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Palmitic Acid Transport in Platelets of Normal Subjects and

of Patients with Liver Cirrhosis

Turay U Yardimcl Ayla Aktulga-Gilrsoy and Orhan N Ulutin

Division of Hematology and Hemostasts Research Unigt
Internal Clinde of Cerrahpapn Medical Faculty Istanbul Univenity Istanbal

Key Words. Liver cirrhosis Palmitic aad Platelets Transport

Abstract. Bovmne serum albumin bound *C-palmitic acid (BSA-"C PA) is transported
Into platelets of normal and curhotic subjects by mmple diffusion Initial uptake increases
linearly with the concentration of BSA-1/C PA in the medium. The time course accumu-
lation of BSA "C PA is found to be higher in the platelets of patients wath cirrhosis
compared to that of normals. At 50-min imcubation, the amount of #C PA accurmulated
in the platelets of arrhotic subjects is 52.43 + 7 40 nmol/10® platelets and in the platelets
of normal controls it is 22.71 + 3 14 nmol/10* platelets. The diffusion rate of BSA-1C-PA
is also higher in the platelets of cirrhotic patients where the slope of the concentration
dependency curve for 10 platelets at 30 sec s 560 + 4 8 X 10~ Hters. This value is

216 % 2.4 X 10~ Irters for normal subjects.

Introduction

The albumin bound frec fatty acid up-
take by platelets is established through sim-
ple diffusion and 1s dependent on the freo
fatty aad to albumin ratio on the chaln
length of the fatty acid and on the degree of
saturation (15) Between the fatty acids, sat
urated and monounsaturated fatty acids are
preferentially taken up by platelets from the
surrounding (15) Both the free fatty acad and

t The Hemoutasls Research Unlt is affflisted with
the Scientific and Technical Research Councll of
Turkey

albumin is dissocated dunng uptake (15)
Newly incorporated free fatty acids are lo-
cated at the membrane surface (11) and in
short term incubations they reman in unes-
terified form (15) As the incubation contin
ues increasing amounts of fres fatty aads
are oxidized to CO, and incorporated into
platelet Lipids. Each fatty acid has a distinc
tive pattern of lncorporation into different
bpid fractions of platelets (6 7) After
60 mn ncubation 35% of MC palmitic
acid {5 converted to CO,, 36% to phospho-
liplds, 4% to glycerides and 25% remai as
palmitic acid (PA) (15). The dhtribution of
PA formed mntracellularly by de novo syn-



Paslet Pabmitic Acld Tramport

thests b the same a3 with the distribution of
PA taken up from the medium (B).

PA, like other long chain, ssturated fatty
Iddi.pl:y:ln role in >

tiom (4) uad with decrensed Fevels of serem chales
terol (2), serom total Bpld (16) and platelet total
pbo-phoﬂﬂd:(lt)(nu:nAptndapennm

ion and In aggregation and adb
of platelets (10 12, 13). In patients with
liver cirrhosls, together with thrombopenta
mnd defective platelet adhesion and aggrega-
tion (3), the platelet total lipkd (9) and total
phospholipid contents of platelets are de-
creased (1) Incrensed fibrinolytic acthvity in
these cases has aho been reported (3)

In the present the PA
transport in the solated platelets of cirhot
ic subpeets having decreased serum choles-
terol, serum total Lipld, plateiet total phos-
pbolipid contents and defective platelet ag-
pregation ks stodied in comparison with the
PA transport in isolated platelets of normal
mbjects.

Materialy and Mefhods

Venom blood was takem with 0O077Af &so-

tal Threr cirrhosls with defectrve platrict sggregs-

oncs with TrisNa(l  beffer (Q3Af Tris
AQ+0124 NaA+000M EDTA, pH
T4). Waahed platelets wrre sowpended in the seme
butfecr whhoat EDTA o ghve  final platalet
comnt of 13X 108 platelets/ml (9. o a0 expef-
merity the trangort s1Myr wers dane within 2k
sfier the biood way drawn from the dooort. 1 pe-
tent and 1 contro] were betted st the same time.

1ml of benzrne 10 give o final concentration of
212mdf 1041 *C-PA (Racdfochemical Centre,
Amentum, Exgland specific acthvity 579 m(V
mmol, 9% purhty) wa1 sdded. After cvaporatisg
beotene ln rotatory eviponor 1ml of Tris-
N Q bufler contalniag 0.5 NSA (Boingwerke
AG) way added This solution wis mived for
30 mim; the remaining berowns was svaporkted and
albumic-boand  *C-PA sohthon was kept ot 20°C
unt] we.

Troxpert Assay For time course accommbe-
dom wndies, opan preiocebation of plasiet -
pemnon &t 37 *C (Oramt water bath apd abakrr)
and at 4 *C (ice buth) for 1S men, the tranmport s
wy wa butited with the addidon of BSA-14C-
FA Io mow tbe fima] comcyntration
of BSA-UCPA wae 22 X 109AS (pecifio acthe

Tuke L Scrum chobosterol, sermn total Bead, phasciet total phosphalipid and ADP-induced aggregetion at
05 mg/m! ADP concentrabon vatms of naresl and arrboto sbiects (meen & XD}

Choleceral, eg% (0 = 10
Total Rpid, g™ (= 103

Platslet tota] phospholipkty,
#8 PY10° platslets ( = 12

ADF{odmed sgpregation
I wawe max. szp, em (= 10)

Clrrhot Norwal
1625 + 142 a0 227
PR
6236 k474 44 343
p<ant
T +12 1053 & 013
p <0001
202 k0.7 S84 £054

p<o0s



ity 456 mCi/mmol) At certatn timo intervals 0.5-
ml aliguots were withdrawn and pamed through
Millipore filters (HAWP 02500 filters, Millipore
Corp.) with the wse of a Milllpore manifold. The
filters were washed 3 times with 2 ml of cold Trs-
NaC1 albumin soluthon (003 M Tds-HCI + 0.12 Af
NaCl, 0.5%/s BSA) The wathing was done In 30 sec,
‘The Millipare filters wrre transferred Into scintil-
Iation wials and were dried at 37 C overnight
Totoenespectrafinor (Amenham/Searic) was added
as cocktail and the madioactivity was counted in &
Nuclear-Chicago Mark II liquid  scintillation
comnter Quenching corrections were made for
each sumple. The results were expressed as nano-
moles of PA taken up per 10* platelets.

Kinetlc Studles, 1 ml of platelet smspension was
incubated in diffq of BIAHC
PA for 30sec both at 37 and 4 °C, where the al
bumin to *“{C PA mtio was constant. The tram-
port reaction was termimated by the addition of
S ml of cold washing solution (Tris-NaClalbamtin)
and paming throngh Millpore imme-

1]
e b 4T
v Carhota:
i nxc
1o I e
t u
g ne

0
50
Tima, min
Flg.1. Tlome course accomulation of
BSA-1'{C PA by platelets of normal and chrhotic
subjects at 37 and 4°C. Tho uptaks is initiated
with tho sddition of BSA 11C PA to give a final

concentration of 22 X 108N At ceriain time
intervals aliquoty are Millipore filtered and -

diately Membranes were washed 3 thmes with
washing solution and radicactivity was determined
in the same way as {n the transport assay The re
slts were expressed as nanomoles of PA taken up
per 100 platelets per 30 sec.

Resulta

The time course accumulstion of BSA
uC PA by platelets of normal and arrhotie
subjects at 37 and 4 C is shown in figure 1.
14C PA 15 rapidly taken up by the platelets
from the mcubatton medium. As the time
progressey the radioactivity in the platelets
decreases approachmg a constant valne at
about 1 h. No difference in initial uptake
observed at 37 and 4 C (fig. 2) but the
amount of #C PA sccumnlated at the equi~
liboum stage is higher at 4 C (fig. 1) The
same results are observed with platelets of
clrrhotic patients (fig. 1 2)

The averages of “C PA uptake by plate~
fets up to 100 mm for 8 curhotic and 8
normal subjects are presented in table IL

P tative
O =Normal at 37 C; @ = normal at 4°C
A\ = cirrhotic at 37 °C, A = cimrhotic at 4 °C.

Both the imtial 4C PA uptake and the
amount accumulated in later times are
found to be statistically higher about 2-2.5
times, in platelets of patients with cirrhosh
than of normal controls. There 13 a linear
relationship between the Inttial “C PA up-
take by platelets and the **C PA concen
tration in the incubation medium a3 seen in
figure 2, The imtial *C-PA uptake by plate
lets is the same at 4 and 37 °C, both 1n
normals and in cirrthotic patients. There is
2.6 times more imtial uptake by platelets of
patients with cirrhosis than that of normal
controls (fig. 2) and the slopes of the curves
obtalned from the plot of mitial #C PA
uptake at 30 sec by 10* platelets va. 4C
PA concentration In the external medium
are 216+ 24 X 10* Hters for normal
controls (mean + SE, n = 11) and 560 +
48 X 10~ liters for chrrhotic patients (mean



BSAC-PA op 0 5.0 X 10~ M

The reaction b termiasted with
of cold TrixNsClalbemia salsticn
3d Millipors flhered kmmedtately The poiaty and
an repeesnt mean + KB of 11 nomal nd 11
cinrbotic sabjects. O = Normal at 374C aad 4 °C,
A = clrrbotic a1 37 asd 4°C.

g.

Tadle IL. Accomratation of HC-PA o the holatsd
plasdety of normal and chrhotic subjects at 37°C

Normal Qrrhotic

(=9 =1

anomoics mnomokcs

PAJIOY PAJIOY

plaiciets plateiets

(ioean + XE) (mean + $E)

PO &IV 7457 % 158
p <00

3).00 + 347 .00 £10.03
p<agl

b: R ] 6457 £ 9.03
p<asl

Pk E BNy 6.2 £ 100
p<o0l

.71+ 114 24+740
p<ant

A +314 57T+ 746
p <ol

into the platelets of both clrrbotic and nor
mal sabfects by simple diffeston. Our resuhs
are in accordancs with the literature findings
on pormats (15).

BSA-bound ‘C PA i3 incorporated into
platelets immediately but the smount accu-
mulated i decreased when timo progresses
reaching & constant valve. The CPA
which #s wmhed away by PA-frec Tris-
NaCl-albumin solution b the PA looscly
bomrd to membrane, The PA which cammot
be washed sway by Trs-NaCl-albumin sohe-
ton Is tn the metxbolic pool which §s meta-
bolized to CO and js incorporated mio

wd hnto rh There

sigruficant.

Discoedon

The initial uptake of *CPA both by
Bolated platelets of clrrhotic and normal
subjects b energy and temp inde
pendent being the same at 37 and 4 C. Tho
manomoles of “C PA taken uwp per 10°
platelets per 30 sec Incresses linearly with

fore, the increase observed fn the accmmula
tion of '‘C PA ut luter times at 4 C s doe
to decrexsed levels of metabolic sctivity at
thh temperature.

In the presemt wotk the PBSA-bomnd
«C PA trapspoct, both tho diffesion rate
and the smount accumulated in later thmes



of mcubation, s Increased significantly in
the platelets of cirrhotic subjects compared
to normals All the cirrhotic subjects used in
these experiments had low levels of choles-
terol and total lipid in their serum, at the
same time they had decreased content of to-
tal phospholipid in therr platelets There-
fore ncreased diffusion rate of PA and in
creased accumulation of PA in the platelets
of cirthotlc subjects is due to the starvation
of platelets from PA.
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NADH Cytochrome bs Reductase in Platelets and Leukocytes
with Special Reference to Normal Levels and to Levels in
Carrlers of Hereditary Methemoglobinemtia with or withont
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The Jevel of each cell

cells became accurate and

by the

was alio determined in cases of hereditary metbemogiobmemla, It was pormal fn the case
of the disetss withont mental retardation, and low with mental retardstion. This latter case

in the whols tissue,

might be due to the defich

by

of cy

NADH-~cytochroms b, reductsse is the
major enryme catalyzng the redoctioa of
methemoglobin i vfm, amd bcﬂ:::ﬂnryhIn
to
dmlold:ﬂdmcyol'.hk:nzymﬂ[l 2)
Recently Lerowx o . [3] dexcribed two
types of enzyme deficency by meswurng
NADH-cytochrome b, redoctase sctivity in
Jeukocytes and other thsucs (so-called ery
throcyte type mnd generalired type?). In
most cates of bereditary methemogfobl-
nemia the enryme defect s restricted to the
erythrocytes and the patients exbibit slate

gray cymnoths but encounter [ittlo difficnlty
in dally work (erythrocyte type) However
1t bas been evident that e emafl but signifi
cant number have mental retardation [4-6]
In these cmses, the cyanosh fs associated
with a progresive encephalopathy and the
enryme defect is aho fornd in fenkocytes

developed n order to obtain precise normal
kevels. This method ks also applied to deter



mination of the enzyme activity in platelets
and leukocytes from some patlents with he
reditary methemoglobinemia.

Materials and Methods

Blood Samples

Normal human blood samples were obtalmed
from healthy stodents and officials who were lo-
vited to volunteer at our University The blood
samples of patients with hereditary methemoglobl-
nemia were kindly offered by Dr Hirano of Fuji-
t2-Gakuen Univensity Hospltal for the erythrocy
te-type enzyme defickency [7], and by Dr Harg of
Yokohama Kelyuh Hospital for the generalized-
typo enzyme defickency [8] The samples were col
lected by plastic syringe from the antecubital vein
and poured into plasiic equipment contatning ED-
TA K, (2.7 mg/ml of blood) as antkoagulant.

White Blood Cell Collection

All samples were handled {n plastic equipment.
The blood was centrifuged at 120 ¢ for 10 min at
room and the platelet
tich plasma was removed by aspimtion From
thhy supernatant tho platelet specimens were col
lected. Leukocyte collection was performed ac
cording to the modified method of Bsywm [S].
The bottom fraction contatning erythrocytes snd
leakocytes was wathed once with saline and cen-
trifuged again at 120 ¢ for 10 min, To the washed
fraction an equal volume of 2 g/dl dextran (D-500
Sigma Chemical, St Louls, Mo) In saline way xdd-
cd and allowed to stand for 15 min at room tem-
perature. After sedimentation of erythrocytes, len-
kocytes In the supernatant fraction were collected
by centrifogation at 600 g for 10 min and washed
twice with sallne. The washed cells were smpend-
ed in about 2ml of sahine. The smpension was
layered on top of 3 ml metrizoate Ficoll solutlon
which contained 29 4 parta of 1,200 g/m! demsity
solutlon of sodiom metrizoate (Nyegaard, Oslo)
xnd 706 parts of 8g/dl solution of Ficoll-400
(Pharmacia Fine Chemicals, Uppuala), and centri-
fuged at 400g 4 °C for 30 min. Lymphocytes at
tho Interface and grannlocytes in the bottom frac
tion were collected by centrifugation at 600 g for
10 min. Erythrocytes remaining in the granolocyto
fraction were subscquently hemolyzed with 028 g/

Tankshime/Matsukd/Fukuda/Takeshita/Yoeeyam

dl NaCl solutlon. These cellh were washed once
with saline and suspended in the sameo mediam,

‘The purity of the platelet, lympbocyte or grasw
nlocyte fraction wm tested by microscople obser
vation. The platelet and lymphocyte fractions bave
almost 100% punty and the yield of each cell was
40-50 and 30-32%, respectively The granndocyte
fraction has 82-94%s purity and its remaining
parts were lymphocytes, and the yleld of granulo-
Cytes was 42-58%s. These yields were chtained
when the separation was carrled out within 43h
after collecting blood.

There is no significant decline In diaphorase or
cytochrome b, reductase acilvity after platelets or
lenkocytes were stored at 4°C for 5 days aod
erythrocytes were stored at 4 ©C for 25 days [10]

Homogenization and Extraction of the Enggme

Platclet and leukocyte suspension were homo-
genized for 2min in a Teflon homogentzer Ex
tractlon of the enzyme was performed at pH 74
in a 100-mmol1 Tris-HC1 buffer contalning the
homogenates with 100-300 mg of protein and sev
cral kinds of deterpents with a final concentration
giving maximom specific activity of the enzyme
under such itl Protein fon wm
determined by the method of Lowry et al {11] ms-
Ing bovine serum albumin as a standard.

Engyme Assay

NADH-diaphorase activity was amayed by o
method based on that of Scott [12] as previovly
described [10] The asmy mixtare for the enzyme
activity contained 50 gmol TrisHCQl buffer pH
74 02 pmol 2,6-dichiorophenotindophencl, 1 zmol
EDTA Na,, 0.4 umo! NADH, snd 1.0ml enryme
space fn a total volume of 1.5ml The reaction
was started by sddition of NADH and the inithal
rats of reduction of the dyo at 600 nm was record
ed with a Hitachd model 200 recording spectro-
photometer at 25°C. The emxymo activity was
cxpressed as manomolo of clection acceptor per
minote per milligram of proteln for platelets aad
lcukncytu,mdumnomolaoldm acceptor
reduced per minute per milligmm of hemoglobin
for erythrocytes. The millimalar extinction coeffi
dent of 20.1 for the oxkdized dye was wed for the
cakculation of the cozyms activity

NADH-cytochrome b, reductasc actlvity was
amayed by the method ms described  previously
[10] The assay mixtore contalned 20 umol phos-
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pbats baffer, pH 70, 1smol EDTANa,
0004 ptaol cylochrome b, purified from rabbl
Ever (13], 04 pmol NADH, and enryme in & to-
tal volome of 1S ml The resction procedms was
the e as that bn the dlzphorese ey The mil
limolar extiaction coefficknt of 100 &t 424em
ws oaed for the differenco between the oxbdized
xnd reduerd form of cytochrom by

Remlts

Variation in Enzyme Activity of the

Separated Cells

The NADH-methemoglobin  reductase
activity of platelets, lrmph:cyta, -nd$

ples &3 shown in table T It was observed
that disphorase activity of the homogenates
becams gradually higher during the period
of standing after homogentration of tha cells
at 4 C. Furthermore, large variations of
dispborasc  sctivities were observed a3
shown In the Last love of tablo I

Effect of Detergent on Enzyme
Extroction

In order to obtain & constant level of the
disphorase activity of the cells, the enryme
way extracted with geveral kinds of deter
gent under tho conditions described In ‘Ma-
terlahs and Methods  As shown in table IT,

of the b with Triton

ulocyles was
acﬂhmmg:ﬂnnbumﬂmuoodum-

Table L Variation lm NADH-mcthemoglobln re-

Houors Plateiet Lympbocyw  Graniocyw
sanding

n4sc

0 100 s 11

3 114 @ 13

3 12 66

10 s 5

16 e L1 27

24 13y 2 29

o 197 u“ 29
Mean N3k178 K143 1216
128 @=17 (=X @=9
aftrr stanfing

BTl Mb

(mmpie stae)

Diaphorass actrvity in the bomogematy of ek call
typs wm memsared (xmol/minfmg of prown)
— = Undwsermined.

X 100 for 153 min after incobation with 1l

Table IL Effect of detsrpents on NADH-methe-
moglobla reductase (Hepharase) sctivity of plascists
and heukocytrs sparaind from mormal hommn blood

Detargent Fil Matdet Lympho-
coocm- ot
tdan

Sodhum dodecylsutfats Q. 106 45
manolfl

Dearycholsts-Na 10 n2 0
mmalf)

Lpoprosinbpase (LPL) 150 49 09
eocyimd

Tritca X-100 10 ns 11s

LFL+ n2 (1]

LPL+Trhon X-100 6 149

chotats (1 0 mmolfT) o Trivoa X-100 (1 xg/mi). Afc
he lacubation, ft wes centrifoged foc 10 min e1 600 ¢
e dephorese activky (mmolwiin/mg of protsin) of
the supsmEtant wet Daswred.
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Table III. NADH

Foknda/Talcthitary

In extracts of platelets, lenkocytes and erythrocytes

scparated from normal homan blood or methemoglobinemic pathents’ blood

Cell sonrees Diapharase sctivity Cytochromo bs reductass sctivity
pormal hereditary methemo- Dormal hereditary methemo-
mean+ 28D globinemia mean+ 28D globinemia
(sample sirx) (sample size)

erythrocyts  pencrafized aythrocyts  generaltred
type type type type
(Toyoake) (Yokchama) (Toyoake)  (Yokobama)

Phatelet 40.1+139 411 33 0674 188 22
(n = 20) (n=15

Lymphocyte 145 L 80 128 21 6.0+ 29 59 <001
(n=17) =9

Grarmulocyte 356£16 45 < 0.01 26 £09 21 <001
(n=13) (=7

Erythrocyte C40 016 003 <001 039 £ 008 <001 <001
(=17 (n=19)

Procedure for extraction of the enzyme with LPL + Triton X 100 from platelets or beukocytes s the same &s
that in table IL Enzyme activity nmol/min/mg of protein for platelets and lonkocytes, and mmol/min/mg of

hemoglobin for erythrocytes.

poprotein hipase for 30 min at room temper
ature (LPL + Triton X 100 method) gave
the highest activity of dlaphorase compared
with five other detergent treatments.

Levels of Enzyme Activitles of the

Separated Cells

NADH methemoglobin  reductase levels
of platelets and leukocytes from numerous
samples of normal humen blood were deter
mined by ming the extraction method with
detergents (LPL + Triton X 100 method)
Table III shows the levels of diaphorase ac
tivities in platelets, lymphocytes and gremo-
locytes and the levels of cytochroms b, re
ductase which plays a major role in redoc
mg methemoglobin in vivo

The reductase levels in patents with he

reditary methemoglobinemta are also shown
in table III In 1 patient, Toyoake (erythro-
cyte type) both diaphorase and cytochrome
b, reductase levels in ail cells were within a
normal range, while in another patient, Yo-
kohama (generalized type) significantly low
reductase lovels were observed m each cell.
In erythrocytes from these patients both
diaphorese and cytochrome b, reductase
activities were almost negligible.

Discrssion

Leroux et al. [3] postulated that heredr
tery methemoglobmemia with neurologcal
involvement might result from a generalized
enryme defect, and demonstrated a lack of
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NADH-dlaphorase ond cytochrome b, re
ductase not only In erythrocytes but akso In
scveral tissues, leokocytes, muscle, liver and
fibroblasts from a patient with this type of
methemoglobinemia,

Of thess soveral thsmes, lenkocytes as
well a3 crythrocytes arc casier to obtain
from patients. Therefore the vse of keuko-
cytes for measuring the enryms activity ap-
peans 1o bo sathfsctory for distinguishing
the generalized-type enzyme defect from the
erythrocyte-type defect. It s evident from
the present study howover that diaphorase
xctivity levels in platelets, lymphocytes and
granulocytes are themselves pot Mdentical
The dlapborase sctivity lovel in cach cell,
morcover is variable in relation to standing
ptrh:dl!lcrupanmo(m:ceﬂl.mob-

with paralle] quanufication of thote caryme
kncr"ntomﬂ'hdhpbmm[lﬁ]

mmmpkau{pllmlmmlzuhxytn,
the present LPL + Tritoa X 100 method
showed a clear-cut distinction between tam-

fect or normal samples. Several other en
rymes chosen as internal standards wers
also measured, glocosc-6-phosphatese and
{actate dehydrogenase activities for platelets
and Iymphocytes from & patient with the ge
ocralized-type emryme defect were all In the
nomllrmg:.A}lhou‘;hnblnuenmn
by

lnh-ltywnhxpadnlrdmwphmku,
platelets mey bo recommended for such a

served changes in cy b,

activity In theso cells may be attzibuted to
the breakdown of a complex with the redoe
tase and lipoproteln.

The present LPL + Triton X 100 meth-
od for extraction of the enzyme gavc a re-
producible value of diaphorase and cyto-
chrome b, rednctzse activity for each cell
when repeated messarements by this meth-
od were performed oa several normal blood

heterorygots
515 and 18.8 nmol/min/mg of proteln, and
cytochrome b, redoctass activites In thess
cells were 22,1 and 83 nmol/min/mg of

protein, respectively
Thnrwouwhymulmnhﬂonor
disorder clated  with

smplcs. The valoes for daph activity

are greater than those for h by re
ductets activity as shown in tabls TIL. This
is probably doe partly to the difference in
milfmolar extinction cocffickent of the sub-
sirats clectron acceptar and partly o the
characteristics of dispborase mmxy It was
sthown by jon-exchange chromatograplic
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Defect of Bone Marrow Grannlocyte Reserve in Rhenmatic
Diseases Evalnated with Etiocholanolone
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Gragul reserve R arthritls

Key Words, Bone marrow  Etiocholano}

Abstract. In 10 patients with rheumatold arthritls, with pormal beseline grannlocyts
coumnt, the ctiocholanolone test showed & decrense in the bone marrow granulocyte reserve;

factors causing such a defect are discumsed.

Introdoction

The bone marrow granulocyte reserve
can be studled by the response of peripherat
granulocytes to infection of pyrogens {Me-
chanic and Frey 1961 Fink and Calabresd
1862] etiocholanckone [Vogel a0 of 1967
Karjalainen and Wasanfena 1973] aod
corthone [Dale et «f  1975] Theso tests are
very useful when peripberal granolocyto-
penla iy still absent or about to ocemr

Since lenkopentn b frequently found i
patients with rheymatic disemtes soch =
rheumatold arthritly, systemic fupm erythe-
matosm, Felty's syndrome, psoriatic arthd-
th, Sharps syndrome, wo have used tho
etiochy test to ignis the bono
marrow reserve fn a group of subjects with
various types of rheomatic disease, and we
have found a sgnificant decrease in the per-
ipheral granulocyts respouse to the injection
of etiocholanolons tn subjects with rheuma-
told arthriths,

Sabjects and Methods

Swbfecty

18 27 o 60-year-old male and female paterty
with rheomaiokd arthritm, defined accordisg to the
American Rbewmatism

Amochitions  aiterls
[Roper, 1950 Biwmboy 19641 Felty's symiroma,
pecxiatic artbrith, eysteme hpos erythemon,
Shary's syodrome and Sodeck's diease were stad-
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Bome Marrow Reservs fn Riveomatic Diseasey ¢

3

Basclioe counts 4G
of graodocytes, o afwr 15h
Healcky comerals
1 5000 9100 4000
2 5500 10100 %0
3 eess 7300 3000
4 5200 120 30
3 550 1010 4500
‘ 9,500 150 340
7 530 530 340
s 5000 7500 2,500
9 5,100 9,100 400
10 200 0 300
1 1500 9.500 4000
1 4500 7,500 1000
1 4,500 900 4,200
" 520 2,20 3000
18 1,000 3,00
1 3,500 10,100 4,500
Mean 1216 301
o £ 306 617
o 330 1699
1 Rbeusxtold arthrhis 11,000 1,70 o
2 Reamazold aetheins 60 1.0 st
3 Rbwrmmsold arthrtts 620 1.0 st
AR 140 9,200 530
PEY 3 arthrhy 1400 5200 Lol
6 Rbwumetold arthritia 410 fpond L™
7 Rbeametoid artheizls L300 100 oved
1 Rbwwtod erthrkic pioed fagend 10
" 320 3000 2
10 Rbeamatoid sxtivies 1500 S400 bl
U F 300 4,500 1,600
12 Feliy's syndcome 3,40 psed 1=
14 fupes erythemetoss 4200 &0 Lo
14 o mythetoms 150 30 130
13 Tope erythwomtons 360 fgest 1
16 Sharp's syntrome 20 o b
17 Sodecks cheas 340 1120 st
1300 12,000 2
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Table L Clinkal dats In rheamatic patients. Patient charscteristics

No. Inttials Sex

Gc
M.N
C M.
FT
ZT
RE
PR.
LG
PL
TF

GF
FC

CcM
M.G
CL
A.G
RM
PR

L R A R N

NES NS sn gpoRsaanes

§

Age

i

H

rheumatold arthritis
rheumnatold arthritly
rheumatcld arthritis

Felty's syndrome
Felty's syndrome
lopmy erytbematosns
tupos erythematosas
tipus erythematosus
Sharp s syndrome
Sadeck’s diseasc
psociatic arthritls

HY3 UHE 9 asuyseznsy
R T RN O N |
+ 4

— = No spleen enlargement  + = [04mm enlargement + + = 20-mmm enlargement.

1978, 1979] Exactly at midnight, cach individual
recaved an hotrammscular injection of 01 mg/kg
of a 1/ wsolution of etiocholanolone In propylene
glycol. At 3 p.m. on the previous day and 15h af
tet the Injection, periphersl granulocyte were
counted In duplicate in a Blrker chamber and dif

with standard devustions (SD) and the coef
flaent of varistion (CV) of the baselins
granulocyte counts and AG 1n healthy coo-
trols and patients with rheumanc discases.

In healthy controls, the mean baseline

fercatials were determined by at least
200 cells in wmears stained sccording to May
Grinwald-Giemsa.

The difference (AG) between the baseline
count and the granulocyts coant obtained 15k af

gt yie count was 5,286 + 306 and the
CV was 580 In rhenmatic patients, the
mean baseline granulocyts count was
5105 £ 2,263 and the CV was 4432
These b counts do mot differ signifi-

ter the etiochol was d.
In 1 case (No 18) the test was dane five times, Le.
before, doring (tree tests at 1-4month intervaly) and
after treatment with penicillamine at a dosc of
600 myg/day for 3 monthe,

Results

The results are summarized in table IT
which shows the Individual data, the mean

cantly (t =0.31 p ns) In healthy con-
trols, the mean value of AG was 3 631 + 617
end the CV was 16.99 In rheomatic pa-
ticnts, the mean value of 4G was 2,644 =
1941 and the CV was 73 43 These mean
values do not differ significantly (t = 1.94
p ns)

However if only the subjects with chen
matold arthritls (cases 1-10) are comid



Pooe Marrow Resenve [n Rhwomatic Dhvases 13

Tuble IL Changes in bone Mmarrow reverve in 16 beakthy controls and [n 18 rbegmmtic patheots (10 of then
with theomatold arthrien)

Basclire coants Qrandlocytes 4G
of granulocyer afer 13 h
Healihy cortrals
1 5100 21 4,000
5500 10,100 450
3 4,500 750
4 320 80 3,000
3 5,600 10100 4500
4 5300 8,500 340
7 s%0 550 a0
t 1,000 150 2500
] 5100 9100 4,000
10 3200 8200 3,000
1t %00 50 4000
[} 490 7900 3,000
n 150 9700 4200
m 3,200 .00 1,000
] som 850 360
16 5,600 10,100 4,500
3631
il e a7
o 380 1
Rhewmacic
13,700 2,00
1 Rhewmiokd grcts noo iy So0
H Rbemmateld arthith pess 10600 3400
M Rbcumatold artbetts 3400 9,200 Yl
4,400 1,200 0
3 Rbxomrtold arthems et $.900 170
€ Rheneatold arthrs 00 10000 1,200
7 Riweumatold artirhis s 1.300 1300
3 Riwomatold srthritis pyest 9,000
9 Rbearmiold arthots 150 1,00 1,100
10 Rbwrametold artbrids
4, L0
11 Feity's eyndrome ,"'2 3: 130
12 Felry” wyndrome e 6000 1,900
13 Iapos erythectatons Yao 3,200 1,300
14 pon erythematons 180 3400 1300
13 Japws erytheguasoso e 7,200 1,400
1§ Shamp'y eyndrome 1400 11,300 700



Tabls 11 (continoed)

Cambiaghl/Patna/De Carfi/Colombo/Carrabba/Paresce

Bascline coants Grasulocytey/dd Piic)

of grarulocytes/ad after 15h
Mean of rhemmatic patients 5105 2,64
sD + 2,269 1,541
cv “x2 noO
Mean of rheumatold arthritls patients 5780 2520
sD + 2412 + 1,251
cv an nBna

Table ITL. Bone marrow reserve in the patient with psoclatlc arthritis, examined before, during and afier

treatment with penkillamine

Before the treatment

During the treatment
During the treatment
After the treatment

ered, it {3 observed that, while there was no
statistrcally significant difference 1n  the
baseline granulocyte counts in healthy con
trols (mean 5,286 + 306 with a CV of
580) and rheumatoid arthritis patients
(mean 5780 * 2,412, with a CV of 4173
t=0817 p ns) the mean value of 4G
in these patlents (2,520 £ 1851 with a CV
of 7347) is significantly reduced as com-
pared to the mean 4G observed in healthy
controls (3 631 + 617 with a CV of 1699
t =223 p<005)

In the last patient (case 18) who had
poriatic arthnitis, the bone marrow was ex
amined five times, ic. before, during (once
a month durmg 3 months) and after treat
ment with penicillamine (table IT) At first
the bons marrow reserve was normal, but

Basefine counts Granulocytey/ad 40
of granulocytey/d after 15h

3,500 12,000 3,200
3,000 6,600 1,600
4,500 5800 1,200
4,500 5700 1,200
2,500 3700 900

there was a progresuve reducton in the
bone marrow reserve in the subsequent
tests, while the peripheral granulocyte count
remained normal.

Discusdon

The ethocholanolone test showed that the
th d arthrtis path had a redoced
bone marrow granulocyte reserve, which
could be attributed to various factors.

First of all it is frequently found that
such patients have previously teken drugs
with potential marrow toxicity [Pisclotta et
al., 1958 Corcos et al 1964 Huguley
1964 Balne and Huskizson, 1972 Sdta
1973]




Bosc Marrew Resene in Rbeo 1 T

Qur resulis disagree with 1
ball et ol {1973) who faledt r
toce between the martow p ¢
wne of patents with rheura
2d control An evplanation
while cur rheumatold anthnus p t
on therapy those of the wen 1ol ¢
. probably were not.

I additom, these patents ma
pensplentim the fcreased «eques 1
or waste of pranulocites by 1t
duces a compensathe hyperpron ¢
these cells by the bone marro {7/ nf
Sacchetti 1967] the bone marrer 1 b
may be sufficent to maintam a n rmal
mumber of clrewlatmg pranubocyte., but not
to mamtaln & pormal bone marrow foscr ©
Fmally tbe possibility that curculating ant
granulocyte autoantibodies evist cannot be
excloded from an explanation of the reduc
bon of the bone marrow reserse in rheoma-
‘old acthritss patients (Barner eral 1J71]

At repands the other cases with Telty s
syndrome and systemuc lupus crythemato-
=21, oor data, even though Limited indicate
1 tendency 10 a sedocton of the hone mar
fow resene also In these cases u coald be
sttrilbxited to splenomegaly wih consequent
Bypersplenism and or 1o the presence of ar
culating smoamtibodics [Hume ef e 1961)

The bone marrow reserve was normal in
the pavent with Sharp s syndrome (case 16)
and fn the patient with Sudecls disease
(cmsc 17), but mors cases are needed 1o con
i these results.

In the last pavent, who had a psonatic
arthrith, a progresshe reduction In the booe
marrow resene after penicillamine treatment
wat observed. this confirms that (he drug
ks & toxic effect on the bone marrow (Cor
cat et ol 1964 Bolne end Husklsson,
1972)

- LSS I ¥ ¥ 5 et of
- t > end thehr
“ i Pheorat

D ot 11y 0
T C G T7rl L A U ard Verva-Robs

L ey yrdrom olm -af nd path
de Tan ) e J er e
e tn |atment Amn rheun. D 39
3% Iy

Mot e B ARA pomenslatore and claenfrca
won of arthnt  and rbeoomtim (toaatrer)
Arthurs Riwem. 7 3397 (1964)

Cambughl G and Palna, § Defect of booe mar
ow tranukocyte rrerve Lo Brer cirthods eval
wried whh ctiocholanolone. Acts hsesat, &0
91 95 (1978)

Cmbudl.ﬂ

r-idol‘lan(hbznntnt Medm Lav 70 4449
{97

Corcon, | M Soler Bechara, | Mayer K., Frey-
berg. R. H, Goldsteln, R, aod Jaffe, 1 A
Nevtrophlic agrssbocytoms doriog  ademnn-
tration of pende{llaming. ] Am. med Am J89
*63-268 (196).

therapy Awnn hatern. Med 37 T2 T2
(1962).
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Table 11 (continned)
Beseline counts Granulocytes/xd 4G
of granulocytes/xd after 15k
Mean of rheurnatic patients 5,108
8D + 2263 £1541
cv 432 7]
Mesn of rheumnatoid arthriths patients 5780 250
8D +2412 & 1851
cv 4173 347

Table IIL Bone marrow reserve in tho paticnt with psoriatic arthritls, examined before, during and after

treatrnent with penlelllamine

ered, it is observed that, while thers was no
statistically significant difference in  the
baseline granulocyte counts in healthy con-
trols (mean 5,286 + 306 with a CV of
5.80) and rheumsatord arthritis patients
(mean 5780 + 2,412, with a CV of 4173
t=0817 p na) the mean value of AG
m these patients (2,520 + 1 851 with a CV
of 7347) is significantly reduced as com
pared to the mean 4G observed in healthy
controls (3 631 % 617 with a CV of 16.99
t =223 p<005).

In tho last patient (case 18) who had
psoniatic arthntis, the bone marrow was ex
amined five times, ie. before, during (once
a month dunng 3 months) and after treat
ment with penicillamine (table IT) At fimt
the bone marrow reserve was normal, but

Baseline counts i 4G
of granulocytes/ad after 15 h

8,800 12,000 3,200
5,000 6,600 1,60
4 600 5,800 1200
4,500 5700 1200
2,500 3700 900

there was a progressive reduchon m the
bone marrow reserve In the sobsequent
tests, while the peripheral granulocyte count
remamed normal,

Discassion

The etlocholanolone test showed that the
rheumatond arthnils patients hed a redoced
bone marrow granulocyts reserve, which
could be attributed to varrous factors.

Fimst of all, it is frequently found that
such patients have previowly taken drogs
with potential marrow toxwcity [Pisdotta et
al, 1958 Corcos et al 1964 Huguley
1964 Balne and Huskisson, 1972 Sdta
1973]
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Climdcal Observations abost It \amw -
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Owedale Magpoce & 5. Grovannl Batiaa o & lonno Ton

hey Bords, CCL Adenospienomegaly  Leucocytes in CLL

Abstract. 2.3 cases with chrontc lymphosd leukemdn (CLL) were subjected to a pro-
tpecilve study on the presence of adeno- and splenomepaly st diagnoshs and their subse-
quent vanation. Subjects with no inital ofgan invol ement were usually female (76v)
and of old ape (mean 692 yean). Adenopathy or combined lymph node and spleen
ealargement were inversely proportional to the mean age at diagnasis. Subsequent organ
enlargement was noted i 11 7% of patlents with no initial organomegaly splenomegaly
in 15 of patienits with adenopathy oaly and adenopathy in 15 of patients with spleno-
tepaly only Except in the few cases with kukopenia, particularly high leukocyts levels
were noted in patients with splenomegaly (with or without sdenopathy) Ancuﬂnudhpo—
xk‘unotmhu-dlothedemeolorun Itis that q
o n o ,hCU-mcd”unbcrsmdytocmbu:hLbd_r
undﬂlyhgnnchudsmCleuubnmnmmﬂhlnxmewupludnnmumpkm
chanical of he lymphocyte

Recent cytological research has ked 10 by carcful asessment of the relevance of
the different of drvidm! form of nd spleen en. n CLL
chronie lymphoid leukemia (CLL) halry [1 13 14 20]
cell (18] T lymphocyte [15] and prolym- Our observations oo CLL have reln-
phocytic leukemtia [4 11] forced our opinion that clinical duiferences

A clinkal distinction hito ‘pure medul i these organomegalics are related to blo-
lary forms, with no adenopathy nor spleno-  togically lmportant events. We atto feel that
megaly and ‘pure splenomegalic forms, the clinkal approsch to CLL shoukd appre-
with splenomegaly only had already been  civte sud quantitively evaluate the extent of
cstablhbed and s significance Imvertigated  organ enlargement.
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Chronic Lymphold Lenkemia
Clinkeal Observations about 1ts \atural Progression

W Paofino + Infelise M Rosu F Peobno F Locotelli L. Caramellino and A Levis
Oxpeiale Magplore di S, Grovaanl Banilsta  defla Curth o Toelno, Turis

Key Words. CCL Adenosplenomegaly  Leucocytes (n CLL

Abstract. 223 cases with chronic hympbold leubemia (CLL) were subjected to a pro-
spective study on the presence of sdeno- and splenomegaly st disgnosls and thelr sobse
quent vanation. Subjects with no inmtial orgen msolverment were wially femake (76 )
and of old age (mesn 69.2 yeans) Adenopathy or combined lymph node and spleen
enlargement were inverwely proportional to the mean age at dagnotis. Subsequent organ
enlargement was noted tn 117 of patiems with no initial splenomegaly
n15 o{paucuuwnhlqunmyuﬂymdldcmpnhylnu olpazimuwhhtplmo—
megaly only Except In the (ew cases with leuk high b keveh
were noted 1n patients with splenomegaly (with o\‘ whbo‘nldcnopal.hy). An:mllndhpo-
si3 was not related to the degree of organ enl Ites suggested that and
aho € duf! in org! in CLL merit further study to establhh thelr
Mlnlmmmhmnmﬂummpkxmmdmphme
of progr

P ymphocy

Recent cytologial research has led to by careful assessment of the relevance of
the differentation of mdividusl form of  adenopathy and spleen I CLL

chronic lymphodd leukemia (CLLY haury
ccll [18] T lymphocyte [15] and prolym-
phocytic leukemia [4 11)

A clinical distincbon into pure meduk
Tary focms, with no adenopathy nor spleno-
megaly snd ‘pure spienomegalic  forms.
with splenomregaly only hndllrﬂdybcm

blished and its

[1 13 14 20]

Our observatons on CLL bave rels-
forced our opinion that climical dufferences
in thess organomegalics are related to bio-
logially lmportent events We also feel that
the clinical approsch to CLL should sppro-
ciate and quanticively evaluste the extent of
orgua

ik 13



Material and Methods

Disgnoxis of CLL was based on persistent
blood and bone marrow Iymphocytoms pot other
wise explicable Lymphocytosls ks not necessarily
absolute, as In the case of lenkopenic Cl_L [13]

PaolinoInfelhe/Roxi Paclivo/LocatellvCaramellino/Levis

pathics or cardiac failure, specially in aged pe-
tients
Patlents In whom lymph node and spleen en-
Iargement was of the same degree were defined as
1 the term ‘“unbal was nsed for pr
!}mu m whom lymph node calargement cxceeded
y or vice versa.

Patients with hairy cell or d ma-
lignant lymphoma were excluded.

Patlents were inithally stodied for phytohemag
glotinin  (PHA) response (1970) Later sponta-
neous rosctte formation with sheep RBC (E ro-
scttes, 1972) and detection of surface membrane
tmmwmoglobulin  receptors  (Smlg, 1973) were
used.

Our series comists of 223 patlents observed
from dlagnosis in our hospital up to December 31
1978. Ormanomegaly was the subject of particolar
attention, and was studled prospectively Detalls
of organ enlargement were entered on a printed
body diagram to provide compareble, objective
dats Clhnical observations were always made by
members of the same staff.

Organ enlargement was amessed cmpirically
from + to ++++ Both the pumber of sites
and node volumes were conndered in adenopathy
For splenomegaly we docarded Lincar evaloation
In centimeters, cistorted by vertical or horizontal
growth, since we feel that volome Is more impor
tant n clinical apprabml The spleen size was
graded s follows -+ = constantly palpable-
++ = occupylng almost all the left hypochoa
drium to the brmonsverse ombilical llne (TULY
+++ = extending beyond TUL to mhdline
++++ = extending beyond midline, with fts
lower pole in the pelvis, Liver volume was left out
of sccount, becauso it may be altered by hepato-

Intermittent chlorambucil (2.5-15 mg/day) was
nven where necessary and cyclophosphamide (50~
150 myg/day) in patieots with chlorambocil Intoler
ance, reshtance and/or thrombocytopenia. Radio-
therapy was rarely employed, mainly for spleno-
mepaly

Resulty

223 patients have been observed, with
71 deaths recorded. The number mcludes
121 (54%s) males and 102 (46%s) females.
Mean age at presentation was 64 4 years
(63.3 years for males, 658 years for fe
males) Median survival was 76 months (64
months for males, 81 months for females)
Superficial lymph node and spleen involve
ment at the tune of diagnoses of all the pa
tients is shown in table T

Organomegaly and Sex

A male predominance was noted in near
ly all types of orgen enlargement the most
notable exception 1s the group of patients

Table L Adeno- and spkenomegaly at diagnosts (223 cascs)

Cases Males Femalkas

n % n % o %
No adenosplenomegaly 42 19 1 24 n 76
Adenomegaly only 49 n 2 » 20 41
Spicnomegaly 33 15 “ il [ 27
Adeno- and splenomegaly (balanced) 55 25 3t 56 4 44
Adeno- and splenomegaly (unbalanced) 44 1% 26 59 18 41



Natorat Progrevaon of CLL

»bo &id not exhitat detertable
largement with 24 males and
maley. Thrs female predominance ha
been obeenved by Corur et af | |
l'rmchlufkench:dbyd'wm.

Orpanomeraly and Age
Cocur et al (7] otsened that abe
Taly was more n

subjects. Tn our groap of .23 pat nt
meIn ape was 69.. years m the 4 patl o
with nerther sdenopathy not splenom gal

We cxamined the mean age at p cxnta
Yon within groups with different organ m
vohement, suppoting that those with minor
organ enlarpement would be the younget of
&lay in Giagnosis was of major imponance
On the contrary table IT shows that age and
tlre of nodes are miersely related m caes
of simple adenopathy and in combined ad
enopathy and splenomegaly Tho h not so
when only splenomegaly h present spleen
therated + a1 643 +4+ 1634 +++at
651 ++++ at 715 yearns of mean age
respect] oy

Vowan wfe and Spleen

tnl geme 1

Changes noorgan enlaspement durmg the
courw of the disease were followed n 86
puents obsened for more than 24 months
s nce dugnosis. The most prominent organo-
mocgaly noted dunng the hist 3 months
unce durgnoss was wsed as start pattern
thelr variations (appearance or increase of
ademo- and or splenomegaly) are somma-
nzed m table 111 The data from table IIT
sugpest that the pattemn of organomegaly ol
ters litue duting the course of CLL. I pot

L mp

Table 1L, Comperron of spe and ocpanomcqaly 11 ditgnosn 1ome patients werw gathersd In grovp ¥ as

they were convdared of equal chnkeal sgnuficance

Qrovp

Gradeoy Nomber Age
of casm. mean valoo
- a o2
+ ed .7
+ 9 £
R E T T 11 a3
+ »
+ L] “s
+ »
+ 3 €54
++ 2 610
+4+ 4 50



Material and Methods

Dingnosls of CIL was based on persistent
blood and bone marrow lymphocytosis not other
wise explicable. Lymphocytesis s not necemsarily
absolute, as In the case of leukopenic CLL 131

Paoliva/Infelise/Roysi/Paclino/Locateli/Caramellmo/Levis

pathies or cardiac failure, spechally m aged pa-
tlents.

Patents in whom lymph node and spleen en-
largement was of the umedqr\:cwcredcrmcdu
“bal d’ the term ‘onbal d” was used for pa-
ﬂcnulnwbmnly-mph node enlargement exceeded
or vice versa.

Patients with halry cell leukemis or d ma-
lignant lymphoms were excluded

Patients were Initially studled for phytohemag
glutinin  (PHA) respome (1970) Later spouts
neous rosette formation with sheep RBC (E ro-
settes, 1972) and detection of surface membrane
inmupoglobnlin  receptors  (Smlg,  1973)  were
used.

Qur scries conaists of 223 pathents observed
from dingnows in our hospital up to December 31
1978. Orgunomegaly was the subject of particalar
atiention, and waa studied prospectively Details
of organ cnlargement were entered on a printed
body disgram to promide comparable, objective
data. Clinical observations were always made by
mmembers of the same staff.

Organ enlugement was assexsed emplrically
from + to ++++ Both the pumber of sites
and node volumes were comidered In adenopathy
For splenomegaly we docarded Linear cvaloat:on
In centimeters, distorted by vertical or hordzontal
growth, since we feel that volame it more impor
tant in clinfcal appraisal. The spleen slzo was
graded as follows + = comtantly palpable
++ = occupylng almost all the left hypochoo-
drium 1o the tamsverse nmbilical Jme (TUL)
+++ = extending beyond TUL to midline
++++ = cxtending beyond midline  with s
lower pole in the pelvia. Liver volume was Jeft out
of sccount, becanse {t may be altered by hepato-

Intermittent chlorambucil (2.5-15 mg/day) wms
glven where necemsary and cyclophosphamids (50-
150 mg/day) In patients with chlorambucil intoler
ance, resh: and/or thrombocytopen. Rado-
therapy was rarely employed, mainly for spleno-
megaly

Results

223 patents have been obscrved, with
71 deaths recorded. The number mcludes
121 (54% ) males and 102 (46%s) females.
Mean age at presentation was 64 4 years
(63 3 years for males, 658 years for fe
males) Median survival was 76 months (64
months for males, 81 months for females)
Superficial lymph node and spleen involve
ment at the time of diagnosis of all the p2
tients is shown in table I

Organomegaly and Sex

A male predominance was noted m near
ly all types of organ enlargement the most
notable exception is the group of patients

Table L Adeno- and splenomegaly at diagnosis (223 cases)

Cases Males Femaley

n % n A n %
No sdenosplenomegaly 42 19 11 prs n 76
Adenomegaly only 49 2 » » 20 41
Splenomegaly caly 33 15 24 3 9 27
Adeno- and splenomegaly (balanced) 55 25 31 56 24 yry
Adeno- and splenamegaly (unbelanced) 44 19 26 59 18 41
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Tokde 1V Cyrouruc therapy n re
Groeps and gracung

Mo adeno-tpienomepaty

+ o+
a4

+4+
e
LR

+4
44

CLL with Lewkoperda

A WEC count of <40 ~ 10°1 was not
& in 4 patlents (all males) with + +/4 + +
tplenomegaly  They were  neverthelen,
classed 13 CLL on the bash of frank aod
persistent predoainince
blood normal to bypercellalar bone marmow
with 52-70* lymphocytes (cxcept in the 2
plencctomized subjects) 1-20%/ E rosettes.

Two spiencctomized patients, with no
evidence of ‘hairy cell Jeukemis, had WBC
counts  of 18-25X 1001 and 16~
40 x 1001, rnpecuwly Thelr bone mar

'S “w 10 12
50 23 4

1 50 Pl 12
pis k]

I3 4 17 1t
il 0 «©

14 43 a

logical fledmg of diffse lympbocyte inff-
trawon of the spleen and tho portobiliary
spcer
In the first case, the WBC count rose (o
30 X 10°/1, with peutrophll (N) 10%, E
roscttes 130 o, 22 manthy after surgery The
mammow was hypereeliolar with Iympbocytes
(L) 53%s. Mo edenopathy appeared in a pe

rhod of 59 months after splenectomy
In the second case, the lenkocyte count
1osc to 1500 > 1001, with N 1/s, E ro-
scttey 64/, SmIgM 50 and SmigG 134, 7
months after surgery The marrow was hy-
11 with L. 93 /». No adenopathy ap-

Tow was t 200 )
mdhypatcﬂuhr(lymptncyms\)‘/)Erm
mmmprmnudémdl/..'rbesplccm
were removed after 1 month and 13
month, fespectively and wrighed 3 000
and 1,600 g. [n each case, there was a histo-

pwrdlntheldmondnprimtodeuh.

Organomepely and Leukocyte Count
Hanren [13] found that the bighest WBC
cummwmmﬂymoducdﬁdnpkm.
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Table ITT Variation of sdeno- and/or splenomegaly In 86 cases observed for more than 24 months (see texr)

Grading Number of Number of cases and grading of Mean value of
patients observation,
appesrance of increase of months
adeno-  spleno- % adeno- spheno- “%
megaly megaly  megaly
No megalies 17 and + 12 - - - 4
+ and ++
Adenomegaly only 27 - 4 + 15 s -~ 18 47
Splenomegaly only 20 3+ - 15 - 1+++ 5 i3
Unbalanced megalics
Adenomegaly 12 - - 1 +++and+++ 33 47
predominant 2+++ 3 ++
Spicnomegaly 10 - - 1 ++ -~ 2 4
predominant 1 +++ -

present at diagnosls, their subsequent ap-
pearance was noted in only 11 7% of cases.
This tendency to maintain the status quo s
also evident from the data of Coeur et al
[7 subsequent adenopathy in 3/17 cases]
Ral et al [16 3 subsequent adenopathies and
7 splenomegalies in 22 cases] and Binet et
al [1 subsequent organomegaly in 8/48
cases] An explanation has still to be found

Two points would thus seem to emerge
with regard to changes In organomegaly af
ter diagnosis (1) the inittal picture Is not
likely to change patlents with adenopathy
alone rarely develop splenomegaly and vice
versa (2) patients without initial organome
galy rarely develop subsequent organ en-
Iargement.

for the observation by lymphangiography of
retroperitoneal node enlargement in patients
with no superficial adenopathy [ personal
data]

Spleen enlargement appeared m only
14 8v/s of subjects with adenopathy and ad-
enopathy in 15 of those with splenomega-
Iy In cases of unbalanced” enlargement m
creases in size of the less involved organ
were noted in 33%/s of cases for splenomega-
ly and 20%s for adenopathy Binet et al [1]
also noted subsequent splenomegaly in only
4/33 subjects with adenopathy (= 111¢)
and subsequent andenopathy in only 1/8 with
splenomegaly (= 12 4%s)

Org galy and Tr

We separated untreated cases from those
subjected to very light treatment (short cour
ses, 1 year or more apart) medium treat
ment (ooe or more well-spaced courses per
year) and heavy more or less continuons
treatment. The detals are shown in table IV

Most patients without detectable or with
very mild adeno- and/or splenomegaly had
ne medrum or heavy treatment. This sug
gests that cytostatic treatment plays a minor
role in bringing about changes in organ en
largement. Binet et al [1] found that cyto-
static trextmenat was not needed in 44/124
cases (= 35 4%)



Narenl Progrewion of CLL

Tabe Y Cytourtk thena
Groas and gradeg

Mo 1dmo-sptenomepaty

+4
+44
++44

++
++4
+4a

+4
+44

CLL with Lewkopenia
A WBC count of <40 > 10*1 was pol
od in 4 patients (all males) with ++/4 ++
They were, nevertheless,
clasecd a3 CLL on the bash of frank and
peniistent  lymphocyte  predommancs
blood normal to hypercellular bone marrow
with 52-70* lymphocytes (except In the 2
spleneciomized subjects) 1-200  E roscttes
Two splencctomized patlents, with no
cvidence of halry cefl lenkembs, had WBC
counts of 18-25X10°1 and 1.6~
4.0 X 100, n:l.pc:lhdy Thelr booe mar

~
b

36 36 10 13

0 pal u

1 » % 12

2 ki

1 47 17 n
1] 40

14 43 43

logical finding of diffuse lymphoeyte lafi
tration of the tpleen and the portoblliary

spaces.
In the first case the WBC count rosc to
340 10°7, with reutrophil (N) 10%, E
roscties 13, 2. months afier surgery The
marrow was hypercellalar with lymphocytes
(L) 53 ». No adenopathy appeared In a pe-
nod of 59 months after splenectomy
In the sccond case, the leukocyte count
rose 0 1500 X 107 with N 1/, B ro-
scites 6%, SmIgM 90% and SmigG 134, 7
months aficr surgery The marrow was by
lalar whth L 93%s. No sdenopathy ap-

Tow was phocytes 20 )
-ndhypcm:l]uur(lym;ﬂncnnsw)]sm—
settes represented 6 and 1 o The spleems
wete removed after 1 month and 13
moaths, respectively and welghed 3,000
and 1,600 g. In each case, thers was 2 histo-

pclmdhl.h:“mouﬂupﬂofwd:l!.h.

Oryenomegaly and Lenkocyte Count
Hansen [13] found that the highest WBC
counts were unally amsociated with spleno-
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Table ¥V Mean vatues WBC count at dk is with respect to or y 4 kcnt I cases are exchuded
Groups and grading Number WBC
of cases mean valoes (X 1097)
I No adeno-spknomegaly 42 2670
Adenomegaly +
1 { Splenomeraly + 67 3425
Adeno-mplenomegaly +
T Adenomegaly + +/+++/+ +++ 20 3275
1V Spknomegaly ++/+++/++++ 21 108.00
Y Adenoplenomegaly ++/+ + + 25 175.90
VI  Adenomegaly predominant 23 404
VI Spicnomegaly predominant 21 893

megaly Subsequently it was observed that
prolymphocytic CLL, which is uwsually ac
companied by massive spleen enlargement,
presents with high WBC [4 5 11] Table V
compares orgenomegaly and WBC values at
presentation 1n 219 cases, the 4 leukopenic
patients being excluded

Two groups of mean WBC are apparent
one with a maximum of 540 X 10%1 the
other with means of 839 to 1759 X 101
The highest mean value of WBC was noted
mn patients with marked adenopathy and
splenomegaly (group V) followed by group
IV with massive spleen enlargement only
and group VII with predominant splenome-
galy and modest adenopathy

Stadent s t test showed a highly signifi
cant mean difference (p < 001) between
groups I and IV I and V 1M and IV I
and V IT and IV II and V The difference
between groups I1I and VII was significant
atp<<005

CLL with splenomegaly may be fre
quently associated with a higher WBC count
m contrast to patients with sumple adenopa
thy Splenomegalic dominance 18 associated
with higher WBC values cven m the cases of

unbalanced enlargement. It thus appears
that enhanced accumulation of Iymphocytes
in blood is brought about by marked en
largement of the spleen.

Organomegaly and Anemia

Anemya at the time of diagnoss 1s gener
ally equated with poor prognosss [6 13 14
20] as in our patients (median survival 25
months when RBC less than 3 X 101/, 81
months if higher) Ral et al. [16] agree with
regard to prognosms, but view anema (and
thrombocytopenia) as the advanced stages
(II and IV) of a progressive postorganome-
galic accumulation of lymphocytes. If this
were true, ancma at the time of diagnosm
should be more frequent in patrents with
most propounced organcmegaly In our se
nes this, however was not the case In fact,
the proportion of patients with anemia
(RBC <30 X 10w/1) reached 11% when
adenosplenomegaly was absent or moderate
(+/++) and not far more (16%) when or
ganomegaly was more umportant (+ -+ +/
++++)

It can be axsumed therefore that ane
mia does not necessanly follow node or
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spleen colaggement, and ks alreads 2 poor
prognostic sipn when present at the time of
diagnonis. Subsequent anemia may ha  a
different pathopenesls, ¢ p. progressise © 1
row hypocellulanty caused by wasting o ¢

static treatment, infections, ete.

Differential Leukocyte Count

Lympbocytosrs usmally persists m CLL
even after normalkation of the WBC count
as a result of treatment. Thes phenomenon
has not recehed the attention which we fecl
ftdesenves.

9 (41 ) of our patents never regamed
a nrormal WBC level (intensne therapy not
required or Impossible) Of the 132 remam-
ing patients, 7 (5 ) duplayed & neutrophil
percentage around 507 o, while m 11 s
(85 ) Iymphocyte prevaknce perusted de
spite the normal WBC count, ¢sen when
smudge cells were excluded 01 the 13 ma

pis

pattern. This constance cannot be ascribed
o treatment, and it was poted also In the
cases with minor organomegaly in whkh
mtenshe treatment was not required. In our
puon this obsersation suggests that CLL,
many cmses, has pot pecessarlly a pro-

1 sine course. Where adenopathy only or
opathy and splenomegaly were present,

at diagnods was relathvely lower in pa
with most procoanced organ enlarge

me { (table M) This cocld mesn that CLL
p csenting wihh considernble organ enlarge
ment 15 oot the ouwtcome of an msidrous pro-
gresuon  but that the diserse prescuty with

different (eatures.

There are four pomts in favour of thiy
vew (1) CLL with simple adenopathy or
splenomepaly at diagnosis has rarely (15%)
changed (2) In CLL with ‘zobalanced”
spleen and hymph nodes enlargement the
unbalancement don not dnnge (3) our
two d subjects disp a

tients (10) with a P

pcnhzznﬂyh)g_bcrlbmSO'-.lhndR:ch
ter s syndrome, 4 carcinoma and 2 8 pro-

marked incresse in blood and marrow
phocﬂ:s,buimndcmpnlhy (4) snemin at
y more fre-

gressive TgM Increase, We therefore coowd-
er that a normal differential count m CLL
tn remeadon must be regarded with susp-
clon.

The persistence of a lymphocyte prove
lence §s particulerty atriking when CLL B

qocnthp-ﬁenu‘h.hnpumdcgteol
orgomegaly

These findings re in conflict whh the
view that CLL b progressively cxpensive,
cg omnset without enlarpement, followed

d with da In the
m)mﬂyo!amo{lhhhmd}mxmt
ment with chlorambucil provokes a rapid
and profound lympbocytopenia with minor
suppresion of myclopalesls.

Discowion
Qur personal observations coafim re

sutts of previous studies [1 16] sopgeating
that CLL docs not often change its clinical

by fy aud tben sph Iy eod-
wmg w th anemia and thrombocytopenis, as
the exp of p ive lymphocy
sccurmulation [16]

CLL can be divided clinically into ‘be
nign and ‘malignant forms [2) Benign
forms, with or without minor organomegaly
are rarely progressive. The persistence
(clearly not dus to therupy) of single or pre
dominaat enlargement of Iymph nodes or
spleen suggests that some different blologi-
cal mechanisms can be fovolved,
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Dafferent behaviour of leulocyte number
noted by Hansen {13] and by us i our
splenomegalic patients support this view
Already DI Guglielmo [8] suggested that
splenomegalic forms are not true CLL, but
hisioleukenua  The recognition of hairy
cell leukemia has itself led to a breakdown
in the conventional definition of CLL.

Dafferences tn B lymphocyte maturty m
CLL [3 17] can modulate the virtual maba!
ity of B lymphocytes to leave the blood
stream [9] and the lymphocyte membrane
as the passage through the post-capillary
venules [10 19] or the expression of surface
Ig [12] are concerned. The relationship be
tween different brological markers of lym-
phocytes and the different patterns of or
ganomegaly are worthy of further investiga-
tion
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Transient Aplastic Crisis in Hereditary Spherocytosis

Giuseppe Masera Glorgina Miell Massimo Petrone and Pairiua Porcelli

Pediatric Clinfe, Mlan Univensity Milan

Key Words. Aplastic crsis  Hereditary spherocytosis Infection Phagocytosis

Abstract, In this study the case of a chuld affected with hereditary spherocytosls, who
presented with a presumably viral infectron induced transient aplastic crisis, s descnbed.
The bone marrow aspirete showed phagocytoss of crythrocytes and nucleated cells by
reticular cells. The possible pathogenetic role of bone marrow phagocytosis in aplastic
crises 1n patients with hacmolytic anacmias Is discussed

Introduction

It is well known that, m patients with
chronic haemolytic anacmins, there may oc
cur ntercurrent episodes of medullary apla-
siz of briet duration and spontancous reso-
lution (1 2, 4-8, 11 13) The acthology of
such crises 15 not yet clear They are fre
quently connected with infecuve episodes,
particularly of viral origin

Here we describe the case of a child af
fected with hereditary spherocytosis, who
mamfested a translent aplastc crmis with
numerous examples of phagocytons in the
bone marrow

Case Report

We present a 7 year-old girl, with pegative
family history who hay, in the past, had some cpi-

sodes of pallor with mild jeundice. In snother
hospital, she had recently had 9 tecth extrwcted
under general anzesthesia with halothane. At thh
time, clinical examination showed scleral sob-
icterus, together with mild hepatomegaly and
spleen palpable 2em below the costal margln
(Hb, 108g/d platelets, 250 X 1041 WBC
B.4 X 11 ncutrophlh, 41/ reticulocyte coont,
115 /s totl serum bilirobin, 26 mg®  dlrect,
02mg" Coombs direct test, negative) 1 week
after surgery an infective episode occured, prob-
ably viral in origin, with intermittent pyrexia (3%
40 °C) for 3 days. Chest X-ray urine and blood
culture were all negative At this time the blood
picture altered considerably- Hb 6.6 g/dl reticulo-
cytes, 2.3%, bilirobissemua, 1 1 mg¥s. For this res-
son the child was transferred to the Pediatric Clin-
ik, Milan University She presented with mild
jaundice and b /f Iy The | i

tlons clearly showed a medullary insufficiency
(Hb, 71g/dl Ht, 182%, RBC, 2170 X 101/
MCV 82;m* Reticulocyte count, 12¢/ WBC,
14X 1001 neutrophlls, 160 platelets,
97 X 10¢1 total serum billrubie, 104 mgte, di-
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Transient Aplastic Crisis in Hereditary Spherocytosis
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Key Words. Aplastic crisis Hereditary spherocytosts Infection Phagocytesis

Abstract. In this study the case of a child affected with hereditery spherocytosts, who
presented with a presumably viral infection induced transtent aplastic crisis, fs described.
The bone marrow esplrate showed phagocytons of erythrocytes and nucleated cells by
reticular cells. The possible pathogenetic role of bone marrow phagocytosts in aplastic
crises in patients with haemolytic anacmias is discussed

Introdaction

It i well known that, in patlents with
chronic haemolytic anaemias, there may oc
cur intercurrent episodes of medullary apla-
s1a of bnef durstion and spoptancous reso-
luton (1 2 4-8 11 13) The actiology of
such crises s not yet clear They are fre
quently connected with infective epmodes,
particularly of viral origin

Here we describe the case of a child af
fected with hereditary spherocytoss, who
manifested a transient aplastic crsis with
numerous examples of phagocytosis in the
bone marrow

Case Report

We present a 7 year-old girl, with pegative
family history who has, in the past, had some cpl

sodes of pallor with mild jacodice In apother
bospital, she had recently had 9 teeth extracted
under general anzesthesis with halothane At this
time, clinical examination showed scleral sub-
jcterus, together with mild hepatomegaly and
spleen pulpable 2cm below the costal margin
(Hb 108gdl platelets, 230 X 11 WBG,
84 X 1041 neutrophils, 41/ reticulocyte count,
115% total serum bilirubin, 2.6 mg¥  dlrect,
02mg" Coombs direct test, megative) 1 week
after surgery an infective episode occurred, prob-
ably viral in ongn, with intermittent pyrexin 35—
40°C) for 3 days. Chest Xray urine and blood
culture were all ncgative At thh time the blood
picture altered conslderably Hb, 6.6 g/dl reticulo-
cyter, 23/ billrubinssmia, 11 mg*s. For this rea-
son the child was transferred to the Pediatric Clin-
i, Milan University She presented with mild
jammdice and hepatosplenomegaly The Investign
tions clearly showed a meduliary jnsofficiency

(Hb, 71g/dl Ht, 182% RBC, 2170X 10 /1
MCV &;m? Reticulocyte count, 1.2 WRBC,
14 x 101 neutrophlls, 160, platelets,

97 > 1091 total serom bilirubln, 104 mgY/  di
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rect, 02 mg® ) A more camplete haematologwcal Divct and ledirect Coomba temt wegrthve.

ipheral blood smea  the erythrocytes showed re e serles, parncnlarly the mors metors cells mmye-
duced osmotc ewsteace (haemolyn of 254 In  lowlerythroid ratio: $1 scanty megakanyocyier
055 NaCl and M9 m 030* No(T) and 1o~ largs cells with Joose chromatis and 12 ocleall
creewd amohaemohsn (30 beence of wib-  (pant proerythroblash)y momeroos retcwdar cefh
stratey, 199* 0 presnce of glocow, 14 I with cytoploam incloslom compnmag whols red
preseace of ATP) Hb | -trophorews, noo-patbo-  celly, thelr fragments, gravalocyte and other sa-
logical Hb Hb A 9"+ GPD Ph.normal lkut  cleated cclls (g 1). All the investigations amed
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at establishing the actlology of the Intercumrent
infective {liness proved negatrve: urine, blood and
stool culture, Widal test, Wright test, tubereolin
lest, ptolysin O titre, Ti antibod-
{es and virologleal studies ( Y 1
viros, coxsackdevirns and rubella antibodres). 3
blood tramfusions proved necessary The tempera-
ture returned to normal after 1 day in hospital. In
the subsequent 4-5 days the haematological sttea-
tion spontancomly improved, with increase of re
ticulocytes, platelets and granolocytex. Hb re
mained stable at about 10 g/dl. Another marrow
wpinate, performed 6 days after the firat one, was
normocellular  with normal progression of ery
throld, myelold and megakaryocytic series with no
cvidence of phagocytosis. 11 months later the
child bad a splenectomy and she is, xt the present
tme in optimal gencral and haematological con-
ditions.

Discusslon

In 1948 Owren [11] first described a
picture of transient aplastic crises in pa-
tients with hereditary spherocytosns. In
these cases, and m several subsequent re
ports in vanous haemolytic anaemias [1
4-8 12) the hacmatological picture is char
acterized by anacmia, renculocytopenis, re-
duction of bilirobinacmua, frequent granulo-
cytopenin and lowered platelet count. These
crises arise for the most part following an
episode of viral infection and spontancously
resolve 1n 7-10 days.

The pathogencsis of this conditon 15 not
yet clear The infective agent could produce
a cytolytic damage in the bone marrow et
ther directly or by an immunological mech
ansm. An mfection-induced folate defiaen
cy has to be considered even if we did not
check the senc folate levels m our patent
this hypothesis may be excluded owng to
the absence of the typical bone marrow pic
ture (presence of megaloblastic cells) (4)

basera/Mieil/Petrone/Poreedli

The possible actiopathogenetic role of hal-
othane cannot be excluded, but it scems quite
unlikely as there are no reports of halotha
ne-mnduced bone marrow damage while the
correlation with infectious disease fs well
known.

The bone marrow 1s characterized by er
ythroblastopenia, the presence of pglant
proerythroblasts (3540 4m) and, at times,
by dimmution or altered maturity i the
cells of the myeloid series and of the megs
karyocytes.

Sansone [12] n 1955 described, in &
case of spherocytosss with aplastic criss, as-
pects of medullary erythrophagocytoss
apart from the monocytic senes No other
anthor to our knowledge has mince report
ed a similar medullary phenomenon. Our
case described here not only confirms the
presence of phagocytosis of red cells, but
also demonstrates phagocytosis of granulo-
cytes and other nucleated elements. This ap-
pearance was no longer present in the ex
amination carried out after only 6 days.

Erythrophagocytous In the bone marrow
1 a physwlogical mechanism i the break
down of the red cells, which is not seen in
the usual marrow aspirate but is demon
strated only at biopsy with special staming
techniques {9 10] or by electron microsco-
py The duscovery of pictures of phagocyto-
s1s In matenals obtained by simple aspim
tion can therefore, be considered the evi-
dence of 2 much more intensive activity in
the bone marrow

Erythrophagocytosis has been observed
in routine peripheral smears of patents with
haemolytic anemias (especially the autoimn-
mune oncs) leukaemias, Hodgkin ¢ disease
and lymphosarcomas and in the bone mar
row asp of path with i
aneemias (2, 13) or transient histiocytosis
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associated with miliary tuberculoms or viral
infection 3).

Studres on erythrophagocytosis in vitro
performed Incubatimg vital phagocytes with
chemicatly injured or amtibody-costed red
celly showed that the antbody-coated caes
adhere more casily to the phagocytes and
are more rapidly npeated (2).

It is not possible, on the basis of our ex
pericnce, to state prechsely whether the
phagocytosts present in the bone marrow at
the time of the aplmtic crisis 13 a colncid-
ence or whether Lt is directly respoasitie for
the medullary damage, even if we can rea-
sooably presame an enhancing of ths proc
¢ owing to the vmm-indoced immonologh-
cal alteratioms.

We befleve, however that this commum-
cation may serve to promote a stdy in
depth (not only ssparates, but bone marrow
biopsy fmmunological picture, number of
the CFU-E, erythropoictin kevels) of cases
of aplastic crisis during the course of hae-
molytic smacmiss. Only thus will it be posst-
ble to clarify the varlons pathogenctic as-
pects of & phenomenon of which there B
mrech to be kearned,
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at establishing the metiology of the intercurrent
Infective fllness proved megative: urine, blood and
stool culture, Widal test, Wright test, tubercolin
test, anthstreptolyuln 0 titre, Toxoplasma antibod-
fes and vi studtes ( Y }
virus, coxsackievirus and rubella antibodies). 3
blood transfusions proved necessary The tempera
ture returned to normal after 1 day in hospital. In
the subsequent 4~5 days the haematological situa
tion spontancowsly improved, with Increase of re
ticulocytes, piatekets and granolocytes. Hb re
mained stable at about 10 g/dl Another marrow
aspirate, performed 6 days after the first one, was
normocellular  with pormal progression of ery
throld, myeloid and megakaryocytic series with no
evidence of phagocytosis. 11 months later the
child had a splenectomy and she 1, at the present
me in optimal gencral and haematological con-
ditions.

Discusslon

In 1948 Owren (11] first described a
picture of transient aplastic crises 1n pa-
tients  with bereditary spherocytosnis. In
these cases, and in several subsequent re
ports in various haemolytic anaecmias [1
4-8 12) the haematological picture 1 char
acterlzed by anaemla, reticulocytopenia, re
duction of bilirubinaemia, frequent granulo-
cytopenia and lowered platelet count. These
crises anse for the most part following an
episode of viral infectlon and spontancoualy
resolve in 7-10 days.

The pathogenesis of this conditon is not
yet clear The mnfective agent could produce
a cytolytic damage in the bone marrow ei-
ther directly or by an immunological mech
arusm An Infection induced folate deficen
cy has to be considered even if we did not
check the seric folate levels in our patieat,
this hypothesrs may be excluded owing to
the absence of the typical bone marrow pic
ture (presence of megaloblastc cells) (4)

Masera/Miell/Petrone/Porceli

The possible actiopathogenetic role of kal-
othane cannot be excluded, but it seems quite
ualikely as there are no reports of halotha
ne ipduced bone marrow damage, while the
correlation with infectious disease is well
known

The bone marrow iy charactenzed by er
ythroblastopenia, the presence of giant
proerythroblasts (3540 ym) and, at tmes,
by dimimution or altered matunty in the
cells of the myeloid senes and of the mega
karyocytes.

Sansone [12] n 1955 described, in a
case of spherocytosis with aplastic cnsts, as-
pects of medullary erythrophagocytoss
apart from the monocytic senes. No other
author to our knowledge hes mince report
ed a similar medullary phenomenon. Our
case described here not only confirms the
presenice of phagocytosis of red cells, but
also demonstrates phagocytosis of granulo-
cytes and other nucleated elements. This ap-
pearance was no longer present mn the ex
amination carrred out after only § days.

Erythrophagocytosis in the bone mamow
is a physiological mechanlsm m the break
down of the red cells, which 13 not seen in
the psual marrow aspirate but v demon
strated only at biopsy with special staining
techniques [9 10) or by electron microsco-
py The duscovery of pictures of phagocyto-
sis in materlals obtamed by simple asprra
tion can thercfore be conudered the evi
dence of a much more Intensive activity m
the bone marrow

Erythrophagocytosls has been observed
in routine peripheral smears of patients with
haemolytic anemlas (especrally the sutoim-
mune ones) leukaemlas Hodgkins disease
end Iymphosarcomas and in the bone mar
row mspuates of patients with autoimmune
anaemiss (2, 13) or transient histiocytosis



thaismemls syndromes, were eamined. €5 of
these had sodler, ead 23
bad inclosion chatn synthesh
analysic

Methods

Blood smples were collected in EDTA. He

1h Obscrvation of the smears way

egg8s

b
—
E-ii_.ﬁ“

—
3

o8 -
3

a/f ratios of the subjects under stody Thbe
ratios of pormal controls and Sardinlan pe-
tients with Hb H disexse and their parents
are abo shown for comparison [3 end un-
publ results] As the mean o/ ratio of the
stody groap was significantly Jower than of
controls with no overlap, they were consld-
ered a-thal carriers. This ratwo (070 + 0 10)
is the same e that already obsernved by us
in a group of obligate o-thal heterorygotes
{whose children have Hb H disease). How-
cver as shown in figure 2, there Is overlap
on one hand, with the ratios of Hb H disease
patients, end on the other with those of
bematologacally normal parents of theso
paticnts (a-thal),

HlendbuiavBai.lnSadlu

Eryth fon bodies
o{a—t.h.lt-rdmclnbewml.nﬂ;weB On
careful examington of blood smears, 74 /
of subjects under study with the previouily
deflned thalessemian traft showed at least
oas cell with Hb H incluston bodies, A stmi-
lar percentage (65 /) was found in subjects
defined as o-thal carricrs on globin chain
synthesis analysis.

Flg 1. Radiochromstogram of an e-thal tralkt sobject.
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Hematological Characteristics of Sardinian «-Thalassemia
Carrlers Detected 1n a Population Study
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Key Words. o Thalassemua  Globin chain synthesss  Hb H incluson bodies

Abstract. 88 edults with thalassemia like red cell indices, normal serom mon and
normal hemaoglobin (Hb) A, and F levels, diagnosed in a mass screening had Hb H inclusion
bodies studies (65 subjects) or Hb H inclusion bodies studies and globin cham synthess
analysis (23 subjects) The o/ff ratio of 0 7010 10 was the same as 1 obligate o-thalasse-
mia * (a-thal) carners. Hb H inclusion bodies studies were found to be a reluable test fof

a-thal trit 1dentfication resultng positive

mn approximately 70¢ of suspected camert

The o-thal carrier defined by Hb H preparation or by globin chain synthens had sgm-
ficant reduction in the mean Hb level hematocnt, mean corpuscular hemoglobin and #
significant increase in mean red cell count, but there was some overlap with controls.

Introduction

A high frequency of both o- and g~thal-
assemea (thal) has been found 1n some raczal
groups such as Sardiman (2] Cyprot [1]
and Thai [10] In these populations, mat
mgs between high hemoglobm (Hb) A,
#-thal and thal carners with normal Hb A,
and F levels (34" thal or a-thal) may fre-
quently occur While there 18 o 25% nisk of
producing f-thal major or mtermedia 1o hugh
Hb A, j-thal/gg* thal matings, g-thal/a-thal
matings preseat no such risk. Therefore, the
differentiation between 84 -thal and o-thal
scems to be o basic step in the genetc
counselling of such couples.

@ thal carner 1dentification relies on Hb
H inclusion bodies studies or globin cham

synthesis anelysis. The dugnostic value of
the former has been found vanable m var
wous racial groups [9] while the latter coa-
sents a precise 1dentification but it is expen-
sive and troublesome.

Thrs study was undertaken i order to
evaloate the dmagnostic values of Hb H in-
clusion bodies analysis and to define the
hematological characteristics of ascertamed
a-thal carriers, identifled 1o & mass screen
ing in our population

Sablects and Methods

S bjects

A group of 88 wubjects with tha! ssemizdilc
red cell indices, normal serum Iron, normal Hb
A and F lovels, detected [n 8 mass screening for



‘- Thalrseernia Tradt in Sardinie

Todke L Red blood coll Indie and «/f ratio in e-thal heeroryyotss

stalaubersbty  sthelcarrien by
Hb H preparation caly
(n=169) (=

mesn 5D rangs

mean 3D range

Obllpate a-that-t Normal controb
earrieny ( =31
¢ =1n

men: 8D rangs mean + 3D range

RBC, 1081 S9+06 44 73 SB:06 43 70 5807 47 69 4%+09 33 &7
Hb, g'dl 131215100 161 13817108 173 128£1% 92 147 149131035 191
Het, % 422492327 353 41442 HE H2 41161 D1 N2 49117301 512
MCv o TNT+45600 770 TLI 47620 TIO0 T20+ 48 610 790 B3I £33 770 I
MO, pg 3+£21174 775 240+ 21200 272 222+295 195-276 0S5+ 21254 310
MCHG gl 310£23247 31 1119269 356 31430 272 371 M1 408126 X0
HbAsw % 22403 12 27 2303 16 28 21403 )8 2% 25403 15 30
# to QrT+01 QS 08) Q7006 A6 A6

Oos of the parcats of Hb H drcaso patrents

Thiy meam & 5D was cakcnlatrd from rhe resubts obtamed m 7 sabjects.

of subjects examined. Hb A, kevels were
gencrally Jower than normal controls, but
there was no significant difference in mean
vatoes,

As cam be seen in figure 4 there b a
slight correlation between the o/ ratios and

= w2k (0ol

o ol o® om

o Rt wh

o ®

Flig. 4. Corrslation betwera the o/ mtio and
MCV w athal trait. @ =~ 1 paticat; A =12 pa
texts

MCV [r = 044 (p < 00S5)] These carriers

gulshable from that of normal subjects.

Discosslom

The rosult of Hb H inclusion bodies
studies showed the diagnostc valus of this
test jn a-thal carrier identification at least in
our populstion, 24 has slready been seen fn
Chinesz and Greeks [9] Using ths test oaly
&/ undefined thal carriers with normal Hb
A and F requmes globin chaln synthesh
studies for defmition

The mean a/f ratios of o-thal carreny de
tected in the screening was umilar to that of
obligate a-thal  carriers in the same popula-
ton. The overlap with Hb H discase and
a-thal® muy be duc to the fallure of the
method to differentiate between the differ



Hematological Analysis

Table 1 shows hematological indices of
defined o-thal carners diasgnosed on the ba
s of Hb H inclusion bodies studies or re
duced o/f ratios, and obligate a-thal carriers
(one of the parents of Hb H disease pa
tients) As can be seen there is no sigmficant
difference between these two groups

Meclis/Rostelll/Falehl/Angloy/Furbetta/GalanclloCao

The defimte o-thal carners exammed
showed a significant reduction in the mean
Hb level, hematocrit (Het) mean corpuscn
lar hemoglobin (MCH) and & significant in
creass in mean red cell count. However the
range of velues overlapped with that of con
trols.

Osmotic fragility was decreased 1n 719

3. Pasents of Hb H ceass WO H d8  Controls
nmm taee paberts
{aton shudy thaly —thidy
120
110 1
100 a
0%
t
o Y
oo F 1
00 i
]
050 ! b
a0 1 Fiel Romls of globin
0% chain synthesis amlysis in Hb H
0.20 disease patients, thelr parenoty,
.:,?3" %is SE 01:3 }783 phal cardens detected In 2
1 Q\I scroaning program and coatrols.
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Fig. 3, Erythrocyte contain-
ing Hb H inclusion bodies of an
a-thal tralt szbject.
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Tabbe I R blood cell tndices and o, rasio 3 e-tbel beerrygors

a-thal carriers by a-thal curiens by
Hb H preparation ooly bicynthoes
( =6» (=1

mean 3 8D rangs

RBC, 100 59106 44 73 358106 48
Hb, gidt 13115100 161 138+17 108
Het, % 4224352327 353 4144£42 H6
MCY a TITL43600 770 T k47 620
MCH, pg D3£21174 775 240221 200
MCHC, g/l 10+25247 31 33119 269
Hb As, % 22403 12 27 23+03 16
Ao aT+al 0s4

Ome of the parexts of Hb H dhase

meam & 3D rangs

Oblrgate a-theit Narmal coatroly
carrhers ( =370
(=11

mexn+ S0 raope mean = 3D rangs
70
173
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o
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Q94+317 01 512
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305+21254-330
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sy£07
128+ 19
LEEY S
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patents
This menn s 3D was calculated from the resoits obtaned in 7 suhjects

of subpects examined. Hb A, levels were
genenally lower than normal controh, but
there was 0o significant difference in mesn
values.

A1 can be scen o flgure 4 there b5 a
slight correlstion between the off ratios snd
[} A4 oo
"
L3
=
-
€
fe
oM O0W 0 OW 0K K
28 byt
Flig- 4. Concistion betwesn the o/F ratlo and
MCV in athal tnh & =1 palunt A =2 pa-
thents,

MCV [r = 044 (p << 0.05)] These carriers
osually had ouly stight morphological modi-
ficathons, like micTocytosts,

penpberal
guishable from that of normal subjects.

Discomlen

The resolt of Hb H inclusion bodiey
studies showed the dlagnostic value of this
test o o-thal carrier Mdentification st lesst [n
our population s has already been secn ln
Chincse and Greeks [9] Using this test oaly
26¢/s undefined thal carrers with normal Hb
A and F requires globin chain synthesis
studies for definition.

The mean o/f ratios of o-thal carricrs de
tected in the screening was similar (o that of
obligats othal carriers n the same popals-
ton. The overlap with Hb H discaso and
a-thal may be due to the fallure of the
method o differentiate between the duffer
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ent o-thal genotypes. However 1t shonld be
considered that some o-thal”® carners conld
have microcytosis, the eritena osed by us m
sclecting cases for exammation.

Globin cham svnthests analysis m o-thal
heterozvgotes of diferent macal groups
showed a considerable degree of hetero-
generty Thrs may be due to vanation m
techmque different diets or genetic heterp-
geneity

The o-thal camers showed vanable he
matological manifestations o different raczal
groups (Indians, Greeks, Chmese) [9] Sar
dinian subjects had mean hematological val-
ues similar to those found in Indmos and
Greeks.

In conelusion thss study has practical
implications for genctic counsellmg of high
Hb A, p-thal/undefined thal trait (normal
Hb A, and F Jevels) couples To define the
latter and so determine the risk, globm
chain synthesis analysis should always be
carned out, if Hb H ioclusion bodies studies
result to be negative
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f* Thalassemia Complicated by Autoimmunne Hemolytic Anemia
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and E. A Rachmilewit
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Key Werds. Globin synthesis  Immme hemolytic anemis kve therapy
£° Thalatseria

Abstract. The nnusual occurrencs of both 2° and L hemotytk
mm(m)h-mwﬂdhmwmmwmmmn
therapentic studBes. The db ot goth bitshed by clinical, family and
ﬂoHnlynthdsﬂnd}nﬂndlpudsdAl}lAmmﬂm:dbythesbnnardmﬂrﬂ
of 4 rcdbloodunﬂ:mdbypoﬁﬂvedkmmﬂdobuﬂn
mDurln;munmtolttnAIHA'uhm snd varjous i
drugs, globin synthesls stodies were perfarmred to evaloate the coincldental effects oo
yleglobin chain synthetic mtios. A 50% incresso fn the yfa synthetic mtw durng cyclo-
phosphamide treatment suggests that further stodies of the possible benefity of cytotoxde
drug therapy in p-thelavsemiz may be indicated.

A child with homozygoos f°-thalessernla Case Repert
an acule sutoimmnne hemolytic
snemia (ATHA) requiring 94 transfosiens of A 3l-momth-old lewith girl of Moroccss «x
red blood celh during & 16 month period.  traction wae found %0 have moderate aowaia sincs
qund hmcw:: 2 yn\dnm'lnl: :-d.:h::hm T:.h&u duu besis of
o on

e udﬂd famnily and bematologhc stacBer (tabis T and wax
H 5 rahochromaiography
but o for hmmunrm-azm tn;u::a:
siodylng the elfects of soveral CYIOIOXIC  ent &4 not requine blood tramtfesons oetll, at
drugs on the abnormal globin synthesis it the aye of 78 month, she sddealy developad
£ -thalaseenis. pusdics ead progresres enemis. The freqoency
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ent a-thal genotypes. However 1t should be
considered that some a-thal™ carrers conld
have microcytosls, the cntenia used by us in
selecting cases for examination

Globin chain synthesis analymis 1n a thal
hetecozygotes of different racaal groups
showed a considerable degree of hetero-
geneity This may be due to vanation m
technique different diets or genctic hetero-
genelty

The a-thal carriers showed variable he
matological manifestations in duferent raclal
groups (Indians Greeks Chimese) [9) Sar
dinian subjects had mean hematological va!
ues similar to those found in Indians and
Greeks,

In conclusion, this study has practical
mplicatrons for genetic counselling of high
Hb A, p-thal/undefined thal trat (normal
Hb A, and F levels) couples To define the
latter and so determine the sk, globn
chan synthesis analysis should elways be
carnied out, if Hb H Inclusion bodies studies
result to be negative.
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wntibody  antheht (C¥), which persisted

throaghout her hospitalization.
Immediately after splencctomy the DAT

becams positive (2+) with both “broed

D No ooeyoal side effects from these drugs wers
obserred At age 38 momths the spleen had en-
Lﬂvdnumbdc-mmlmrmm

pecific anthIgG  IgA, IgM, -G, and Gy
scre. The patient s blood type was B-nega-
thve and ber phenotype was rhicde/cde) kic
The indirect antiglobulin test revealed an-
trh  (E) and ant-Kell I5G alioantibodies,
both of which were detectable for ouly a few
weeky duration. There was also a transient
IsM anth] which hed a low titer at 4 C
(32) and was not detectable abore 22 C.
Afier approximately 30 red cell tranfu-
stons, the patient developed a fourth allo-

serum and with mono-
tpcd.ﬁc anthIgG serom (24) Acid and
h:nzdunuo!l.hcmmﬁlxﬁyremkdl
with no d
fO(RhufUthtrl’tdtd]pbmoty]xx

RBC Survival

These stodies were performed before the
child underwent splenectomy Survival of
compatible red cells obtained from & normal
newborn child, and labelled with =Cr was
extremely  shortened (T = 36h) Red
cells from & newbom were selected becanse
of thelr low content of T antigen. However
MCr and other techniques for mixed cell ls-
belling woald have been inadequate for the
labelling of autologoas cells, since the child
required red cell trosfoadons every few
days. Therefore, cobart labelling of reticulo-
cytes was performed [1] osing 50 ml of the
patient s heparinired venous blood drrwn In
sterle plastic transfer packs (Ferwall Labs,
TA 2) and incubated for 2h at 37 C with
50 4Ci MC lencine (New England Nudear
Bostoa, Msa, 03 CUmM). Separately
350 m! of compatible heparinized bomolo-
gous whole blood was incubated with 1 mCl
fH-eucine (New England Noclear 30 CV
mM). Excess botope was removed from
each transfer pack by three washings, with
0.9% sodium chloride. The labelled autolo-
gows and homologons red cells were com-
bined in a disposable cell wash bowl (Hac
maonetks Corp. No. 5510) and wathed anto-
matically (Haemonctics Model 15 Cell
Waher) with 2 fiters of baffered 0.2% dex
uose and 08Y sodlum chioride. The
washed labelled red celb were resoypended
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of red cell transfust I to maintaln her
hemoglobin level above 6g/dl Increased to more
than one per week, and she was transferred from
the Barzllal Medical Center to the Hadassah Hos-
pital for further stodies.

On admbgion the was pale, janndiced and dys-
pocke. She had the typical facies of thalamemia
major and was underdeveloped for ber age. The
abdomen was protruding, with the splecn palpabla
12 cm, and liver 4 cm, below the costal margm A
syrtolic murmur was present over the entire pre

ocytic normochromic ane-
e, with a hemoglobln of 52 g/dl and 3%/s reticn-

locytes. Lenkocytes and platelet counts were only
wlightly elevated. The peripheral blood smear re
vealed pormobl h and
ronleanx formatuion, The direct amtiglobulin test
(DAT) was negative. Smears of the bope marrow
aspirate showed marked erythrold hyperplash
The serum was clear with & red-brown color Se
rum chembstry examfnatiom, performed a few days
after the Iast blood tramsfosion, revealed bifirubi-
pemia (45 mg/dl) and hypernricemia (8.1 mg/dl).
Kidney and liver fonction tests were normal. Hap-
toglobin was 15mg/dl and C; complement wo
60 mp/dl. The acid serom test (Ham) was negative.
There was gross hemoglobinuria, particolariy after
blood transfuslom, reachmg as high as 37¢/dl oo
one occasion.

Table L Hemoglohin stodics in tho patient and family

by Axe Berneadohl 1, 1ohin e
years concentration,
o h Jobin A h tobin F % bin As, %
Patient 1612 82 absent 310 13
Father 41 122 major companent 13 55
Mother as 120 major component 24 52
Bister 15 105 major component 10 54
Brother 10 108 major component 12 62
Sister 6 93 major component 20 6.6
Prior to ATHA and trandfmslony.
4000 — a-Chen
000 —
00 — —-o1
V'C:-n f-Cran
A
" /
AR, Yool
- \ .
g J.\' \J | sown \ Fig. 1. CM :umcm radio-
e chromatography of globin chalns
¢ o_\‘T' | ! /::‘\"'"" ! &:, L fn booe marrow cells of the pa
» » » s = thent (Feb. 77
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sntibody anti-rh*t (C*), winch persisted
throughout her bospitalation.
Immediately after splenectomy the DAT
becamo positive (2+) with both ‘“broad
serum and with mooo-

Marborgh-Lahe, FRG 129mg cay L ) ond et~
nomydn D (15 wphgiday X § days). Startieg
from 1 week after the fint treatmest with actino-
mycin D, the petient did pot roquire blood ram-
fmions for 24 dayy, but the beoeficha! effect was

obeerved. At sge 33 months the spheen had e
hrpimmmbdo-mmlmﬂuc-mh;
was per
!m!plmmy-hahn:dndt:rmm
©y of the hetaclyts. The child dicd 2t the age of
43 moaths of pericardual effu-
00 and coogestive beart faltore

Special Investigations

Antibody Studles

The fnithal studics at Hadessah Hospital
In February 1977 revealed a negative direct
antiglobalin test (DAT) both with ‘broad
Spectrum antibuman serom and with mono-
tpecilic anth-IgG -IgA, -IgM, -G, and -G
wre, The patient’s blood type was B-nega-
the and her phenotype was ri{cdefeds) kk
The indirect aptiglobulin test rovealed an-
t-rh (E) and anti-Kell IgG alloantibodies,
both of which were detectable for caly a few
weeky duration, There wis also & transent
TgM anth] which bad a low thter ot 4 C
{32) and was not detectable sbove 22 C.
Aher spproximately 30 red cefl transfo-
slony, the patient developed a fourth allo-

spedﬂc athIgG serom (24) Acld and
bent clustes of the atoantibody revealed a
panaggiutinin with no detectable specificity
for Rh or other red cell phenotypes.

RBC Survival

These strdies were performed before the
child umderwent splenectomy  Survival of
compatible red cells obiained from a pormal
pewborn child, snd Iabelled with Cr was
extremely shortened (TY = 36h) Red
cells from a newborn were selected becamse
of their bow coatent of I antigen. Homever
=Cr and other techoiques for mixed cell Ia-
belling wonld have boen inadequate for the
Iabelling of mutologons cells, since the child
required red cell transfosions every fow
dryx. Therefore, cobort Iabelling of reticulo-
cytes was performed [1] cviing 50 m! of tho
patient s heparinized venous blood drewn in
sterile plastic transfer packs (Fenwall Labs,
TA 2) and Incubated for 2h 2t 37 C with
50 uC1 {Clencine (New Enghmd Nuclear
Boston, Mmse, 03 CUmM). Sepumgly
350 ml of computible heperinized homolo-

gous whole blood was incubated with 1 (Ol
sH-lencine (New England Nuclear 30 CY
mAf). Excess hotope was removed from
cach tramfer pack by three washings, with
0.9/ sodhmm chlotide. The Iabelied autolo-
gous and bomologous red cells were com-
bired in & disposable cell wash bowl (Hse
monctics Corp. No 5510) and washed anto-
matically (Heemooctics Model 15 Cell
Washer) with 2 Hters of buffered 0.2 dex
trose and 08% sodfum chloride. The
weahed labelled red cells wero resmspended
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Fig.2. Diagrammatic repre-
sentation of the course of the diy-
ease over a period of 17 monthe
Each blood transfunon s repre-
sented by a block The strength

h'l'm-
of hemagglotination with varfons
I I I Hl anthers Iy represeated In the wp-
IIlIII llllll THENEL i e ll per pancl, Adminisiered drops
e are represented below the blood
- T = Y e T transfosions, VCR = Vincristing;
e A f—"0 MTX = methotrenate ~ ALG =
antitymphocytic globalfn, AMD
NDlJFNANJJABOHDiJFM = actinomycin D CTX = cyclo-
nr un 3 phosphamlide.
0 -
L1
& N ponor
_ Q\\\{e—‘ L I R .0
® " rbcuiocytes
S I

mn this solution and transfused as packed
cells The injected radioactivity was 61 uCi
'H and 2.0 4C1 *C. Heparinwed blood
samples were withdrawn at varous time m
tervals after the infusion of Iabelled red
cells for determination of *H and “C red
cells survivals, as well as for hemoglobln
and bematocrit determinations, Because of
the high quenching of whole red cell hemo-
Iysate, globin was extracted from the var

Fle.3. Rapid drop of bemo-
globin level (@) and percent sur
vival of <Clabelled autologoas
reticulocytes (O) and of *Hls
belled homologoos reticulocytes
(A) after thelr intravenous info-
slon.

ious samples with acid ecetone and db-
solved m 0.2 N NaOH. An aliquot of 1.5 ml
from each globin sample, containing 50-
82 mg globln, was counted in duplicate in
17 ml Aquasol (New England Nuelear) In
each sample *H radioactivity was higher
than 2,000 cpm and “C radloactivity was
lugher than 250cpm. Correction for
quenching and spilling was based on inter
pal *H and ¥C standards. *H and %“C ra-
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Table IL Globin gyothetic mfios during trestmeat with variom cytotode drwgs

Date Treatmeot (Gosegs)
Feb 2, T7 prednisone (30 my'day per o)

Ape 1777 predoisons (0 myfday per o)

Ape B3 T1 vincristine (1 week aftec I mg L )
May 16,77 vineristine (1 week after I mgL )
Joby 25,77 methotreass (2.3 mg/day per or)
Duc. 12,77 crclopbosphamide (0 mg/day per o1)
Dec. 19, 77 cydophosphamide (30 mp/day prr o)
Dec. IT 71 nooe

Fb.2 7 actinomycia D (013 mp/ay L )

dioactivity per gram globin at each tme o~

Peripheral biood

5

om

ang
oo

B5'ERE'E (¥

ER'B

om

treatment  with  prednisone,  vincristine,

terval was mmltiplied by the b and
divided by the ivity X

globulln or

D

factor 2h after tramsfusion of the labelled
red cells, to determine the percentage sur

fro with ‘Ccocine and smatyzed by wea
celtulose

with methods previousty described [2] The
study was repeated on several ocoasiom to
explore the possible beneficlal cffects of
varjons cytotoxic drogs on globin synthetic
ratios. No rynthesis of g-chatns wi ever de
teeted (g, 1). Delta chatns were synthetkzed
mally in bone marrow cells. A relatively
high ¢/ synthetic mtio (0.20) was messored
fa bone marrow cells. The rago was fairly
coastant throughout the counse of tho dis-
ease and was nelther atfected by the hemo-
glotin lovel, frequency of tramfmions, nor

During with ¢y
o increase in pla synthetic
natios of about 50% was cbserved In both
peripheral blood and bone marrow cells (ta-
bls M),

Discamion

Tho clinical and laboratory findings In
the present case represent a relathvely mild

and an scquired hemolytic anemia in a

atcly apperent, because the DAT was re
pextedly negative prior to splenectomy
However ATHA was suggested by the ap-
peanance of spherocytes snd rouleaux for
mation i the peripheral blood smear and
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m this solution and transfused as packed
cells, The injected radicactivity was 61 xCi
fH and 2.0uCGi “C. Heparinized hlood
samples were withdrawn at vanous time m
tervals after the mfusion of labelled red
cells for determunation of 3H and “C red
cells survivals, as well ax for hemoglobin
and bematocrit determmations Because of
the mgh quenching of whole red cell hemo-
Iysate, globln was extrected from the var

Flg.2 Disgrammstic repre-
sentation of the conres of the dis-
ease over a period of 17 months.
Each blood transfusioa k repre-
sented by a block. The strength
of hemaggiutination with varous
antisera y represented in the op-
per pancl. Administoed drop
are represented below the blood
tramfusions. VCR = Vincroting
MTX = methotrexate:  ALG =

ol

&lobln Jevel (@) and parcent smr
vival of ¢Clabelled autologom
reticulocytes (O) and of "HAs
belled homologous reticulocytes
(A) after their intravenowy fo-
sion.

g
g Fig.3. Rapld drop of hemo-

lous samples with acid acetone and dw-
solved in 0.2 N NaOH. An aliquot of 1.5 ml
from each globin sample, containing 50—
82 mg globin, was counted in duplicats in
17 m! Aguasol (New England Nodlear) In
each sample "H radicactlvity was higher
than 2,000 cpm and YC radioactivity was
higher than 250cpm. Correction for
quenching and spilling was based on Inter
nal *H agd ¥C standards *H and “C rn

)

[
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by the rapid destruction of 1C labelled au
tologous as well as *H labelled homologons
red cells, While a small percentage of pe
tients with ATHA have negative DAT
probably because of the low number of im-
munoglobulin molecules coating the red
cells [3] the present case appears to repre-
ent an alternative mechanism. The tempo-
ral relationship of the patient’s conversion
from negative to positive DAT after sple-
nectomy  suggests that jmmunoglobu
lin-coated red cells were sequestered and
destroyed upon passage through her mas-
t!vcly enlarged spleen and that sufficient

3 of i globulin-coated red
cells were not released into the circnlation
for detection until after splenectomy An
analogous situation may occur in hereditary
spherocytosis, where the percentage of
spherocytes in the peripheral blood Increases
after splencctomy [4] or in thalassemls,
where the number of inclumon bodies also
wncreases after splenectomy [5] Accordingly
we suggest that the comadental presence of
an enlarged spleen be considered among the
causes of negntive DAT in ATHA.

The decision for treatment with Immuno-
suppressive drugs was based upon the fail-
ure to control her hemolytic disease by cor
tcosteroids, the increasing transfusion re-
qurement, and the increasing difficulty of
preparmg red cell transfusions compatible
with her multiple alloantibodies. The results
of different approaches to the use of cyto-
toxic drugs in patients with ATHA have
been summarized recently [6] In our pa
tlent, treatment with prednisone, methotrex
ate, antilymphocytic globulln and cyclo-
phosphamido were not beneficaal, and treat
ment with vincristne snd actinomychh D
were only transiently ctfective in reducing
the transfuslon requirement. Some of these

d/R achrm Heurt 11

drugs are not used commonly in astoim-
mune disorders but were tried when every-
thing else failed. The dose used was oot sut
ficlent to reduce the leukocyte counts to be-
low 5 000/mm?

Durlng treatment with the varions cyto-
toxlc drugs, studles were performed to ob-
serve the coincidental effects on the pa-
tient s abnormal globm synthesis (tabls II).
Of the several drugs evaluated, only cyclo-
phosphamide had an observed effect in
amclioratmg the a versus y chem imbal-
ance, and this effect was observed in per-
pheral blood on two separate occasions and
once in bone marrow cells, The mechanism
by which cyclophosphamide alters globm
synthesis m thalassemla Is not kirown, bat it
is possible that cyclophosphamide preferen-
tially inhibits q chain synthesix, If this is the
case cyclophosphamide should akso -
crease f/a synthetic ratios in patients with
homozygous S*-thalassemia. Alternatively
the observed effect may be related to 2 pref
erentlal survivel of fetal bemoglobm pro-
ducing cells, snalogous to the sitmaton
when hereditary persistance of fetal hemo-
globin interacts with g-thalassemia (7]

Recently 3 patients with homozygous
J° thalassemia were reported who did not
require blood transfusions [8] Thewr com-
paratively mild clinical conrses were attri-
buted to y/a synthetic mtlos that were higher
than those usually reported fn this disorder
If increases In y/a synthetic ratios such »s
those observed in our patent durmg cyclo-
phosphamide therapy could be reproduced
in other patients with p-thalassemia, it is
feasable that clinically significant benefits
might be achleved. This ob; com
bined with the anticipated suppression of
bone marrow hyperplasia and extramedul-
lary hematopolesls, may jusufy farther in
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stigation of cychopbosphamt

tn patlents with A-thalassemls.
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Abstract, Two families from southern Incha with members having the clinical muni-
festations of thalassemia intermedia are presented. Hematologic and globm chain synthesis
data indicated that in one family the affected brother and aster had the #*-3 4° thelagsemiz
condition while in the other famlly the propostus was homozygous for a f°-thalasserms

determmant,

The diversity of the forms of F-thalasse
mir in India 15 not widely appreciated. Al
though the thalassemia svndromes are the
most common hemoglobinopathies in India
[1 2] and hundreds of patients with thalas-
semia major have been recognized [3] most
were reported before the genetic complexity
underlying this condrtion was apparent. Re-
cently 3 ndividuals from two southern In
dian families with the clinical manifestations
of thalasserme intermedia were referred to
one of us (V B) Subsequent studics
showed that genes for 84 4 and 4 p2°
thalassemia were ssgregating in  theso
families.

Materlals and Methods

19 members of two families were studied, both
had members who had been referred to Holds-

worth Memaorial Hospital, Mysore, Karnatals for
Matlon, After obtainkng d copsent,

medical histories #nd pedigrees, a physical examt-
nation way performed and blood samples were
collected by venlpuncture In EDTA Vacutainer
tubes,

Srwdles i India

Hematologic Methodr, Within 12h ths PCV
value was determined by microhematoarit with an
Internationa] Equipment Company centrifogs, the

tometer apd mannal
mldcuﬂn:uN&nnHHmi:rmcope[ﬂ Coversllp
blood smeary were prepared and fixed in meths-
pol for subsequent Wright's staln [4] and an scid
clotion stain for the distribotion of Hb F was
done [5). Plaxma was then frozem, erythrocytes re-
frigerated at 4 °C and both transported to the US
by alr within 21 days.

Studles in the United States
Plastna was carrfed to Cleveland, Ohio whers
plasma folsts {61, B 4 [7L aad troa levels (8] were
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meamored i all apechmeers; ko some fnstances ples-
ma forkhn way defermined ming kit method
{Ramco Leboratories, Ime)

After
with [ «CHeocine for 2h at 37°C, ol were
troed with dhtied water frozen and tracwported
by sir to Augwata, Ga. Whole ccll globin was seed
o the frnal analtyshs

Results and Interpretations

Pedigrees of the families arc shown in
figure 1 and clinkal and hematological dat
m table I

Family CA

This Hindn family was from the Coorg
district of Kumataka. The proposita (CA
111 1) was referred for evatuation of fnter
imittent juundice Both she and her younger
beother (CA 11T 2) had been otherwise well

Staled  perip
Mzt from both thoned maderate 10 severr
mltrocywdsmdhypochroﬂﬂl'hhnnho—

b, polyc fa, and ag
ocuﬂon.llurgctccﬂmmqudhh
+iblings all bad clevated Hb A, vatoes with
normal kevels of Hb F while the mother and
ber eibllogy had normal Hb A, leceh bat
with Hb F levels of 5-11 /o. This Hb F was

as

(1) Narmat
T » Thesmena
] ¢ o

] s-Thesnena
[ Mot swcwd

Fig. L. Pedigrees of famibes CA (10p) and PA
{botiom).

125 in the mother 3.23 In the daughter and
294 i the son. About 5%/ of Hb A was
present in both son and daughter These
data and the hematological observations tn-
dicate that the father end his slbhings are

for = pth geoe
while the motber and her siblings are hetero-
rygous for m 4 p°-thalassemnia gene. Thaos,
the son and daughicr have the *-8 £° thal-
amerix condition.

Family PA

This Hindu femily was from the Mandyn
dntrict of Kanataka. The propositm (PA
1 3), 5 years of age, was referred becanse
of ancmia and bepatosplenomepaly Pallor
had first been noticed when he was aboat 6
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Abstract. Two families from southern India with members having the clinlcal ma-
festations of thalassemia mtermedia are presented. Hematologic and globm chain synthesis
data indrcated that in one family the affected brother and sister had the g*-3 °-thalassemit
condition while In the other family the propositus was homozygous for a 5 thalassems

determinant.
The diversity of the forms of g-thalasse

worth M:n:orhl Hospital, Mysore, Knmmh o
After ed conmrt,

mia in India is not widely appr d Al

though the thalassemis syndromes are the
most common hemoglobinopathies 1 Indin
[1 2] and houndreds of patients with thalas-
temia major have been recogruzed (3] most
were reported before the genetic complexity
underlying this condition was apparent. Re-
cently 3 individoals from two southern In-
dian families with the clinical manifestations
of thalassemia mtermedia were referred to
ane of us (V B) Suobsequent studies
lhowedthltgcnulorﬁ” ﬁ ad 8 f°

th were in these

families.

gregating

Materials and Methods

19 members of two familics wers studied both
had membert who had been referred to Halds-

mcdln!h!ﬁm'lcslndpcd.nmﬂ,-phyﬂulcnﬂﬂ'
pation was performed and blood samples wert
collected by venipuncture fno EDTA Vacutaoer
tubes,

Sewdies in Indla
Hematologie Methods. Within 12h the PCY

blood smears were prepared and fixed In pretha
nol for subsequent Wright's stain [4] and an ack
efotion stain for the distribution of Hb F wat
donc {5] Plasma was then frozen, erythrocytes re
frigerated at 4 °C snd both transported to the US
by air within 21 dayx,

Studies tn she United Stares

Plasma was carried to Cleveland, Otibo where
platma folate (6L B [7L and koo Jevels [8) were
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lites, slight to mod b
:pknomegﬂy mild snemia and  absent

transfunon  requirements. The climieal ex
pression of the g9 p°-thalessemia condi-
tion in CA 11T 1 and 2 a3 thalassemia inter
medis i  sccord with the typecal findings
chewbere the resuhy of the hematologic
wudles, quaatitation of hemoglobin frec
tions and globin synthess studies in family
CA are all in the ranges reported for other
etimic groaps (10-13]

In contrest, the mild climeal course In
PA 111 3 b unexpected because homozy
pows 2o-thalsssemia s osually & severe dbs-
order requiring frequent blood transfosions
from childbood [14]

In India, two Individoals bomorygous
for p°-thalassernin have been reported by
Sulumaran et al. [15) ooe wis also hetero-
nygous for Hb Q but both had severe thal-
mysemia major manifestations. Homozygous
£ -thalassernia  imtermedia has been de-
scribed previomly bot it now sppears that a
gene for the beterocellular form of the he-
reditary rabxt, of fetal
[16) mght explain the findings both in the
Dutch family reporicd by Schokker e ol.
[17] #nd the US famuly described in the ab-
stract by McElroy ef &l. [18] In family PA,
however thers was no clevation of the Hb
F level above that vswally seen in g°-thales-
semia beteroTypotes 1o suggest this posaibill-
ty The proposites (PA IM1 3) thus resem-
bley the three Algerfan patients with bomo-
zZygous g -halzsemla imtermedia recently
deseribed by Chidalll et al (19]

The investipatioms described bere per
mitted dentification of g end
8 4 Ahalanerma genes segregating in these
southern Indian famllkes. Each of these
types of thalememia ks now known to be in
turn heterogencom at the molecular level,

£z

50 with more detailed analyss further differ
ences between the thalawemias in Indix snd
those found clsewhere arp likely to become
cvident. In this regard, the unusually mild
coune of bomorygous A°-thelessemia in
Family PA b partxcularly poteworthy Thal-
assemh b3 much more common i northern
Indian populations and hundreds of cases of
thalassernla major have been recognized in
the major hospitals of New Delbl, Bombay

syndromes o India would undoubtedly
make & grest contribution to the under
standing of both the climeal cxpression and
the gencral molecular basls of these disor
dems.
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Telie L. H logic and globln
Subject Age Hb PCVY
and sex g/d! m o1 f
Family CA
12 69F 142 044 6.1 72
1 63F 1n7 a42 53 il
mz S6F 126 044 65 68
I3 4IM 142 046 67 4]
HE) 45M 138 045 6.6 62
ns 40F 143 0.41 55 73
-6 MF 132 0.43 53 81
u7z M 144 048 58 81
urp 13F 109 035 54 65
ura 12M s 0.4 43 71
Family PA
12 76F 136 0.40 47 L(3
I4 60F 10.5 Q37 6.1 61
m1 42M 137 047 65 7
n2 IF 137 045 64 Kl
mns3 2M 159 a47 49 94
114 19M 128 045 Te 61
mi LM 123 039 6.1 64
prigvs M 127 040 59 a8
mr M 9.8 028 a7 76

Brittenham/Lozoft/Harris/Bapat/Graveh =

hests data In familics with S-thalassemda

RBC MCYV MCH MCHC Reticv- HbA  HbA HH

rs gd locytes % % 4
%

2 32 ~ x5 25 ar
2 .8 - 954 40 0O
19 2 - 954 40 0F
21 31 - 47 46 07
2t 3 [.¥] 950 44 O
26 as 14 31 24 9
25 3 -~ 914 30 3
25 30 - 917 28 it
20 3t 52 52 13 o
25 s 56 54 23 W
» 3 - %635 32 3]
17 28 - 939 54 3
R » 1.0 932 52 16
3l 0 12 919 50 11
32 u - g7 26 o
18 29 - 911 83 o6
20 32 -~ g0 51 <P
2 32 - 08 65 21
26 35 25 0 23 9

HbA; determined by microcolumn chromatography and HBF by alkall denaturation. .
1 Plhsmatron B pand folate vatues were within the mormal range the plasma ferritin valoes were 22 390

months old but he had never received a
blood transfusion. On examfnstion mild ce
phalofacial deformity shght growth impair
ment, and moderate hepatosplenomegaly
were present. The stained peripheral blood
film showed marked hypochromme microcy
tosls with anhopoikilocytosts, target cells
and some basophilic stippling. Electropho-

or slightly raised. Globm synthems studiet
were succestful only m the mother (PA
1I 2} the o/non- ratho wes 1.59 Consides
ing all of these data, the propositus (PA m
3) Is thus homozygous for a £ thalassemia
determmant.

Discaxst

retic and chromatographic ion of
the hemoglobin indicated the presence of
Hb A, and Hb F only elevated Hb A, Jev
els were detected in the siblmgs, father
mother a maternal uncle and the matemnal
grundmother white Hb F levels were normal

The affected individuals (CA I 1 and
2,PAIII3)mbothmmahxvc-dmlu
semic syndrome of intermediate severity
yath mild clincal manifestations and bony
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Noun-Hodgkin Lymphoma Associated with Double Monoclonal
Immunoglobulin
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Abstract. We describe an unnsual case displaying the features of double monocional
gammapathy (IgM-kappa plus I§G-lambda) associxted with noa-Hodgkin lymphoms (NHL)
In the last years moooclonal gammapathics have been sometimes found to be associuted
with NHLs it is a very pecnliar occurrence the association between a different class double
monoclonal gammapathy and NHL, as the case reported in this paper

In this paper we describe the TCOMMON  phragm.

e Ight Lappa). :'::otmn{hﬂhns«-n
e t Manclal revesled:
160 4,500 mg100 1, Tght 1,500 mg/100 mi, TgA
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Fiz.1 Immupoelectrophorexts of the fractlon
No 3 (indicated by the asterbsl) belonging to the
first peak cluted from serom gel chromatography
on a Sephadex G 200 column, N = Normal serum
as control.

arcs thowing the same migration features, and a
£ <hain irregular precipitation line. Urine mnalysis
revealed an abnormal Jambda L-chain precipita-
tion arc quite identical to that found in the serum.
Serum gel chromatography showed that the frst
peak contained an IgM Xappa M component. The
sccond peak contained the IgG-lambda monoclon
al component ms well as normal proteins (g 1)
The clinical &ourse and second bropsy mllowed
to exclude the octrrrence of a sccondary myelo-
ma. Due to the sudden death of the patent we
were unable to continue our Investigatiom.

Discussion

In recent years, immunological studies
on patients suffenng from Iymphoprolifer
ative discases emphssized the possible asso-

Bartoloni/Flaminl/Gentilonl/Barone/Gambanl/Terranova

ciation between monoclonal gammapathies
and chronic lymphatic leukemua (CLL) or
NHL. The most extensive report has been
made by Alexarman [1] who found 45 sin-
gle-class M components (prevalently Igh)
in 1150 patients including NHL, CLL and
Hodgkin lymphomas =& double M compo-
neat was never observed. Other investiga-
tors, on the other hand did not find any
monoclonal protein when examining 132
fymphoprofiferative malignancies (7]

Lymphoproliferative dsorders of the
lungs have been described to be assocuated
with serum M components Poirier et al.
[S] Montes et al [4] and Lavandier et al
[2] reported three dufferent cases presenting
o monoclonal IgG whereas I ard et al. [8]
studied a case of an IgM kappa M compo-
nent associated with pulmonary ‘Tymphosar
coma

Recently Lemenager et al [3] reported
a case of primary NHL of the lung which
presented a double serum M component be
longmg to the same (IgM) class.

We report here on an unusual case which
displays the features of different-class dou-
ble monoclonal gammapathy assocated
with NHL.
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HLA Astipers to PNH

HLA BW21 The phenotypical frequency of
these antigens, compared with the coatrol
group was not egnificantly different (table
I). The results obtained might be influenced
by the small number of patients stodied

53

compared 1o the number of inhabitants of
our country (epproximutely 10 millfons)
Although no statistically significant fn
cressc for any of the 26 HLA antigens was
foand, fncrease in the phenotypical frequen-

Tuble L Frequenckes of 26 wecificttics among 109 porma! Caban controks s 10 paraxysmal noctrma

Antrgen HLA

HLA-AWI}

Lacws B
HLA-BS
HLA B7

HLA-BIZ
HLA-B1)
HLA-B14
HLA-BIS

HLA-BW13
ALA-BW16
HLA-BWIT
HLA-BW21
HLA-BW13

HLA BR 40

Sagmicaxt p < 000

Nioxmal population

109 coutroly

positive
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Raw

phenotypic
freqoencr

Q12
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ol4
ol
an
oot
oIs
o004

OO ~NNWNO -

HmON=WOO == ="0=0un~

X® with Yates
cxmecton

oo NS
41 NS
0000 NS
04 NS
0000 NS
0000 NS
0000 N3
00I5 NS
0015 N3
0000 NS

ATE NS
000 NS
00O NS
0000 NS
0082 N3
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HILA Antigens in Paroxysmal Nocturnal Hemoglobinura

C R Ustarly S Arce P Herndndez, M Almaguer § Pérexand] M Ballester
Instituto de Hematologfa ¢ Inmunologfa Cindad de La Habans, Havama

Key Words. HLA antigens PNH

Abstract. 10 patients with paroxysmal nocturnal hemoglobinurla were studied takmg
109 normal subjects of the Cuban population as control group. 26 HLA antigens cor
responding to loci A and B were studied in both groups. Phenotypreal frequency of both
groups were compared No statistically significant increase was found for any of the
studied antigens, though there was & nonsignificant increase for aatigens HLA B7 and
BW 21 These results might be Influenced by the small number of patients studied due

to the rareness of the disease

Although the most important use of the
major system of histocompatibility HLA in
current medical practice is for organ and tis
sue transplantation there are now reports of
HLA being associated with malignant and
nonmalignant disease {1-4]

The purpose of this communication s to
report the HLA typing of 10 pabents with
paroxysmal  noctumel  hemoglobinuria
(PNH) As far as we know the HLA antigen
frequency has not been previously studied
mm PNH This has encouraged us to present
our resalss.

Patlents and Methods

lop-ﬂenuwh.hPNH,dhmmcdnl.beLnﬂ.{
tute of Hematology and Immunology were stud-

led. The control gronp was made up of 109 nor
mal subjects living {n the City of Havana, stodicd
at the International H ty Workshop
beld in Cuba in May 1975 For this work, 117 ao-
tiera were uied, which determuned the exstence
of 26 antigens, 10 corresponding to locms A and
16 to B Anhgens HLA Al A2, A3, A9 AIG
All, A28, AZ9 AW 30 and AW33 were typed
from the first group and from the second antigens
HLA B5 B7 B8, B12, BI1}, Bl4, B18, BZ7
BW1s, BWI6 BW17 BW2l Bwz22, BW3S,
BW37 BW40 Ths standardized technique of NIH
was used for stody of the control group and po-
tients. For statstical analysis the y with Yates
correction was used.

Results and Discossion

It was found in our stody that 504/ of
the patients were HLA B7 and 30% were
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Sézary Syndrome Immunocytological and Cytochemical

Varlabllity of Sézary Cells

A Konrods U Laeaser W Hummerich, B Mddder J Zach G R F Krueger

and H E. Schaefer
Mediziemache Kk Kbin-Merhein,

rinische PoNkhilk,

Abtelivag fir

Labor und

Tostitet, Unbvensidit KBin, hiin

Key Words. Acid pbosphatase tartrate-resistant B cells Null cells Sézary cells

Sézary syndrome T cells

Abmd.Tbcdnrl:terhﬂch:gerxﬂ!lndnbloodol patient with Sézary syndrome

underwent

fogical and cy

changes during polychemotherapy which

ummmdmmeem.ﬂdpmmm
strable in a few cclls only after chemotherapy Initlally oaly 2¢/ T cells and 264 B cells
conld be demonstrated in the blood by immunocytological methods after cytostatic therapy

359 T cells but no B cells were detected.

Caw Report
w n-ponm:m-o( patrest whi bistologh

My coo-

uhrestroctoral stodles demonstrated typkeal Sézary
crlls m the blood (fig 1) Bone marow bopry

ally

fuudunnqm-bw-uyphlccﬂum-
Serwent 1 and 1
changts durmg polychemotborapy The €3-year

old man fwwt noted on hiy
besd, shoutder humdy and feet o 1975 thiy waa

throobocyiopena
100, platciets 223,000 mm). Histolopcsl aad

S50 ¢ Sigh, ¥ SigD, and wo SIgE.
Polychemotherapy was mhorted m March 1977

imcinding dally dows of 2 g vimcrisine, 600wy

crclophomhamide ad 100mg  (oocortolons
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cy of antigens HILA B7 and BW21 s 3 Svefgnard, A. Platz, P., Rodor L. P, Stob.

suggestive for this unusual discase. Niclen, 1, and Thomsen, M- HLA and &

It 15 mecessary to study new series of cuse asochtions A survey Trazsplast. Rev
PNH in order to make su 2. 343 (1975)

cascs with T 4 Terasakl P and Mickey M. R FLA kaplo-

whether these antigens or other ones are types of 32 dheases. Transplant Rev 27
found with a higher frequency 1n a statist- 105-119 (1975).

cally sipmficant form.
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Séoary Syndrome

low to exclode that some of the Initlally
fornd ‘non-B/mon-T" cells actually repre-
sented pre-B cells.

1 after thhs § pbe
pomenon was observed, no additional, more
sophisticated, investigaions were possible
since the patient died soon after Ovr case
shows, however that more immunologxcal
and cytochemical follow-up studies should
be done in Sézary syndrome before asom-
ing, that thero exist different types of Sézary
syndrome such e T cell or even B cell Sé
ary syndrome. We tend to bebeve that thls
is oaly onc doease with different degrees of
differentiation.
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(modif 1) complemented with antibiotics and to-
berculostatic. Tbe further coorse was characterized
by complete regression of skin leslons and recur
rent partially haemorrhagic erythems, vanable
leucocyte county between 5,000 and $6,0000mm?
and up to 91/ atyprcal lymphocytes Treatment
consisted of repemted course of chemotherapy
with tramient responses. The patient died 4
months after the dugnois had been established
with sigm of pneumonia, cytomegalovivus | fec
tion, severs hyponatrsemia and cardiac falure.
R ed hemical | { in May 1977
revealed a few atyp cal tartrate-reustant acid-
phosp ph Beudes, a few
Sézary cells had becomo PAS pontive. Immuno-
cytologrcally 35/ E rosettes were identif ed, all
of which were atypical large lympboblasts. B cells
by rosctting tests and tmmunofluorescence were
below 0.2¢/ and Slg-neganve.

PRY

positivi
P

Discussion

1 generally

The Sezary syndrome
3 4] ol

thought to be & T cell malignancy

TV

Fig.1, Two Sizary biood
cells revealing thelr typical cere-
brform noclel In one meckw
(right bottom), a nocieolus bs o7
rounded by an opagoe fim ol
nuclcolus-associated  chromate
X 10,500

though there are a few reports on ‘null-cell
characterstics of malignant cells In thrs dis-
case [2, 7] as well as on T and B cell (elv
mencal ) charactenistics [5] Our case shows
an apparent change in immunological char
actenstics from non Bnon T cell to T cell
malignancy in terms of E rosctte formaton
with a slight ncrease 1n PAS stalnabiliyy
and occurrence of tartrate-resstant acd
phosphataso w the atypreal cells This may
jndicate a certam degree of maturaton of
these atypical lymphoid cells during chemo-
therapy or a selective process in favour of
more differentiated T cells. Since immature,
fetal type T cells may alsa contan SIgM
[being E rosette-negative 6] 1t canmot be
excluded that some of the IgM carrying cells
counted before chemotherapy were actually
fetal-type T cclls. This suggestion is based
on the observation that atypical T cells later
on mcreased dunng the course of the dn

ease The data as such, kowever do not al
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A E.Mourant A C Kopet and

K. Domantewska-Sobczak

Blood Groups and Diseases

A Stody of Amociatiom of Diseases with Blood
Groups and other Polymorphismy

Oxford Monographs on Medical Genstics
Oxford University Press Oxford 1978

328p £25.00

ISBN 0-19-264170-0

This book is a contmuation of the second edi-
ton of “The Distribation of the Human Blood
Groups publithed by the same aothors, The book
has been divided into two sectiom. On the finst 50
rages A. E Mourant describes In brief chapters
the amociation between particular blood groups
(thls term Includes nat only clasical blood groups
but all other genctic polymorphism) and disessey-
neoplastic discases, cancer of the lung, fnfective
diseases, disorders related 1o pregoancy peptic
ulcern dlabetes mellitns, theumatke fever throm-
bosds, the phenylthiocarbamide tasting system, the
2lpha, protease inhibitor system and the histocom-
patibllity system. The main part (more than 200
pages) contains the tables of amociation between
polymorphisms and dbeasc Including a report
from the HLLA and Duocass Registry of Copen-
hagen, 1976. It iy pot ponible to discuss in detail
this vast body of data. The book provides valuable
Informations for sll those who arc Interested In
the cxciting field of blood groups and discases
Dr Mounant aod this team bave to be congratu
Iated S. Scidl, Franlfart am Mua

Wirslow S Caxghey

Blockemies] and chinteal aspects of kemoglobia
abnormalites

Acad. Press New York-San Francisco-London
1978, XX + 725p $33.50

1SBN 0-12-164350-6

The book contains the proceedings of a sym-
posium held October 2-7 1977 ar the Colorado
State Unrversity Altogether 52 papens have bem
P d and d by an fonal group
of experts For the reader tho comprehensive

volume provides an excellent review of the know.
ledge on blochemiury blophusicy, pathophysiology
and clinical implications of the mast importan
hemoglobin dosorders. It Is & most valinble soaree
of information for laboratory investigators amg
clinkaans H. R. Martl, Aanag

T M Spaet

Progress in Hemostasts sod Thrombosls, Vol 4
Grune & Stratton, New York 1978

XV -+ 410 pp., US$ 3450

ISBN 0-8069-1096-5

This foarth volume of reviews concernmng the

of b and h

contains a number of timely contributioes oo the
Interuction between the vessel wall, blood platelets,
blood comguistion and the fibrinolytic system. The
first chapter deals with mechankms
acroes the endothelnl surface of arteries (Chlent
It Is followed by chapters on platelet contractile
protelns (Adelstein a d Pollard), properthes of the
plateiet membrane (Shatrf! and Cooper}, prosix-
glanding (Gerrard and White), initlatlon of the
coagulation and fibrinolytic system (Kaplen) and
»n eabamytive review on prothrombin (Skaplro aad
Cord). Further contributions on mexsurement of
fibrinogen  derivatives (Wilner), Interactions of
platelets with fnjored vessel walls (Friedman o’
Burns) rheooptical studles of platelets (Frojmoric)
and a critical assesument of the platelet survival
time (Harie ) provide a basis for Indirect assess-
ment of vascular discase. A flna) chopier on poo-
surghcal management of acute noavariceal Upper
gastrofntestinal bieeding (Gifbert et al) f3 some-
what ontside of the generul top ¢ of this volume
but of comiderable chinical interest The general
P thon Is ding, in many figure
on the ultrastructure of the vewe! wall and

platelets. Quotstions arc numerous and inclode
references up to 1978 Unfortunately references

are not in alphabetical order s mnor draw back
{f ooc coosiders that many chapters have more
than 200 qootatiom. Thbe plates on page 2 do not
correspond 10 the description in the text and
should be inverted.
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A E Mourant A C Koped and

K. Domaniewska-Sobczak

Blood Groups and Diseases

A Btody of Asochatlons of Diseases with Blood
Groops axd other Polymorphisms

Oxford Monographs on Medical Genetics
Oxford Univenaity Press Oxford 1978

328p £25.00

ISBN 0-19-264170-0

Thrs book s a continuation of the second edi-
uon of The Dmtribution of the Homan Blood
Groups published by the same anthors. The book
has been divided into two sections On the first 50
pages A. E. Mourzat describes in brief chapters
the association between particular blood groups
(this term inclodes not only classical blood groups
but all other genctic polymorphisms) and dreases:
ncoplastic disemses, cancer of the lung, infective
discases, dbsorders related to pregnancy peptic
ulcern, diabetes mellites, rheumatic fever throm-
botls, the phenyhthlocarbamide tasting system, the
alpha protease inhibitor system and the hitocom-
patibility system. The main part (more than 200
pages) contains the tables of amociation between
polymorphsms and disease Including a report
from the HLA apd Doeass Registry of Copen
hagen, 1976. It i not ponible to duscrss n dewail
this vast body of data. The book provides valoable
informations for all those who arc intevested in
the excitng field of blood groups and discuses.
Dr Mourant and this team have to be congratu-
lated S. Seidl, Frankfurt am Mzin

Wimslow § Cawghey

Blochemical and cilnlcal aspects of hemogiobin
aboormealitles

Acad. Press New York-San Francsco-London
1978, XX + 725p $33350

1SBN 0-12-163150-6

The book contmns the proceedings of a sym-
poslum held October 2-7 1977 at the Colorado
State Universdty Altogether 52 papers have been
ptucnwdlndd}xuvcdbymfmlbmlpw
of experts. For the reader the comprehenuve

volume provides an excellent remew of the know
ledge on blochemistry biopt ook v
and clmical impheations of the most lmpartas
hemoglobm disorders. It §s & most valoable sonne
of Infc ion for lab N
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This fourth volume of reviens cooceromg the
hophywol of b s and

contafos a number of timely contributions oa the
interaction between the vessel wall, blood platelets,
blood caagulaton and the fibrmolytie system. The
first chapter deals with transport mechantsam
acrom the endothelnl surface of artenes (Chieml
Tt Is followed by chapters on platelet contractile
proteins (Adelstein and Pollard) properties of the
platelet membrane (Shatidl and Cooper) prosir
glandins (Gerrard and P hlte) [nitianon of the
cougulation and fibrinolytic system (Kaplew} aod
an ive review on p in (Shaplro and
Cord) Further contributions oa measurement of
fibrnogen  derivatnes (Wilver) nteractiom of
platelets with injured vessel walls (Friedmax oxd
Burns) theooptical studies of piatefets [Frofmoric)
and a critical aysenment of the platelet sorvival
timo (Harker) provide 2 bash for Indirect amess-
ment of vascular disease. A flnal chapter o mu-
surgical macagement of acute poavaricesl opper
gastrointestinal bleeding (Gifbert er al ) 13 some-
what outiide of the general topicy of this volume
tut of comuderable clinical interest The general
prexentation by outstanding, ocluding puny figures
oo the ultrustructare of the vewsel wall and
platelets. Quotatiom are numerous and inclode
references up to 1978 Unfortunately references
are oot in alphabetical order 8 munor draw-back
) on copslders that many chapters have more
than 200 quotations. The plates o page 2 do oot

ta the description in the tewt and
should be in erted.
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Kay Words, Cardisc desth  Leukeris Leukemic L

Ahﬁrxtmmmmmdcmuﬂwfmdunlm(oﬁmplmdbodcrhl

or new binstions have changed the cacses of detth In leakemia
mdlympMLAmopdcsmtmdkdo!leuwhh-mlclcukmﬂl,ZﬂLhdum}c
granulocytic keukerua and 24 with lymphoma. 10 of the 18 patients with lenkemis and
10724 hymphoma patients died although they had no, or oaly sight, tumor infiitration
the bonc marrow and parenchymatocs organs oaly 1/18 Jenkemim had extemilve inflltra-
tion, There was o between the extent of marrow and
organ infiltration. Cardiac fallore (5/18 paticnts) was almost a3 common as the mah came
of desth & (7/18) in leuk The dmg figures in b were
5/14md924rupccﬁvﬂyTbcptnmtfbdmpcouﬁﬁvﬂhnﬂkronavheremm
septicemia and tumor Infiltrabon were foand at autopsy and less cardiac fallare was ob-
served. 15 of 16 cascr with septicemin at autopsy had termmal fever Bacteriological end
histologial sigm of sepcemia at awtopsy agreed sathifectonly There was a
absence of agreement between terminal ocytopenia and septicemia 13 of 16 patients
with septicemnia had over 0 1 X 10° and 10 over 0.5 X 10° granulocytew/Hiter blood.

Tradilonally the main causes of death  cases the cause of death b obscure. The pre

in leukemia are considered to be bacterial,

s frequently found at sutopsy [4]. However
i some cases there b neither extenshve len-
Lemia not septicemia, nor bleeding. In these

sent report has tho purposes, to study the
camse of death in these obscure casey, and to
study the effect on fungal septicemin of the
introdoction of S{loorocytostne. For com-
perison a group of lymphoma patients is
also investipated.



m graft reciplent humoral or cellolar Immunity
cither donor-specific or nonq)edﬁcnlly flmctlomL
such as t of T cell

to mitogen stimulation, etc. Other ltu.dicl are
directed at monhcrln; fmmunosuppresuve therapy

Book Reviewt

third section is conterned with the monitoring of
posttrarsplant immune responses, and abo io-
clodes several papers on the mesurement of
{mmuonosuppression,

The book containy a connderable amount of
Information for the immuonologhsts In-

0 a3 10 optimi lon for Individ
patientt. The book is dvided into three sections,
The first part contains excellent review papers

volved in kdoey or bone marrow transplantation
Humcr it must be realized that many new hm-
Ic tests ped in the bope of predictmg

dealing with the of alloresponst

incloding contributions on the genctics of the
major histocompatibility complex In man, the
measnrement of alloresponsivenens, the mecha
msms of immunoregnlation and the immone re
sponsc 10 transplantation antigems. The second
is devoted to the numerous methods for the
measurement of pretrunsplant cell-mediated and
homoral sensitization, with a few papers des-

the occurrence of vanom types of clinical graft
rejection or asmessing the degres of mmunossp-
pression achieved, are still nnreliable, and have led
to dictory Tk The mahifaceted
nature of Immune respomses can obviomly not be
monutored by one or two simple tests, Much re
mafns to be done before immunofogic monitoring
becomes a safe guide for the management of the
tr d patient. M. Jeamott

cribing tests of The



Causes of Death ba Lewkernds sad Lymphoma with Modern Treatment (]

Bacteriology

Specimens  for  bacteriologhcal  cultores
were taken from beart, blood, tung, her
and spicen. Fungal cultures were not per
formed.

Cardisc Death

Heart and circolatory failure was diag-
nosed when indicated by the clinfcal picture
and substantisted at antopsy by general
congestion, cdema anxd dilatation
of the left ventricle, with absence of other
major causes of denth.

Resukts

Leukemnio

1 patient had no keukemic foflltration at
autopsy and a normal bone marrow at mi
croscopy 10 of the 18 patients bad oo or
only slight leukemic infitmton in both
marrow and other organs. This was coosid-

Tubde IL Bacwerisl sepcemia at aotopey bn 12/16
cases with jcukerrde 1ad hympborme
Orpaaisn Nomber

Gram-pomiive backerm

i
é%

%

ered inmuifickent to be the made came of
death. In 6 patients the lenkeme nfilation
wis moderate and judged to be a contribu
tory camse of death. In only 1 case wa the
leukemic infiltration extensive and fodged to
be the main cause of death.
Septicemis way the main canse of desth
in 7 of the 18 patients, The kdentified bac
terda arc shown in table I1. 2 patients with
Escherichla coll septicemia had intestinal
lenkemic lnfitratioe. In 1 of these an intes-
tmal erosion was scen in the inflltrated ares.
2 patients had both scpticemis and
bicedings 1 from the urinary tract and the
other from the stomach Fungal septicemta
wm found in only 2 of the 18 patients, both

Desesa ad Pomier twwrt

e ond LBy

Fig 1. Agroement betwees hisologial mad
#igm of septicemmdn In bewkentia and

bacteriological
hmpbome (= 16). *2 cases with decp wycoshs
oacheded.

° -

Heegorees

Flg 2. Retatiowthp between bewdermic infiitra-
Uon, bematopokens and danage in triple
boss rearrow of 18 besdoroier A = Patient with
Qodstk TaTow hmape @ = prieest wshoat
nible murrow dermge,



Table L Description of patients

Lantz/Adolfsson/Lageri8t/Retzenstet

Diagnosis Number of Sex Mean age  Mean approximate duration
patients years of disease, years
M F
Lewkemia
Acute nonlymphocytic 14
Acute lymphocytic - 12 6 58 n 1 t
Ch e ; range | month to 4 yaan)
Lymphoma
Hodgkln 7
Non-Hodgkln 14 12 12 59 5 (range 3 montha to {7 yeans)

Chronlc lymphocytke keukemia 3

! Chroaic lymphocytic keukemia is included in the lymphoma group In this study

*  Prekeukemic state excluded In 2 pathents,
* In ! casc acute [ymphocytic leukem(a developed.

Material

All patients ere described in table I The study
inclodes patienty autopsied between September
1975 and February 1977 at the Karolimka Hospl
tal.

14 comsecutive patkents with acute, ponlym-
phocytie leukemls, 2 with acute lymphocytic and
2 with chronlc granulocytic leukemin were stud-
fed 1 of the latter had a blastic trensformatlon.
21 consecutive patlents with lymphoma and 3 pa
tients with chronlc Iymphocytic leukemia were In
vestignted. 7 of them hed Hodglins lymphoma
ard 14 non Hodgkins lymphoma. 2 patlents with
lymphoma did not recefre cytostatics.

Methods

A“'W wa performed -ccord.!ng to « apeelal

t for py were taken

from diffcrent orgams Including bene marrow

spleen, lymph podes, liver kidney cndocrine and

neuroendocrine organs, beart, rectus femorls mus-
cle, h:tnﬂml m and brun,

The 1 1 were prep:
histology according to roudnc procedarer Sectiom
were stained with bematotylincosin and Giemsa.
The sections were finally studied by two pathologhsts.

for

Definitions

The histological definitions of {fungal and
bactenal septicemia in our earlier study
were used [4] A carcful scarch was made
for the presence of bacteria or mycelia m all
tissues Single or few bactena or mycelia
were disregarded, but foci or larger clumps
in organs other than lungs or Intestine were
considered a3 histologrcal evidence of septr-
cemia

The degree of leukemic cell infiltration
was graded from 0 (none) to +++ The
Ieukemic Infiltration was studled in all or
gans (gencral infiltration) and in the bone
marrow (marrow infiltration) from 3 differ
ent locations sternum, vertebra and femur
Aplasia was diagnosed if all three Jocations
had fatty marrows, and no or very slight he
matopoietic activity The degree of hypo-
and hyperplasia was recorded as well as ev
idence of cytostatic Induced marrow dam-
age. Cytostatle marrow damage was Indicat
ed by hemorrhages and edema in the mar
row



Camecs of Death fn Laniemia and Lymphoma with Modern Treatment

Tabls [V Cytostatic doses and boos merrow dumege in 18 petients with ecoie and chrone grannlocytic
Jewiemia.

Patient Leokermc Other findings Approzimate toal cytoratic down, mg
I triphe
booe marrow
ey
Compicte hot
1 0 necTosl, gy of Rebidamycin 930, cytosine ambisosids 3,900,
cytostatic demage 8400, 2 300,
parinethol 400,
2 + stight Abroshs, siges of  rubldomycia 170, cytosine srubinosds 1,300,
cyrostatic damegs vaacristine 7.3
3 ++ sigos of cytostatic rubkdomycin 150, cytosine arabincslde 2,230
Lo ++ g of cysostatic rubidomycin I70, cysosine arabincside 1,900,
damage wincrisone 2
s + sevecs cytostatic rebidormycin 1 150, cysosine arabinodde 1,500,
darnege fhooguankse 960
6 o partly aplastic, signs of robsdomrycin 770, cytosine srubsooside 1,900
cytostatio dumago
Lacompirty kst (mean ralors)
AR oteer 0o valble demage rubldorycts 666 (= 7), cytosine arabimoside
2900 ( = 11), thioguanine 2,993 ( = 9),
=1 4300( ~ 6
Concoamsaat mryocardwm] necrosis (7]

Table V Fever prior (0 denth m patiests with ar
wrichoot septicarsie t  Ctorey

Fever °C
<3 n

Septcenie 1 13
=18

No septrcemea 1 [F3
( -1

Inclodng 4cases i Jocal efectons

Septicernia. was the cause of death in 9
patients, 3 of whom atso bad severs hemor
rhages. The identified microorganisms are
shown In table 11 ALl scpticemtas were bac
terial. Only a Jocal candida infestation kn
the esophagus was found in 1 pathent.

5 paticnts dwed from cardisc faflure. 2
patients died from extensive tumor infitra-
tion without accessory causes. Otber camses
of death were: respimatory insnificiency (3
cmcs), pulmonary abscems (1 casc), -
creased intracrandal pressare (1 case), ulcer

sioositls, roms), 4 caves with cerebyal (1) freer (core-
bral hemorrhege) emd 4 h onknow  cxose of fever

ative peritonitls (1 case), and meninpitts (1
casc). In 1 case the canse of death could not
be determined.



Table ITL Causes of death in acute leukerrda

Lantz/Adoltron/Lageridf/Retrenstein

Stody Number of patients  Septicemiat Cardhac No or slight

with acute leukemia  bacterdal %? faflure, % general keukemic
and fungal, % infitration, %

Hersk et al (5] 366 7 823 4

Chi et af H] n 70 30 13 21

Present study p<00t

(1975-1977) 16 as 13 k1| 62

1 Bleedings Included.

Combined fungal and bacterial septicemia Included.

with acute leukemia. Bactenological and
histologrcal signs of septicemua agreed satis-
factorily (fig. 1)

Cardiac failure was the main cause of
death in 5 patients with acute leukemua who
had only shight general leukemic infiltration
In addition cardiac failure was considereq
contributory in 1 patlent with pneumomnia,
Hemorrhages occurred as the mam cause of
death m 4 patlents 3 were cerebral and 1
intestinal, Of the 3 patients with fatal cere

et

Fig. 3, Corrclation between lenlemic mfiltra
tion of trple bone marrows and that of other or
pm[ul&puﬁmu'ﬁhlculcmh.l\hlhcmann{
@ vals and B that of A walues A<B

» <009

bral bleedmgs, 2 had leukemic infilration in
the brain

The findings 1n the marrow samples are
shown in table IV and figures 2 and 3 As
expected there was an inverse relationship
between the presence of normal hemato-
poiesis and extensive leukemic nfiltration
(fig. 2) The bone marrow mfiltraton was
sipmificantly (p <<005) correlated to the
general leukemic infiltration of other organs
(fig. 3) Bone marrow damage consdered to
be caused by cytotoxic drugs was found in 6
patients (table IV) 3 of these patents had
basophllic necroses in the myocardium de-
scribed elsewhere [7] The mean cumnlative
rubidomycmn dose was 523 mg in the pa-
tlents with bone marrow damage, while 7
patients without uigns of marrow damage
had received 666 mg (table IV}

Lymphoma

10 of the patients with lymphoma had ne
or slight genernl lymphoma nfiltration
which was considered insufficient to be a
major cnusc of death 6 patients had exten-
sive tumor Infiltratdon, and the rest had
moderate infiltration
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Table IV Cytostatic dosss and bone merrow demags In [§ patients with eare and chrowdc gramiocytic
beukemia

Patlent Lenkemic Ot findingy Approtimaie total cytostatic dowes, my
inflirzton
b triple
boos marrow
amphes
Complete kot
1 0 pecrosd, sgs of Rubidarycin 930, cytosios arnbinoside 5,500,
cytostatic demege 5400, 21
parkacthol 400, cyclophomphamide §,300
2 + slight fibrows, dym of  robidomycin 170, cytosine smabinoside 1,300,
Crioetatic demago vincristios 7.5
3 ++ wigns of cytostatic rubsdomychs 350, cytotiae arabinoalde 2,230
darnage
4 ++ mgrm of cytostatic rebldonrycin 270, cytosine arabincskde 1,500,
damage vincristioe 2
s + srvers cytostatic rubldommycis 1130, cysosiac arabinonds 1,800,
damags hiogranine $60
L) [ partly apiestic, ugm of rebidomycis 2770, cytosine srablnoside 1,900
Cytostainc demige
Incomplete kit (awan 1 olurs)
AD other 00 vimbie dsmage 666 ( = T, crtosine arabinossde
pabenty 2500 ( = 1), thiogmmnine 2,999 ( = 9),
=12 4I0( -6
Coocomitant myocardiel secrosh [7].

Table V Fever prior to death o patiests with or
»ikhoot septiceria st extopey

Fever °C
<1 »n

Sepocomie 1 13
i ~19

No septicrmia 14 12
(=29

Incloding 4 ceses woth Jocal nfectons

Septiceraia was the cawse of death in 9
patients, 3 of whom ako had severe hemor
rhages. The identifled microorgankams are
shown in table T1 All septicemins weve bac
terial. Only a local candida infeststion i
the esophagus was found in 1 patient.

5 patients died from cardisc failere. 2
patients dicd from extensive tumor fihra-
tion without accessory causes. Other camses

shruahhy, virosi), 4 cowes » kb cerebral (7 fever (ceres
bral hemarrbage) and 4 with onknos  cause of fover

(1 case), and meningitrs (1
cnc)lnlcnsctbnumeo{da:.hcon&dno(
be determined.



64 Lantw/Adolfrson/Lageri8t/Retrensicn
Tuble 1T Causes of death In ncute keukemta

Stody Number of patients  Septicemia! Cardiac No or slight

with acutc leukemta  becterial, %42 faflure, % general keukeme
and fungal, % infilmation, %

Hersh er al. (3] 366 n -3 4

Chictal 4] 3 70 3 15 21

Present study p<001

(1975-1977) 16 iz 13 kS| 62

1
1

Bleedings included.
Combined fungal and bacterial septicemia incloded.

with ncute leukemia Bactenological and
histological signs of septicemia agreed satis-
factonly (fig. 1)

Cardiac fallure was the main cause of
death in 5 patients with acute leukemia who
had only slight general leukemic infiltration,
In additlon cardiac failure was considered
contributory in 1 patient with pneumonia.
Hemorrhages occurred as the man cause of
death in 4 patients 3 were cerebrul and 1
intestinal Of the 3 patents with fatal cere

Flg.3 Corrclation between leolemic infiltra-
tlon of triple bone marrows and that of other or
pmlnprlbentlwﬂ.hlcukmlﬂ.Ahlbumnnol
Ovllm:llndBlb‘lquv:lnn.A(B

(p < 0.05).

bral bleedings, 2 had lenkemic infiltration m
the brain

The findings in the marrow samples are
shown n table IV and figures 2 and 3 As
expected there was an mverse relatonship
between the presence of normal hemato-
poless and extensrve lenkemic mfiltrabon
(fig. 2) The bone marrow infiltration was
significantly (p << 005) correlated to the
general leukerme infiltration of other organs
(fig. 3) Bone marrow damage considered to
be caused by cytotoxic drugs was found m 6
patients (table IV) 3 of these patients had
basophilic necroses in the myocardium de-
scribed clsewhere [7) The mean cumulative
rubidomycin dose was 523 mg m the px
tents with bone marrow damage, while 7
patents without signs of marrow damage
had recerved 666 mg (table IV)

Lymphoma

10 of the panents with lymphoma bad ne
or slight geperal lympboma infiltratron,
which was connidered msufficient to be a
major cause of death 6 patients had exten
srve tumor infiltration, end the rest had
moderate infiltrabion.
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myocardial cells has been described in the
present patients [7] 5 cmses showed beso-
phﬂ.lcncamlnlhcmyou:dhm.whhhh
a reported tign of rubldomy

with referencs to rebidomycla cardiotocity
Camcer Chaemother  Pharmecol, 2. 9599
(1979).

Reirewvicin, Py Peochumnly M. Lantz, B.,

ty [2] There was Httle difference In the total
rubldomrycin dose between the patients with
extensive and those with little marrow dam-
age. The finding of an individual suscept-
bility for rubldomycin marrow toxicity em-

ndividualization
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Table V1. Circulailng granubocytes prioc to death
in 16 septicemic patients with keukemba and lymphoma

Granufocytes x 1091 Leukemia  Lymphoma
0 -0100 2 1
0.101-0.500 1 2
0.501-1.000 0 2
1.00)-1.500 ° 0
Over 1.500 4 4

Relations betw een Clinical and Autopsy

Findings

Septicemia There 1s good agreement be
tween termnal fever and sepuicemia in leu
kemla and lymphoma (table V) 15 of 16 pa
tients with septicemin had over 38 C be
fore death and 13/16 had over 39 C. The
patient without fever despite septicerma had
the highest granulocyte count (27 X 10%1)

There is a surpdsing ebscnce of agres
ment between granulocytopenia and sepil
cemia if lymphoma and leukemia patients
are considered jolntly (table VI) No less
than 13 patlents with septicemia had more
than 01 and 10 more than 0.5 X 10® cir
culating granulocytes/liter blood (1]

Dhscussion

Tumor Infiitration

There was a mgnificant correladon be-
tween general leukemic infiltration and
bone marrow nfiltration. However Infiltra
tion 1n the nervous system does not seem to
be correlated to the general infiltration [12]

The present results show that about half
of the patients with acute leukemis and lym-
phoma, given modern chemotherapy die
without or with very lamited general tumor
inflltration  In acute leukemia the propor
tlon of patlents dying without or with slight

Lantz/Adolfrson/Lageridd/Reizensirin

leukemic mfiltcation has increased sigmifi-
cantly (table IIT) compared to our earlrer
study [4] So bave the frequencies of com-
plete remission and the median survival
time [6 9] Taken together these findings
suggest improvements in the treatment of
the tumor disease jtself therefore appreca
ble effort should be devoted to the compli-
cations.

Barcterial Septicemia

In the present study the frequency of
septicemua as » cause of death m adult acute
levkem:a is less than that in the earlier stod-
y (table IIT) The difference 1s not statist-
cally significant, perhops becanse the num-
ber of patients n the study ks small Endo-
geneous septicemia can occur when there i
on intestinal croston This finding supports
the use of intestinal stenliration [3 6 10,
11)

Funga! Septicemia

The frequency of fungal septicemia has
also decreased although not significantly
The decrease f probably due to the mtro-
duction In 1975 and since the Jast study [4]
was concluded of 5-floorocytosme o freat
patients with symptoms of fungal septicemia

[8)

Cardiac Fallure

Cardrac faflure 15 not a commonly de-
scribed cause of death in lenkemis, slthough
1t s a5 common in the present matenal as
septicemnma, Cardlac failure may have be-
come more mmportant in this respect be
canse the treatment of the leukemia ftself
and of other compHcations has been im-
proved, and becanse rubidomycin is carcd-
otoxic. In addition to basophilic necroses,
an incresse in lpofuscin pigmentaton of the



Cyelic Oxiliatiom i Lenkocyts Cosat m Chronk Myelokd Lenkemia

Tebe L. Detalts of cyclic osclliatiom
Cuse nomber
1 2 3 4 s
Duratioa of cychc
cliticamonths 36 I* 9 3 4
Nanborofeydes 2 10 7 3 13
Type of cyches ¥R S 3 R R
Period, dany 0 0 1515
00 95 %0 35 )8
Amphtnde, 16* v s 10 15
0o B 2 &8 L
Followp - = L C t

= On bytreoywes L = kost 1o foBow-sp 3 = staborary =
riing 4 = percisendy rawed count requiring therapy

Dhcorion

Cyelic osclllations in the Jeukocyte count
occur m bealthy individmls, these cycles
bave a period of 14-24 days and an ampll
tnde of 1,000-1,500 (4] Cyclx oscillabons
of the keukocyle count have been
I 12 cases of CML by different workens [2,
3 5] These oscillations cause difficulties bn
adfustment of the dose of drugs [3] In 2 of
our cases on hydroxyurea therapy the sta-

hare for a8

&
6 7 1 9
2y s% 7 2 2% 5 3 3 %
1 3 s 1 2 2 1 s 2
3 R H R R R R
€7 0 13 60 77 45 @ 2 40
U 105 60 &
EL x 15 4« 13 1 52 15 4
0 N2 3 LUE

+ ¢+ L ¢t ¢+ ¢t t ¢+ C

C = blestic crisby R =
+~ = conthrmcd oaciltstiom,

that case hydroxyurea may be a better form of
therapy than bosulfan for CML. This sspect
needs to be studied by & controlled trial.

In cascs of CML it s common practice
to start treatment if the feukocyte count is
over 30,000-50 000/mm* The fall in the
leokocyte count thet occurs on starting
treatment b atiriboted to the drogs. Howev

cyciey
loog a1 18 and 21 monthr. An attempt to
withhold hydroxyurea kd to rising cycks
md reintrodoction of the drug reverted the
cyches to the stattonary type. A similar phe-
noaenon has 0ot been obsenved with buasul-
fan therapy Cyclic oxcillations of the leuko-
Cyte count being a physiclogical phenome
Don, fty preservation, even in & deranged
form, may be considered advantageous. In
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Cyche Oscillations m Leukocyte Count in Chronic

Myelord Leukemia

B C Mehtaand M B Agarwal
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hey Words. Busulfan  Chronic myeloid leukemia  Cyclic oscillatrons in lencocyte comnt

Hydroxyurea

Abstract. Cyclic oscillations in the leukocyte count were observed on 14 occasons In
9 out of 70 cases of chronic myeloid leukema Importance of this knowledge Lies in minm-
sing the total amount of drug therapy and avoiding frequent unnecessary alteratrons m the

dose schedule

In chromic myeloid leukemia (CML) the
leukocyte count is an important parameter
for momitoring the dose of drugs. Therefore,
it would be of interest to be aware of spon
taneous cychic oscillations in the leukocyte
count m CML.

Material and Methods

Investigntiom weore donce sing the standard
methods (1] Diagnosis of CML was based on high
total lenkocyte count with premature cells along
with hepatosplenomegaty When cyclic cxallations
in leukocytes aro scen, the tme interval between
two soccestive peaks or roughs expressed b days
h called the period of cycle. The dfference in the
leukocyte counts st the peak and troagh of the ¢y
cle b called tho amplitude of the cycle When the
troughs of each succewive cycle show normal or

pear normal lenkocyte counfy, this iy called 2 s
tionary fype of cyclic osclllation whereas §f the
trough of each sucressive cycle sthows a rhing leo-
Locyte count, thh ks called » rmung type of cythe
oscillation.

Results

Out of 70 cases of CML, 9 showed cychc
oscillations of the leukocyte count on 14 oc-
casions. The details of these oscillations are
shown in table I 2 patients had more than
one (3 and 4) epmsode of cyclic oscillations
with a period of persustently rused leuko-
cyfe count requiring therapeutic interven
tion In between these episodes. In none of
the patients were the peaks of the cycles as-
sociated wrth symptoms.
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P=Tc Labelled Human Leukocytes

An in ritro Fmctional Stody
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Introdectien

Several authors Fave used labefled pbag-
ocytes to detect inflammatory focd n cases
of mfection [9]

Cr wm the fimt marker used but fts
high photon encrgy and long phyiical batf
bfe are obvious drawbacks [7 21] Other
famma emitters such a3 “Ga hne abo
been suggested for human lenlocyte Inbell-
Ing [28] end for direct ntrn enous sdminis-
tration m abscess detection [6]

The cniterla of a pood labelling techmiqne
ate the following (a) high labelling efficien-
&y (b) high stability (sctivity should rematn
withia the labelled celk) (c) high cell spe
¢Hficity (only potymorphoauckear phagocytes

should be labelled) and (d) pormal viablli-
ty espechally as reganty cell chemotaxis. In
other words, labelled cells should be abic to
move to fections foc] as emily 23 unla-
belled celis.

Recently .3 labelling techniques for
phagocytes were reviewed by McAfee and
Thakzr [19 70] The best rescits, at feast n
terms of effickency were obtained wih
w=Te or In 'oxin complexer. Homever
these studies did not anay labelied cell via-
bility [4 6] Reproductibility was therefore
often poor and scintigraphic Interpretation
wa1 sometimes Gificub.

We have dacloped 2 new keubocyte fa-
belling technique, used earlier for red ocll
labelling. 1 this method, cold” tin pyro-
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Abstract. A pew method of human leokocyte labelling b described. 20 m! of human
Hoodmnﬂcwcdtomﬂmthndﬂm-olnnonmdlhcmmmlrcdbloodcdhm

removed ming NH C1 The yte rich
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30%. Functioml activity was shown to be sathsfactory- (1) lp'punnc: under electron micro-

scopy was quite normal (2) Klebslella
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ahteration In cell migraton.

Intreduction

Severn! anthors bave wed labelled phag-

ocytes to detect inflammatory fodl in cases
, ol hafection [9]

Cr was the fint marker used but ks
high photon eoergy and long physical half
ife are obvious drawbecks {7 21] Other
g cmitten such a3 ®Ga have abo
been sugpested for human leukocyte labell
Ing (28] and for direct intravenous adminks-

are the following: (a) bigh labelllng efficien-
€y (b) high stability (sctivity should remam
within the labefled cells) (c) high cell spe
cificity (onty polymorphomuciear phagocytes

shoukd be labelled). and (d) pormal viabill-
ty especially o3 regards cell chemotais. In
other words, labelled celh should be able to
move to infectious foci xe casily sy umls-
belled cells.

Recently 23 [abelling technlques for

gocyles were reviewed by AfcAfee end
Thakur (19 20] The best rescity, at least In
terms of cffickency were obtained whh
w=Tc or In '‘oudn complexes. Howerver
these studics did not assay labelled cell via
bility [4 26] Reproductibility was therelore
often poor and scintigraphic interpretation
was sovctrmes difficubt.

We bave developed & new leokocyte la-
belling techmique wsed carlier for red ccll
labellivg. In this method, cold” tin pyro-
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phosphate is used as a fint step since ™= Te
m periechnetate form does not label any
type of blood cells [19] The alm of thus leu
kocyte labelling technique was to obtam
viable labelled phagocytes. So we have as-
sayed a lot of quality control tests. More
over the advantages of this technique com
pared to the others are discussed.

Materkals and Methods

Preparation of Labelled Lenkocrtes

A leolocyte-rich suspension s required for Ia-
belling. 20ml human venous blood was collected
in a 60 ml sterile heparinized syringe (/s hepario-

Linbart/Rol/Gougerot/Gailland Mergar

Quality Control Merhods

Quality controls consist of venfying the sabE
ty of the label and functiops) yalpe of labelled
cells. Stability fs tested by the usoal methods. We
Bave measured the free $=Tc in the suspention 13
follows: after centrifugation the free scuvity &
counted three times, Smin, 3 and 24h afir I
belling. After the mame fotervaly
(in veronal buffer pH = 68, E = 100 V/em) for
75min, and paper chromatography (Whatmn
No 1 paper in methano! 85°  water solution) were
performed.

The valae of the lewhocytes s cstimtd ‘7!
morphological stedy ch and
tests: cell morphology was examined by ekectrom
microscopy after cells have been fixed with 25
glutaraidehyde and focluded i cpovy resin
(EPON) These microscope studics were made be-
fore and after Incubation of the cells with stxn-
oows pyroph and after ®wTc labelling

Choay} containing 25 mi dextran (high
weight 500000, Pharmacls, Uppsala, Sweden),
The blood was allowed 10 sediment for 70-50 min
at 20 °C with the syringe in a vertical position.
The lculocyte-rich supernatant (40ml) was then
tramferred to four conical plastie tubes. The re
maining red cells were removed from this super
patant by adding 80 mi NH, C1 087/ solution,
This solution was shalen vigoroausly snd centri~
fuged for Smin at 500 ¢ The supernatant was re
moved and the sediment washed using 9%/, NaCl
and then centrifuped. The supernatant was agam
remored and the cells were reswspended in 4 ml
NaCl. A leulocyte-rich suspenuon was thuos ob-
talned The extractlon cfficiency Index was ob-
tained by a cell count and by calculaung the ratio
of leukocytes in this suspenaion to the fmtal num
ber of lculocytes In the venon blood sample

The suspension was then incubated for 15 rmun
st 37 C with a stannous pyrophosphate solutron
(59 4 mg pyr and 1.3 mg chlo-
ride in & 3m) solution), using 150 120,000 leo-
Xocytes. The free pyrophosphate was then re-
moved by further centnfugntion and washing. The
resuhting scdiment was ready for Iabelling by fnco-
bation for 10 pun at 20 °C topether with 1 ml high
specific  acuvity pertechnetate  solution (20—
30 mCml) The lon was apain
for removal of supermatant and freo pertechnetate.
After resuspension In NaCl solution, the sediment
was ready for reinjestion. The entrre labelling pro-
cedure is sterile.

They were also performed after hypotoalc hyms.

Chemotaxls was measured by the Cotler and
Nebon technique [5 10] Lenkocyte migrabon
mobsemdmh::nh;hlndauropc,nﬂuuh
Incubation at 37 °C. This test was also performed
after each labelling step stmultancomly with the
stability test described above.

There are many meubolk tests for lhe mdy
of the
phagocytosls and the death of pamogenk lm
caused by polymorphonuciear cells. Of these, the
followIng were applicd, (1) spoatancoms of st
Inted ovygen production (‘l:ry Zymosan) IlT] @
(0 ) ovyperodide anlon p sared by
nitrobluc tetrazolum reduction 2] () (H:0)
hydrogen peroxide prodoction (23], and (4) jod-
nation by *1 [15].

Results

In general 40454y of the leukocytes n
the inltial blood sample were recovered in
the final suspension corresponding to
50-104 Jevkocytes but only 510¢ red cells.
Relative to the criterdda we defined above,
the results are the following: Labelling efft
ciency was therefore 30-35/s in normal
blood Under these conditions, the final sus-
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Table L. Labelling stabiliy v £ () experiments) Chemotaxh and dution e simutiancowsly performed
Smin, 3 and 24 h afer abefling. At 24 b, chibon was aboot 25% and chemotatis was sappressed.

“Them wfer hibefiog, b Eloton, % Chemotaxty of Chermotaxh of
Rbebed ccits mahibefied control celts
0 1 +++ +++
3 20 +++ +++
b2} pii ] o
Table 1L Fractiora! tests of the WBC
Ingestion, O comsamption, HsO1 Todiration,
nomber of of Ox conmned of HrOs of sodade
Kictmefla per 108 granulocyteymm  prodoced per pec 10° granalocyih
amocmted 10* granubocysesimi
with dw spostancom  stamulated
Fanakocyics
afver 10 min
Labeled cefls 4s 13 ne 5 13
43 19 1m7 39 77
a3 i3 11 3N 123
Normal 76 18 62 1
coxrtrol ecth 15 +1 +28 %2 + 4
bt 11
Thres ssmyy wore performed  1th hbdied oo Rl hech are considersd  bnormal are thoss  hich

hnulnn-hh- 3% sgnificance kot

pension of 3-10 mi exhiblted en activity of
wbout 8 mCl. Labeiling stabilicy Results are
3hown In table T The label rebexsed at 23 h
was aboat 25 /a. The should be
wed Immedlately after labelling. Paper

belling. Cell Function. The same chemotarts
wm observed before and afier labelling
(fig. 3

Electron microscopy revealed no major
aboormality in the nuclei or the cytoplaim

chromatography eluted 2% {rec pertectm of most tes. The only ab:

tate. After 4 h free periechnetate migration  obsenned wat a relative degranulation of
was obsxened bx horests, with a hils, although cortnophils were nor
pak of spproximately *0¢  ({fig. 1). Cell mal

specificity- The high affiaity of pyrophos-
phate for the red cells constitutes a serfous
problem. It b therefore imperative in this
technique to remove the red cells before ta-

The metabolic 15t values were at the
lower llmit of normal, snd the viability of
these fabelied white cells was thus otnioos
(table IT).
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Discussion

Since each step In the leukocyte labellmg
techoique 1nvolves some degree of fune
tional damage, it cannot be discussed with-
out reference to cell viability and specificity

Cell Speaficity

The separation techmque used resulted
in a final product Hch m granulocytes but
the monocytes were not eliminated. Howev-
er since the number of polynuclear ceils 23
high compared to the other white blood
cells in infected pantents, thrs technique can
easily be used

The important role of the red cclls 5
shown by companng two suspensions (table
111)

‘The first sinpension wos obtalned from a vex-
ont blood sample in dextran and contalped both
red and white cells (see labelling procedare), be

Iabelling sbout 204 displaccment of fres pertech-
netate was observed () Electrophoresis showed
mount of the activity in strip lengths of 5-8 cm (d)

i 3 4
N "Q):jpcé
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ppearance of PMN be-  stndy sh wed normml  ppearance with relative cy-
toplazmic degranzlation of labelled celhe.
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Fig. 3, Direct observation of chemotatn The

‘Tadde T1L. Ralatrvs tmpoctance of the kibclled rad cets

Laakocyte-exnched suspension
Levkocyws 2100
3 10° toral
Red ey 140100 )
3 19 towl
T Labdlog 87 & &%
oMoy (6 experiments)

Red el umpension WBC

o nie
150-10°1 o

ELES LY 37k

() experaments) (10 expenments)

Compurison of the Libclling efficrency 0 three swapcrtuons preparcd Lo the mme chmqoe More then

Balf the total acirrky w3 taken wp by the red celts

Sereral methods of removing red cells
without damaging whhe cells have been de
scribed i the Hierature Of these, mechani-
cal removal of the red ring oa the top of
the sediment did not prove sathslactory [4],
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Fig. 1 Electrophoresis of ®aTc labelled leu-
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Fig. 2. Morphological appesrance of PMN be
fore and after labelling. Electron microscopic
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Discussion

Since cach step in the leukocyte labelling
technique involves some degree of fume
tional damage, 1t cannot be discussed with-
out reference to cell viabihty and speaficity

Cell Specifiaty

The separation techmque used resulted
in & final product nch n granulocytes but
the monocytes were not elmunated. Howev-
er since the number of polyouclear cells
high compared to the other white blood
cells in infected patients, this techalque cm
casily be used

The important role of the red cells =
shown by companng two suspensions (tabk
I

The first suspenon was obtalned from a veo-
oue blood sample fn dextran and conmned both
red and white cells (see labelling procedure), be-

I about 20*/ displ. of free pertech-
netate was observed (e). Electropboress showed
most of the actlvity in strip lengths of 3-8 cm (d).

R -
&HT - = 2
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After [abeling

study showed normal appearzoce with relatfre oy
toplasmic degranulation of labelled cells.
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Takle IV Differant bypotondo and 1 lyms ware and trchs was amayed
sirwitnecudy (Four cxperteenta)
Method for RBC removl Mean WBC, somberfl

0o +++)

1 Iwmunclogical (ant-A. serwm) 3,600-100 +
2 Hypotonko ddation (HO) (n dextran sapersion) 15,000-10¢ +
3 Hypotorke diution (HeO) (after cemtrilogation) 30,000 10* o
4 NH.C10.87% soluton 77,500- 10 +++
3 No RBC remonal 30,000-10% +4++

“The best rosalt, § o, RBC drppesrince, proscrvsoon of al WBC sad narma! chemotaris, was obtained

o experienent 4,

Tabe V¥ Eficiency of kekocytes hibelng ead chanoths smyy ming &ifferents amounts of - 3a pyro-
Phosphat sottion

L, SN amownt per

bdad
100
150
200 ol

Labcfimg sfickency %

1Tkl
19+2
D4
BALE

I

Efclncy wets were carried owt naing the tams kukocyie prepaniion. Two deterommations wees nade {0
sach oot of pyrophosphate sced (8 tbes per test). The 8D wes calcoiaced from 4 expermments.

centranons of op to 200 AU20,000 cell-ls
hemngetﬂd:ncymhem;hl}ynhdbm

the enzymatic propertics and mobility of the
el labelled decrease shgniffcantly

Homogeneity Dilutlons of up to
lflmmo;hawcdmhctcmpthylnw

but more sopht:
'dmﬂﬂ.upcdlﬂymundlo:nphy are
everthelers necesmary to verify labelling
bomogentity and for more acconte defmi-
thon of labelling dtes.

Ssability There i3 an spparent discrep-
ey between the results for 24 b clotion
tndlhcuobuhrdb-ychmmuptpbymd

pharest @n be
ww@mﬂhcﬂm
thon in 2 NaQl solution may further damage

cell which bave already been dluted and
centrifuged several times, and sccondly the
discrepancy might be the result of cell death
wlich at ambdent temperature b higher than
50% In this connection, it & difficolt to dis-
Unguish betweca elution and cell death (1]

Tt shonld be strexsed that labelling stabil-
Ity in virro can be quite different froe that
observed in vivo Stodies wing a different
labeffing method 3] sbowed a large uptake
of labelled *=Tc cells in booc, and In the
reticuloendothellal system. This might either
be doe to spgiotimation [4] or to macro-
phagic aptivation of damaged white cells
{16] Better remits shoudd be obtaimable if
the viabllity of the reinjected cells ks im-
proved. In any case, it scems bmportant to
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2nd gramicidine lysolecithin purification re
sulted In a coosiderable loss of polymor
phonuclear cells [21] Several chemical or
mmmunological methods were also tried and
the results are shown 1 table IV Some of
these methods greatly reduced the number
of white cells, others impaired chemotaxis
The most satisfactory was the NH,Cl meth
od as descnibed by Grav et al [14] which
was the technique chosen for this study

Platelets were of course present in our fi
nal suspension (2 very small number was
observed on the microscope photographs)
but It was not possible to ascertain their fate
dunag separation. Although platelets can be
climunated by centrifugation at 1,200 we
were unable to establish that the advantoge
of such separation outwelghed the risks of
cell deterdoration it might involve

Viability Tests

Most authors only use trypan blue tests
to assess the viabillty of labelled white cells.
Unfortunately this method is very fnade
quate for viability esumation since only the
dead cells are colored. However among the
Iiving cells whrch are not colored, there is
no distinction between normal cells and
those which are on the verge of dying and
therefore devoid of any functional capacity
‘This explains the need for the assessment of
in vitro cell viability such as the electron
microscopic studies, chemical tests of the
cnzyme activity and chemotaxrs described
here. The results obtamed for labelled celis
arc satisfactory but not completely normal
Electron microscopic studies showed rela
tive cytoplasmic degranulauon. Cell mem-
brane studies are now in progress, mnce
phagocytotls scems connected with cyto-
plasmic and membrage granulations [16]
Values for enzymatic activity tests arc at the

Lihart/Bok/Googerot/Gaillard/Melgar

lower limit of normal and correlate well
with the degranulation observed. Ingestion
deficiency Is associated with & detenoraton
of all subseq oxygen-dependent metr-
bolic processes (table II) This proves that
the separation and Jabelling procedures 252
whole mny damage the cells, despite the
precautions taken

Chemotaxis of the labelled cells was poy-
itive, but raises an tmportant question. Are
the cells which are observed to move, I
belled or not? Another possibility s that
they might not be labelled bomogeneomsly
in which case unlabelled cells still move to-
wards the attractant, but labelied cells conkd
not.

Very small samples of the migration sup-
port (gelosls) were selected at severd
pomnts. Mean counts for samples oz the
Klebslella side were 5-10 times higher than
on the other side This proves that the mo
ing cells are definitely labelled, but we are
now trymg to obtaln more sccurate me¥
surements

Bacterrophagy tests were not used, since
thrs only appears after migration.

Labelling Performances

Efflaency The purpose of the labeiling
technique 13 not sumply to obtam the hghest
posnible activity Althongh this actraty moft .
be high enough to be casily counted and
provide scintgraphic images, it iy far more
important for the method to leave the cells
ntact. The use of high speafic acthity 5
important. Labelling efficlency can vary
from 10%» with a 2 mCl/m! solution, to 35 /
using a 20-mCi/m! solution. Higher labell-
ing cfficlency values may be obtained but
unhappily result in decreased functional ac
tivity of Jabelled cells (table V).

In fact, for higher pyrophosphate coa-
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Table IV Different hypotondc and lrms were perft and s emayed
skacita ncously (foor exparimerts)
Method for RBC remaval Mo WBC, mamberl

o ++4)

1 Imecnclogice] (anti-A secom) 5600104 +
2 Hyposanic diltion (HsO) (in dextan mowpension) 15,000-10¢ +
3 Hypotonic diition (He0) (after ceatrilogstion) 30,000-10¢ [
4 RH/C108T% scfation 77,%010% +4++
3 No RBC removl 30,000-10% + 4+

Thw best rescit, [ ¢, RBC drppearance, proseryston of ofl WBC and noresal chemotaxh, was obtained

i expeiment 4.

Tohle V Eficincy of lenkocyt labelliog asd chemotaxs emays msing differmts amonnts of & Sa pyro-
solodan

Pyrophospbate SN amowat per 20,000, cells
0 lawers
Hd  2emn
1304 2oum
2 2 erars

Labelimg efickncy %

172
19 & 2
B4
p: NN ]

U4+ +

ENichency tests wars carted 0ot wsing the tarme keokocyts preperanon. Two determinations wero made For
wach amount of pyrophaosphats tetied (3 tubes per best). The 8D was calenlated from 4 expeernenie

cemtrations of p to 200 k120,000 colHa-

Smbility Tbere s an apparent discrep-
mcy between the results for 24 h etution
lndlhmcohuh:edbycbmmno;nphymd

Two toos can be
'ﬂmtuad firstly A‘E}uﬁouo!lhcctﬂnupen
don In a NaCl solotlon may farther dsmage

cells which bave already been diloted and
centnfuged several tunes, and secondly the
discrepancy might be the result of cell death
which at ambient temperature is higher than
50% fn this connection, it b difficalt to dls-
tinguish between chition and cell death (1)
Tt should be stressed that labelling stabil-
ity in 7ero csa bo quits different from that
observed In vhvo Stodies using a dHferent
labeiling metbod [3] showed & karpe uptake
of hbelled *=Tc cells in booe, and fn the
reticuloendotbetial system. This might either
be doe to sgglutination [4] or to macro-
phagic aptivation of damaged white cells
[16] Better resahs should be obiatnable §f
the viability of the remjecied cells is fm-
proved. In any case, it seems important to
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use the labelled cells immediately after their
preparation If they are remjected into the
patient, pictures should be made during the
12 h that follow

In vivo Utlization

Polymorphonuclear cells viability cannot
be assessed completely by only usig in v
tro tests. In vivo studies remain of course
necessary to fully appreciate the functional
value of these cells, Morcover results may
be different from normal and for blood
from infected patients or patients with hem-
atologieal  disenses Labelling  efficuency
greatly depends on the number of cireulat
fng leukocytes We have not yet measured
this number accurately In man but, in dogs,
we found that with the same labelllng meth
od, cfficiency was 48 3 44/, for 40 000 leu
kocytes/ul. In dogs with turpentine-induced

labelling  efficiency rose to
70 £ 5%s for 70 000 leukocytes/zl.

In additton, the functional properties of
white cells may vary from one patient to an
other and are probably very different in
normal and infected patients. This s strong
ly suggested by several studies of the in-
flammatory process, cspecially of the
chemotaxis-inhibiting factor [12, 27] but
this factor was not studied here. However
there Is reason to hope that the uvse of
labelled white cells might provide a better
quantitative means for studying inflamma-
tory phenomena.

Comparisons to Other Labelling

Techniques

The Oxin-In method, as described by
Thakur et al [25] 1 now widely used [8 13
24] Uptake of the labelling agent s bigh and
it remains strongly bound to the cells [19 20]
The chemical pattern of the uptake s well

Linhart/Bok/Goegerot/Galllard/Meignin

understood [25] However ths techniqes
means placing the lLiving cells for quite a
long penod in an acld medium, correspond-
ing 1o very unphysiological conditfons. Ex
traction of the Oxin-In complex is a long
process, In addition, the radictoxiclty of the
In label caused by Auger clectrons teems
fairly high [18] The dosc reachmg the
spleen after fn vivo administration has been
estimated to be 18-20 rad/mG [11] Cell
damage to lymphocytes and platelets has
been studied, but not to polymorpbonociear
cells [22]

The »=Tc method chosen bere i not
completely ntoxic [22] but tonaty to la-
belled cells seems low [11] and tho func
tronal behavior of the leukocytes does not
scem affected. The Oxn ®=Tc method was
not tested.

A satisfactory system of verification has
not yet been evolved fmunyofmelnbemng
methods used so far

Conclasion

The use of a new separation and Iabell
ing technique with *=Tc, enabled prepark
tion of a leukocyte-nch suspensian m which
the polymorphonuclear cells were vizble.
Thus sospension can be used for two purpos-
es firstly to quantify inflammatory process-
1 and other phenomena including cell mi-
gmtlon, and secondly to detect infections of
tnflammatory fod usmg scintigraphic tech
niques. To this end, in vivo imaging proce-
dures on animals are now being tested.
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use the labelled cells immediately after their
preparation, If they are reinjected into the
patient, pictures should be made during the
12 h that follow

In vivo Utilization

Polymorphonuclear cells viability cannot
be assessed completely by only using in vi
tro tests. In vivo studies remaln of course
necessary to fully appreciate the functional
value of these cells Moreover results may
be different from normal and for blood
from mfected patients or patients wath hem-
atologicel  discases. Labellmg  efficiency
greatly depends on the number of drculat
Ing leukocytes. We have not yet measured
this number accurately in man but, in dogs,
we found that with the same labelling meth-
od, efficiency was 48 * 4%y for 40 000 leu
kocytes/ul. In dogs with turpentine induced
abscesses,  labeling  efficiency rose to
70 t 5% for 70 000 leukocytes/ul.

In addition the functional properties of
white cells may vary from one patient to an
other and arc probably very different in
normal and infected patients. This Is strong
ly suggested by several studies of the in
flammatory process, especially of the
chemotaxis inhibiting factor {12, 27] bat
this factor was not studled hers, However
there Is reason to hope that the use of
labelled white cells might provide a better
quantitative means for studying inflamma-
tory phenomena.

Comparisons (o Other Labelling

Techniques

The Oxin-In method, as described by
Thakur et al [25] is now widely med {8 13
24] Uptake of the Iabelling agent is high and
it remains strongly bound to the celis {19 20]
The chemical pattern of the uptake is well

Linhart/Bok/Gougerot/Galllard/Melgnan

mnderstood [25] However this techmguo
means placing the living cells for quite a
long period in an acld mediom, correspond-
ing to very unphysiological conditions. Ex
traction of the Oxin In complex is a long
process. In addition, the radiotoxcity of the
In label cansed by Auger clectroms seems
fally high [18] The dose reaching the
spleen after in vivo administration has been
cstimated to be 18-20 rad/mCi [11] Cell
damage to lymphocytes and platelets has
been studied, but not to polymorphonuclear
cells [22]

The %=Tc method chosen here §s not
completely atoxic [22] but toxiaty to la-
belled cells scems low [11] and the func
tional behavior of the lenkocytes does not
scem affected. The Oxan #=Tc method was
not tested.

A satisfactory system of venfication has
not yet been evolved for any of the labelling
methods used o far

Concinsion

The use of a ncw separation and labell-
mg technique with *=Tc, enabled prepara
ton of a lenkocyte rich suspension m which
the polymorphonuclear cells were viable.
This suspension can be msed for two parpes-
es firstly to quantify infllammatory process
es and other phenomena including cell mi
gration, and secondly 1o detect infections or
inflammatory foct using scintigraphic tech
niques, To this end, in vivo imaging proce-
dures on animals are now being tested.
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Defectlve Stimnlating Capacity of Leukocytes in Mixed
Leukocyte Culture in Constitutional Aplastic Anemia Cansed
by Suppressor T Cells

A Cae Stody

C.G M Kailenberg N H Mulder T H Theond B Speck

Sections of and Clinical D u(Mnﬂdm.thUdvtrthy
Groxingen, and $ection of D of Medicine, K

Koy Words. Aplastic anema  Mixed Jenkocyte colture  Suppressor T cells

Abstract. A patient with constitubonal Fanconl-like aplastio anemla who developed a
stato was ‘ﬂmmmﬁmﬁsm-ﬁm&m)w

trother Before were found to have a defective
nﬂmhﬂn;mdnspmdcrupdtyhnﬂndl:ubcnoculmrtvhhneﬂsofmmdned
MﬁdmmmﬂdTuﬂJmmdngnpadqmcmxpmﬂymlﬂ.C
testing with sep d cell i seems 1. to establish HLA D identity with a

possibie donor espcdlﬂywh:nbﬂ‘cmwtﬁ:mepanttdc:ﬂxmnepdm

18] The fimst step of testing for MHC
identity between patient and potential donor
b donc by determming the serologically de-
fined HLA antigens coded for by the A, B
and C locm of the MHC. When these are
fomnd to be docntieal D locrs identity s -
tzblished by petforming a mixed leukocyte
cutture (MLC) test In thh test patients
monoauclear keukncytes (MNL) are cul-
tured togrtber with MNL of the HLA-ident
ical dooor Differences in membrane ant-
gens between patients and dooor’s MNL,
which are supp to be important In de-

complex (MHC) has become an sccepted
form of therapy i aplastic ancmia [5 17]
snd to soms extent alo in leukemis {3

tho onicome of marrow transplan-
trtion [21] fndnce lymphocyte proliferation
in MLC testing. Thos, a pegative MLC, Le.,



absence of proliferation, can be interpreted
us indicating identity in these MNL mem-
brane antigens, This interpretation fs sub-
ject to the ption that these antigens In
the patients concerned have normal stimu
Iating capacity

Recently however we observed a pa
tient with a prelcukemic state following con
sttutiona!  Fanconi like aplastic anemls,
whose unseparated MNL failed to stimulate
allogeneic cells n a MLC and also falled to
respond on stimulation by these cells After
removal of T cells from the patient s MNL,
the stimulatory capacity was completely ro-

Eallenberg/Mulder/The/Speck

metholone was started In 1969 with favarable re
spome on the Hb level, and discontinped In
March 1977 becamse of abnormal liver function
tests, In Angust 1977 when these tesh were af
ready normal, apdrogen therapy was reinstated
because of mn Increasing need for transfosion of
red cell and platclets. Pancytopenls, howover
persisted. HLA typing of the patlent and his fami-
1y was performed to look for a potenthal donor for
bone marrow transplantation. A 15-year-old make
sibling was found to be HLA-dentical with the
patlent. At the time of this study the following
characteristics were foond in patient’s peripberal
blood and bene marrow platelet count 3,000/
mm?' granulocyte count 450/mm?® MNL 75W
mm’HbGSs/d].MNLoomdofwllym-
ph ; and 32/, ytes (by o

ink L h isted of 75%

stored. Because it seems possible to k
false negative MLC studies in thls sttuation
by performing MLC testing with separated
cell fractions, this case study s reported.

Case Report

A 21-year-old white male was first admitted to
the Pediatric Department of our hospital at the
age of 12 because of anemla. Peripheral pancyto-
penhmfo‘md.At-omoocuﬂumboncmmw

fularity and at others
|v1rytn;celluhrhy Hmm-daﬂdencyof
megakaryocytes was fonnd constantly In addition,
several congenital abnormalities were observed.

lhymm—da-hrdmmﬂl(uddamhedby:pcnu
ocows rosette formation with sheep red blood
cells) and 16% burn equivalent-derived (B) celb
(dctcctcdbymtn;;ﬂumtpo]yrﬂmimtﬂm—

serom).
lﬂdnvcmwﬂhlnlbomullh:ﬂh. The bouo
marrow was hyperplastic by cytology and histolo-
gy There was a marked shift to the left, with a
great excen of myeloblasts, erythroid hyparplssla
with striking and virtual absence
of megakaryocytes,

In virro cultures of the patients and the do-
nor's marrow were performed simoltaneomly (109
cells in methylcelluloss as described by Iscove et
«l. [8] with £ 1 anht erythropoletin — human urf-
nlry-cpneprl] und with 20 human lenkocyte
Colockes formed by e

thoracic scolfonis and cervical spine
high arched palate, vln:ululbnumxllﬂulndhr—
pogenitallsm In contrast with tho classical Fan-
conl sypdrome [2, 14], dwarfism, mental retards-
tion with mkrocephaly microphthales, kidney
malformations, spleen atrophy radius and thomb
and skin hyperpl were not

present. Family studles also were negative, Chro-
mosomal justability comidered to be a freguent
symptom In Fanconfs anemia [14] was observed
on chromosomal analysis In 1974 In 1977 this
stody war repeated and pow an abpormal mets
centric chromosome belonging in siro to the D
gmu'pvufuundmtbaloczﬂonulthednmth
A dagnoshs of ‘comstitutional Faoconl-Tie
aplastic ancmia was made, Treatment with oxy-

throld (CFU-E and BFU E) and myelotd precmr
san (GM-CFC) were scored on day 7 far CFU-E
and on day 14 for the other colonles. Patlent's
cnltures showed & growth pattern as scen in acots

penis, requiring muoltiple transfosions of red ceils
and platelets, and the exhstenco of a prelenkemtc
state fn a patient high at ritk of developlng acuio
lcnhmh.Tbopnimtmmnﬂﬂaoedtm-um-

wiih oy ide, 324 dally




Scpgrewor T calls fn MLC

from day -5 to day -1 Trantplantation was per

the L]
reprated for the poo-T cells. The noo-T cell frac
thom comtaingd < 3 T cellt

Lymphocyte Caltares
Cells wre wasbed thres times in RPAMI 1810

with Hepes batfar (Gibco Baocull) sopplementsd
with were per

FHA dimotved in
trations of 1 asd § ul'md and with Con A (Calteo-

chem) b concentrations of 1, 3 and 10 mpml,
For antigepic stumnlation 25l of & antipen
cocktall sotwtion n medhem (coatatnlog PPD b
fiaal coocentration of $ ag/ml, diphiberia tozokd
10 Lefml aad tetanes totokd 10 LE'mD) was sdded
t0 106 MNL per well.
Foc MLC testing 1 X 109 responder cells wers
mixed with 1X 108 stimalating ecie. T hhibit
rimulsting calls were troated before

fa medtem 10 prevent the carry-orer of mtomy-
da

AN celtures wers carried oot in triplicats. Con-
withoot

Norwsy) wiing gice fiber AL The dried
(Omin a2 ) fillty wers tramfered to
counting vhle, 4 m! of scintillation fheld were sdd-
d and counting was perfarmed ia  biquid sciotl
Jation cosnier The resulty wry sxpressed ms diein-
(egratioos per min (dpm) per wrll The arfthmetic
mean and standard deviation  f triplicate culbores

Rasalts

The ability of the patient s and his broth-
ers MNL to resct to plant mitogens and to
recall antigens was studied (table I). The
reactivity of patients MNL to recall antl.

PHA, which &s normal, and the response of
patent s cells to Con A, which s strongly
depressed. The MNL of the patfent s broth-
er had & pormal profiferstion capaaty on
plant mitogrms and recall amigens. In the



B4

mixed leukocyte culture (table II) the pa
tient s MNL apparently do not give a prolit
crative response on stimulation with unre
lated cells, whereas the MNL of the HLA
identlcal sibling show an excellent response
when stimulated by the same unrelated
cells. The patient s cells also do not stummu
late unrelated cells. Agam the stimulating
effect of his brother s MNL on allogenele
cells is adequate. To test if the T cell frac

Table . MNL reactivity to plant mitogers and
recall antipers

Patient MNL of
MNL (A) HLA dentical
sibling (B)
PHA, S djml 31,391 £ 382 27,829 + 606
PHA, 1 4975+ 314 4436 £ 651
Con A, 10 pg/m! 1090334 21,570+ 747
Con A 3 1198 £ 227 14157 & 496
Con A 1 902 + 349 7489 £ 1320
blank B 13 12945
Artigen cocktall 452+ 229 13777 £ 1,357
Blank 278+ 58 749 % 35

Reactivity i expressed a3 mean difm of tripBeate
cultures whh standard deviation.

halleoberg/Malder/The/Speck

tion had a suppressive effect on the stimula
tory capacity of the patients non T cells, a
T/non T scparation procedure was per
formed. Following this separaton MLC
testing between the patient s separated cell
fractions and the unseparated cells of the
HLA-identical sibling and the unrelated
person was done (table II). The patent’s
non T cells were found to have a strong
stioolaung eflect on unrelated cells, where
as no stimulation occurred in a MLC with
cells of his HLA Identical brother After re-
consutution of the patients T and non-T
cells the same results were obtained in MLC
testing as with unseparated cells (table II).

Discasslon

Bone marrow transplantation was per
formed in thiy patient with a preleukemic
state in a constitutional dysplastic marrow
The outcome on any marrow transplants-
tion s strongly influenced by differences in
histocompatibility between donor and ac
ceptor So prior to tramsplantation, after
matching for the scrologically defined HLA
antigens, MLC testing has to be done with

Tabie 1L MLC tests in patient (A), his HLA-deatical brother (B) and an unrelated indhidml (C) effect

of Ang and ding T cells on the Qpacity
Responder Stimulating celh (1 x 109
cells (1% 108)
noo-Teells A Tealls A (05X 109 B (o]

+

DOo-T cells A (05 % 109)
A 61 3% 101 & 37 173+ 41 1045 159 + 68
B 109 + 24 515+1682 U7+ 1,H0 + 463 7779 % 2,650
[od 1,390 £ 232 27776 + 6,249 1,690 + 376 7727 1TIS 18T+ 710

Rmﬂumaqr:ncdumndpmo(nlpﬂﬂmmmnuwﬂhmm
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the MNL of the patient concerned and the
possible dooor In order to check for HLA-D
Mdentity However Twomey et ol [20] re-
ponedlhnth:mﬁmn4ol6p:ﬂmu

with aplastic anemia failed to stonulate the
MNLfmmmlmhledhdi'ﬂdmlilnlmA-
MLC, tat &id ¥}

hage-po

gencic cells in 28 of 53 patients with aplas-
tic anemia, whereas the responder capecity
vt normal In these patients. Negative dam
in MLC tests are therefore not alwayy suffi-
dently informative. Our patient s levkocytes
abo did not stimulate allogeneic cells. A re
Intive absence of cells with -

suppressor T cell specific for the mixed ko

kocyte reaction In man [1 6 11] A genetic

restriction In this suppression, In which the
T cell &

on'.b:nimul:tnruw.ﬂuvlocmpmd-
ucty on the responder cell, was demoastrat
ed in onc study [6] These suppressor cells
were found in healthy humans withont evi-
dence of Immunological or bematological
abnormalitics,

However our patient hed a defective
respoader capacity towards allogencic cells,
to recall antigens and to the mitogen Con A,
whereas the response on stimulstion with
PHA w»s porml Ons might speculate
l‘bctlrrmpp'rmo-rcd]lcﬁvﬂywmlbort—

pacity in MLC scems unlikely s the per
centage of monocytes, B- and T-cells wn
pormal in the peripheral blood of this pa-
dcm.'l‘horcmluo(ceuwpunﬂannudln
4 that the defectt
capacity of his cells on allogeneie cells was
completely restored by removing T cells
from his uoseparated cells. The patiknts
non-T cell fraction provided effective stimu-
lation of unrelated responder cells, wherens
cells of his HLA-dentical brother were pot
stimnlated. So HLA D identity could be es-
tablnbed by petorming MLC testing with
:ep:lntcdcd‘llnc\hm.Omp:ukmhd
and resp
“P‘dfylnlbehﬂ_cmmfuulhenhn-
ulating capacity s concerned it {3 obvious
{rom recongtitotion experiments thet the T
lymphocytes of our patient were capable of
trihibiting the simulating capachy of hb
own non-T cells. Whether we sre dealing
here with a T cell subpopulation with a spe-
fle suppressive effect for the mived-eulo-
€yte rexction i3 not chear Three lavestipa-
tors recently documented the presence of a

on stimu-
llIhnwlthlnﬂmmdwh.hCDnA.As
thown by Strefkauskar et of [16] T wop-
premor celh are activated by Con A these
cells were different from T cells, which pro-
liferate on stimulation with Con A, FHA
stinrlated T cells which function a3 helper
cells after stmulation. The discrepancy be-
tween the pormal respoose to PHA and the
absent responss to Con A in our patient
may therefore be explained by an locreased
oumber of suppressor ceils fn his periphersl
tlood MNL. The occurrencs of suppressor
cells in the peripberal blood with the capeci-
ty to inhibit erythro- #nd myclopoiess of
normal stem cells has been documented i
some paticots with aplastic anemha [7 9
10). Recent reports suppest that the genera-
tioa of FuppTEROT cells n these patients was
of previons blood transfosion
19). Our padent recehed mmbiple
The question arises If the pen-
erxtion of suppressor cells for the MLC was
o a q of these st
We cannot exclude this possibility although
we did pot observe this phenomenon in oth-

a
s
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roixed leukocyte culture (table II) the pa
tient s MNL apparently do not give a prolif
erative response on stunplation with unre
lated cells, whereas the MNL of the HLA
identical sibling show an excellent response
when stimolated by the same unrelated
cells The patient s celly also do not stmy
late unrelated cells Again the stimulatmg
effect of his brother’s MNL on allogeneic
cells is adequate. To test If the T cell frac

Table L MNL reactivity to plant mitogem and
recall antigens

Patient MNL of
MNL (A) HLA-identica}
sbling (B)
PHA, 5 pi/m! 31,391 £ 382 27,829 6506
PHA, 1 4975 £ 374 4 436 + 651
Con A, 10 pgfml 1,090 & 534 21,50+ 747
Con A, 3 1195 + 227 14 157 + 496
Con A, 1 902 + 349 T4 1130
blank L E K] 15
Antigen cocktall 452 £ 229 177 1,357
Blank 18+ 53 749 £ 35
Reactivity s expressed as mean difm of triplicate
cuftures with standard deviation,

Kallenbers/Mulder/The/Speck

ton had a suppressive cffect on the stimula-
tory capacity of the patients non T celly, a
T/non-T separamon procedurs was per
formed Following this scparation MLC
testing between the patents teparated cell
frachons and the unseparated cells of the
HLA-identical sibling and the unrelated
person was done (table II) The patent's
non T cells were found to have a strong
stimnlating effect on unrelated cells, where
as no stimnlation occurred in & MLC with
ceifs of hts HLA-identical brother Afier re
constitution of the patlents T and non T
cells the same resnlts were obtained m MLC
testmg as with unseparated cells (table I).

Discussion

Bone marrow transplantation was per
formed in ths patient with a prelevkeme
state Io & constitutional dysplastic marow
The outcome on any marrow transplants-
tion 15 strongly Influenced by differences m
histocompatibility between donor and ac
ceptor So prior to transplantaton, after
matching for the serologically defined HLA
antigens, MLC testing has to be done with

Table IL MLC tests in patient (A), his HLA-identical brother (B} and an unrehated indlvidm) (O effect
capacity

of removing and readding T cells on the
Responder Strmulating cells {1 x 109
cells (1 X 10%)
noo-T cells A Teolh A @S X109 B o]

+

poo-T cells A (0.5 % 107)
A 261 £ 39 101 £ 37 173+ 41 1045 jELEN
B 109 + 24 515+ 182 27+ 93 1,MO + 465 7T £ 65D
[od 13904232 27716 6,249 1690 & 376 7TEITIS IMMTETI0

Sﬂmnhﬂn;w&tmmwdbdmﬂﬂ:mhmdnsnw
Rmﬂnmmmdumndmdmﬂummkm-ﬂhwddnhﬂun
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er multiple-transfused patfents. At the mo-
ment it seems important to realze that sup-
pressor T cells can give false-negative re-
sults in MLC testmg. Our study mdicates
that in this situation MLC tests with sepa
rated call fractions may be worthwhile.

Acknowledgement

The chromosome analysis was performed by
Prof. Dr G J P A Anders Department of Cy-
togenctics, State University Groningen (The
Netherlands).

Relerences

Kallenberg/Mulder/The/Speck

tration and affinty chrocatography on agaruse-
concanavalin A. J cell Phydol. 83 309-320
as49

9 Kagan, W A Ascencao, ] A, Patwn, R N
et «l. Posslble role of T tymphocytes fn the
pathogenetly of aplastic anemia. Clin. Rex 24
440A (1976)

10 Kagan, W A. Awencao, J A, Pahwn, B. N
et al. Aplsstic anemia. presence in human
bone mamow of cells that suppress noyedo-
polesh, Proc. mm, Aad Sd. USA 73
78902694 (1976)

11 McMichael, A J and Sasarnkd, T.. A supprey-
sor T cell in the human mixed lympbocyte re
action. J exp. Med, 146 388-379 (1977).

12 Mickelson, E. M., Fefer A, and Thomas, E.
D Aplastic anemis. Faflure of patient lemeo-
<ytes to stimulate allogencke cells n mixed Ien-
cocytes caltnre. Blood 47 793-799 (1976)

1 Bean, M A khodenn, Y C J k B

aond Bloom, B R.. Occurrence of resricted
suppressor T cell activity in man, J exp Med.
146, 1455-1450 (197

2 Beard, M. R J Young, D E. Bateman, C. J
T, McCarthy G T., Smith, M. E Sinclair
L., Franllin, A. W and Bodléy Scon, R.
Fanconls apemis. Q N Med 42, 166
403422 (1973).

3 Bortin, M. M and Rimm, A. A., Bone marrow
trumsplantation for acute mycloblastic lenk
emiz J Am med. Aw. 240 1245-1252 {1978).

4 Bgyum, A.. Isolation of mononuclenr cells and
granulocytes from human blood. Scand. J clin
,Lab lavest. 21 suppl 97 pp 77-89 (1968)

5 Editorial. Bone marrow transplantation. Lan-
cet L 859841 (1978).

6 Engleman, E, G Michael, A, J Batey M E,
and McDevitt, H. O A suppremor T eell of
the mixed lymphocyte reaction in man specific
for the stimulating alloentigen. J exp Med.
147 137-146 (1978).

7 Hoffman, R Zanjanl, E D ¢t al_ Soppres-
sion of erythroid coleny formation by Iympho-
cytes from patlents with aplastic anemis, New
Engl. J Med 296 10-13 (1977)

8 Iscove, N N, Sleber F and Winterbalter K.

mome and homan boge marrow  Aaalydy of
the requirement for erythropoletin by get fi-

Ror 25 $8-120 (1975)

14 Schroeder T M., Tlgen, D and Vogel, F
Formal geetics of Fancoos anemia Hom
Genet. 52, 257-288 (1976)

15 Sioger T W Brown, J B James, BL C, o
al. Bffect of petipheral blood Iymphocytes
fram patients with aplestic ancmia oa pranake-
cyte colony growth from HLA-ratched and
-mismatched marrows, effect of tramfusion
sensitization. Blood 52 3746 (1978)

16 Strelkanskss, A. J., Schanf, V Wilson, B. S,
(Ill:u.l..l-nd'sdz.fms.f-’ n‘.n:h‘.l.da!ind

fsation sub.
quofhummpuipbaﬂbhod'rmﬂswﬁh
regulatory fmoctions. J Immon 120 1273
1282 (1978).
17 Thomay, E. D Starb R, AlifY, R A, Fefer

marrow tnsplamtation,
292 832-843 > 895502 (1975).
18 Thomas, E. D, Buckner C. D Bamf, BL, o
al. One hmtdred patients with acnte Ienkemis
treatsd by chemotherapy total body irmdis-
tion, and all clc mmTow

Blood 49 511-333 (1977)
19 Torok-Storb, B. J  Storb, R, @ al. Erythro-
potoths In vitro, effect of Docmal versos “trans-




Sappeewor T cally b MLC

fution-scrulrired’ mooounclear cefh. Blood 52.
T06-T11 (197E).

20 Twomey J 13 Dooglas, C C, asd Starkey
O Jr The monocytopenia of aplastic asemia,
Blood 41 187-193 (1973).

21 Yush, E. J and Amos, D, B. Threo chowely
Onked gpemsatic system relevant to tranwplants-
HBon Proc. astn, Aead Soi USA &
3031 XS (1571)

Received. June 5, 1979
Acceptad: Angont 23, 1579

Dr C. G M. Kallmberg,
Departmest of Internal Medicina,
Sty Ui

Ocatersingel $9
9713 EZ Groningea (Tha Netberiandy)



Acta haemat. 63 88-93 (1980)

A Subpopulation of Lymphocytes with T and B Cell
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Common vanable immunodeficiency

Abstract, We present the immunological studies on 2 patients one with the Wiskott
Aldrch syndrome and another with common vanable hypogammaglobulmerma. Although
these patients represent two different immunodefictency defects, both had a subpopulation
of peripheral lymphocytes which had smultancomly T and B characteristics. Their per-
pherel blood mononuclear cells had a low responsiveness to polyclonal mrtogens, We sug-
gest that these unusmal cells represent a subpopulation of suppressor celly or of umnamr:
T cells, which may have an essential role In the pathogenesis of these im defi

Introduction

Primary lmmunodeficiency results from a
{ailure to express an efficlent humoral and/
or cellular immune response The Wiskott
Aldrich syndrome (WAS), which s the
Ieast understood enfity among the immuno-~
deficlencles, Is characterized by thrombocy
topenla, eczema and very low serum IgM
levels. Several clements of the effector Umb
of both humoral and cellular immunity
geem to be intact. The inability to mise an
immune response after immunisation o~
plies a defect at tho beginning of the im
mime response, L. ¢, At the antigen recognl
tion end procession stages [3 4 6] The
common variable immunodeficiency (CVI)

1

is ch zed by severe hyp ob-
ulinemia involving all immunoglobuﬁn
classes. Chnically there are recurrent infec
tlont and lymphold neoplawa or autoim-
mune phenomena may develop {11 15]
CVI is probably not a single entty [15]
The proportion of peripherat blood Iympho-
cytes bearing surface Ig vardes widely [7
13] and the presence of pre-B lymphocytes
does not scem to be a constant finding in
the bone marrow [16 20] Culture of lym

phocytes of patients with CVI with PWM
leads to vanable Ig production and secre

tion [5 9 26] There is no uniform extrinxic
modulation of B cell function in patients
with CVI by T suppressor or helper celly
[25] or by serum factors [14]
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In thh report we present the Immunolog-
jcal profile of two immunodeficient patients
one of them met the conventional eriteria of
the WAS, while the other was a case of CVI
[12]. The results obtained showed similar
disturbances of lymphocytes, which may be
involved in the pathogenesis of these discas-
es.

Materiahs and Methods

Clinical Swmanary f the Cares

The firt case was 2 20-year-cid man who en-
tered the howital for thrombocytoperie #0d re
current infections of the respiratory track (vpper
23d Jowsn), a3 well 1 of the skin sace hu Bt

sheep
scribed slsewbers [13). Novmal hamsa serom was
med 23 sowrcs of comphement.

Detection [ Sarfoce Imumunoglobnka

ed whh FTTC s3 control

Mtegen Stimuletion

PHA (Burrovghs Waellcome) Com-A (Pharme-
cia) and FWM (Gitco, Lambs) wers need a3 mhto-
gcon, Caltwres were condocsed for 72h. 6 b befors
cell barvestmg 008 ¥CJ trivmted o
sdled 10 cach tabe cultre The detalls of ta
tectimiqme have been described elsewbers (191

1 Seren 1

For the of the serem

K 1 of Meloy were wied according to the
vt

Resalty

The clinical findings and the low serum
IgM (table T) of the fint case folfilled the
cntena of the WAS (12) The climical pic
ture and the almost complcte absence of
scrumn Immmogiobalias (table 1) Jed to the
diagrosts of common varfable immunode
Bciercy in the second case a3 shown In ta-
ble IT E rosetiex were high in this patent.
The -

of perip hympbocytes
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Table L Serum tmmanoglobalins
Iepmunoglobulin Patients?
WAS ovi
1sG 1,250 & 245 00217
TeA 135 £ 13 o
TeM N4 °

! The figures (mg/dT) represent the means of 3 independent messurements

Table IL Surface markers of peripheral lympbocytes

Marker Patlents!

WAS cv1
E-oscttes, % 6+7 00k
EAC rotettes, % 684 0+ 6
BA-rosettes, % 132 163
Sarface Iy, % 12415 45405
Sarface gM % - 1
Surface IgC % - 351
1 The figures are the means of 3 each done fn tript

Trokos/Papamichall/Femts

Normal range

1,240 & 350
250 x %0
120 £ 50

6515
20+10
20+ 15
10-20

t  Normal mngs was obtained from a series of bealthy blood donors tested In our labaratory The controls

tested along with the patfents were within the same range.

‘Tuble ITL. Blaxt transf {on of perh 1k

Mitogen Patfents?
WAS Ccv1

PHA, 10 d 920 + 80+ + 4136 £ 300
Con-A

20m 1120 + 63 3249 + X0

40 x3 1,950 * 160 3,068 + 181
PWM, 10 650 + 35 -
No mitogen g2+15 ns+1s

13,224 & 1,505

(3121 + 1,045

14456 % 1756
9,255 & 1,220
316 % 41

1 Ttnﬂ’ururqlumicmmbp&mlnmlndmdnmm + 1 8D done in triplate.

. wwwwmwmmwm
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which bore surfsce Iy were normal in the
patent with WAS snd very low in the pa-
tient with CVI (table II). EA roscttes were
oormal, whereas EAC roscttes were high in
both patients (table 1), The tubes, whers
EAC roscties were formed, were strongly
theken in a Vortex before counting. By this
proces spoataneous rosetts formation be

Ccytes incubated with IgG-coated sheep
erythrocytes In the same way (a3 done for
EAC rosctics), served es control. Consider
Ing together the percentages for E and EAC
roscttes, It s evident that a minlmum per
centage of 24/ in the pathent with WAS
and of S0% tn the paticat with CVL, simnl
tneowly have receplors for sheep erythro-
cytes and/for complement.

Peripheral Iympbocytes of both paticnts
bad a very low capacity to undergo blast
tresformation with several polycional mi
togens (sable ).

Discomton

The present study demonstrates, et & cel-
lolar kevel certadn stmilaritics between [m-
munological defects, which have quite d&if
ferent manifestations at a clivical or fouc
tonal level [12] The 2 pabents reported

Blast transformation of peripheral blood

[ I—

from deficlent patients
I’muyqnﬂnvmablcThm.leud
&l 3 4] bave reported a normal respoo-

thencts In natients with WAS. SHff ef ol
[ 4] have repocted that the tespoosiveness

may be doe to several causes, Oos
ty i that the subpopulation of PBL demon-
strating mitogen responsiveness is lacking a
second possibility fo the existence of & sub-
population of PBL which has a suppressor
activity on blast transformation s well a3
on other Immmmological functions [10, 26]
Fioally T lympbocytes from both patienty
may have not acquired yot as the ability to
respond to polyclonal mitogens, thus repre
senting a clavs of immatore cellx

Normally the proportion of buman PBL
which bear both T and B charactenstics is
very small (range 1-6% ) [1 8, 21] The na-
tore of these cells is mostly unknown. Coex
Istence of recepton for sheep red biood cells
s for complement has been reported in 1
patient  with chronk Jeokemia
[23] In anotber patient with a lymphoprolif
cratlve dborder [22]) and in a cortalm num-
ber of patients with acute lymphoblastic keu-
kemma (2, 17] DicMler et of [7] hanvo re-
ported 1 patient with CVI fn whom 20° of
the PBL borc receptors for both dnep
ery yics and surface L

In cooclusion, we demonstrated i both
ocur patients, a subpopulation of hympho-
cytes which smultsneously bore receplons
for sheep erythrocytes and complement and
‘which b unabls to reypoed to polycional mi-
togens such as PHA, Con-A and FPRDL
Stmilar findings on tymphoproliferathve dis-
orders sopgest that such a subpopulation
might T hymph 2.
17] \Ilhou:hlhﬂnmrolculthhwbpop—
ulation of lymphocyties in the exprestion of
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Tabls L Scrum Immumnoglobuling
Immunoglobulin Patienty!
WAS cvi
IsG 1,250 £ 248 100 £ 17 1,240 £ 350
TeA 155 2 15 o 250 + 30
M B4 0 120+ 50
1 The figures (my/dI) represent the means of 3 Independent measarements.
Table IL Surface markers of peripheral [ymphocytes
Marker Patients! Normal 1
WAS CVI
E-toscttes, % 67 PUE 6313
EAC-rosettes, % 684 606 2010
EA-rotettes, % 132 1613 20415
Surface Ig, % 12£135 45+ 05 10-20
Surface IgM, % - 1 _
Surface IgG % - s -

1 The figures arc the means of 3 experiments each done In tripicats.
' Normal range was obtalnied from a serics of healthy blood dooors tested in our laboratory The controbs

tested along with the patients were within the same range,

Table L Blast tamsformation of peripheral lymphocytes

Mitogen Patients! CoatraP
WAS cvl
PHA,10d %0 + 80+ + 4136 + 300 13,224 + 1,505
Coo-A
20y 1120 + 65 3,249 + 820 13,122 + 1,045
40 g 1,950 + 160 3,068 & 181 144361756
PWM, 10 650 £ 35 - 9,255 + 1,220
No mitogen 215 115 £ 18 31643

1 mﬂgmnrmmtoompermhnmmdmrbemilmdmch:uipﬁam
t  Norrmal heslthy blood donor tested along with the patients.
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which bore surfece Ig were pormal in the
patient with WAS and very low In the pa
tent with CVI (table I1). EA rosctics were
normal, wheress EAC roseties were high In
both pattents (tablo IT). The tubes, where
EAC rosettes were formed, were strongly
shaken fn & Vortex before comnting. By this
Process spoutancous rosctte formation be
tween the sheep erythrocytes and lympho-
cytes was wvolded. Furthermore, lympho-
cytes incubated with IgG-coated sheep
erythrocytes In the same way (as done for
EAC rosettes), served as coatrol. Consider
Ing together the percentages for B and EAC
rosettes, it b3 evident that a ponimum per
centage of 24/ in the patlent with WAS
aud of 50% in the patent with CV1, stmul-
tancomsly have receptors for sheep erythro-

cytes snd/or
Pertphera! lymphocytes of both paticots
had a very low capacity to undergo blast
1 fy ion with several poly mi-
togens {fable IT).

Dhcewion

The present stody demonstrates, at a ccl
lular level certain mmilarities between tm-
mmological defecns, which have quite dif
ferent manifestations at a clintcal or fonc
tlonal level [12] The 2 patients reported
here had low responuiveness to polyclonal
mitogens and a major peripberal ecll sub-
Population bearing T and B charscteristics

taneousty

b apparentty quite varlable. Thoy, Blasse ef
. [3 4] have reported a pormal respon-
sivencss in patlents with WAS. SAlff ot o
124] have reported that the respocsiveness

very small (range 1-6% ) {1 8, 21] The na-
tare of thets cells b mostly unknown. Coex

crative dbsorder [22] and in a certain nom-
ber of patients with scute hymphoblastic len-
kemua [2, 17] Dickler et d. [7] have re-
poricd 1 patient with CV1, in whom 20¢ of
the FBL bore receptors for both theep
eryth and surface {

In cooclesion, we demonstrated in both
our patients, a fobpopulation of Iympbo-
cytes which chmultsneownly bore receptors
for sheep erythrocytes and complement and
which b unable 10 respond to potycional mi-
togens such as PHA, Con-A sad PWAL
Similar findingy oo lymphopeoliferative dhi-
orders suggrst that such a sobpopnlation
might represent immature T lymphocytes [2,
17] Although the exact rols of this subpop-
ulation of hymphocytes in the expression of




92

the immunologjcal defects 1n not yet known,
it opens new insights into the cellular dis-
turbances of these patients. Further studies,
however are needed to confirm our results
m other immunological deficlencies and
more sophisticated methods should be ap-
plied to define the cellular defects m these
paticnts exactly
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Hemoglobin Cham Recombination and the Pattern of
Composition of Hemoglobin S and D Heterozygotes
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Unlversity College Hotpltal, Tbadan

Key Words, Hemoglobin chain recombination  S/D heterozygotes

Abstract. The pattern of composinon of bemoglobin in different heterozygotes for §
and D hemoglobing is quantitatively accounted for by the relative rates of combination of

the different chaing

atpA>atpOatMraty

It is suggested that the recombination step may be one of the rate-limiting steps fn hemo~

globin assembly

With very few exceptions, all lnown hu
man hemoglobins are tetramers of two non-
identical polypeptide chalns which are the
primary products of different genes The
synthesis of the chamns is independent, and
the process of the combination of the chains
mto tetramers occurs as one of the Last steps
in the formation of hemoglobina, presuma
bly after the chalns have been released from
the specific messenger RNA on which they
are synthesrred. A largs number of structur
al varants of normal adult hemoglobm,
which are now known, are the results of
murtations of the genes for the different he
moglobin chans. Heterozygotes for such
variant hemoglobms generally have two ma
for bemoglobins. It i well known that In
beterozygotes for hemoglobin variants the

two alleles function withm the same cell.
The most direct evidence s the fact that all
cells from A/S heterozygotes can be made to
sickle under appropnate conditions. For ex
ample, individuals with skckle cell trait may
have both hemoglobin S and normal hemo-
globin in their perpheral blood or hemoglo
bin S and another varant hemoglohun lib
HbC or HbD In the double heterozygoic
we mfer that In each cell at the time o
hemoglobin synthesis, there wonld be simul
taneous production of a total of four globr
chains, two types of achams and two typet
of p-chaim, and mn practically all of these
heterozygotes the amount of varant hemo-
globin 13 less than that of the normal henro-
globin. An immediate question which arises
s whether these chains will essociate at
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nndom ar whether an o-chain will seck
prefercntial associstion with one of the two
different pchain partners available. The
Iactory that determine the coocentration of
the different hemoglobim In the heterozy-
gotes are mot fully kmown Neel and co-
workers [13] have suggested that genetic
mather than enviroamental camses may bo
responsible for the variation in blood bemo-
globin ratios since in a heterozypote for a
p-chadn variant, who also inherlts simuhta-
oeomly an e-thalassemia gene, the propoc
oo of the variant bemoglobin i much towrer
than in stmple beterozypotes [5]
The mechanism whereby the 11 sto-
between o and S-chains is en-
mred In red cells B stl mknoen. It i,
bowever well established that in heterozy-
gotes for hemoglobin abpormalites the ratio
O(that‘nbemog;b&ntpcdﬂprt:mohm
deviates from ity The ical explan-

might be the {actor that determines the pat
tern of composition of hemoglobins in het
erazygotes.

Material and Methods

Blood tamples wers collecked bn anticoapwlast,
acid-citrats dextrose (ACD) o beparin sod waed
Inmedistely

Comcemiration [ Redculocytes
Blood, collectsd tn ACD, Wit wrm ot
8,000 rpm for Smin i » Savall nefrigerated cen-
trifege Wt 4°C to remove

Preparetion and Characterization of

stion that has been proposed wa that of
preferential subunit ssociation. For instan-
ce, in the case of A/S hetcrazygotes, one
fmight postulats a preference of the o-chein
for A2 compared to A If the production
mtes of the two A-chalmy are equal, this
would, of course, imply that a certaim pro-
portion of ficheims syothesized are never

significant role of the rate of axsoctation of
the different chains in the determination of
the pattern of © sition of b n

sickls cell heterozygotes B not known and
has not been investigated.

In this report we have therefore mea
sured the rates of recombination of the dif
ferent chalns in order to cvaluate i the rate
of recombisation of the hemoglobin chains

Po.u,tyb:'.hnnl:-ﬂmhin;m-pln
u:r kon of intact b




with dithionite. It has been reported by Antonind
et al, [1] that, at 430 nm, the deovygerated chalns
have lower extinction coefficients than intact

Ogunmols/Esan/Fales

Solubllity and Purification of Hemoglobis D
Solubility measurements were carried out ac
cording to the modified method of Jzmmo [10]
fobin D Tbadan was purified from the

hemogloblns. Thus, the rate of inatlon of
the different chalns into tetrameric wholo hemo-
globlns was followed by the change [n optical
absorption st 430nm. The chalny were loaded
fnto wock syringes of & Gibson Durrum stopped
flow spectrophotometer Rapld mixing of the
different chalns was effected by the method of
Gibson and Miles, as previously deseribed (1] and
the change in optical demity with tme was moni-
tored on an oscilloscope. The record of the oscillo-
scope trace §s thown In figure 1

AT &% it

bl

—_—

Fiz.1 Stopped flow oscilloscope trace of per
centage transmittance (AT) wversy tme In sec
onds for the rato of combination of a-chalas with
fichains, The experimental detally are described
In the text.

Table L. Half-fife thme Ti/s (sec), mean & 8D foc
recombimtlon of hemoglobin chalns at 430 nm

« . ~ 7

28+02 485+02 31505

blood sample from the proposhus, who is hetero-
Iygoms for hemoglobins D and 8, by the solubiity
method of Itamo [10] according to the modification
of Vatzon Wll.lla.nucrnL[lJ]undlhobylpH
gradient chro 1 ceflo-
loseo(tbohano:lob{no{mA+Dbamrm
wing a modified method of Hulmnen and co-
workers [8].

Results and Discossion

Figure 1 shows the trace of a typical
chain recombination reaction between o-
and pchains. The balfife (Le, the time
for 50% formation of intact hemoglobin
from the chains) and the rate constant of the
chain combination reaction were deter
mined from the oscilloscope trace. These re-
sults are shown In tables I and IL The re
sults gave the increasing mate of combina
tion as”
at+prA>atPBraty
This result thus shows that g~chains com-
bine at faster mate with pi-chains from
normal adult than with fA-chains from sfck
le cell hemoglobin and at a more than 10
times faster rate with ychams from fetal he-
moglobin. The results in tables I and 1T
would therefore predict preferential assoca
tion of the chains in such a way that in the
presence of satorating amounts of - M-
and g%-chams there would be a greater per

Tabls IL Sccond-ordet rate constants (A sec?), meun + SD for the recombination of bemogiobin chalns

at 430 om
a 1]

@00l x 10

” b4

(52£03) x 10* .78 £ 01) x 10%
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centage of HbA then of HbS. Similarly
whh satorsting amounts of o % ad
ychsim the percentags of HbS would be
higher than that of HbF and with satorat
g amounts of a- £~ and y~chains the per
centage of HbA would bo higher tham that
of HbF
F}gmezmlheplmofmoi
the afafi-resistant b

method of Hulsman et al. [9] uwsing citrate
buffer pH 6.0. Thus we fornd that in a pa-
tient who is beterazygouns for hemoglobins S
and F tho pattern of hemoglobin compoul-
thon Is HbS > HbF

Chromatographic scpanation on carboxy
methyl cellulose of hemolysats from a pa
tient who b8 heterozygons for hemoglobing
A and D by the method of Hudsman ef al.

tion of the eluted hemoglobing A amd D
from the ccltuloso acetate electrophoresh.
Thuy n an A/D beterozygote the bemoglo-
bin pattern of comrposition is HhA > HbD
Hemoglobins S and D from a patient
who is an S/D beterorygote could not be
separated chromatographically Tho compo-
tiion of bemoglobin D was, however esti-
mated by changes in optical demlty or res!
dual mdiouctivity after preciptation of he
S from the hemolysats of the red

cell of the radioactively labelled reticulo-
cytes of xn S/D beterozygote. The pereen

lfwrdmnmlﬂmddmbﬂnoﬂounumph
with alkall {or diflerent thmes. The hemoglo~
bin samplo was from the hemolysate of a
patient

tage comp of D was found to be 57
and 59%s, respectively by tho two methods.
The resull is also n agreement with vatues

reditary  p

mdmbnbemwypmm}yrofw
bins S and F ‘The percentage of hemoglobin
F obtalned at rero time of the alkaline de
natnration curve in figore 2 4 22% mnd

3+ (108,
where Sy 1 bs the sotubility of the hemoly
nto from an S+D beteroxypote, S; and
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Fig. 3 Plot of log of solubility of deoxy hemo-
globins against lonic strength in phosphate buffer
PH 7.0. O = Purified hemoglobln § O = purk
fied b lobin D- @ = b from a ps-
tient heterozygous for S and D hemoglobim.

Sy aro the solubilities of pure hemoglobins
D and S respectively and q is the fraction
of hemoglobin D present 1n the hemolysate.
From the graph of figure 3 we were able to
obtain the solubllities of pure HbS and of
pure HbD at the same lonic strength. From
the value of the measured solubllity of the
hemolysate at the same fonic strength, from
the same figure 3 we can then use the
above expression to calculate the value of q,
the fraction of HbD present in the hemoly
sate The higher percentage of HbD (57%)
in a D+S heterorygote obtamed by this
method indicates that hemoglobm D is
formed in preference to HbS in en S+D
heterozygote unlike in A+D heterozygotes
where hemoglobin D is lower (41%) indi-
cating that HbA Is preferentially formed to
HbD Sumilarly in &n S+F heterozygote,
the higher percentage of HbS could be at
tributed 10 hemoglobin § being formed In
preference to hemoglobln F The relative
rate of combination of the different chains

Ogunmols/EsanFatogd

reported 1 this paper would thus corres-
pond to the observed relative ratio of the
hemoglobn compontion m these heterozy-
gotes. If the rate of combination of the
chains is the rate-limiting step in hemoglo-
bin synthesis, heterogenerty of compositin
in heterozygotes could therefore be deter
mined at this level. From the percentage
composition of hemoglobin D 57 and 41%
i S + D and A + D heterozypotes, respec
trvely it could be predicted that an a~chain
would recombine alightly faster with a
g'<chain than with a f3-chai and thus give
rise to the relative recombination rates as:

at+tfrA>a+ O >a+MAraty

Chain  association of normal human
adult hemoglobm was studied by Huehns
and his collengues [7] in 1964 using starch
block electrophoresss. Their results are sim-
ilar to ours except that the reactron was still
taking place for up to 4 h. This ifference
could probably be explained by the differ
ence In the techniqnes used and m the he
moglobin concentrations.

A hemoglobin with an abnormality of
the achain and havmng the electropborenc
mobility of hemoglobm S at pH 86 hes
been found among Nigenan blood donors
with a frequency of about 0 4%/,

Subjects doubly heterozygous for this ab-
normal hemoglobin and for hemoglobin S
produce the expected four hemoglobin spe
cles,
aXy My wiy fhy, eXefh, st fh

In these double heterozygotes, the data of
Esan et ol [copublished data] on the quan
titation of the imdividual hemoglobin com-
ponents shown in figure 4 could be ex
plained by our kinctic result and further
confirms that association of different hemo-
globin chains in the erythrocyte does ot
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Fig. 4, Ruolwtion of four hanoglotan compo-

srdient obtabsed by mizing 1 hter of 0O3M
TrsHQ buffe pH 78, wath 1 Lter of 00K
Tris-HCl boffer pH 7.0. The mmpie was dealyzed
againgt the pH 78 boffer before pplcstion owto
the colomn 10-ml fractions of he efffort were
collacted wotl sl bemogloben was ctoted The
optical denaty of each 10-ml frachon was ceoul
Gafford 2000 spectropboto-

elextropborssis
tioms m 8 Af vrea st pH 86 The dlagrem 1 the
top of the figrme Mhomste the Wotfiction of
The poiypeptade chams presest [n each of the foor
P-lei.ldtmmtb-cm

unplmnmdommdmhﬂgmd
in sgreement with our kinctlc data, there
fore demonstrate thet the normal chalms
seem to combine preferentially with the por
mal rather than with the aboormal hemoglo-
bin chxtm. Thos our kinetic data support

9

the motion of preferential association of dif
ferent A and pchaln variants for the same
a-chafn.

Even thongh it has been previomly re
ported by Esan and others [$ 6, 13] that
thre ratios of hemoglobins in heterozygotes
correspond to the relative rates of synthesis
of the various chaims, oar presemt resalts
show that the combination rate alio quant-
tatively predicts the pattern of dstribution
of gl in dmple

The relatively tlow combination rate of
a-chakrs with pcheins es compered with the
combination rste of a- and p-chaing could
account for the ocoorrence of
‘Barts’ in soms newborn babics with a rela
tree cxcess of p-chaing The excess of
y-cbaing could have been the result of a re-
doced o-chain cynthesls, thet &, otinlesse
mia, or due to a developmental aboormality
resulting from asynchronkm of the switch-
Ing off from - 10 A-chaln gyntheshs, a3 by
been postnlated from data on Nigerian new-
born bables [5]

The preferentis! assocution of ooc be-
moglobin chaln for another could possibly
be g d d, as i i
complementation could take place between
prodocts of different gene activities. Howevw-
er the extent to winch complementation
could occur may depend on the degree of
comrespondence  between different o and
pchsins, Tt may be this complementation
that bas given rise 10 the expression of the
preferential rate of association of the chains
lntlblalmdn dnug\'ln'ww

ponmhlnhttauznotunlhornh:ﬂzm’e

ch.lin:mylhcrdmlnwwmenﬂuﬂw-
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Fig. 3. Plot of log of solubility of deoxy hemo-
slobins againyt fonle strength In phosphate buffer
PH 70 O = Purified hemoglobin § 0 = parl-
fied b lobln D @ = b y from & pa
tent heterozygous for S and D hemoglobins.

Sy are the solubllities of pure hemoglobms
D and § respectrvely and g is the fraction
of hemoglobin D present in the hemolysate
From the graph of figure 3 we were able to
obtain the solubilities of pure HbS and of
pure HbD at the same jonic strength. From
the value of the measured solubility of the
hemolysate at the same fonic strength from
the same figure 3 we can then use the
above expression to calculato the value of a,
the fraction of HbD present in the hemoly
sate. The higher percentage of HbD (57%s)
in 2 D+S beterozygote obtained by this
method indicates that hemoglobln D B
formed i preference to H6S w an S+D
heterozygote unlike in A+D heterozygotes
where hemoglobin D is lower (41%) wmdi-
cating that HbA is preferentielly formed to
HbD Similarly in an S+F heterozygote,
the higher percentage of HbS could be at
tributed to hemoglobfn S belng formed in
preference to bemoglobin F The relative
rate of combination of the different chains

Ogunmols/Esan/Falod

reported in this paper would thus corres-
pond to the observed relative ratio of the
hemoglobln composition in these heterozy
gotes If the rate of combmation of the
chams 15 the rate limfting step In Bemoglo-
bin synthesis, heterogeneity of composition
1n heterozygotes could therefore be deter
mined at thss level. From the percentage
compotition of hemoglobin D 57 and 414
in S + D and A + D heterozygotes, respec
tively it could be predicted that an g-cham
would recombine slghtly faster with s
f\-chain than with a fAchain and thus give
rise to the relative recombmation rates as;

at+ASat P >atMP>aty

Chain atsociation of normal human
adult hemoglobin was studied by Huehns
and his colleagues [7] in 1964 using starch
block electrophoresis, Their results are sum-
fiar to ours except that the reaction was still
taking place for up to 4 h. This difference
could probably be explained by the differ
ence in the techniques used and in the he-
moglobin concentrations,

A hemoglobin with an abnormality of
the a-chaln and having the electropbaretic
mobility of hemoglobin S at pH 8.6 bas
been found among Nigenan blood domors
with a frequency of about 0 4%

Subjects donbly heterozygous for this ab-
normal hemoglobin and for hemoglobin S
produce the expected four bemoglobin spe-
cles,

o5 Sy, als fle @Tafhy, wly Sl

In these double heterozygotes, the data of
Esan et af [unpublished dats] on the quan
ttation of the individnal hemoglobin com-
pouents shown in figure 4 could be ex
plained by our kuetic result and further
confirms that association of different hemo-
globin chaims In the erythrocyte does not
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Inireduction Mithramycin may exert fts action on the
formation of platelets and coagulstion fac
Mithramycin tors, but it may also fntedfere with the plate
wed oy treatment of testicnlar romors wnd lets thermselves. In the present stody its b
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ied bleeding tendency The bemomrhegic Blood mmples  ere oitalned from healthy vol-
'Yndmme.gennmbudmo—rdxwd-lt;u- ﬂ;—:mby-zhlv‘z;‘udm:ud
sociated mm.mnmma he directly e contuizing 1 part of
mh'i'gm. e dottsg time fs pro- O mel trheodis chircs
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prothrombin  contemt decreased and the  165C. The plateler coumt was adiwerrd ta 300,000
platelet count depressed. #1 by sddition of plateiet-poor plasa (PPP) from
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straints on the mutational changes In the
other since the correspondence between the
chain partners would be affected. By tlus
mechanism, the amino acid composition of
the inter-subunit reglon would be very cnty
cal and would only undergo very selective
mutations that preserve the correspondence
between the partner chains.
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Table 11, Effact of mfthramyein o the phtslet factor 3 avallabiity* recaleification thme In seconds (meame
4 staadard deviations of § expertmenty)

PRP 4 bt

FRP + kthewrmycin
048 uar

PRP + mithraegetn
L

Thoo of cposars - ADP-Indoced (4.5 £3/) Adrecaline-induced

with Indocer avalability (6 mM) bty  0mpDevafahiity

min wih P with P with

bofler baffer oc bufler

Smh Xmin Smin  Mmin Smin  Xmie

0o k2 n+2 72

3 224 N4 pAE ]

10 19+3 1943 ILER]

20 1832 17+£2 ILED]

[} 33 &2 NEI V2 N+3 M2

3 L6 ITh4 NE4s WD U6 D3

10 N+4 %3 Wxd4 24%2 N+s 27£12

-3 Wkd4 22%12 19£3 %2 19+ 4 412

o B3 VB2 Mi2 M2 R2+2 332

3 H+7 xS 24+3 2738 443 %4

10 26 xS UWxI x4 U4 D34

20 21+ 2Uk4 19+£3 2043 194 Mx4

Tabie 1L Prrconcage
Following

9 experienenty)

PRP + muthrunycin
046 pM

PRP + puhhrarrycen
A ans

phasect factor 4 rekerscd after 0.5 and 10 j exposre of PRP to Efferent indocrs
tocobatian foc § ad 30 min with msthatyein in concentrations of 2.4 end 13 ) (oeens & $D of

Tirwofeposars  Rocas indoced by Redoase indnced by Radexss Indoced by

with edce ADP (45 xM) airemalos (6 x3)  colhpm (20 mgD
*h
mn L N M
o baffer baffer o baffer

Smin Wmn Smin Mpda Smin Mm
° T£2 TH3 Tk
s 03 Qx4 a6
10 14 CE Hs
o T3 142 T+£) T3 1) Tx)
5 Tk Dké 25 18£10 M4 TT
10 W3 1543 B3 P Dk Hus
o T2 Th) T2 TA3 Tk 7%)
] D10 124 A4 1TRI0 ABLT N4
10 May W&t 04 Uk N4 Pie
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the same volunteer PPP was prepared by centr
tuging PRP at 12,000 g for 20 min at 12°C,

APD (Sigma) collagen (Stago Asmitres, Fran
ce), and adremaline (Spofa Prague, Czechoslo-
vakia) were wed and diloted to the deslred con.
centrations by addition of MichaelPs buffer at pH
738

Mitheamycln (Mithracin  Pfizer New Yook,
NY) wn dissolved to lbe dcalrcd conncnmtbu

Aobl/KimerCroaberg

Reptilase clot retraction was messored a3 de
swribed previomly (6) wing Reptilase (Penta-
pharm, Basel, Switzerand, or Stago, Aspitres,
France)

Uptake to ! Cerotonin was measured o fol-
lows: PRP (0.8ml) was preincubated for 5 or
30min at 37°C with 01 m} buffer oc mithramy
cin solution. Afterwards, (.7 uAf final concentra-
tlen of "C!d'monln (Radiochemical Center
A h 1 was sdded and PRP was lo-

In sterile water In mott |
cin in concentrations of 046 or 23 yAf was inco-
bated with PRP for § or 30 min in & water bath ot
37 cC

Platelet agpregation was studicd measuring the
change in optical demity of PRP [1] In a platelet

(Evans El Ltd), con
ntcledmlptnrtcord.crmpem'\hlhelmomllk
r in frted lght, {tivity wuy

cubated for an sdditionsl 30 min. Serotonin was
disolved in 12 Af ethanol, to & concentration of
8 xCl/m! and 0.14 mAf The samples were gently
rixed without stirring or shaking doring the fo-
cubation perlod. They were then cooled In an ke
bath and subscquently centrifoged at 4°C for
Smin at 7,000 ¢ and soperoatant plamma was ool

adjuited so that PPP set close to 100%/ and PRP
to 0% Reagents were added to the cuvette of the
aggregometer as follows: 0.9 ml of PRP 01 m! of
buffer with mithramycin, and 0.1 ml of the Indoc
er of aggregat Platelet fon was per
formed at 37 C with antomatic stirring.

The availability of platelet factor 3 and relemse
of platelet factor 4 (PF 4) were estimated by

hods d d In detalls elsewhere [S).

The adhetlon of platciets to glass slide was as-
sessed by ting the method of Mason and Glikey
7] as modifled by KovdZord end Kublsx 4]

‘The releate of scrum agpgregating activity was
measured sccording to Caen et al 1L

lected. Radicactivity was coanted for 1 min fn s
scintillation  coonter  (Intertechnique,

supcrnatant (0.1 ml)
scintiliation mixture. Uptale of serotonin was cal-
culated by the following formula.
Uptake % =
counts min-? (PRF)~ counts mim? (superpatam)
comts mind (PRP)

Adenine uptake was measured according to
Dantel et al. [2]. ‘C-adenine (Amenbam) with 2
specific activity of 21 CYmmol was vsed In a finel
concentration of 0.1 #ClAml PRP

Indoced by ADP adrenaline and collagen {meem of

Table L Effect of oa platelct

6 experiments)?
ADP-nduced Adremline-pdoced  Collagerrioduced
Preincabation with P batlon with  Preiocabation with

ycin oc boffer in or buffer or bufler
Smin  30min Smin 30 min Smin 30 min
&

PRP + boffer 0 “

PRP + mitbramyctn 046 KA e & & 7 LA

PRP + mithrantycln 2.3 gAf 49 b 36 i

1 Pmdnupmdmmhd\xudbyADP(u‘Mwamﬂm(GMammmmmnmnmm

ummmmmm:ﬂﬂmdwlnﬁn-
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Table VL Uptake of “Cseroiondn and HC-adeing (means + 5T), %
Uptake of serotonin Uptaks of sdexion
Preicobation wih Profocotation with
eofthramycin or baffer roittracrycin o bolfer
Smin mha Skt Mwh
PRP + bufler [ Y ks
PRP + mithramycin 046 xhf $ad WS Mk N6
PRP + mithramyein 23 gAf o5 TS 26 %6
Table VIL %y foBow-
103 repeated froering snd defrocting 1-6 tmes (meam & 5D of § exprrimenn)
1 froazing 2 frocings 4 froczings 6 treermpy
b, with whh P wity
baffes baller bufier baffer
Smin 0mbh  Smh Mok Smh Yok Smh Xmh
PR + bufher Bas 6 87 1249
PRP+
Q.46 gAY ME3 M4E6 %6 19T BET NET  BAS B
PRP + mithramyein
23 sM 1DNt6 146 197 Ux7 D6 Bk7 Vx4 315
Tuble VIIL Effect of on some (mears & 5D of 6

Quick tmo (se)  Cepba¥io-kaokm e Repelasw tine (3ec)  Thrombin tine (sed)
Priocxbation with  {sec) Preincobation

with  Prelocubtion with

bfler 1 wth bfTec buffer
richrermyen of bufler
Smin W min Smin  Ymin Smin 30 mia Smin mn
FRP + buffer 112+09 06k B34k 30 i+ 18
PRP + mithramyc
Q.46 pdf 128 11 »4 »e it 32 - L] 268
+11 o L0 &2 *23 *28 +32 16 +13
PRP + mithremmycin
23 xA! 123 127 »7 4«3 43 250 m2 263
12 *09 1y +20 +13 +11 +146 +21



Table IV Eﬂ'cuol‘mllhmmydnonnptﬂmcbtmcﬂcn,xx

Clot retraction ADP-induced retrection Collagen-induced retraction
time, min Preincubation with Preincubstion with
mithramycin or buffer mithranyyein o baffer
5 min 30 min 5 min 30 min
PRP + buffer 15 369 7£7
30 6210 3+9
45 08 &t 10
PRP + mithramycin 13 2817 25%8 157 123
Q48 aU 0 5+11 4+12 6Ot 48:9
43 B9 3210 B0+10 7MLl
PRP + mithramycin 15 35£10 28 22+£8 156
23 pM 30 Bx1l 405 5611 4710
435 T8 5+9 11 8110
1 PRP was [ncubated with buffer or mith cin for S and 30 min st 37°C. The platelets were activated by

ADP (0.1 mAf)or collagen (50 mg/). Inuncdiately afterwards reptilise waa sdded, and the votmne of fluid seps-
rated from the clot afler 15 30 and 45 min was cxpressed as & percentage of total (mears + SD of 8 expert

ments).

Table Y Effect of mithramyein on platclet adhe-
slon (means + 8D of 6 experiments), arbitrary units

Adhesion to glass slido
Preincubation with

mithramychn or buffer
S min 3 min
PRP + bulfer 2+3
PRP + mithramycin 046 apf 24 £ §
PRP + mithremycin 2.3 #Af 24+ 4

U4
%45

Stability of platelet membranes was tested by
measuring the {ncrests in lght transmisdon on re-
peated freezing and thawing xy described by os

Results

Apggregation induced by ADP or adrenz
Hoe was diminished by prefncubation with
mithramycn (table I) This inhibitlon was
more pr d when mithramyan was
added at a concentration of 2.3 pAf than &t
046 uM  Collagen induced aggregation was
not impaired.

Platelet factor 3 release was but little in~
fluenced (table II) Platelet factor 4 releast
was dimnished when induced by ADP and
delayed when induced by adrenaline (table
1) It was not (nfluenced when indoced by
collagen. The Inhibition was more pro~
nounced after prolonged preancubation with
mithramycin for 30 min than for 5 min, ir
respective of dosage.

Reptllase clot retraction was slightly de-
pressed when indoced by ADP but oaly after
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Mwmsmmmwlmmmmdm
intringde

have a severs o the sud aod
-aivhyﬂmddccumcthm;htwbudnnw!hﬁhckulﬂmldham
becamse of the prod fons of kaofin-sctivated time and keofin-

mammmmﬁmm‘mmmwmm&umorwm
plauma but were comrected to normal levels by the sddition of isolated bovine high-molec

ular weight kininogen, Fletcher trait-plasma or Hagemun trait-platma.

Introdoction

follow the sctivation effects of
and plasma prekallikrein fn the

Fitzgerald factor [1 2] b
I for surl
Myth. esterme nnd khﬂn—gena'tdm
h-y'l'bnnybyvlﬂ:hnu;enmhcwrpnr
tictpates In the surface-mediated plasms re-
actions i1 pot similer o that of Fletcher fac
tor (plasma prekalfkrei) [3-5] The Flau-
jeac factor {6, 7] and Wikam factor (8]

- "lobn

liams) factor hes been jdentified as high
molecular-weight (HMW) kininogen [2,
7-9] and it has been reported that it may
art prior to tho activation of Fector X1 and

of clot: activity [9] HMW-kinino-

This paper reports the first cases of Fitr
gerald factor deflciency 3 cases in one fam-
Ty o the Ordent, who have low levels of
plasms prekalfiretn.

Materials and Methods

Care Report
The probend (came 1) Ja  5&-year-old Weptia]
Japaneow femle twin whhowt previoss bemor
rhagic tendencier, She wa reforred 10 the Okays-
ma Unirenity Hosphal beczmw of  probooped
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30 min Incubation with mithramycin. It was
normal when induced by collagen (teble IV)
Flatelet adhesion was norma! (table V)
Uptake of MC serotonin and “C-adenine
was slightly inhibited at 30 min (table VI)
There was no Interference with the sta-
bility of platelet membranes, as manifested
by increaso in hght transmission followmg
repeated {reezing and thawing (table VIT)
The coagulation factors were not nflu-
enced In vitro (table VIIT) The euglobulin
clot Iysis time alwnys exceeded 3 h indlcat
Ing absence of increased fibrnolytic activity

Discussion

The concentrations of mithramycin nsed
were chosen £0 that the Jower dose (0 46 pAM)
corresponded  to  concentrations met in
plaama in patients treated wath the drug.

The nvestigations revealed Impaired eg
gregation of platelets following the addition
of the drug in vitro This was conmistent
with a diminished release of platelet factor 4
and decreased reptilase clot retraction. It
was interesting to see that the impairment of
platelet factor 4 releass was more marked
following preincubation for 30 min than for
5min lrrespective of concentration. No
such influence was found in the controls. It
indicates that the drug may Interfers with
some receptor inslde the platelets.

Mithramyein is belleved to interfere with
the synthesis of nuclele acads. It is therefore
remarkable that it could eliat a direct effect
on the platelets, since these cells lack nucle
and have few ribosomes. Mithramycin s
also mown to depress the calcium levels fn
hypercalcemia [9) It may therefore imter

fere with the calclum metsbolism, This may
be a possible explanation for the platelet ab-
normalities observed.

KRuoblx/Klener/Crosbery

The abnormality found was mild, bot it
cannot be excluded that it may contribute to
the bleeding tendency sometimes observed
invivo
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Abstract, A ic, female, 56-y 1d identical Japanese twins wers found to
have & severe ab lity in the surfsce-medk ntrirde lation, fbrh aod
esteralytic activity These defects were thought to be due to the Iack of Fitzgerald factar
because of the jom of knolin partial P tume aud ksolin-

sctivated eaglobulin lyrhs time that were not comrected by the addition of Flzgerald trait
plaxma but were corrected to normal levels by the addition of bolated bovine high-molec
ular weight Mnnogen, Fletcher trait-plasma or Hagemsa trait-plawme.

Introdection follow the sctivation effects of Hageman
aod plesma prekalfikrein in the groerstion
Fnzpnldhtmr[l 2] bs reqarted © bo of clot: fng acthvity [9] FOMW-kinino-
Indip surface d clotting,  gen abo facili ion of Hag
mmdﬂnh:—;mu'uﬂan factor [10]
and the enh This paper reports the fint cases of Fitz

hyThn“ybywhthth;ﬂlldhﬂmpr gerald factor defickency 3 cases in one fam-
ticlpates In the surface-mediated plasma re- 1y in the Orient, who have Jow levels of
actions Is not sloflar to that of Fletcher fac  pleuma prekalfikrein.

tor (plazma prekalllkrein) [3-5] The Flao-

Jeac factor [6, 7] and Williams factor [8]

seem o bo fonctionally Mentical with Fite-  Materish and Methods

iamn) factor has been Mentified a3 high-  CoF Repen
The probund ke ~obd
molecalar-weight (FMW ) Kinopen {2, i tomni. o LM dmibinisioing

act prior to the activation of Factor XI and  ma Unlversity Hospital becrmse of
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30 min incubation with mithramyein. It was
normal when induced by collagen (table IV)
Platelet adheslon was normal (table V)
Uptake of "C-scrotonin and “C adenme
was slightly Inhibited st 30 mun (table V)
There wns no interference with the sta
bility of platelet membranes as manifested
by increase n light transmission following
repeated [reczing and thawing (table VIT)
The coagulation factors were not infln
enced /n vitro (table VIIT) The euglobulln
clot lysis time always exceeded 3 b, mdicat
ing absence of increased fibrinolytic acthvity

Discutslon

The concentrations of mithramyein used
were chosen so that the lower dose (0 46 pM)
corresponded  to  concentrations met in
plasma in patients treated with the drug.

The investigntions revealed impaired ag
gregation of platelets following the addition
of the drug in vitro This was consistent
with a diminished releass ot platelet factor 4
and decreased reptilase clot retraction. It
was Intercsting to seo that the impalrment of
platelet factor 4 release was more marked
following preincubation for 30 min than for
Smin irrespective of copcentration. No
such Influence was found In the coatrols, It
indicates that the drug may mterfere with
some receptor inside tho platelets.

Mithramycin is believed to Interfere with
the syntbesls of nucleic acids. It is therefore
remarkable that it could elicit & direct effect
on the platelets, since theso cells fack auclel
and bave few ribosomes. Mithmmyeln is
also known to depress the calclum levels in
hyperealcemia [9] It may therefory Inter

fere with the calciom metabolistn. This may
be a possible explanation for the plateflet ab-
normalitles observed.

Kobi/Klener/Cronbery

The abnormality found was mild, bot
cannot be excluded that it may contribate to
the bleeding tendency sometimes obserred
in vivo
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Absiract. Asymptomatic, female, 56-year-old ilentical Jl:plnuotwlmwm fornd to
Intringc

bave a scvere ab fity in the surface: and
esterolytic activity Theso defects wero thonght to be due to the lack of Fitrgerald factor
became of the oot of kaolin: partial t % time wod kolin-

sctivated euglobulin fysis time that were ot corrected by the addifion of Fltrgerald talt
platma but were corrected to normal kevels by the nddition of solated bovine high-mobec

nlar welght kintnogen, Fletcher trait-plesms or Hageman tratt-plyuna,

Ixtroduction

qum-m[l 2] bs reparded 10 be
d clotting,

Ebdndyﬂz,m md kintn-generation
and the of vascular bil
hyTbawybywH:hFh:;:nldhuorpu
Uclpatrs fn the surface-mediated plasma re
actions is pot similar to that of Fletcher fac
tor (plasma prekallikrein) [3-5] The Flao-
Jeac factor [6, 7] md Williems factor [8]
seem to bo fonctionally idemtical with Fiz
gerald factor. Fitrgenald (Flavjeac or Wil-
lianms) factor has been identified as high-
weiht (HMW) kabopen [2,

7-5] snd it hes been reported that it may
act prior to the ectivation of Factor XT and

follow the actiration cffects of Hageman
and plasma prekallikreln in the tion
of clot-promoting ectivity [9] HAMW-kinino-

This paper reports tho first cases of Fliz
genld factor defickency 3 cases hn ooc fam-
iy fn the Odent, who have low lcvels of
plasma prekalErein.

Materiats and Alethods

Caxx Report

Tha probend (cass 1) ks 36-year-old identical
Japancs fonule twin withoot previoos kemor
rhagic tesdencles. She wae refared to the Okeya-
ma Univenity Hospltal becarms of  protoeped
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30 min incubation with mithramycin. It was
normal when induced by collagen (table IV)
Platelet adhesion was norms] (table V).
Uptake of “C-scrotonin and “C adenme
was slightly inhibited ot 30 mn (table vI).
There was no Interference with the sta-
bility of platelet membrancs, as mandfested
by Increase in light transmission following
repeated freexing and thawing (table VII)
The coagulation Iactors were not influ
enced In vitro (table VIII). The euglobulin
clot fysis ime always exceeded 3 h, indicat
Ing absence of increased fibrinolytic acuvity

Dhcuasslon

The concentrations of mithramycin wsed
were chosen so that the lower dose (0 46 M)
corresponded  to  concentrations met in
plasma in patients treated with the drug.

The investigations revealed Impaired ag-
gregation of platelets followmg the addition
of the drug in vitro This was consistent
with a diminished relense of platelet factor 4
mnd decreased reptilase clot retracton It
was interesting fo see that the {mpafrment of
platelet factor 4 release was more marked
following prelncubation for 30 mun than for
Smin frrespective of concentration No
such influence was found m the controls. It
indrcates that the drug may interfere with
some receptor inside the platelets.

Mithramycin #s belleved to interfere with

the synthesis of nuclele acids. It iz therefore
remarkable that it could elicht a direct effect
ou the platelets, smeo thess cells Iack nucled
and have few ribosomes. Mithmmycin ls
ahobmmdcprusthecﬂdum)cvehh:
hypercaleemin [9) It may thereforo inter
fero with the calclum metabolism, This may
be a possible explanstion for the platelet ab-
normalithes obscrved.

Kuobig/KleeerCreobey

The abnormality found was mild, but i
cannot be excluded that it may contribate b
the bleeding tendency sometmes observed
Invivo
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Table L. Rootine coagxiation sindies

109
Contral  Casl Ce2 Cox)
20 >10 ND ND
126 1o 116 123
310 304 2090 22
22 @0 o 5260
12 16 133 124
174 160 176 162
U0 3300 %20 ND
negatiyo 26 oepttre meputive
eeguiive  pegative ot pogatfre
10 165 ND ND

Table I Crom-correction stodies txiag APTT? (sec) of patient plesma (PT-PL) with the addhion of other

daficient plawse

PTFL

PT-PL + Pactor VIlI-deficyent plama (3.2)
PT-PL + Factor D{-deficient plasma (8.2)
PT-PL + Factor Xi-defioet placea (3.2
PT-PL + Factor XTl-defickent plewra (3 2)
PT-PL + Flecher tralt-plawna (3.0
PT-PL + Prtzprrakd toakt-phesma (8.2)

Case | Cas 2 Cam 3
2113 200 2552
x5 N4 350
02 20 3
»s 30 «04
s 302 no
372 o 34
2540 4 2602

APTT was mensured using eflargic sckd o3 the actrvatieg sgent with  2-min incobetion perfod.

corrected almost to normal by the additon

cotrected by the addition of Fltzgerald trait
plasma to the patient plasma but was com-
pletely corrected by the sddition of Factor
XI-deficdent plasma, XII-defickent plasma
or Fletcher tradt-plasma (table 1) Tho ab-
normal APTT was only pertially corrected
alter projonged incubation with kaolln or
ellagic acid.

In procoagulant essays for clotting fsc
tors, the content of Flagerald factor was
less than 17 of tho pormal plasma which
wa estimated by APTT The other factors
were present at rorroal bevels except Fletch-
er factor, Fletcher factor was present ot &
concentration of 28% of normal, Factor XI
was 88 of noamal by the anc-stage method
with coogenital homan deficknt plarma,
whereas the mmo factor was 28-40* of
normal by the same method i which bovine



% Filrgeaid factor

Fle. 1 Pedigree of the family

pa,rﬂg]!hmnboplmln dmcobulnednpanoll
routipe p of her b o
mcdnnhm.Shcnndavemlemdmﬁ'ﬂY"m
excenlre bleediog at the ages of 30 yearn

Figure 1 gives the family pedigres- the family
history revealed po comanguinity Case 2 Is the
other twin, Case 3 [ their elder sister

Laboratory Procedures

Blood was collected in pl-su: ly'rh:lﬂ mﬂ
added to slliconized fubes
trate anticoagalant 3.8Y (1 ml mﬂmlwwm’
blood) The samples were centrifnged for 20 min
at 3,000 rpm and plazma was removed using play.
tic droppers. The plasma was allquoted into play
tic tnbes and either tested immediately or quick
{frozen and stored at =70 °C vatil tested.

Activated partlal thromboplastin time (APTT)
was measored nsing keofin (kaolin-APTT) or ek
laglc ackt (cllagic acid-APTT) as the activating
agent with a 2 min Incubation period.

Amays for factors VIO, IX, XI and X,
Fletcher factor and Fitzgerald factor were per
formed by & modification of the APTT with con-
seninally deficlent plasma. Factor T was asuyed
bymmbodofanmma‘AuﬂzLFmv
by the metbod of Qwdck {13, facter VII X com-
plex by the method of Hougle [14]

The kaolin-activated cugiobulin Iyxis assay was
perfarmed by the method af Ogston e al [15]

- mxﬁﬁw

The Lsolis frated plegma ytic actiity
for  p-tolucae-sulfoayl-L-arginine  methyl  erter
(TAME) was anayed by the method of Colman «f
ol {16]

Tests of the effects of kininogen
0a APTT of patient plasma were performed msing
purificd bovioe MW kinfnogen and low-molecs-
Jar welght (LW Jitaloogen which wero prepered
by the method of Komiy« et al. [17}

Results

The results of bemostatic tests are re-
ported in tablo L The APTT was found to
bggm:ﬂypmlﬂﬂg"d-mc”"l the keolin-
APTT was 628 0 sec (control 46.2 sec) and
cliagc acid APTT was 2618 zec (control
29.85¢c) Tho onc-stage prothrombm tims
was 13 0sec (control 11 4 sec) The throm-
bin time was 11 6 sec (control 12.0 sec)

The abnormal APTT was corrected by
performing the APTT on a mixturo of pa-
tient and normal plasma which was p
bated for 2 min at 37 C. The thromboplas-
tin generation time was highly abnormal
the abriormal thromboplastin formation was
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We have reported the first cases In the
Orient of this defidency which were found
I S6-year-old identical Japaneso twins and
their elder sister Our cass also thowed

Ttk inm-
fibrinolysis end csterolytic activity with low
levels of plasma prekallikrein. Partial defi-
clency of prekallfkrein ectinty in kiok
defickency has been reported in petienty
with Fitrgernld trait [2, 9] Willlams tradt
18] and Reid tralt [18) and conld be ex
plained In several ways [8, 10, 19] On the
one band, the deficlencles in prekalikrein

anayed by the ooe-stage method within ho-
man deficent plasma was 88 of nommal,
bat the same factor estimated by using bov-
ine deficient plruma was 28-40%. Thh
discrepancy may be doe to species incom-
patibifity between human pletma and bovine
plasma for ectivation of Factor XL

P plasms
with ksolln such 2y exists In Willlams tradt
snd Reld trait. In a mixtore of eqmal vole
wnes of Fletcher trait plema and patient
plasma, aboat 26% of the normal 1-min ar
ginine esterase sctivity ocemrred wpon ka-

which was combitent with

¢y there aro profound Nies bn b1 ofin activa
vitro surface-medlated fibrino-  the prekallik
Inis and Linh generation, yet there s no

content of 28% of normal
in the patient plasma.
Coafirmatory diagnosh was made by
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0 Ha;

fati

factons

Identical twlns.
ND = Not determined.

Table IV Effect of Mninogen (KGN} preparations
upon APTT of patient plasma (T PL) (case 1)t

APTT sec

61

Normal plasma + buffer 2 1)
47

PT PL + baffer 2 1)

BT PL + bovine HMW KGN
(Lag/md (2 1)

PT PL + bovine LMW RGN
a2 1)

i After @1 ml plasma was incubated with 0.05 ml
kxolin (5 mg/ml), 0.03 ml cephalin and 0.05 ml HAMW
KON or LMY KGN for 2 min, APTT was recorded
by addition of 0.05 ] CaCls (e Af).

74

435

deflcient plasma was used as & substrate (ta-
ble ITT)

The clotting defect in this patent was
corrected by the addition of highly purificd
bovine HMW Kninogen, bot not by the ad-
dition of LMW kinhnogen (table IV).

The keolin-activated evglotmlln lyshs
time was abeormally prolonged. The add-

Yashi/hoya/h urody/h it rlms/Kimura/hator/Ob ki

Case 1 Case 20 Cix 3
3300 220 ND*
%0 ND o
130 ND o)
no ND ND
0 ND ND
0 ND ND
a8 ND ND
b n p-1

8 76 ND
normal normal Dorz]
2] 23 pi]
<1 <1 <1

Table V Raolln-activated euglobulin lysis tune of
patient platma (PT PL) (case 1) and its correction upoa

mixing with other deficient plasmas

Plagna source Exglobalinlysk
time, min

Buffer control > 1200

Norma) control 1.0

PTPL > 1200

PT PL + normal plasma (1 1) 140

PT PL + Hageman tralt (2 1) 160

PT PL + Fictcher tait (1 1) 165

PT PL + Fitzgerald trait (1 1) > 1200

tian of Fitzgerald trmi-plasma had no cffect,
whereas the addition of Fletcher trait-plas-
ma corrected the lysls hme (table V).

The keolm-sctivated esterolytic activity
tested on TAMe, was extremely Jow within
the first 15 mm of exposure to kaolin, With
t{he eddition of an equal volume of Fletcher
treit plasma to the patient plasma, 1 min ar
ginine esterste activity increased, but only
to Ievels 264 of rormal (6. 2}
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obecrvation In dieease siates. Ann. nterm, Med.
71 P-T73 (1969).
l7Km:|i'n,lL.ld.o,}Ln.-dSm:lH,T Borins

18 Lncher C. L. Reid tradt. A new expremion of
high mobccmlar welght kiniogen (FOMW Lixd-
m)d-unhry Abstract, Clin. Rex. 34 47A

19Duum-,v
and Seped, 1 K. Prelaillkreln
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cross-correction  studies with  Fitzgerald
trait-plasma and by the correction of the ab-
normal APTT by the additfon of punfied
bovine HMW kininogen to patient plasma.
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References

1 Waldman, R. Abraham, J P, Rebuck, J W
Caldwell, ] Saito H, and Rammoff, O D..
Fitzgerald factor A hitherto unrecognlred coag
ulatfon factor Lancet i $49-951 (1975).

2 Salto H., Ratroff, O.D., Waldmann, R., and

Hayshi/Koya/huroda/hitazima/Kinrora/Kator/Ot-kbd

6 Lacombe, M. J., Varet, B, and Levy J P A
hitherto undescribed plamma factor acting st
the contact phase of blood coagulation (Flao-
Jeac factor). Case report and coaguhation stod-
Ies. Blood 46. 761-768 (1975)

7 Woepper K. D, Miller D R, and Lacombe,
M. J  Flagjeac trait. Deficiency of homas
plasma lninogen. J clin, Invest 56 1633
1672 (197%)

8 Colman, R. W Bagdanarisn, A. Talamo, G
F., Seavay M. Guimaralet, J A, Pierce, J V
and haplan, A P Wil tralt, Homan tinl
mogen defidency with diminished levels of
plasminogen proactivator and preimiikrein as-
sociated with abnormalities of the Hageman
factor-dependent pathways. J clln. Invest. 56
1650-1662 (1975).

9 Domldson, V H. Glmeck, H. L, Miller M
A, Movat, H. Z, and Habel, F Kininogen
deficiency In Fitzgerald trait. Role of high mo-
lecnlar welght Linfnogen in clotting and fibri-
nolysh, J clin Invest §7 327-337 (1976).

10 Grifftn, J H. and Cochrane, C. O Mecha-
nisms for the Imvolvement of high molecular
welght kininogen i surface-dependent resc
tloms of Hageman factor Proc. matn. Acad
Scl USA 73 2554-2538 (1576)

11 Proctor R. R. and Rappaport, S. L. The par
thal thromboplastin time with kaolin. A stmple
screening test for fint stage plamma clotting

fes, Am. J clln Path 35 212-219

Abraham, J P Fli 1d trait. Deficd of
a hitherto unrecognized agent, Fitzperald fac
in surf; diated fractl

tor par
of clotting, fibrinolysls, generation of kinin,
and tho property of dlluted plaxma enhancing
vascular permeability (PF/DI} J clin. Invest.
55 1082-1089 (1975).

3 Saito, H, Ratnoff, O D and Domaldson, V
H. Defective activation of clotting, fibrinolyals
and permesbility-enhancing systems {n homan
Fletcher traft plasma Circulation Res. 34
641-651 (1974).

4 Weln, A. 8 Qallin, J I, and Kaplan, A. P
Fletcher factor deficiency a diminished rate of

of prekallikrein with abnormalities of cosgule
thon, fibrinolyzls, chemotactic activity and kin-
in gencration. J clln. Invest 33 622-633

579 i

(1961)

12 Owren, R A and Axy, E_ The control of Di
coumarol therapy and quantitative determine-
tlon of and procomvertn. J clin
Lab. Invest. 3 201-208 (1951).

13 Quick, A. J The assay and properties of La-
bile Factor (Factor V). J clin Path 13
457461 (1960).

14 Hougle, C.. A simple assay method for Factor
X (Stuart Prower Factor). Proc. Soc. exp. Biol
Med. 109 754-756 (1962).

15 Ogtton, D Ogaton, M. C. Marie, C, Ramoff,
0. D and Forbes, C. D Studics on a com-
piex mechasism for the activation of plesmb
gen by kaolin end by chlocofarm. The partich
pation of Hageman factor and additioas] co-
factors. J cfin. Invest. 42. 1786-1801 (1969).

16 Colman, R. M. Mason, I W and Sherry 8.

S Woepper K. D.. T
man. J exp. Med. 138, 1345-1355 (1973).



Plasminogen Leveds 1o Sobjects with Eosinophlfs

Tahle L Plesminogtn kevels (proveotytic tmitymi) In secum end plascws in normal and coslnophiBie enbjects

Subjects Nomber

i

{

RRskuy

21 fenles and 29 male, thelr sye raoge wm

0-0415 X 1000

Placminagen Determinatton

Blood was whibdrrwn aficr  light breakfas.
The matbod previooaly described by Glredemd o
ol (5] was partly modified aa followe 05 ml of
plexms @ml of 39 sodam citrats wod Bl of

Tuc mamts of Remnwert owd Codon [6). 1 5 mb-
rects with eoudoopbilia and 2 pormals, the plasmd-
DOgTR Mvele were tho messered In the beffy coet
yer of cirsted bood after twics freemag and
thawrag m dry ke,

Bone Marrow Srwiies
Poos marrow performmed m 9
Pasicsts wbo kad
and  marlad mxream In comtaoptls fn their booe
oW cells was observed,

Plasmicogen, proteolytic uekty'mi
phazma serem
17+01 1124038
178 0% 210 £ 0346
100 PREEN L]
179 k033 214 £ 044
L73 & 039 216 £ 045
1.90 & 03S 1124 044
12 +052 220+ 0%
157 +£026 210+040
140 214048

Rewlits ad Dhcumion

As {lustrated in tablc I, there b no sig-
nificant difference in the plaxminogen levehs
messared elther In plasma (p > 0.8) or se-
rum (p > 0 7) between normals and ecosino-
philics, There arc also no significant differ
ences fn the plaaminogen kevels between
males snd femeles p > 08 for plasma and
p>0.4 for serum, respectively However
there are significantly higher plasminogen
levels measured [n sernm than plaama
both pormals and cosinophilics wuh
p < 0.001 The mean plasminogen messured
in baffy coat plasma sfter freezing and
thawing was 173 + 032 U/ml and no dif
ference was found from the valoes simmlts-
neoasly measured fn their own platma with
a mean level of 1.75 + 037 Utml. Plesmi-
nogen was stable afier freezing [7]

It 1 known that costoophilic series are

booe marrow [9] a3 wans 2lso observed In
this stndy If marrow eosinophils are re
pomible {or blood

the Incresse bn marrow cosinophils shoald
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Plasminogen Levels in Subjects with Eosinophiha

1

S Vi and A Pi

IR

T S

Division of Hematology Department of Mediclne, Faculty of Medicine, Shiraj Hospital,

Mahidol Unlversity Bangkok

Key Words. Buffy coat Eounophilia Plasms Plasminogen

Abstract. Plasminogen determmations were performed in 98 normal volunteers and
50 subjects with cosinophilia. There was no significant difference in the plasminogen levels
between these two groups, Since Incressed cosinophils in the bone marrow of those eomno-

plulic subjects were also demonstrated. This
whether the eosinophils would reelly be the site

Introdoction

Plasminogen Is a plasma protein precur
sor of the fibnnolytic enzyme plasmin, its
function i to lyse fibrin clots Two major
forms of human plasminogen have been
{dentified, one fs NH,-termmal glutamic
2cd with a molecular weight of 87 000 2nd
the other is NH,; terminal lysine or valine
[1] In spite of this knowledge, very little
has been achleved on the sites of organ syn
thesis of plasminogen. Liver and kidney ap-
parently did not synthesize plasimnogen be
cause the perfusate from the isolated Liver
perfusion ghowed no plamminogen activity
2] and normal plasminogen levels wero
found both In sacphnc rats and anephnc
patlents [3] Barnhant and Riddle [4] by
tmmuogofluorescent stady wrere able to dem-
omtrate profibninolysin or plasminogen in
the marrow cosmophils, and none In the
pertpheral blood eomnophils. The marrow
cosinophils, therefore, were suggested 10 be

observation should ramse 2 questron as to
of systemic plasmmogen synthesis.

the site of plaxminogen synthesis and before
theso cells leave for the blood stream they
releass most of their plasmmogen content
mto the blood. Marrow ecsmophils a1 being
a ste of plexmmogen synthesls has been
geaenlly accepted, and no more information
Is being emphastzed to this previous obser
vadon. Our present stndy therefore, will
took for the relationship between cosmophil
and plasminogen levels by measunng thelr
activity in bath normals and subjects with
eosinophilia doe to varrous causes.

Materis! and Methods

Subfects

There were S0 subjects with ecxinophilis,
thelr abeolnte eosivophil counts wero 1.153-
41069 X 1041, Of these 50 cases, IG were amo-
chated with clinical guathostomissh, 14 wero ap-
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Erythrocyte and Plasms Lipids fn Terminal Renal Insufficiency

Renate Bleiber W Eggert, G Reschmann and D Kunze

Degartment af Qllvkcal Blochamistry {Director Prot. E. Egger) and Departmect of Misdical Research
and Nephrology Pedhautric Clink (Dérector Prof. P Groxome), Charitd, Homwboldt Untversity
Berlln

Key Werds. Exythrocyts lipids  Plexma Jipids  Phosphalipld fatty acids
Terminal renal imotfaency

Abstract. Lipids in erythrocytes #nd plrzma of children and adults with terminal renal
imutficiency were determined end compared with those of normal controls. The erythrocyts

phospholipids in uremic patints wero aktered in and
rd.nﬁvelydcnnd)lndhbdmb( y Spht fin, p
serine, total erythrocy fipkd content and were within the normal range.
Ttndmﬂcdmlylhutlhc gtion of plasma p showed sm fncresse In all
harpholipids except ph ‘%&Tbcmmmﬂ:dﬁmdmmdmlbbund
to bo clovated The fatty acid dbstribution In the ey bolrid
mmwmmmmwﬁmmmmmdﬂm
in sphipgomyelin and in lecithin and Sightly decromed in phosphat

idyketbanolaxine. It conld be shown that the lipid alterations in uremic erythrocytes were
quits different trom those in plasma. There were no typical eigm for an incressed lipld
peraxddation in the erythrocytes of petients with renal invofficlency

Renal anemia b an early compiication of  hitberto unknown resson [1 4 6, 8, 15
reml insufficiency It s camstsently ob-  18-24 38-40).
1erved {n the Trewence of seoum crentinine In patients with terminel renal inseff-
levels of 2-3m/100ml [19 22] A closs ciency erythrocyte strvival wes redoced to

hemoglobin

in children, r = 073 [29] The two pathoge-  thought to be camed by alteratfons in the
netle components discrtsed in rens! ancmin  strocture and fimction of the erythrocytes
mmlﬂnﬂccﬂmrdno{mnhmcmw Indoced by elevated concentratioos of toxic
related whth an erythropok in the plasma [ 1-23 27 35
nd a shortened erythrocyte survival of  38-40] The bemolysh-pramoting effect of
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theoretically have increased the plasmino-

Vit h rnham /G

scn by urokinase. Partia) characterization of a
peptide. J biol. Chem 249

gen levels. The normal pl pen levels
observed among our eostnophilic subjects m
this study should rake a question as to
whether marrow ecosmophils are really the
site of plasminogen synthesis for blood plas-
minogen Riddle and Barnhart [10] further
demonstrated positive plasmmogen in peri-
pheral cosinophils from mflammatory tis
sues and exudate besides marrow eosino-
phils [2] The positive plasminogen in these
particular cosinophils could on the one
hand, simply be an inside metabolsm in the
process of cell maturation and perhaps for
their functions. Our present knowledge
about cosinophils remams very limited [11]
The subjects who exhibited costnophilia did
not necessarily have normally functroning
cosnophils and ax well as normal plasmino-
gen synthesis. However this finding should
lead one to reconsider the site of plasmino-
gen synthesis especially the cosinophil as
being the site of plasmmogen synthesis
would apparently need further clarification
Our observation of higher plasminogen
activity in serum than In the pattents own
plasma s mteresting. This was different
from the observation of Feml [12] who
found the same activity both in plasma and
in serum However he had added the equl-
valent amounts of sodium atrate that was
present in the plasma to the serum before the
mesasurement, while we did not. Since the
white blood cells from the buffy coat study
appear to have an insignificant plasminogen
activity that sodinm cltrate has an effect on
p]umiuogmmmuremcmhutobckrptin
comsideration.
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Erythrocyte and Pisems Lipids in Termina] Reaal InsifTickency 1%

(p < 0 05) incressed, Therefore, the propor Fatty Acid Distribution in Erythrocyts
o of singls phospholiplds in relaton to Phospholipids

total phospholipid wer alterated s follows. In comparbon with controls, the fatty
decreass in relative phosphatidylcholine (le-  acld of the thres main phospho-
cthin PCh) content (p <0 01), Increase fn  Hpids PCh, PE and sphingomyelin (Sph)
relative PE content (p < 0.01 tables I, H). showed specific variations, whereas that of

Erythrocyte Cholesterol In uremia, the fatty acld distribution was
The cholesterol content of erythrocytes  modified as follows in PCh, C18:2 was de-
of patients with renal insufficlency was not  crexsed (p << 0.05), C24 1/22.4 was dlightly
different from that of comtrods (table T). Increased (p < 0.1) in PE, C22.1720-4 was

Toke L. Erythrocyse Hpkis ba memis. Contants fa amol P or ol chobecterol/mi packed erytarocyies cor

i
{

L tocey -~ FJ traces 51 -
Eph 110 o7 4 102 ol 51 1
PCh 119 a1r n 117 17 5 nt
rE 119 oas P 1.06 w17 51 207 <oos
Ps ass a0 n 0s4 aiy 0 na
M om a3 4 003 a4 20 nx
Toaal P 4m [-X 4 n i ass -« 12
Chal 11 107 n 1% ass 2 s
Pl= total P = wotal #pid content Chol X ™ eewnt

weine = ptandard devistion m = xnmber of keveatigations 1= valos acconding #0 Badenty t Wit p = prob-
significant.

Ut Coatrol t »

X X s a
L taces o 5
Sph 2646 209 b1 1866 2 s
ru e 149 p2] nmn 19 2 10 <0601
rE »u L5 24 n 1 0 %0 <00l
s JLel} 1 H 197 168 51
" 20 H 12
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the wremic plasma could be mvestigated by
cross-expenments [1 9]

Jacob et al [21] Yawata et ol [38) and
Yawata and Jacob [39] found clevated
solfbemoglobin formation in crythrocytes by
oxldizing noxes in connection with uremic

Blefber/Eggert/Reickmann/Kraze

drynens under a nltrogen stream and redimolred
In chloroformmethanal (21, vv). The lpids Wers

stomal TLC ming petroletherether (180:20, v a1
colvents  phosphollpid fractionated by
two-dlmenaional TLC, taking the solvent sysitan
hlorof b o (1305018, o)

plasma. The elevated sulfhemoglobi
duction fn wremic erythrocytes could event
ually be caused by the influence of substan
ces activated by oxygen [7 34] and distur
bances within the pentote-phosphate shunt
[21 38-40] Lipid peroxidation follgwed
by an alterated membrane lipld distribution
would be the consequence of the two
mechanisms descnbed {2, 5 15 16 26 37]

The purposc of this investigation was to
examine the [ipid distribution fn erythro-
cyles in renal apemia, The major emphasis
of the studies outlined In this paper was laid
on the problem whether quanttative varia
tions In lipids can explain the reduced ery
throcyte survival.

Material and Methods

The lipids of erythrocytea obtalned from 17
children and 7 adolts with termfual repal fnsnffl-
clency wers d, Flasma ph Ripid
plaumna free cholesterol and the faity acid distribn-
tion In eryth hosphollpids wers examined
in 15 adults and children with uremia. The resalns
were compared with appropriste controls, 20 ml
freshly drawn heparinized blood were amatyred.
The favertigations wefo always carrled out befare

trifugation and the erythrocytes wese wubed
thres times in cold hotonlc phosphate butfer solu-
tion, pH 74 Immediately thereatter erythrocyles
mdphmwmmtdybcmoﬁnﬂmdvﬂhd‘b-
tilled methanol fn an Ultratumux mixer and after
addition of distilled chloroform extracted accord-
ing 1o Folch [14). Butylated hydroxotoloeno
(Cninhmcan:h.UK)mlddcduuudal-
dant to cach probe and solvent yed.
mpmbammwnd-ndmmdw

acidw-

aad
ter (60:80:20:20-10, v/v), respectively
Afer

chlorflnorescein (0.2%), the separated probes were
scraped off and determined a3 follows: cholerterol
2ccording to Beakens et al. [3), orthopborpbate after
d jon of the phospholipids with perchioric ackd
(2, 200 °C) acrording to Hallermeyer et al. 1T}

‘The lipid valves obtained wero related to mi-
liliters of packed erythrocytes tomespooding o
the packed ceil volome (PCV) of to milffiters of

plamms.

The fatty acid dhribution of the phaspholipids
was determined according to the classical proce-
dure of Dodpe and PAlllpy {11] with few modifi-
cations. The transexterification to methyl esten
was performed with BFmmetbanol (14%s, wiv) o
cording to Aforrison end Srmith (28]

All amilyses were curied ot in a Yy,

10*/ EGSS-X on Gaschrom~Q 100-120 mesh.

Single fatty ackds were identified hothermically
at 180 °C; the temptrature was be-
tween 150 and 190 °C with 2 heating rate of 1°C/
min for routine estimation. The identification w3
controlled with NIH text substances, After climb
mlh:nlnuthlmunu(lbemmlw
tion by the T criterfon all the resuits wero infer-
preted by Student's ¢ test.

Results

Erythrocyte Phospholiplds

Erythrocyte phospboliplds of patients
with renal insufficiency were slightly but
pot sigificantly elevated. Only phosphati-
dylethanolamine (PE) was significantly
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Tabls ¥ Cossnt of sieghe phowpholipids expressed us percent of total plasma phospholipids  total plesma

phocptolipids = 100%

Ureria
b 4 s

LL 720 24 15
£ph 254 384 15
PCh 407 &0 13
rE 441 1D 15
] 291 180 13
. - 15

Abreviatons &1 I table L

Discasslion

Thnuscndllruulnu!mxmd]nh—

Coatrob t

x .

€91 3 16 ns
19508 133 13 ot
0] s 13 s
4 1 53 s
pAL L 16 TN

16

The resalts farther did not show ey typ-
kal signs of e erythrocyr peroxidation.
Thit cxn be concluded from the pormal or
elevated PS and PE contents, The degrada-
tion of these Hpids by peroxidation is be-
Beved to be the consequence of thefr high
amounts of highly mmsatorated fatty ackds
[2,5 7 10 15 16, 26, 37] The farty acid

ereased, Morcover PCh, FE and Sph esch
showed a reduction in one main fatty acld
The cholesterol a3 the erythrocyte peoiral
Tptd was not modified in patlents with are-
mia,

These resulis stand out in contrast to the

phosphol
plds, with the exception of PS, a3 well a1 in

The ol 5 of
erythrocyte Hpids poted in nremia thus do
not correspond to those of plasma Tipids de-
spite the PCh sod chokesterol exchange be-
tween plasma and erythrocytes [30]

of PE and PS was caly shightly
modified In oremds, Only the dimbvution of
arachidonic acid (C20-4) i PE could cven-
toally be assoctated with peroxddation.

The results of sporadic previons research
on erythrocyte phospholipids in renal fovuf
ficiency ylelded contradictory resalts. Ltz
{25] reported & decrease in total erythrocyte
phospbolipids tn uremia, but his control vat
ves were significantly higher (mear 500 )
than those of our coutrols and the normal
values reported In the Hterature [10, 11
30-32] But be aho observed an aheration
af the phospbolipld ditdbetion In the
mmmmmxmmmu

Lumummlhermﬂnn(lmmdw
our own resalts, Pielichowsk et al. [33] ro
ferring therr resulis to the number of eryth-



Blelber/Eggert/Reichmann/Kenze

120
Table ML Deviated fatty acid of erythrocyte phospholipkd .
112! fatty ackd content (= 100%) in uremia, in percent from
Phospholipdd and  Fatty acid coatent
fasty acid t P
nrernla eoatrol
X ] n x . n
Sph C18 2 292 167 12 127 1
2 15 206 <o
Q21720 4 696 38 13 345 136 14 2 <om
Co0 812 375 M u3r 37 ] 20 <o
PCh C18 2 1555 A1 14 1861 163 13 218 <o
Qg 2 1m 13 126 08 1 1m <ul
PE C21/20 4 1968 31 10 2268 143 13 201 <0l
Abbreviations as in table L.
‘Table IV Plasma pbospholipkds and rificd chok 1 In wremis, Amounts in xg P/ml plasm o
myg cholesterol/100 ml plasma
Uremh Controls t P
4 5 n X 3 n
L 737 293 15 5y 1% 17 175 <at
Sph n7n 08 1S 1385 181 15 1 <000
PCh 6674 159 14 989 549 15 33 <ol
PE 443 1415 21 1 15 201 <0l
P 236 237 1S 249 116 16 ne
Pl - 15 - 15
Tow! P 10047 2381 15 7451 t48 15 28 .0M
Chol 6038 1100 21 5040 1228 17 260 .08
Abbeevistions as in table I

slightly decreased (p<01) in Sph, C240

was decreesed (p<<005), C182 apd
C22 1720 4 were Increased (p < D 05).
Plasma Phaspholiplds

With the exception of PS the single and
total phospholipid conteuts of plumsa were
elevated in uremia. fysolecithin (LL) and

PE were slightly elevated (p <0 1) whereas
PCh (p<001), Sph (p <0 001) and tota}
phospholipid contents (p << 001) wero sig-
nificantly elevated (table IV). The mtio of
xingle to total phospholipids was normal (ta-
ble V) Unesterified cholesterol was xignifi-
cantly clevated in uremic plasma (p << 0 05
table IV) Esterified cholesterol and trigly
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rocytes, noted an increase n PCh Sph and
total phospholipids, as well as a depletion of
PE fn erythrocytes of uremic patients. Al
terations of erythrocyte membranes volv
ing membrane liplds in uremis could ex
plaln the opposite results, The pathogenctic
meanlng of these changes cannot be mter
preted on the basls of our results. Mem
brane properties as fluidity permeability
flux of catlons, activity of enzymatic sys-
tems are dependent on a normal lipld distri-
bution in the membrane. Finally reference
must be made to the fact that the whole ery-
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throcyte population does not oblj iy re-
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population Further investigations, In partic-
ular in vitro are designed.
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Abstract. An enzyme-linked immunosorbent sssay hes been developed for detecting
antlbodies combined wath red cell surface antigens. In the test, the fluorescence relessed
from 4-methylumbelliferylphosphate is measured after exposure of antibody-costed red celb
to alkalino phosphatase conpled to anti-human globulin, The essay Is sentive, reproducble,
quantitative and potentially adaptable to an antomatic analyzer system.

The agglutinating Indirect anti-human
globulin test routinely used in hematology
and blood transfusion laboratories does not
glve a quantltatlve measurement and In some
instances is not sufficlently sensitive to de-
tect antoantibodies or alloantibodies capa-
ble of destroying red cells of corresponding
phenotypes.

The method described here 15 based on
the enzyme linked immunosorbent assay
[1] with the antibody-coated red cells as the
immobfle immunosorbent phase. Alkaline
phosphatase covaleatly coupled to anti-hu
man globulin cnables a quantitative mea

sure of antibodies by using the floorescent
4-methylumbelliferylphasph:
ive, and

Materials and Methods

Homan blood was collected In acid-chrute-
dextross solution and kept for up to 30 days at e
frigerator tempersture before washing and resa-
pension as desaribed below Antl-D and antlc =
tisers were preserved fn 0.1Y sodium azide aod

technique
6, respectively when tested agalnst CD/CDe
(for anti-D) and ede/ede (for anti<) red cella, (The
Iy most prob aro given
here to thow single or donble representation of
specific Rh antigens on the red cefle The Hkell-

hood of Rh genotyping error of COWCDe cells 3
aboat 2%/, tince thero i no antl-d antibody.)

substrate 4
The technique i relisble, q

shout four times more scnsitive than the
routine method.

phate precipitation
bit antiserum to this humen toymunoglobolin was



Q1 A/ Na phowpbete, pH 70, % final volzme of
2ml for 120zmn at 23 °C. The reaction was ser
mizated by the addition of 2ml of 0.2 M ethanol-
exioe pH 7.0, snd thea dultyred agaiest 1 biter of
this silotion, followsd by two dalysss wgxinet
sxtbody-atkaine

phrtass
0md with 0.1 A NaC 1% NaN, This sohetion
- was stable for at beast 6 manths.

Low lonic Sirength Solution (LI5S} (5]
A cooceutrried wock solution wey made of

a7

izg 0154 NaHCO with 015A NaOH to  pH
of 98. T this buffer was sdded MgQl, to  com-
caretion  of SN wnd  Aowthylombed-
Layiphogbate (Sgms) &t 1 mAM w0 ghvo the fioal
sebatrate scimtion. Thes soivtion was stablo for et
Seuxt 10 h o2 room semperatuTe,

Wash Selutions
Thise were 1% BSA (bovise serwm albwmin;
Shym, fraction V) by mormal allos (0% wH)
Y thn 0.05% NaN,. or 1/ BSA i LISS.

STicom-Cowted Tnt Twbes
Prrer taba 13 X 100m were costed with

Iml of LISSAluted antiserom for Mmim ot

\37'C-Fcr comtrol, washed oosemitired cell

430 spectrofloodmeter at 365 om excitatiom and
453mma emimdon [61 The rucits were exprossed
3 flnarescencs oolts repermating the reading of
the sensitized cefls minos that of the comtrols,

Resuits and Discwstlon

Figure 1 shows the resolts of experd-
ments performed on scparate occasions with
the red cells of 3 different CDe/CDe dopors
and serial dilutions of the sock anth-D ser
um. The data points are the mesn of four

and the plotted
s thst of the scnsitired minos the coutrol
cells. The floorescence of the control cells
&4 oot vary with the compositon of the
first tocubetion solotion, being the wame in
LISS, 1/ BSA/LISS or autic serum 8-
loted fn LISS. The coeffictent of varation
(or these determinations was aboot 5 », and
the variances of the controts and the three
mwost dilmte antiera were essentially the
same. The variances of the control samples
were combined to ghe a standard deviation
of S=28 fluorescence vnlts (o = 12)
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Abstract. An enzyme linked fmmunosorbent assay has been developed for detecting
antibodies combined with red cell surface antigens. In the test, the flnorescence rejesses
from 4 methylumbellifery Iphosphate Is measured after exposure of antibody-coated red celf
to alkaline phosphatase coupled to anti-human globulin. The assay ks sensitve, reproducibiy
quanutative and potentially adaptable to an automatic anslyzer system.

The agglutinating Indirect antl-human
globulin test routinely wsed fn hematology
and blood transfusion laboratories does not
glve a quanttative measurement and in some

Materlals and Methods

Human blood was collected in acid-cirsir-
dextrose solution and kept for vp to 30 dayy st Te-
& before washing and rest+

tlictentl Hve to de

fs not oyt y
tect autoantibodies or alloantibodies capa
ble of destroying red cells of corresponding
phenotypes.

The method described here is based on
the enzyme linked Imnmmosorbeut assay
[1] with the antibody-coated yed cells as tho
humobile immunosorbent phase. Alkaline
phosphatase covalently coupled to anth-hu-
man globulin cnables & quantiative mea-
sure of antfbodics by using the fluorescent
substrate 4-methylumbelliferylphosphate.
Tho technique is reliable, quantitative, and
about four times more scmsitive than the

routine method,

pension as described below AntiD and antic s

tisera were preserved in 0.1% sodtem azile sad

kept frozen untll use, Thelr titers by the standerd

manual antiglobuln techniquo wers 132 and

116, rempectively when todded aguinst CDe/CDe

(for anti-D) and ofe/cde (for anti-c) red cells, (The
tistically most

abont 2%, sirce thers is no anti-d xatibody }

Rabbit Anti-Hwwan Giobulin
Plsama from 4 donors was pooled and the fm-

phate procipitation
bit antiserum to this homan mmunogiobulin wes



ELISA Test for Red Cell Antibodics
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Fig. 1. Eozyme linked asaay of the red celly of
3 CDe/CDe donors. The cells had been stared for
3 days (R), 12 days (O) and 30 days (@) The
nnit of standard devistlon was derived from the
pooled variance of the controly, o = 12,

Table L Mean of doplicate determinatioms of

fluarescence, using red cells bomaozygous and betero-
Tygous for the c antigen

Antlc Red cell Rh type Ratio

ditution edefede CDefede
cdejede  CDEfcse

116 163 72 23

132 62 34 18

which was used to construct the right-hand
ordinate in figure 1 At an ant-D dilution of
196 the experiment with the lowest re
sponss had a fluorescence about 2.3 stand-
ard deviations greater than that of the con-
trol thus the probability of a false reading
wras less than 1¥/s. At a dllotion level of 1 64
thcpmbaliﬁfyoflnhcevalmanwmmgu-

Je. Using the man
gztmwithuchofthcthmcmdcnﬂnm-

Osborne Gibbett

Ples, the titer was 1.32 Red cell age of op
to 30 days did not apprechably alter the
magnitude of the response n the assay
However alder cells were more fraglle and
could hemolyze, with resultant quenching of
the fluorescence by the released hemogho-
bin, To reduce thls quenching cffect the re-
action mixture was diluted In baffer to pH
10.3 the pH of maximum flvorescence, be-
fore measurement.

Red cells of genotypes CDelcde
cde/cde were sensitized with anti-c to mes-
sure the dosage effect in homozygotes xnd
heterozygotes, The results given In table I
are expressed in floorescence units a3 the
mean of duplicatz experiments. They shav
a doubling effect of celly with smgle 1d
double dosage of the ¢ antigen. When thest
red cells were treated with anti-c and te
usual indirect antigiobulin test, the CDefcde
cells were only very weakly agglotiszird
2and the titer of the serum against cdefodt
cellswas 1 16

1o this Immunosorbent method the vanx
bles with greatest cffect arc the amowt ol
BSA In the second meubation solutlan, ad
the volume of coupled antibody-alkalioc
phosphatase solution. In the absence of
BSA the nonspecific adsorption of the ant-
body-alkalme phosphatase complex to red
cells I3 extremely high, resplting in no &
ference between sensitized and control cells
Increasing the volume of enzyme-linked anth
body can decrease the second incubstos
time and increase the sensitivity The vob
ume chosen was a compromise between
reagent use and reschon time. This assay
can be completed In about 2h and lexds
to a quantitative and sensitive Indirect
antl-human globulin test that also has the
potential for uso in an actomatic analyrer

systent.



Lrukocyte Cosnts during Lenkapherwsh

clinically significant complement activation
docs pot occur during this procedure — &
fact of soms Importance becaose of cone
cerm for dooor safety The pattern of Jen-
kocyte county durkrg IFCL has not been re
ported. Accordingly we performed serial
total and differential white blood ccll counts
(WBC) during this procedure.

Methody

mmmwwmwm

apalysh employing the sign and paired t wests.

Remits

25 douors nnderwent complete IFCL (8
collection cycles). Total WBC and peutro-
phil counts in donor blood were tignificent
Iy decressed (p < 0 05) after the procedure,
althongh changes expressed as mean +
SEM were, in fact, slight Prepherexis total
WBC and peutrophil cownts were 5,288
+ 281 snd 2,994 + 197 cellw/ul, wheress,

hereshs values were 4,984 - 227 and

ereta £
W fut io the sccond cycle

2,919tl77:|:|1:/p.|,nspecuvdy

Changes in lenkocyte counts fn the blood
of 8 donors as measured scrhally during
IFCL are presented In table I Every kenko-
cyte type decressed significantly (sign and/
or paired t text) in concentration foDawing
the retnfusion of cell-free plasma and eryth-
rocytes obtatned from the firyt collection cy-
cle, Ahhough the decreases were small for

fell below prepberesis values, bat they Bd
not remain coosistently lower thaa prephe
resis ooes. However a high degree of count
g precision was [mposaible, a8 evidenced
by the relatively large sandard errors, be-
cxme cell coocentrations were low

The concentration of each type of keuko-
cyte present in oae sample was compared 1o
the comrespoading valoe in the next (eg,
neutrophils In 1-4s-peutrophils fn 2, o 3
etc). Whh the exception of the significant
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Effect of Intermuttent-Flow Centrifugation Lenkapheresis on
Donor Leakocyte Counts

Ronadld G Strauss Lawrence C Maguire John A Koepke and John S Thompson
Universlty of Towa Hospitals and Clinles, Iowa City fowa

Key Words, Complement Intermittent flow centnfugation leukupheresis
Leukapheresis Leukocyte counts

Abstract. Effects of intermittent-flow centrifugation lenkapherens (IFCL) on feko-
cyte counts 10 donor blood have not been reported. Accordingly total and differcatid
white blood cell counts wero preformed serfally dunng IFCL. A significant decrex
(p << 005 in all types of leukocytes occurred fn donor blood eary in pheress wd ¥t
probably the comsequence of hemodilution Concentrations of most feukocyte typy
remained decreased throughout the procedure, and 2 rebound Jenkocytosis was nat defee
ted Thus, leokocyte Kinetics in donor blood durmg IFCL differ from those reported far
filtration leukrpheresis in which the pattern of selective neutropenis followed by reboud

neutrophilia has been aseribed to complement actrvation.

pattern of selecth penla followed by
rodomd mertropiitis fay beer eoployed 2
evidenco to support complement activaton

dunng hemodialyns and In animal models

Introduction
Neutropenia followed within minutes by

retnrn towards, and often sbove, pormal
valpes, occurs in donor blood during the
carly moments of continucus-flow filtration
Icukapheresis (CFFL) [4-6] Thit reaction
has been explained as follows® (a) comple-
ment Is activated by the Interaction of bood
with nylon filters (b) cleavage peptides
(C54) are infused into the domor via the
blood retum line and promote the formaton
of neutrophil aggregates that are transieatly
sequestered  within the microvasculatore,
parﬂculnﬂypulmcnﬂ?vweh[l 2, 4] This

frevicwed in 2]
Complement changes are seen during fn-
termittent flow centrifugation levknpheress
(IFCL) however they have been ascribed,
nat to activation, but to the loss of proteins
by adsorbtion onto the artificial surfaces of
the IFCL apparatus [8] Subtie evidence of
complement activation could pass andetect
ed by In vitro studies, and the absence of
changes in donor pemtrophil cowmts during
TFCL would provide further evidence that
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decrease noted when sample 1 values were
compared to prepheresis counts, no sipmifi-
cant changes in any leakocyte type occurred
Iater during the procedure (p > 0 05) indl
cating that neither a rebound Ieukocytosis
nor an additional fall could be detected in
sequential samples

Discussion

A sgnificant decrease in all types of Jen
kocytes occurred in donor blood early in
IFCL. Concentraton of several leukocyte
types remained low throughout the proce-
dure Rebound leukocytosis was not detect
ed. This slight leulopenia, involving all
types of leukocytes, is probably the result of
volume expansion since 10~20% hemodila
tion has been repeatedly documented during
IFCL. By the techmique employed in this
study [7] donor hematocrits conmstently
fall 10-12% [3 9] Unlike the situation in
CFFL, complement activation seems un
likely In IFCL because of the lack of a
selective and marked (<< 50%/s decrease) neo
tropenia followed by neutrophilia [4-6)
These data support previous information
that complement is not activated during
IFCL [8] and suggest that, at least in this
respect, IFCL poses less donor ritk than
CFFL-
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Table L Leukocyts changes in sequenth! sk
during ks P . heresd

Leukocyts Prepberesh  Sample !
Total WBC 48105 41011 p<00T
(p< Q0]
Neutrophlls 2.6 + 0.4 2102 (p<0
{p<001)
Lymphocytes 1.5+ 02 1302 (p<0td)
)
Mooocytes BI+4 281 + 361 (p <O01)
(p<0®)
Eoslnophils 141 £33 90423 (p<00D)
oS
Basophils 4517 4215 p<00)
[

1 Crils x 103/ + SB (significance of prephersit
\1—nmphbydmtﬂ)(dgﬂﬁm:mdw

va-samplo by paired t test).
2 Total celly/sd rather than cells x 10l
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L-p-Glutamyl Transpeptidase Activity in Normal and Leokemic

Lenkocytes

B Hultberg and U Sp3gren

Departruent of Clinical Chemistry University Hospital, Lond

Key Words. y»-Glutamy] transpeptidase Leukemia Leukocytes

Abstract. The activity of y-glotamy) transpeptidase was hvestgated in normal md
leukemic leukocytes. Enzyme activity was poutively correlated wath the proportica of
mature nentrophils and monocytes. In isolated Jenkocytes from patients with acute myelold
leukemia low values were obtained compared to controls.

Introduction

Simple, synthetic, commercially availa-
ble substrates have been shown to be valua-
ble in the study of many different enrymes
In human white blood cells [1 2] Thu,
analysis of the leuhocyte content of N-ace.
tyl A-glucosaminidase stems to facilitate the
morphologic diagnosis of the monacytic leu-
kemias even when they present with very im-
matore precursor cells in the penpheral
blood.

The present fvestigation was under
taken to study the distdbution of a mem
brane enzyme, le, p-glutamyl

dase in normal and leakemic lenkocytes.

Nomenclature

'Ibedmﬁcnnonofthc}cuk:miumdot
medﬂmmumumnot%rmm

Material and Methods

Controls. Theso comprised 4 men xed 4 wor

al blood data are presented in table I

Morphological Investiparions. May-Gritowaid-
Glemma stained blood fitms from all patients aod
concomftant booe marrow smears from 18 p
teats wero available A differential comat of 1,000
nocleated celis i emch smear was performed bY
aus of the anthors (US) without Lnowledgs of
the biochemicel data.

Enryms Aswy 7-Glutamy| transpeptidese wat
determined by the method of Baker Chemicals BU
(Deventer Holland) with L-pglutamyl p-nhtroant
ide as substratc and ming 100 u] of leukoeyte
bomogeoate (5,000-10,000 kukocytes/ul prepared
as described eariicr (1D as enzymeo source.

Statitics. Nooparameiric statisiica were em-

were med to anert significance of the resalts,



L-~Gloamyl Trapspsptidase in Lenkocytes 113
Tabke L Hematologic data of 23 patcrts and of § normak
Bex Apc  Diagnosis rGioamd WBC I®IN E L M PM MB MC LB
tram- %% % K % % %X %
Peptidase!
Patwrnis
HN M 66 rescie
cosinophia 473 s 32 614 55 30
YL M 22 roshe
counophile 736 94 338 153 43 43 11
AH M & Beellbhmphome 436 54 P4 12 20 43 775 30
HI M & AML MO o®8 2400 34 01 19 Q7 10 %06 15 07
HL F 52 AML MO a7 1610 s 30 a2 929 14
AN F & AML M1 619 2270 126 04 MO 14 94 361 59
RE M 33 AML Ml TH4 % 76 01 56 02 44 T4 27
BH M 4 AMMOLMAM 131 163 28 100 140 330 162 174 12
OH M 0 AMMoLM4 210 3 M. 13135 35 D4 64 142
MK F 27  AMMoLMEo 809 640 97 11 303 243 159 160 a7
WW M M CMMol 44 141 17 13 M1 W1 4y 01
ER M ®  smoulderng
leckemts 73 us 7L 04162 12 77 294 34 04
SW F 4 AMoL MSB- 96 73 218 198 236 310 15 02
NEA M 4 AMol MSB 1% 24 37 138332 s 01 314 0
HC M T AMoL M3B I7 1520 12 01 47 Q4 533 IT6 2
KR F 75 AML M$B D 613 Eo 69 0 11. M1 10
UP M 4 ALL 153 19 39 05 645 32 o3 a3 s
LP F 2 ALL ke ns 26 137 03 o5 11 s
PS M I ALL 010 a0 194 .0 133 28 08 06 20 M6
TE M 57 QL (31 Pik} 44 0. M6 OF
or F m CLL 108 D4 13 44 M6 18
EB. F 1 QL o 1mo 31 01938 10
KL M 7 AL o %00 17 6. 953 o2 01 o4
Awrmels
(range) 4N/ 21 57 500-168 $699 4. 03 14 34
4F 643 77-453 33
Ne L= L= M= | MB = myeo-

s MC= 1LB=

AML = acue. wukemua
AMMol = acoty myclomonacyc kulemia  CMMol = chronx sytomomonyte kewkemia  AMoL = acur
monocytic kel e ALL = acwt bophobinte keokome CLL = chrone hmphory e kukemea. The sob-
hra scordng to Uk TAB cinaficstos syman [5] are aho green.

1-CHotasay | tranepepiase actndy n ecprrwed s macromoles mutwtriie splt par mnete per haer deulocyse
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Results

Enzyme value diagnosis, and penpheral
blood data are shown n table I The rela
tons between r-glutamyl transpeptidsse ac
tiviies and the proportions of different
types of lcuhocytes are presented 1n table 11
It can be scen that enzyme octivity was pos
itively correlated with the proportions of
mature neutrophils and monocytes.

The enzymic actfvities of the acute mye-
loid leukemias patients were significantly
lower than those of the normal conirols
(p<001) Within the lymphatic disenss
group there was great variability in enzyme
activity

Talle I Relations betw cen enzymk activitiey ex
pressed ax U/10* whute blood celfs and percentages of
different types of white blood cells figures zhve the
Spearman ranl corretrtion coeffickents and the Kegrees

of sgnificance

Cell types All patients All it
and controls hrphade
(n=3) diseases
{n=23
N 0635 0T
~ o000t < D00f
N+M 0685 o8l
< 0.001 0.001
N+E 0598 oM
< 001 <0001
N+ MC o521 o7
<001 < 0.001
C+PMo 043 0.5
N+M+M I oo

N Nestrophls M= E-PMO-
polls MC-FW
WM‘__‘_,______M

Hultberg/Syégren

Table J1L Relation between alkallne phosphatar

and L pghutany] transpeptidase
Ra Signthanx

Al patienits and controls 0337 as

(n=31)

Allpontympbatke dbesses 0579 p<00l

(n=23)

Alkaline phosphatase was also analyred
in all patents and controls and the results
were shown m a previous study [2] Toere
was ng significant correlation between
j-glutamyl  transpeptidase and  alkalice
phosphatase when all patients and contros
were included 1n the test (table 111) When
the lymphatc discases were excloded, 2 53
mificant correlation was obtalned (tabie 11T

Discussion

Glutamyl trunspeptidase is a cell meo-
brane enzyme with high activity in epithefi
cells of many organs, ¢ g., the hver and ¢
kidneys. This enryme Iy also present on ¢
external surface of lymphold cells with 3
marked range of activity depending on the
subpopulations defined by membrane pherr
otype (3 4] In general, cell lines from p&-
tients with lymphoproliferstive drseases had
lower activities than corresponding haxs
from controls [3 4]

y-Glutamy! transpeptidase has formedy
histochemically d mated in noye
Ioid elements of the bone marrow ieloding
mitotic pormoblasts and mega
{7] The rglutamyl trtaspepidase sctivity
of the marrow lymphocytes was also shown
to be significantly lower than that of the
{ymph node lymphocytes.
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Ly-Gheamy! Trempeptidese ln Lewkocyses

Using subeellular fractionation of solated
granalocytes, Rustin and Peters (6] bave re
cently shown that p-ghutemyl tranypeptidass
exhibrts a bimodal distribution with localiza-
toa to both endoplasmic reticutum snd spe-
clfic granular components. Alkaline phosphe-
tase activity showed a similar distribation.

In the present Investigation we found a
pronounced activity {n the mature neutro-
phils and monocytes. Lower values were re
corded i the cosinophils and the granulo-
poictic precursor cells. Low enrymic activ
ity bas formerly been recorded In the aoute
myelodd leukemiss [3] and this bs venfied n
the present paper In the acute hympbold
kukemiz cven rmalsed enrymic sctivities
may occur probably camed by differences
In the cell-surface structure and Ity immu-
nologleal characteristics.

Alkaline was abso snalyzed
i all patients and controhy [2] This sciivity
%25 most pronounced 1 the oture neatro-
phils. When the lymphtie diseases wete ex
cloded, there was a sgnificant correlation
between the two enzymes.

The surfsce kxlﬂnba] of pglutamyl
transpeptidne [3 4] makes ths enzyme
weful as & purfsce marker for nornal apd
peoplasilc cells in various stages of differen
tialion and mataration. A combinstion of
analyses of pglotamy] transpeptidase with
some hydrolases, e g the phosphateses and
the N-acetyl f-glocosaminidase makes h
posible to oblain enryme profiles with
characteristical patterms for the  arjous
Hpes of myclowd and lymphold leulemias.
Studics of the enzyme content may [aciliate
the morpbological classfication beaides the
uwe of arom cytochemlcal stainlag proce
dures necevsary for the separaton of the
scute lculemias foto svemal evtologrenl sub-
groops w th ddfferent therapeutc regimes.
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Plasma cell Leukaemia
Diagnostic Problems In Our Experience whth 11 Cases

V A Toma F P Retief G M Potgieterand] D Anderson

Departments of Hi Internal Mediine, Chemical P: Hogy aod
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hey Wonls. Malignant plasma cell dyscrasias  Plasma cell asynchromsm  Plasma o
leukaemin  Transmission electron microscopy

Abstract, 11 patients with plasma cell leukacmia (PCL) are reported. Diagnostc clinctl
haematological immunologreal biochemical and electron microscopical (TEM) dsta vt
analysed and compared to the largest series of PCL cases reported i the Mterature. Spechl
attention was pald to four facets of this discase (a) the chnical picture at admussion )
the frequency of PCL (c) the production of M components 1n relation to the maturity &
type of the asynchronous plasma cells, and (d) the diagnostic problems of this enty o
acute leukacmua of the afferent limb of the B lymphocyte transformation In thrs 57
PCL emerges as a dustnct cliaical entity patients are severcly anaemuc, hepatosplen®
megaly is prominent, bone lessions are uncommun but it present are usually poc
osteolytic, and the response to treatment with an alkylating agent and g]ucocomaﬂd L]
poor The diagnosis is difficult since the circulatng plasma cells may have morpholopatl
features which only allows the diagnosis to be made after the TEM examination. If
peripheral blood of cases of acute leuk las and ytic d fas b5 roptmely
examned by TEM PCL appears to be a not uncommon variant of plasma cell dyscrasia -
n the present study 1t was 11%

nant plasma cell dyscrasia due to the prolif

Introdaction

The fint light microscopie description of
plasma cells that conforms with our present
day aiteria comes from von Marschalko
{34] wn 1895 although plasma cells were
reco, by Ramon v Cajal (21] and
Unna (33] mn 1890 and 1891, respectively

Plasma cell lenkaemia (PCL) is 2 malig

cration of these cells in the bone marro®
penpheral blood and visceral organs. Jt 32
distinct clinicopathological condition pTe
senting charactenstically with hepatomegely
and/or splenomegaly relatively lirtte skei-
tal damage and an acute course with 2
mean survival of 4 8 months from the tim®
of diagnosls [15] It is a rare diseass, first



Plasma Cell Lonlnemta

described by Foa [7] in 1904 with an inci-
dence 16-29 that of mutiphe myeloma [$
11 14] 111 mcceptable cases of PCL have
been reported o the Jiterature [S 11 12,
14 15-18, 23 26, 36] Only the very re
cently publithed senes includes 8 folly in-
vestigated patients from the clinical, hxema-
tologlcal, Immunological, biochemcal and
electron microscopical (TEM) polnt ov view
[36] It is generally acknowledged that
TEM can play an important rok in identifi-
cation of plasma cell and thus may facill-
tate the disgnasts of PCL.

We are reporting 11 cases of PCL fulfill-
{ng dlagnostic criterls, and will focns on
problems pertaining to- (a) the clmical pk

137

coeed. In order %0 overcome difficnlties B prob-
Lermatic caser, choctron microwopy mn be eed, &
i1 clearly wen from the presnt wody The dhap-
nowlc crirh of this discase was formnlated and
wsad in the paxt by others (see Introdnction) sad
the mume were also appled fn thh wndy W
wouk Lke %o stress tbat the criterion of the obk-
gatory prosce of 20° of plewme ceibs b the pe

and
ernl blood snd booe marrow for TEM was the
mme m doxcribed for the marpbologhal kdentifl.
cation of T and B hympbocytes 27 28] aad re
cestly osed for stadies from the fald of functioual
ultrestrectare [30, 31]

ture at admistion (b) the f of PCL,
(<) the production of M components in rels-
tion to the matarity of plasma cells, and (d)
the disgnostic problems of this entity of
scie leuksemia of the afferent limb of the
B lymphocyte transformation.

Material

Patierts
11 casex of PCL were diagnosed in the bocal

fearores (able 1D and

marphological
th ) plasma oell (PO) 291

chemmcal featoren (bl 110) of pancats are prven.
Reported petheots ba thn artxcke were all duagpaowed
1 bavieg PCL on admémion iok bowinal, and
oome 0f thew patbents soffered from any other
eaNgram plewme cell dyscrrsie befors the dugno-
sh of PCL.

Methods

Dcf..m.a. rrcL

scperate clemicopatbotopical
ﬂmtyn(lunwloa d'y-cndn. Gagnom of
this dmeme b cfficedt of all caees arv to be diag-

b alled PCL herenn el with dmilir oyt
Plasonic et wuh

cirmps of amall wze artached 1o or free from the
e ruckear membrane b alied PCIL PCT and
PCIT vere quanntated i the peripheral Mood of
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hey Words, Mahgnant plasma cell dyscrasias  Plasma cell asynchronsm Plzsma o
leukacmia Transnussion electron microscopy

Abstract. 11 patlents with plasma cell leukaenua (PCL) are reported. Draguostc i
h logieal i ogical blochemical and electron microscopical (TEM) data »¥
analysed and compared to the largest series of PCL cases reported 1n the fiterature. o
attentron was pard to four facets of this disease- (2) the chnical picture at Wpﬂ
the frequency of PCL (c) the producuon of M components m relavon 10 the mﬂm‘j" 4
type of the asynchronous plasma cells, and (d) the diagnostic problems of this Cﬂm
acute leukaera of the afferent hmb of the B lymphocyte transformanon 12 1hs
PCL emerges as o distinct clinical ennty” patients are severcly anaemic, hq:at@;h;
megaly is prominent, bone lesuons are uncommua but if present are uspally M
osteolytic, and the response to treatment with an alkylanng agent and ﬂm*"d
poor The dungnoss is difficult mnce the circulaung plasma cells may have morphd Hgﬂr
features which only allows the diagnosis to be made after the TEM examinanoc-
peripheral blood of cases of acnte lenkaemias and rmmunocytic dyscramas ¥ s
examined by TEM PCL appears to be a not uncommen vanant of plasma ccll dy

in the present study 1t was 11%..

Introducfion nant plasma cell dyscrasa doe ©© be pootd
eration of these cells in the bod® ks
The first Light microscopic description of — peripheral blood and visceral organt -
plasma cells that conforms with our present distinct  climeopathological L‘Ohﬂ&ﬁm'
day cntena comes from von Marschalko senting characterisncally with el?;ﬂgmmskck‘!
[34] m 1895 although plasma cells were snd/or splenomegaly relatively s
recognized by Ramon v Cajal [21] and tl damoge, and an 'm‘t;mm:lh:ﬂm‘
Unna [33] m 1890 and 1891 respectively mean survival of 4 8 mam fit
Plasma cell leokacma (PCL) 15 2 malig-  of diagnosis [15] It 13 a e diseast



Ploema Cell Leukaemin

described by Foa {7] in 1904 with an Incl
dence 16-2% that of maltiple mycloma {5
11 14] 111 acceptable cases of PCL have
been reported In the literature [ 11 1.,
14 15-18 23 26, 36] Only the very re-
cently published scries tnctudes 8 fally fo-
vestipated patients from the clinical, heems-
tologhcal, immunological, biochemical and
electron microscopical (TEM) pout ov view
[36] It &1 genenally acknowlkedged that
TEM cxn play an important role in dentifi-
caton of plosma cells and thus may facill-
tate the diagnosis of PCL.

We aro reporting 11 cases of PCL falfill-
g diagnostc criterla, and will focus on
problems pertaining to- (a) the clinical pic
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ueed b the paxt by others (s Tatrodoction’) asd
e tame werv aho appled b thh sody W
wouk Uks to sirem thet the criterion of the obi
piory prosence of 20% of plawma cells b the ps-
vipberul blood extablshed by the Eght miowcopy
shoukd be verified ehectron nrkcroscopically

rmm-nm/«rm

cexlly waed for studies from the fiekd of fanctional
altrestrocure [30, 31}

ture at admiwsbon (b) the y of PCL,
(c) the prodnction of M components fn rela
thon to the mturity of plasma cells, und ()
the dagnostic problems of this entity of
acute lenkacmiz of the afferent limb of the
B hymphocyte transformaton.

Material

Fatienis
11 caves of PCL were disgnowed in tha Jocal

chemecal {etores (table IT) of paternty are given
Reported paliests o this aricle were all diegnowed
& having PCL om admission into bosphtal, asd
nooe of thess paticsts sffored from mxy otber
alignant plese cefl dyscrasia before the dixgmo-
mol PCL

Methods

Definttion § PCL

PCL representy  scpanats chcopethological
sty of kmannocyte dyserrsia. The diagnoss of
this cHssmic fn defTicwlt If all casts ars to be dlag

Plasng orlls

(VAT) cobarped the o

ma et ead the lew for the plaama
cell matwraton [27] Brcfty memy

variasts of Plasma cells beve berm

type 11 o7 shortly PCII [277 (fTg 1)
plasm cell kaving more than half of by oy
mpl‘-nmltd whh roagh edoplesmic reticnbnm

n called PCL berems  coll whh skmlar cyto-
i bt wkh

Clumpt of wrall sire attached to or free from the
tooer pockar mambrans b called PCI PCT and
PCIl were quaniitried I the peripheral blood




Patients Age  Sex Race Hospt Arnemia Bone Booe Hyper
years talised  Haemorrhage pain X-ny ixcoety

No mame

H Iweg 43 M caucasold 28374 moderate yes no nomml  sever
2 PM &0 M negrobd 18874 modenatepo  yo* osteop, o

3 PS I M negroid 6175 severe yes no osteop. PO

4 B M 43 M negrold 15375 modeateyes -* porm! 00

5 JN n M negrold 4875  moderate yes no oficop, B0

6 IN 19 M negroid 21975 severe yes . orcop ™

7 AF k) M negrodd 31075 severcyes d ND el

8 ET 36 F negroid 41175 severc yes no porral DO

9 MM 5] F negroid 28276 severo no yes osteoly ™0
10 EM 50 F negrodd 8677 severe oo et osteoly no
1 PBW 67 M awaeld 10178 nono yes osteoly no

Only after pressure on the sternum.
v Comatous. Not assessed

Table IT. Hacmatological data at admistion to the hospital of the 11 patients with PCL

P2 Peripheral blood
thent
No. light mkroscopy (LM)
M BLAST |

Het MCV MCH MCHC The Retic ESR NG EG BG L
% % % 4

feukoc. Hb
x100g1 % 1 pg 100 X100 Wert % % %

1 94 77 ;1 B6 30 35 108 6 10 3 2 1 469

2 61 73 19 100 37 33 205 48 17 9 91

3 a1 3t w0 s 23 a0 5 5 o1

o35 15 1 M > 38 & 125 23 8 9t

s &5 73 0m 106 M 12 51! 153 4 4 3

6 ms S0 3 4 45 3 1 s

7 450 46 13 8 0 313 » 45 10 4 | s

s 14 4414 81 26 1 4 48 403 3 1 ERY

o 53 42 14 120 3 12 108 12 1M 4 s

o 30 45 14 ® 3B M o 37 100 11 5

1% s w s 3 M ND B0 2 1z -7

Inlobnlated puckets ¢ = N, 1% N 1%

a~Bandi4% b= i =N 4% Ny % f=N H

d-daxﬁumoth:rl:om‘ﬂlmd
cytes 2% ND = not dooe-



]

b ﬂig
as§u=»~3=-§ Bii

21473
11974
5173
2.7
p-pX.3
15107
11078
o117

12677
1T

Z28 8 53833
SRR2ZENRER -
355

*3

7

22

2 33 - é

Sw

z =.3 5338% 43¢

10 patients, and in the bone marrow of 7 pathents
sad oxprewed a1 pereentage cakulated from 100
to 200 cell comaty

Results

Incidence Race Sexand Age

A total of 102 patents wero dugnosed
a3 having malignant plesme cell dyscraala at
the Unbrersity Academic Hospitals of
Blocmfontetn during the perod April 1974
to September 1978, 11 patients (11/) fal-
{illed the criteria of PCL. The dlagnosls was
made in afl patients with PCL within 3
months from the onset of the first symp-
toms The maprity of patients (78%/) were
of pegroid origin. This Incldence B higher
than expected with 59%/ of Sotho aad
Tshana blacks in the reglon. Males were
predominantly affected (73%) This i In
contrast to findlngs in plesma cell malignan-
cles In general where the malefermale mtio

was found to be 11 [15] Woodniff et ol.
[36] Pruzanskl et ol. [20] Kyle et «f [14]
and Isobe ot al. [1 ] found the male fuch-

dence with PCL of 50, 60, 75 and 100%,
respectively No reason for the make fockden-
cc b evident, but {t may reflect specific rce
characteristics, or might be due to the small
number of patients. The age of our patienty
varied from 19 to 89 years, with 27%
younger than 40 yearns. Plasma cell mallg-
Dancy ocoun i younger age groops in the
oegrodd popalstion of our mibew, and may
bo an explanatlon for thhs finding [mpubl.
observation in the same population group).
Patlent 6 is the youngest case of PCL re
ported in the lherature.

Anaermua
All but ons of pathents were snaemic.
The ansemiz was severs (Hb 3-5¢/1) hn



Table 111 | fogical and blochemical data at admission to the hospital of 11 patients with PCL
Patlent  Total Albumin  s-Ig u-Bence-  Pamaprotedn #-Ce, + Ureom,
No protein, Jones mmol1 ol ]

L4 135G IgA  IgM
t 1290 270 ™ S 40 pot/k 1gG/k s 12
. 44 »s & 10 30 pos/la LC/ta 206 46
3 26.0 416 151 31 57 pos/la LC/la 206 503
‘4 ®01 321 157 10. 720 neg neg 06 102
] 44 357 a8 2 6 e 1£G/x 160 4
6 510 7. 0 10 40 pov/la LC/la 1.60 1o
7 - 208 3
s 612 318 150 85 135 pos/la LC/a 209 73
9 860 141 1010 1S 10 pos/la LC/Ia —%0 10
10 434 200 0 10 6 pok LCK 020 o
1 s99 488 - g nex 206 "

= not dooe, the paticnt ded 43

= Should be higher cryoglobuling were not taken into consideration b
after admission ¢ = non-secretory
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45%, moderate (Hb 7-8¢/1) in 55/ of the
petients and was generally normochromic
normocytic (73% ) but some caset, with
border [ime cases Incloded (27 ) had ma-
crocytic hyperchromic ansemiz. We con-
cluded that anaemia in this series of PCL
wxs more scvere than found In the other
four large reported series 91/ of our
patents had Hb levels between 31 and
771

Hepatomegaly and Splenomegaly
Hepatomegaly was prosent in 82¢,
splepomegaly in 64/ of the patients and
64/ of the patients had hepatospleno-
megaly These organs were not enlarged in
only 2 pahents. The intdence of hepato-
is somewhat higher than in
the senes of Kyle et al. [14] where spleno-
mtp}yruprmculln41/dﬂrpﬁcnu,
galy in 53%,
in 35 /s, and patients exhiblting no enlarge-
ment of these organs, 41 /s

Bleeding Diathesis
Ablcedin;t:ndenqwup‘ru:mln&/

141

proteinaemias [9] Kyle ef ol [14] did ot
record the presence of baemorthage n their
patients, which was present in 504 of tho
patlents stodicd by Pruzanskf ef ol. [20] and
in 27% of those studied by Woodruff et al.
{36] Prupsnski et ol. regarded the bleeding
tendency ma characteristic of PCL, and to-
gether with the diffuse booe marrow and
peripheral blood mvolvement they related
this disease to acute keukeemia.

Skeletal Ditease

In 4 out of 8 patients where it could be
mmessed, bone paln was present. Skeletal
X-rays were performed on 10 pethents 3
were normal, 4 had osteoporosis and 3 had
osteolytic lesioms. Osteolytic lesions were
widely spread in 1 patient only The inck-
denrce of boae letiom docs not differ from
that scen in myeloma, although the osteolyt
ic lesions are not a3 widespread (oaly 1 omt
of 10 pattents had a such keslon).

Hyperviscosdty
Only 1 patient (No. 1) bad the rare hy
syndrome  corresponding to fs

©f our patients at the time of
Symptoms wero mahly related to gastro-in
testinal bleeding, but epistaxds,

and echymoses ako occurred. This was at
tributed to thrombocytopema present in all
bleeding patients  Plateket counts vaned
[rom 24 to 108 X 10°/1 in this growp of pa-
tients. Other studies of hacmostasls were
not performed. It B pomible that other
causes may complicate haemorrbage in pars-

plasm cell
waxdarrastion
il T (D) &

g L ML b B
hympbocyte b the 3rd arrastion stage (B3L
Asyachromom plrena
wooe plasma cett IT (Rell)

low m omoltple oy of 24/
[35] This b the only patient reported with
yperviscosity and PCL from the largest
avaflable series in this condition.

Protein Studlex

Serum total protein concentrations var
icd from 434 t0 1290 ¢/ In 55/ of the
patients total protein concentrations were
actually lower than pormal (433-61.2¢1)
amd 27 had increased protein values
(86.0-129.0gM1) Albumin levels were fre
quently low bot varied from 14 1 to 48.8 g1,
The immunoglobulln levels were amalysed
afier taking into consideration the different
normal values obtained for cancasokds (IgG
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100-240 IgA 70-280 IgM males 70-290
and females 120-450 IU/ml) and negroids
(IgG 110-320 IgA 80-300 IgM males
100-350 and females 120-450 1U/ml). In
creased values of IgG were found in 3 out
of 10 patients, normal levels found 1n 3 out
of 10 patients and low levels in 4 out of 10
patients. Increased values of IgA were not
observed Normal values of IgA were found
in 2 cases while 8 out of 10 patients gave
low levels Increased IgM levels of the poly
clonal type were found in 1 cmse and rc
duced levels in 8 out of 10 cases. Thus, IgM
immunoglobulins were generally decreased,
which is roughly comparable with IgA In
this PCL study Serum paraprotein level m
3 out of 10 patients was of the IgG class,
while in 5 patients 1t was of pure light chain
and 1n 2 out of 10 patients no paraprotein
was found. In patients without paraprotein
the dmgnosis was based on the finding of
more than 27% of plasma cells n the pe
ripheral blood, and more than 78% 1n the
bone marrow (toble II) Bence Jones prote
ins were found in the urine of 7 out of 10
patlents the kappa.lambda patients ratio
was 2 5 The frequency of the Jambda type
Jight chain in this serles is significantly high
er thus differing from findings reported in
the largest series of PCL patients by Kyle ef
al {14] when out of 7 patients typed, 4
were knppa. In the second largest serics of
published PCL, the 6 patients typed had a
Yappa.lambda ratio of 11 [36] When LC
of lambda type wes sssociated wth amy-
loid, in tho light chain-type of multiple mye
loms, it was found to mflueace the progno-
sis wafavoursbly [24] The smvestigaton for
myimdmnottﬂmﬂjommm‘m"fw
nents and thus we cannot judge or evalu
o the progaostic value of the lambds 792
paraproteln in this series.

Toma/Retied/Potpeter/Andeno

Orher Haematological Features

Neutropema was comman (36*0) #ad
nentrophilic leucocytosts &id pot oceur. Av
sessed by light microscopy lymphocytope-
nia was present in 37%4+ and Iymphocytoss
n 9% of the patents. Morphologxcal fe-
tures in MG-G and cytochenmstry did ot
identify the leukeemic cell type fn 730 of
our patients, In only 27¢s of patients were
the immature cells idennfied as PC m gt

mKroscopy

Discussion

Penpheral or bone marrow or both &
patients with hacmatological mahgnancs
are almost always exanuned with TEM
our department. The perpheral blood of 10
out of 11 patents with PCL were cxammed
by TEM additionally 7 of these also bd
bone marrow examination by the same pro-
cedure The striking feature of this senes s
the importance of the TEM m PCL. Emo-
neous diagnoses made if the TEM was oot
used included acute undiffercnbated lev
kacrma and lymphoproliferative disesst, al
assocuated with paraprotelnaemia snd/or
Bence Jones proteinuria. There are pume!
ous reports m the literature of pu.r‘lp‘rﬁd'
naemias and Bence Jones protemunas asso-
clated with acute/chronic lenkacmia or Iym
phoma [1 4 6 8 13 19 22, 25 32, 35
37 38] Our cxpenence suggests that som¥
of these cases may have been PCL. Howev-
er we also have cxpedence with CLL and
lymphomes with IgG pamaprotemacyma/
Benee Jones protemuria or both with B
lymphocyte cell population in TEM [un
publ]
Graham and Bernier [10] introduced the
disgnostic and prognostic value of the asyn
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chronoas plasma cells found in 50 out of 52
of their patlents with plasma cell matignan-
s, Asynchronons plasma cells are consid-
ered dlagnostic for plasma cell malignancy
[10 27] PCI snd PCII (in the Graham end
Bernlers nomenclsture these aro called
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survival waa 3.3 months. The discsse thus
has & much poorer proguosts than muotdple
mythoma which oo similar treatment tched-
ule has & mesn survival of 3 months 2]
Evidently altcrmathre treatment protocols
lhm.\ldh:!.nvuﬂpxcdloil’ﬂ.

markedly or mod ty plas-
ma cclh, mpccd‘v:ly) were pot found in
244 boae marrows of patients with dbesses
other then malignanmi plssma cell dyscrasia
[27]) In cases of malignant plasma cell dys-
crasia PCT and PCII were atways present al-
thongh there may be an admixture with nor
mal PC [27] The PCI was the sole or doml
nant type of plasma cell in 5 out of 10 pa-
tients In this senes, while in 5 patients the
PCII was the dommamt finding. In multiple

Jusion, in our series PCL emerpes
n-&-ﬂnctcﬁn}almmy-paﬂmnm
severely ansemre, hepatosplenomegaly s
prominent, bone keslons are not wsoally os-
teotytic and the response to treatment with
alkylating  agents and  glucocorticolds s
poor The diagnosls fs difficult since the cir
culating plasma cells may have morphologl-
cal features which only allows the disgnosh
to be made after TEM examination.

l!theptrlpherllbloodolumolm

L unpubl  exp 1
only 5 out of 41 patients had the sole or
predommant type of cell of the PCL. We re-
lsted findings from this study to the pe-
thents survi al in analogy to what was dooe
in stodles of other plasma cell malignancies
[10, 36] There was no obvious morphotogi-

yiic dy s
muﬂndyeunﬂncdbyTEM.PCLlppan
to be a comumon varlant of malignant plas-
ma cell dyscrasins - ft was 11/ in this 3¢
nes.

Ack

cal plasma cell type fn the
loog survivors (relatively) from this serles
with PCL (patients 1 5and 8 tabie I II).
9p-ucuuwmunmdwﬂhmdphhn
and ids =3
3] Ob)cdiwrtmidm,n-mncdbyﬂx
decrense in panaproteln  fmprorement in
bope marrow function and cllmeal symp-
toms, were scen in 3 patients (33/) Re
missions were of short duration and the sor
shval of these 3 patients was 381 379 and
144 days, respectively The pomber of pa
Uents in this series Is small and no nfluence
of paraproteln, Immmoglobulin class, light
chain type Benee Jones proteinuria, serom
aalchum, serum urea, extent of skeletal ke
siom or plasma cell type (PCI or PCII) ca
the clinical course was evident. The mcan

This sindy wes scoepted sod sopportad by the
Soath Africn Medecal Resesrch Comncal to Dr
V A Toms for 1577 The technical sysimance of
Mrst AMawreen Moniz b apprectated.
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100-240 IgA 70-280 IgM males 70-290
and females 120-450 IU/ml) and negroids
(IgG 110-320 IgA 80-300 IgM males
100-350 and females 120450 1U/ml) In
creased values of IgG were found in 3 out
of 10 patients, normal levels found m 3 ont
of 10 patients and low levels in 4 out of 10
pateents. Increased values of IgA were not
observed Normal values of IgA were found
in 2 cases while 8 out of 10 patients gave
low levels. Increased IgM levels of the poly
clonal type were found in 1 case and re
duced levels in 8 out of 10 cases Thus IgM
immunoglobulins were generally decreased
which is roughly comparable with IgA in
this PCL study Serum paraprotemn level in
3 out of 10 patients was of the IgG class,
while in 5 patients 1t was of pure light chmn
end in 2 out of 10 patients no paraprotein
was found In pauents without paraprotein
the dingnosis was based on the finding of
more than 27% of plasma cells in the pe
ripheral blood, and more than 78%% in the
bone marrow (table IT} Bence Jones prote
ins were found in the urine of 7 out of 10
patients the happa lambda patents rato
was 2 5 The frequency of the lambda type
night chain in this senes 15 sigruficantly high-
er thus diffenng from findings reported
the larpest senes of PCL patents by Kyle et
al [14] when out of 7 panents typed, 4
were kappa. In the second largest series of
publhhchCLtheGPaﬁeuutypcdhad.
k,ppalnmbdl matio of 11 [36] When LC
of lambda type was sssociated with 2my-
Joud, m the light chaun-type of multiple ye
loma, 1t was found to influence the progno-
513 unfavourably [24] The mvestigation for
t carrled out m most of our
amyloid was 10! valu-
d thus wo cannot judse of €
paticats 2 Jambda typo
ate the progooshc value of the

paraprotein in thrs senes.
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Other Haematologica! Features

Neutropemia was common {36%) &d
neutrophilic leucocytosts did not ocemr A
sessed by light mucroscopy lymphocytope-
nla was present in 37% and lymphocyioss
1 9% of the pauents, Morpbolopaal fer-
tures In MG-G and cytochemsstry did oot
identify the leukaemic cell type m 73 d
our patients. In only 27% of paveals et
the Immature cells identified as PC In Ei

microscopy

Discassion

Penpheral or bonc marrow of both d
patients with hacmatological mahgnanos
are almost always examoed with TEM 2
our department. The perpheral blood of 10
out of 11 patrents with PCL were cxanmed
by TEM additionally 7 of these akso b
bone marrow examination by the same PO
cedure The striking feature of ths scnes &
lhcimpormnmeoftthEMinPCLEﬁ“'
neous diagnoses made, if the TEM was ot
used imcluded acute undifferentiated ke
kacma and lymphoproliferative discass, o
msociated with pareproteinsemia and'o!
Bence Jones proteinuna. There are nomef
ons reports in the hterature of paraproter
nsemas and Bence Jones proteinunas 250
ciated with acnte/chronic leukaemia or Iym-
phoma [1 4 6 8 13 19 22,25 32,35
37 38] Our expenence suggests that some
of these cases may have been PCL. Howew-
er we also have experience with CLL and
lymphomas with IgG  paraprotemaemis/
Bence Jones protelnuna or both with B
Iymphocyte cell population iz TEM [uo-

hl
PuG}aham and Bernier [10] Introduced the
diagnostic and proguostic value of the asyn-
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Asalyth {tbey Chaiosin Hamozyget for HPFH Negro Trpe

Material snd Metheds

Blood moples from 1 homoxypote and 3 et

ed in Giana, were shyped armall to Tenn.

o oa
Colluloss  cetmie Trbglychse baffer ot pH 86

accordmy
to Abrehem ot L (1} thn teckmiqos was aho ot-
Ezrd to separate Hb F from the hemolyuade, A
¥ trypiic dopmstion of the wholo glot F asdor
the purificd Ay ctratos [16], poptide maps were ob-
tadacd at pH 64 ay described by Sk of ol {19] s

mbo wm deter
mmed sfter chesvago f 10mg whole globin F
with 100-fold molsr cxcom of CNBr in 70% for
mc eed at room semperatare for 24h CNBEr wny
chmunated by vacoum drymg end the rewdne vas

drrectly from the paper with 6 NHQ and their

HbF % aty
o CcRry
11 Mother n o
11 Propoatm 100 0@
152 Sestar » o4
113 Brocher M as3

oapublithed techniqne [persona]l common): glo-

bin, diwolved in baffer (6M cres,
Q1M TreH PO pH 72, 10mM EDTA, YA
NP0, 1/ were roa for 16h,

100V 22 C. At the end of the r¥s, proteine were

The family pedigree b5 depicted in figure
1 Hb F males up all of the proposits he
moglobm, rormal Hb A and Hb A, being
absent. The mother (I12) and the brother
(O 2) have about 25  Hb F the wster has
about 32%.

AR Oy % Al % 7 chairs
 CBY)
(celchom acctam
lastropborwny
2% “ 2 ¢
237 o » ES
261 » € <
248 e

Giycme and lerane 1ehos a1¢ cxpresssd as namber of resdoes present In the 7 CBY fragment
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Analysis of the y Chamns in 1 Homo:
zygote for HPFH N
and in Three Related Heterozygotes ® s e

A Guerrasio C T A 1cqume ] H Oldham M L. Sartoris C Camaschella

G Saglio and U Maz.a

Istituto df Medicina Interna Cattedra dl Clinka Med
ica 11 Univenith & Torino Turin, asd
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hey Words. Hb F »~Chain composition HPFH Negro type

Abstract. The y-chain structure of a homozygote for HPFH Negro type previomly
described by Aequave and co-workers, and of 3 heterozygotes of the same family bas
been evaluated 9y and 'y chains were present n a ratio of fetal type (7/3) in the homo-
zygote and m muos of 2/3 and 1/1 i the heterozygotes, m agreement with data of the
I ernture. Ty chalns were absent in all the cases. Our results compared with those pre-
viously reported for Negro and Greek HPFH suggest that the Ty genc 1s never lioked with

the HPFH determinant

Introduction

been documented to be an allelc vanaat of
the \r chain both by means of stanstcal
lysis of & wade senes of samples [18] and

Toe i

Swce it has been & d that p
chams of human fetal hemoglobin ditier for
the presence of elther an alanine or a gly-
clne residue at position 136 (17] the HPFH
Negro type has been clasafied mto two
groups onc with only Yy and snother with
both % and Ay chalns in different propor
tlons [20]

In 1975 a new y varfant (Hb F Sardiis)
[6] carmying threonine instead of wsoleucine
in pontlon 75 wes described subsequently
the same y chain (Ty chain) was found in &
high percentage of Caucanan subjects [14]
and with lower madence also In Negro peo-
ple [10 18] Recently the Ty chaln hes

by direct examnation of flngerpnnts of pur
ified 'y chalas [16] As reported by Schroe-
der et al [18] the Ty chaw scems to be ab-
sent both m homozygous and in heterozy-
gots HPFH Negro type

In order to clarify the mechanism of the
» gene expression in HPFH Negro type, we
have studied the y chain composition in a
homazygote for thiy condition and in 3 het
erozygotes of the same family The proposr
tus was firstly exammed by Acquaye ef ol
[2] and s glycine/alanine ratio at position
136 was already studwd by Ringelhann et

al [15]



yAmalyds of the y Chalns in  Homezygots for HFFH Negro Type

~  On tho other band, Ty chalns seem to be
- abeznit even n other types of HPFH n fact,
1 we conld not find Ty in 3 heterozygotes for
2 HPFH Greek type [5] and in 4 ItaBsn sub-
7 jects from another family showing about
120 Hb F bomogencomly distribated
2 among the erythrocytes and entirely of the
1 4y type [wpublished data] Also Schroeder
¢t al. [18] were umblo to detect Ty chains
1 In 3 Cancastxn carriers of HPFH 4y type.

Even if the cases up to now examined
? wro etill limited, these data soggest that the
7 T, gene i never inked to the HPFH deter
! minant end seem to exclode & y-chain pro-
duction in ‘trans

2 Acqaye, C. T A, Obdbam, J H, esd Kooo-
syAbuln, F LD Blood donor bomozyposs
for bereditary poraistence f fatal bhemaglobin.
Lancet L 796797 (1977).

3 Bewml, L. F Fordll, G, Mstoonio, B,

n

Wrman Hb F Acta haemat, 35 313320

Qasrs)

12EKsn, Y W; Holland, T P Doxy A M
Charache, H.. Dedaction of
acetxte J cin Path 18 790-793 (19¢5).

14 Ricco, O Maza, U, Tord, R, Pich P G
Camaschella,

-+ threouine xt poskion 73 (B19) of the 3
chats, Fem Geact. 2. X5-313 (1976,
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IanundII3nonnanbA,wmnot
detected, but a slow moving fraction (about
2%/s) was present even if it could not be
Identified because of fack of matenal st was
interpreted as an Hb A, vanant.

Table T reports the y cham compositron
ol 21l the subjects examined the %;/%y ratio
at position 136 of the proposttus was of fe
tal type (about 7/3) 1n the mother and 10
the brother it was about 1/1 and 1n the sister
about 2/3 Ty chains were sbaent in all the
cases.

Dhscusslon

Up to now several subjects, both heter
oxygous and homozygous for HPFH Negro
type, have been studied with regard to the
chain composition [7 15] however only in
o few cases complete family studies were
carmned out 1 order to evaluate the inherit
ance of the y pene expression 7]

In the family described 1n thrs paper the
father 15 deceased however the finding of o
4 vanant allowed us to ascertam the geneuc
pattern of this subject. In fact, the mother
showed both the HPFH and the ¢ vanant
since the 4 gene linked to the HPFH Negro
type has been demoastrated to be deleted
[12] the & vanant in this subject must be on
ths homologous chromosome consequently
the daughter who has inherited the & var
fant from the mother must bave the pater
nal HPFH thus, we may assume to have ex
amined both the paternal and the maternal
HPFH
Thepmmocafndvurlmtma.m)da
tion with the HPFH Negro type has alwo
been reported by Huisman et al [9]in a

black family
The Oy/ 'y ratio in the mother 18 very sar

Guermnsio/Acquaye/Oldhan SartariaCamaschells Saglia At

tlar to that observed in the brother (b
1/1) while in the sister who bas the pate
nal HPFH more 'y chains have been fomn
(%r/'y = 2/3) The Cp/'y ratio observed
the homozygote 1n our leboratory is abor
73 end s in keeping with the data obtame!
in the same subject by Ringelkonn et d
[15] it must be underlined that an the hoo-
0z} gotes up to now studied present 2 5™
ratio of fetal type [15] always higher
that reported In the heterozygotes. In partr
ular in family M., described by Hudsman ¢
al |7} the homazygote produced more &
chains than the heterozypotes from the o
ternal and the paternal side.

While in f-thalassemia 1t bas been o>
served that the %/ ty ratio 15 generally inte
mediate between the values of the parentt
[8] this fact does not happen m the HPFH
Negro type why the y—chain compoinms
varies between the homozygotes and tx
heterozygotes fs stll obscure possibly ®
suggested by Huloman et af [7] an o
known factor gliers the expression of the
pene in HPFH

As far as the problem of the Ty chum 8
concerned, we could not find this type of
chain m any subjects examined (table 1)
neither m the total Hb F nor in scparated
\pchain, While the Ty detection on finger
prmts of the total Hb F may be uncertam
when this chain Is present in fow percentage
[14] the quantiation of Ty chain m purr
fied 'y cham is much more rehable the ab-
scnce of Ty cham in our cases confirms the
previous date by Schroeder e al [18] who
could not show this type of chain w a wide
senes of carrers of HPFH Negro type. The
fact that all the subfects up to noW cxam-
med are negathe for Ty chain might be re
lated to the low Incdence of ths chaln m

black peopie [10 18]
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Haemoglobin D Los Angeles, D-f+ Thalassaemls,

and D-A*-Thalassaemia
A Repert of Twe Cumadizn Families

S.C Wongaend M A M Al

Departments of Labarstory Madicine sad Pathology 5t Joseph Houpltal,
‘Hamitom, Oxt.

Mekixstyr Untwersity Jsdical Comtre,

Key Words. g+ Thalaxsaernia  #* Thalemsemia Hb D Los Angeles

Abstract, The first 2 Camadhan cases of combinations of Hb D Los Angeles and g-thales-
sacmiz were found in an ItaHan famfly and an East Indian family in Hamilton, Ont The

stroctore of the Hb D vardant was ddentiffed

The g*-(bak

by

trait in the Itafan famdly and the °-(halasmemia traft in the East Indien family were con-
firmed by stodles of globin chain synthesis. Previoes cases of Hb D-g-thalssacmiz were
surmmarired end femily etndies of the 2 now cates were presented.

Hremoglohin D Los Angeles (ayf, T8
@=) was first discovered by Jaeno [18] and its
strocture clockdated by Begliond [3] It b
abo known as Hb D D Panjab, D North

" Carolina, D Chicago, D Portogal, and D
Oak Ridge. Besides being found in heterozy-
gotrs and bomazygotes, it ke also been
found tn : with 16)

and the stodles of globin chain synthesls in
theso two {amilles.

od ptl i (sec Dhcumion’). Re-

been found in Harniltoq, Ont.. 1 in an Il

isn woman with Hb D and p*-th
(tamily S) and 1 in m Exst Indian woman
This paper reports the haematological data
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HbF* HbA¢# HbD* HbA Relattre
% %* % % A oot
oy ax no 128 oTr
13 Ex 4.1 129 03

13 52 o I3 04
a7 u o ”62 oy

11 58 [} 91 LE
14 63 o ”1 as
a7 41 952 o 047
os 2 L] .7 od

113 31 o 4

phoreshs showed ooe major Hb band
(952%) in the D position snd Hb A,
(417). There was no Hb A. The hypo-
chromic and microcytic picture of this pro-

Fig. L Pelgree of femily 8 sod temily 3L

e ;
" 1 Eal - 2
2 )

133

Identification of the Hb D Variants
Hacmoglobin 8 was cxcloded from both

trats agar. Rediolmmmozsay was

fommdlnAngmn.Gt..-ndconﬂmcde

D Los Angrices in both propositas,
Discesdon

Since fts discovery fn 1951 and fts ddenti-
fication fn 1962, Hb D Lot Angeles has

[ e
NEXY
(B[R rusmes

T Preosts  Dresssed "ot stxied

O rorme

[Izm—m
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Table ] Hsematological and analytical data of family & and family M

Case Hb type Are Hb
years yda
Family §
I D-f bl ss 138
1 AD 30 159
2 Aftamal 33 116
m1 AA 13 133
m-2 A-f+hal 10 111
ms3 AS Al 9 123
Family
11 D-putba) 19 97
12 AA 25 1456
m AD* 2
nz Afethal nz L7

REC MCV MCH  Reicolo- FEP
o n ' e, % gMIRBC
645 ] 213 &7 7
B &7 209 12 0
533 7] 218 56 n
4% ™ ns 15 4
366 57 197 32 &
599 ] 27 24 5
45 =] 2.6 44 38
509 LY 70 12 il
407 & 219 nd. nd.

By a spectrofivorometric method (normal 20-80 xg/d] RBC).

By Betke's method (adult normal 0.4-1.2 4).

Adunlt normal rangs 0.94-1.10.
A + f/a ratio, average of duplicated tests.

By DEAE-celtulose microcotumn chromatography (nocmat 1.9-3.3%)
By DEAB-cellulose analytical colomn chromatography

AP/a ratio, A4 peak was absent In chromatogramme.
Jogical data were not obfainatie becauso of Tabaratoty sccident.

*  Bystarch pel electrophoretic pattern. F

spectrofloorometric method (3] Radiofmmunoss-
say was msed for the Identification of the Hb D

varfant {13]

Results

Haematological and Analytical Studies

The pedigree, hacmatological and sna-
Iytical datx of both familles are given in fig
ure 1 and table L The proposita of family §
is a 55 year-old Italian woman who has &
son a daughter and four grandchildren.
Hi logical evaloatl led & by
pochromic and microcytic red cell morphol-
ogy Her free erythrocyte protoporphyrin
level was normal. Starch gel electropboresls
showed a major Hb band (82.0%) in the D

position, Hb A (12.8%) and Hb A, (4.3%).
The hypochromic and microcytle picture of
the proposits, together with the elevated Hb
A, level and the presence of Hb A was
compatible wih a cate of Hb D-/-thalas-
saemis. Family studies showed that the son fo-
berited the HbD trait and tho daughter inher
jted the A* thalassaemin tradt from their moth-
er Two of the thres grandchildren were also
gous for p*thalassacni

The proposita of family M is a 19-year
old East Indinn woman who s married and
h2y a 2-year-old grl and a 3-month-old
baby boy She was mildly saaemic with a
haemoglobla level of 97 g/dl. Her red celf
morphology showed hypochromia and mi-
crocytosts, The free erythrocyte protopor
phyrm Ievel was nomul. Starch gel electro




b D-4-Thalrsaemia in Canaca

bF* HbAs HbD* HbA Retatire
% % % Arereticr
as Ay ne 123 o
3 am 431 29 053
13 32 0 935 L)
a7 u o 2 o7
1 52 o 91 a0
14 [ o 21 as0
a? a1 952 [ 047
a3 s o %7 L
175 it o ns d

phoretls showed ooc major Hb bend
(952%) in the D position and Hb A,
{41/). There was no Hb A. The hypo-
chrorzc and microcytic picture of this pro-

Fig- L Pedigrees of famnily § and famity M

-y

—y 3
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potits, together with the elevsted Hb A,
level and the absence of Hb A was com-
patibls with a case of Hb D-g*-thalassaemnin,
Family stodies indicated that the older gird
Inherited the Hb D trait and the 3-moath-
old baby inberited the °-halsmacmis trait
from the mother

Synthesis Studies
Carboxymethyl-ceilulose column  chro-
i ton of r

In chainy from the peripheral blood of the
two propotitas sbowed the presence of both
£2- and pAchains hn the Itallen proposita
but only fP-chain in the Indlan proposita.
Table I Hsty the «/4 ratios of sl the availa-
bie members of both families,

Identification of the Hb D Variants

formed In Angusta, Ga, and confirmed Hb
D Los Angeles in both propositae.
Discamion

Sinco Its discovery in 1951 sod fts ddenti-
fiation 0 1962, Hb D Los Angeles has

Dm
[Dm

[OL

Mizpim s

- PPt Decrased “Met stuted
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Table J Hlmntohﬁnllndlmbﬂuldltldhmﬂysmflmﬂy)«(

Case Hb type Age Hb REC MCY  MCH  Retiuo FEPS
yoars vd toun f1 e ot % gHIRBC
Family S
11 D-f#+-that 53 s 645 61 U3 67 n
m AD 30 159 53 54 09 12 n
n2 A-Atahy] 13 11.6 523 Q us 56 n
m1 AA 13 135 47 » ns 15 41
ma2 Af+ha) 10 111 566 57 197 32 a
ms A +hat 9 123 559 5 0.7 24 L2
Fomily Af
It D-fethal 19 97 452 68 26 44 s
12 AA 25 146 509 15 210 12 21
ig] ADY 2
mz Afethal 312 87 407 65 219 nd. nd
By s ¢pectroficarometric method (normal 26-80 wgidl RBC).
* By Betko s method (adult nocmal 0.4-1.2%).
By DEAE-cellulose microcotumn chromatography (normal 1.5-3.3%).
¢ By DEAE-ceflulose amlytical colamn ch h
Adolt porme! renge 0.54-1 10.
t  A* + pP/a ratio, average of duplicated tests.
¢ fP/a mtlo ﬂ‘peakmnbmlnchmmtonm
» Bystarch gl clectr . Hi logical data were not obtxina bie becagss of L cnident
rie method (23] Radiok position, Hb A (12.8%) and Hb A, (43%).
The hypochromic and microcytic picture of

nymmcd{m-tba(dmﬁﬂcndonn!mcﬂbn
varjant {13)

Results

Haematologtcal and Analytical Studles

The pedigree, haematological and ana
Iytical data of both families are given In fig-
ure 1 and table I The proposita of family §
is & 55-year-old Italian woman who has &
wn, a dm,ghtcr nnd fom— gnndchﬂdr;;:

led 2

pochromic ad microcytic red ecll morphol
ogy Her fres erythrocyte protoporphyrin
fevel was normal. Starch gel electroplorests
showed a major Hb baod (BZ.0¢) in the D

H

the proposits, together with the elevated Hb
A, level and the presence of Hb A wat
compatible with & case of Hb D-#*-thals-
sacmia. Family studies showed that the son m~
herlted the Hb D trait and the daughter fnher
ited the §*~thalasyaemia trait from their moth-
¢r Two of the thres grandchildren were abo
goms for A+ thal +

The proposite of family M i3 & 19-year
old East Indian woman who fs married sod
hes & 2 yearold gurl and & 3-month-old
baby boy She was mildly snaemic with a
haemoglobin level of 97 g/dl Her red cell
morphology showed hypochramia and mi-

crocytosis. The free protopor
phyna level was pormel. Starch gel electro-

#
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cutta. T Hered 38, 213-214 (1967).

& Cherncd!, A. 1. On the prevalencs of hasmo-
gobis D o the American Degro. Blood 1f

POT-509 (1956).
9 Dacle, ] V and Lawh, 8 3L Practical kne-
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inbargh 1975).
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L Bacmoglobln D fn  Oreek famlly Aca
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57 7357153 (1961)
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been found in ‘white Amencans [2] Dlack
Americans [8] American Indians [15] East
Indians (7] Thais [31) Filipmos [26]
Turks [22] Greeks [10] Italians [21) Bul-
ganan Jews [24] Dutch [14] and Canadwns
[30] Combmations of Hb D and p-thalas-
sacmia traits have also been documented.

Woap/AR

fied to be Hb D Los Angeles by & more re-
cent radiolmmmological technique [13]
This method enables the structural chara
terization of the common haemogiobin vad-

reiculocytotis In family § and mild hypo-
chromt ia in family M, both propo-

The finst case of Hb D-g -thal in was
found in a Persian gl In 1956 [17] Sincs
then, 18 cases of D-g°-thalassacmia [4 10
17 19-21 24 25 27 28] and 1 cass of
D-p*-thalassacmua have been reported [26)
The D variant in 3 of these cases was ident-
fied as Hb D Los Angeles by chemical ana-
Tysis (24-26] Clinical manifestations of the
double heterozygotes vared from normal to

sitae wero asymptomatic,
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in with hep galy with or
without elevated Hb F
This paper reports the first two Canadi-
an families 1z which Hb D Los Angeles and
f-thalassaemia tralts were found. The Ital-
lan family is the second family deseribed in
the Iiteraturs with the combination of Hb D
end p* thalassacmia [26] The Indian fami-
Iy has the more frequent combinstion of Hb
D and g° thalassacmia, Thalassacmia traits
in thess two families were initially detected
by the hypochromic and microcytic red cell
morphology and clovated Hb A, levels
Iron deficiency was excloded by tho normal
free ynn [evels. The
presence of 12.8% Hb A in the former pro-
posita who bad no previous transtusion In
dicated the p of a p* thal d
gene in tho Haltan family The absenco of
Hb A fn the latier proposita indicated the

Indian family Theso observatlons were sup-
£0 + pAa natio of 072 in the
a fP/a ratlo of 047

D
the Indisn proposite. The abnormal Hb
variants fn thess two famifies wero ideath-
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memmologic Study I Sicile Cril Anacmds

France) gracient [J] Examination of the wparsted
colly showod 90-59% moncanchkear celh, of which

Growwald-Glezom.
£7 of the rosctts-forming cell. Esch test was made

in duplcate.
The white blood cefl ttal and dfferentia]
counts wery to pemit

e with PHA (Wellcome, HALS) and withoat
PHA (5]

Noroa! valoes were cbiuiesd by performiog
The trats deacribed abore bn 20 baalthy sl

Skin Temy
The thrs Wt aotgem msed mclodsd Casdsda
(L10), trchoptysos (1 10), PPD (2 TU) and PHA
Phytobemmagglotnin,

Lrom 15 0 @ em, with  mesn of 33 mm. Taking
(40 accoomt these mormal vabecs, FHA skdn test
eaction wee conskiered posithee Hf an inderstion
freater Gan 10 mm wis observed.

of thres o more akin tests wey oad, paiients os-
respomsive to all tested amtipem wers cvaloated o
smerpic, bat i oely coe ar two ekin texty wrre per

sdutt rabjects who recerved the emtire battery of
four okin tesiz.

Stetistion] Analysis

Diffareoces brtwees groups were evaloated
with Stadent's t st of the chi squary text (7%
wirng Ystes correction.

Resalty

The white blood cell (WBC) total connts
and some of tho immumologic studies per
formed fn the SCA pathents are shown in ta-
bie L There was a mean WBC commt of
108 X 10°71 in the SCA group compared
with 6.6 X 10°11 in the pormal groop This

wat Tendfs
(p<001).

Atthough po duference wms found be
tween both groups in mean lymphocyte per
centage, & moderate absolute lymphocytosis
was observed io SCA patients whh a mean
Iympbocyte absolute mumber of 3.3 X 10°1

with .4 % 1091 f bealthry sub-
jects (p < 0.02).

6 paticnts (30% ) wbowed a decrease In
the percentage of E rosettes (T lympho-
cyies), but absolote values wers within the
porma) range. In ooly 1 patient (casc
No 15) = olight decrease In the absotute
E-rosctte valoe was found. There was po

and absolute pumber EAC rosette vatues
were potmal fn most cases.
PHA tamsformation was decremsed b
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Immunologic Dysfunction in Sickle Cell Anaemia

P Hemdndez, C Cruz, M N SantasandJ M Ballester
Iastitato de Hematofogfa & Inmimologfa, Clodad de La Habana

hey Words. Cell-medrated immunity Immunologic dysfanction  Sickle cell ansemia

Skin tests

Abstract. Selected cellular immune parameters were stodied b 20 patents with sickk
ccll anaemia (SCA) A moderats absolute lymphocytes was observed in SCA patiest
compared with the control group There was no tignificant chfference between patiest
and controls in the mean E rosette percentage and absolute number PHA transformabon
was decreased {n 50%» of SCA patents, and some of them showed cutaneous snergy Rt
was suggested that impaired cell mediated 1mmunity is another factor to be incioded
among defective SCA host-defense mechanism.

Patlents with sickle cell anaemia (SCA)
are highly susceptible to infections, a find
ing attributed to a number of factors [6 12,
14 21] The defect of immunologic function
in SCA has been reported to bo shmilar to
that described in asplenic individoals [18
19) Defective immmme function, particular
ly depressed cellolar immunity has been
documented in many human diseases [4
13} Our study cvaluntes sclected celtular
tmmune parameters fn & serlo of patients
with SCA &s another step in further fnvest-
gation of SCA host defenses against infec

tions.

Msterial and Methods

The study population coosisted of 20 o0

at the Inttitote of Hacmatology and

of Havana, Cuba. Thelr ages ranged from 17 8
44 years, with 5 mesn age of 27 years. A P¥
Uents weto o a relatively good siate of heslh
and nooe bad suffercd from say form of crish ¥
the moath preceding the study

Lymphocyte Stadies

Venons blood from the test mbjects was be-
parinired and lympbocytes were scparated 08 3
Ficoll- Telebrix  (Laboratoires Andre Geerbert



Immcaclogic Stndy in Sckls Call Asaarrria

France) gradient [3] Bxamioetioo of the ssparated
celh showrd $0-99/4 mooomuckar cells, of which
Jom than 3 » T8 monocytee

Spontaneom  romctis  formetion with  theep
u-yﬂ:mq\aﬂimd)mdm!u‘mﬂm

(EACmedendeby
Beck (1] o Stfernrwird ot ol (201 reepectivety

&7 of the rosctte-forming cell, Each test was made
b doplicate,

The whito biood cell tota]l mnd ciffercatial
coaty wery sieaitasconaly detoymined to permit
the cakculstion of the absobts pomber of chreo-
htﬁuBmEAlemaﬂx

nhmwmnynmm

e socicoll, Each mople iy sapended i depB-
an with FHA (Welkome, HALS) end withot
PHA {51

Normal vahes mers obixiaed by performing
1ke texty deacribed abovs fn 20 bealthy adoits

Skix Teses

The dlin eyt extipem wecd mciodsd Candets
Q.13 enchoplytoa (2 10), FPD (2 TU) and FHA
@ImpO1m: Porified  Phylobemaggiwtiats,
Wellcome). All antigens wero appbed by Iotrader
mal injection ta olome of 01 ml through
mmﬂclm‘mmdnuhbym
ering the tndorated erce b t»
Wmmmmamm

grenser (han 10 o wes obwerved.

Patienty wers considered renctive if they wery
responsive to ot lesst coe antipen, Wheet  bettery
of three or more skin tests wes Dsed, patients wn-
respomive 0 all tested antgem wire svatnted o
anergic, bot H only 0oo o two siin tesh were per

Fuatimcal Amalyds

Differences betwrem groope wirs evalmated
with Stodeat’ t test or the chl sqware et (1f)
oming Ystes correction.,

Resaits

The white blood cell (WBC) total comts
and some of the immunologic stodies per
formed In the SCA paticnts arc shown n 1z
ble L There was & mesn WBC count of
108 X 101 In the SCA group compared
with 6 6 X 101 in the normal group. This
81 w 11

(p<o01)

Although no diference was found be
tween both groups in mean lymphocyte per
centage, a moderate absolote lymphocytosis
was observed In SCA putients with a mean
ympbocyte absalute number of 3.3 X 1091
compared with .4 X 1091 In healthy sub-
fects (p < 0 02).

6 paticats (30* ) showed a decremse in
the percentage of E rosettes (T lympho-
cytes), but absolate valoes were within the
pormal mmpge In only 1 patient (case
No.15) a slight decresse in the absotute
E-rosette valoe was found. There was oo
significant difference between patients and
coatrols in the mran E-roictte percentage
snd atsolute mumber EAC-rosettc vatoes
were pormal in most caser.

PHA trandormation was decressed fn
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Abstract, Selected cellular

3 were studied In 20 panents with sicke

cell anaemia (SCA) A moderate ubsglula Yym)

phocytes was observed in SCA patienty

compared with the contro! group There was no sygnificant difference between pstienty
and controls m the mean E rosette percentage and absolute nnmber PHA tramsformaten
was decressed in 50% of SCA patients, and some of them showed cutaneous mmergy R
was suggested that imp cell-mediated i y is another factor to be incluted

among defective SCA host-defense mechansm.

1

Patients with sickle cell anzemla (SCA)
are highly susceptible to infections, a find-
ing attributed to a aumber of factors {6, 12,
14 21) The defect of immunologle function
in SCA has been reported to bo similar to
that described in asplenic individuals [18,
19] Defective immune function, particalar
fy depressed cellular immmunity hm been
documented in many human diseases [4
13] Our study evaloates sclected cellolar
immune parmeters jo a serio of patents
with SCA as another step in further investh
gahon of SCA bost defenscs against tnfec

tions.

Material xud Methods

at the Institute of Hacmatology and Immmookgy
of Hsvana, Coba. Their ages ranged from 17 ©
44 yoan, with 8 mean age of 27 yearz All po-
tients were In a relatively good state of beat
#od nooe kad suffered from any form of aith b

tho moath preceding the stxdy

Lywphocyte Studies

Venom blood from tho test subjects was be-
parintzed and lymphocytes were separsted on 2
Ficoll-Telebrix  (Laboratolres Apdir  Guerbers,



Inscmaclogic Stady in Bckde Call Ansemta

France) gradieat [3]. Exaurination of the seperated

&7 of the rosstts-forming cell. Fach test was mado
i deplicade,

The whris blood cofl total and diffeextial
coaxts wers simnfisreosaly detamined to permét
ths caleotation of (hw absoluts mmber of chroo-
ating E and EAC-rowetty-{orming celle.

(FHA)

aty with FHA (Wclicome, HALS) and withomt
FHA (5}

Narma! valoes wern obtzmed by pearforming
the testy described abows bn 20 beatthy sduite

Sitn Tems
The ehun test satipere werd bactoded Candida
(L10), trichophytna (1 10), PPD (1 TU) and PHA
Phytohemeagghimin,

57

Puthents were comidered reactive if they saw
Terponalve 1o ot beast 0o antfpe. When  battery
of thres or mors skin testy was Dsed, patients -
eiponstve to all weeted antigees wers evalosked a3
anergic, bt if only cos ar two wkin trsts were per
formed, patints Corcposstte 1o the texted ant-
o worw coosidersd refattrely ancrgic (111

The cowtral groop coossted of 18 bealthy
adult sobjects who recrived the catire battery of
four akin test.

Differsoces between groape wers evalosted
with Stodeaf’ t tet or the cbl square o [79)
eing Yates carrection.

Resalts

The white blood cell (WBC) total coants
and some of the immmmologic stuches per
formed in the SCA patients are shown In ta-
ble L There was & mess WBC count of
108 X 10°71 i the SCA group compared
with 6.6 X 10°1 in the pormal group, This
dify; was
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Abstract, Selected cellular immune parameters were studied fn 20 patents with sictl
cell apaemia (SCA) A moderate absolute lymphocytes was observed in SCA patiens
compared with the control group There was no significant differcnce between patrest
and controls in the mean E rosette percentsge and absolote number PHA trantformati
was decreased In 50% of SCA patients, and some of them showed cutancors arergy I
wes suggested that impaired cell mediated munity 13 another factor to be incuded

among defective SCA host-defense mechanbom.

Patients with sickle cell anaemiz (SCA)
are highly susceptible to infections, a find-
ing attributed to a pumber of factors [6 12,
14 21] The defect of immunologic fonction
in SCA has been reported to be similar to
that described in asplenic individuals [18,
19] Defective immune function, particalar
ly depressed cellnlar immunity has been
documented in many human chseases [4
13] Our study evaluates selected celtular
immune parameters fn 2 sero of patieats
with SCA as another step In further vest-
gation of SCA bost defemes againgt infec-

tons.

Material and Mefhods
The suondy population copshtrd of 20 oofpe

at the Imtitute of Hacmatology and Immmolot?
of Havana, Cuba. Their ages mnged from 17 ¥

and none had suffered from any form of erish b
the owath preceding the atody

Lywphocyte Studies
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Toble IL Kitn eating in SCA

¥din et SCA putieots Normal comtrois -]
digeet
totalyidn  positire total skin  posithry
-ty oty
anmber % epber %
PHA 1n 7 [} 1 i1 190 <005
7D 14 3 £ 1 12 7 NSt
Trichopleion 1 L] 58 1 13 L L) N3
Candice n ] Q 18 n k23 N3
N3 = Not dgnificant.
PHA
Sk trws
. teskmman  PHA PPD Cachcn Trchoshylen
°
©
» ———
: .. » . s .: 4
.- 7\
- . $a it "a, i FiL Correlation between
) - = L " T, ad db gt reschiy
» » " A ~Postir; = megattve,
10 ——~=Normal rnps of PHA
blssic

relate with PHA-nctaced hymphocyts trem-
formation (fig. 1).

Discandon
Lencocytoshs B a frequent flading tn

SCA. range between
10 X 10°71 wnd 20 X 10°, but the values

percentage in 300 of caset, shownd poamal
abeolute values I mont patients, Impalr
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Table L Immunologic data b 5CA
Case WBC
No. * 1091 Lymphocytes  E rosetss EACroscttes  FHA  Sthedy
% x100m ¥ x1om % x1o1
1 9.5 16 10 7 07 ™ 04 43 “
§ 105 27 29 7 20 19 oS n 1n
97 3 a0 4 14 10 a3 1 ot

4 1ot 52 83 & 34 2 41 5 ™

3 136 30 41 0 24 B 09 48 ]

6 121 4 S50 0 35 n 11 52 14

7 105 25 26 5713 5 07 u »

2 .13 g 1s a 26 12 08 Q (Y]

9 ns 27 3 3 1o 15 05 2 o4

10 108 kX I V) » 32 2 of L 21

n 1.7 1828 6 24 24 a7 Pl 33

12 8.7 M 27 19 27 07 -] 3

13 44 7 12 74 09 10 a1 20 n

14 106 4 43 & 28 20 o9 E 44

15 49 16 o8 & 05 7 0z % “

16 133 3 so 3% 12 JLIN- 1 % ND
17 24 17 4 07 » 06 2 NT
18 173 1 33 0 16 » 10 pi] NT
19 17 35 43 56 27 18 09 43 NT
20 120 35 42 2 18 4 06 2 NT
Meen + 8D 108431 3041033517 6041519409 2478 07402 IS5+ 13

Controls

Mean + 8D 66k 11 IS+7 24302 63£5 15104 2546 0.6£02 6476

Range 510 1646 12-37 5575 Q7-23 1033 0311 4012 _

Sytoh
to phy

bind,

L h

response
¥  Nomber of positive skin tests/number

NT = Not tested.

50%s of the patients. SCA patients showed &
mean PHA transformation of 364 com-
pared with 56% in the pormal group
(p<001)ln6p=ﬂmts(maNo3916.
17 18 and 20), E roscties and PHA trans-

formation were sintultaneoasly decreased.

At east ono skin ¢est antigen was posh
tive fn 10 of 15 patlents (67%). If one con-
ddmun]ytbwupuﬂmnwborwdvcd

of used antigens.

three or four antigens, 4 of them (33%)
were anergic (table I).

Table II shaws the resalts of akin testing
of SCA patients and the contro] group. Ps-
teats with SCA were less reactive to fndi-
vidual skin tests but as can be seen, reactiv-
ity was significantly different ooly with the
PHA skin test.

Skin test reactivity did not seem to cor
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Tubke IL Sl jmetieg 10 SCA
P I3
i et SCA putimnty, ‘Normal coatrols
toulddn  poshie walal  potde
= i namber %
oniber %
ags
FHA n 7 64 n l;z lﬂ: (w
3] 14 s o bt v o =
Trichoplrytos. 1 . 58 " 5 s
Y B Mt by 5 4
R = Not ignificsre.
etrecyn Siny teats
tamonacn  PHA ) o |7
% kst
w
. -
. —
: e * " 4 l.‘ l: 4
PRI i s At BT Coammerian bervemsd
= - R o e ]
) - LR . . ., pagha -
e . * | A = paiyr -~
® [ e Fowd g ,,""“ﬂ"‘;
Wonl fremefarimasing

relats with PHA-tnduced lymphocyts tramt-
(ormation (Ag. 1).

Discamion

Leorooytosts b a trequent finding T
5CA. Geserally lencocytes ramgs b
10 X 10 and 20 X 10%, bat the vah
maty bo greater [22). Thls lencocytoshs may
expleln tho alight absotme Iympbocytont
found [n tha siadicd SCA growp,

T Tnophocyws, athough decrened by
percetiags i ¢ of cases, sbowed boemal
theole valoer fn mow patients. Tmpalr

oy of dallxndluind iy wed finad
b1 a higf propacion af patiate WL 8 4 44
aewe by {ghes'a tranklat s #54
o vnke iy (nfy RO s ghaadiy
L R TV A O T STe AT
o rospoms b B 494 1) Wi et hp
Lanetet anetyy b (vt (o 4w (b 4
Prtents with /L4 Aot fasg go0 siobri 7
PHA than & fhs susr irvsboown Fm
311, Tha oy of £asd ihptosrdedin gA15
meters fn ehUren wih 8 £ b VA el
o1 ¢ & bar MnMut:: e fm;
ans system of A/ paneals At

thn l::vn L wﬁ:!M PHE tremled
Mt gesia presde 7 T oot fhatt ke



Table L Inmmunologfc data [n SCA
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Caxe WBC Lymphocytes  E rosettes EACrosemes  PHA  Stiaies?
No, %10
%oox10M % x10t % xiom

1 9.5 10 10 n oay 3 o4 45 4
2 108 27 29 7 20 19 05 13 1n
3 97 1 30 45 14 10 03 1 o1
4 101 52 3 & 34 2a 11 56 o
$ 126 0 41 60 24 2 o 48 o
6 121 41 50 ™ 35 23 11 52 14
7 105 23 26 5T 18 23 07 . n
] 3] 43 28 & 26 12 o8 42 a3
9 118 7 3 » 10 16 05 k] o4
10 108 3 36 H 32 23 on 40 n
n 157 % 28 8 24 4 a7 3 fA]
n 87 3127 n 19 7 07 F-] M
1 a4 7 12 % 09 10 ot 2 1
14 106 4 43 65 28 0 09 59 4
13 49 16 0% 6 05 w02 40 4
16 113 33 50 % 18 1m0 2% NT*
17 24 20 17 “ a7 n os pil NT
18 173 15 33 0 16 0 1o B NT
IH] 137 LIPS | 56 27 JL ) ] NT
20 120 1 42 42 18 14 06 0 NT
Mean + 8D 10831 30£1033+03 601519409 2478 AT£02 3613
Controls

Mean = 5D €611 3547 24+02 @45 15404 2516 06+£02 36376
Range 10 1645 12227 5575 Q723 109 0311 4R _

ton rrpooo to phytoh

T +

o

¥ Number of pasitiro skin testy/oumber of wed antipens.

NT = Not tested.

50%s of the patients, SCA patlents showed a
mean PHA tramformstion of 36%, com
pared with 564 in the normal group
(p < 001). In 6 patlents (cases No.3 9 16,
17 18 sad 20), B rotettes snd PHA traos-
formation were simuitaneously decreased.
Atlemow:khmnmﬁicnnmpod-
10 of 15 patients (67%4). 1t ane con-
mmlythonu patients who received

thres or four antigens, 4 of them (3Mh)

wero anergic (table I)
‘Tubls IT shows the resolts of skin testing

of SCA patients and the control group, Pa-
thents with SCA were less resctive to ind-
vidual skin tests but as can bo scen, seactiy-
ity wes significantly different only with the
PHA skin test.

Skin test reactivity did not seem to cor
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Tuble IL Skin testing in SCA

- ow E

BuER X

N3 = Not significant.

formation (fig. 1).

Dicrmion

s a frequent finding n
SCA, 1 range between
10 X 1091 smd 20 X 10°7, but e values
My be grester [22] This lsucocytohs may
Iplain the sHght abeoctute lympbocytosis
foand tn the studied SCA group.
T Iympbocytes, -hhmhdeﬁﬂ*d n
PeTcentage in 30/ of cases, thowed normal
thaotuts yalwes in most patients. Impalr

Narmal contraly P
totalgin  poshtve
on E—
xanbee %
1 1 100 < ans
1 12 2] N
L) 13 (1] -]
18 1 n N3
Trchophyton
" Coation.batrens
T Yy Sl
‘ - ad  kin tet  resetviy
A =Politr;  §~sepdve
-——=Nomm! e of PHA
blastic tranaformation.
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Table 1. Immunologic data in SCA
Cuo WBC Lymphocrtes  E roscttes EACromtts FPHA St
No. x10°0 _
®Koox101 % x10M % xlon
1 9.5 10 10 7t oa7 ™ a4 s a“
2 105 29 T 20 19 oS B 1022
k) 97 31 30 46 14 10 03 ] o
4 101 2 83 6 34 1 1t 36 o4
3 ne 30 41 0 24 3 09 4“4 a4
6 121 41 50 IS B 11 2 14
7 105 23 26 57T 18 25 07 4 »
& 3] 43 33 68 26 12 0S8 4 12}
s 13 7 31 1 10 16 6 12 o4
10 108 13 36 5 32 21 03 [ 3
1t 157 3 28 8 2 4 07 b n
12 7 3 27 0 19 27 o7 n H
13 44 23 12 4 09 w0 ol b- 4 12
4 106 41 43 6 28 0 09 » 4
1s 49 16 o2 & as 7 o2 4 4H
16 133 13 so % 18 13 09 25 NI
17 84 2 17 H o7 3 06 2 NT
18 173 1% 33 50 16 0 10 1] NT
19 137 5 48 6 27 18 09 a NT
20 120 35 42 2 1s 14 06 20 NT
Mean + SD 10831 304103313 601519409 2478 0702 3613
Controls
Mean & SD 6% 1] 3547 24202 635 13404 2546 06+02 56376
Range s10 1646 12-37 5575 0723 1033 0311 472
Lymph £ to phytoh tutink
»  Number of poitive skin tests/number of med antigens.
NT = Not tested.
four antigens, 4 of them (33%)
509/ of the patients. SCA patients showed 2 three or
were ancrgic (table I)

mean PHA transformation of 36% com-
with 56%s in the pormal group

pared
(p < 001). In 6 patients (cases No 3 9 16,
17 18 aad 20), E roscttes aud PHA trans-

formation were siomultaneonsly decreased.

At least ono skin test antigen was posh

tive in 10 of 15 patients (67%) If ono con

ddmon\ythoscllpa.ﬂmtlwhomcdvtd

Table I shows the results of skin testing
of SCA patients and the control group. P
dents with SCA were less reactive to indk
vidusl akin tests but as can bo seen, reactiv
ity was significantly different oaly with the
PHA skin test.

Skin test reactivity did not seem to cor



$ido st BCA puticoty Normal cootrobs P
e
totalakin  positive ol fitn  positive
toets -ty ——
rombec % nomber %

FHA 1n 7 ] 13 1 100 <o
o " s 34 13 12 o N3
Trichoririon 1 [ 1 13 13 [ b -]
Candie 13 s & n 13 n Ny

N3 = Not significant,

PHa

pe Sion et
. Temhormakn  PHA PO Candch Tochaphyton
0
®n
x--
©
N T A T
@ LT $ e at -_‘.‘.___‘._‘ m:bl.ozud-ﬂ_m
x - LW =" At . and  dkdn  t pesctivey
2 - . A ~ Posittrs; w = pegutive.
s ——— = Normal resgs of PHA

blastic traxformation.

Discxadon
Lencocytosis 8 a frequent finding In
SCA. Generally between

PeTcentags tn 30% of cases, showed normal
theolute vatoes In most paticots. Impair

Patients with SCA were lews respomshro to
PHA than to the other Intradermal skin
testy. The study of these fnmmamologic pars-
meters tn children with SCA coald coatrib-
Uiz to & better understanding of the im-
mone system of SCA paticnts. The dissocis-



Table L Immunologic data fn §CA

Herpdndez/Cro/StmiovBallestry

Casa WBC
No <1071 Lympbocytes  E rosettes EACrosctis FPHA St
% w10 § X100 % xi0m

1 9.5 10 10 m a7 33 04 4 “
2 fos 27 29 7 20 19 o5 n 1n
3 97 3t 30 “ 14 10 03 18 o1
4 101 52 53 65 34 21 11 6 04
5 136 0 41 &0 24 23 09 48 64
[ 121 4 S0 7 38 P2 I | 2 1H
7 108 28 26 5718 23 07 4 n
3 .3 ] 43 38 6 26 12 oS3 a2 [1¢]
9 115 7 33 10 16 03 12 [
10 108 33 36 » 12 o8 40 P
n 157 18 28 3 24 24 07 b n
12 L34 31 27 ™ 19 7 07 2 34
n 44 23 12 % a9 10 a1 » 1n
14 106 41 43 65 2% 2 09 5 44
15 49 16 o o 0S5 7 a2 % 4H
16 133 3’ so 36 18 LI 25 NI*
17 14 2 17 4 a7 3 06 21 NT
18 173 19 233 50 16 3 10 2 NI
19 137 35 4 56 27 15 08 43 NT
20 120 35 42 42 18 14 06 » NT
Mean + 8D 108£31 304103313 601519409 22478 07£02 36+ 1)
Comtrols

Mean + 8D 6611 15k7 24402 3+5 15204 2546 06£02 56276
Range 510 1646 12-37 5575 0723 10-13 0311 4072

to

L Tesponss
* Nomber of positive skin testy/number

NT = Not teted.

of meed antigen,

thres or four antigens, 4 of them (33%)

50%/s of the patients, SCA patients showed 2
were ancrgic (table I)

mean PHA transformation of 364 com-

Table O shows the results of skin testing

pared with 56%s m the normal group

(p < 001). In 6 patients (cases No 3 9 16, ofSCAplﬂmumdthnconu-olmh]";
17 18 and 20), E rosettes and PHA traps- tents with SCA were less reactive to
formation were simoltaneously decreased vidual skin tests bmu:mbemsejm,mcﬁ;
At least one skin test antigen was post fty was significantly different only with
five in 10 of 15 patlents (67%) If PHA skin test.

siders only thoso 12 patients who

m Skin test reactivity did not seem to cor
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‘Tbls L Skin tacting in SCA

i tewt SCA patients
atigrss
totafadn  positve
-ty
mamber %
THA 1 7 “
D N 5 »
Trichopkyim n [ 53
Cenfila 3 H a
N3 = Not significant.
PHA Slon tesls
toareforThn PHA 0 Canchdn

Discamion
Leacocytosis fs a freqoent finding in
3CA. Genenally lemcocytes between

Normal cantrobs )
toalakin  posiive
-ty
oomber %
18 noo10 <ows
18 12 « o
1" 15 ] B
18 1 n o
Trchephyion
n L3
.
£ R Flg.L Comrehation  batween
. aod  abe  te  roactvie
A = Posthre; N = mapattve,
—-—=Namal rmags of PHA
blaxtio trancfarmation.

o respocse to PHA, and in some cases co-
tancoms apergy to skin tosts was observed
Patents with SCA were less respontive to
FHA than to the other Intradermal skin
testt, The study of thess immromalogic pars-
meters in children with SCA could contrib-
ue to a better understanding of the im-
mune system of SCA patients. The divsocls-
tion between skin tests sod FHA trandor
mation scems parzdoxical, but there b evi-
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dence for the cxistence of subpopulations of
T cells with diffenng properties and func
tions [10] Perhaps our observation reflects
Independent dystunctions of these subpopn
lnﬂomofTu:lLsmithmbcenmg;gumdin
other pathological states [7] Drssociation
between skin tests and Iymphocyte respon-
tes has been noted, with the suggestion that
the in vitro lymphocyte reactivity may be
more sensitive than the intredermal test in
detecting immunity [15]

Depressed Iymphocyte functions may re-
flect o qualitauve defect in T-lymphocyte
wubpopulations. Other possibllities include 2
blocking effect of the serum or the presence
of a population of suppressor T cells. Fur
ther investigations aro indicated to evaluate
thess possibilities,

Immunoglobulin levels have been found
normal In children under 4 years of age with
SCA, but all three major classes were ele-
vated in chlldren over 4 years. In adults
with SCA increased IgA levels have been
re; ated [8) Hyperglobulmaemia seen in
SC  has been related with liver dysfunction
or th antigenic stmolus, although other
fe rs might also play some role {8 9 17]
D peessed cell mediated immunity may be
present in some SCA patients, and the by-
perglc Ia might thercfore be also an
expression of compensatory B-cell over ac
tion to a wide varety of antigenic stimuli.

Defective host-defenss mechanisms have
been described In SCA. Among theso mech
anisms that may account for an increased
ausceptibility to Infections are overloading
of the reticuloendothelial system with

Herndndez/Cruz/SamtoyBakegr

plement pathway deficiency of sermm bac
tericidal activity deficlency of serum opsoo-
in activity increased concentmations of free
serum Iron, and decreased serum transferm
levels [2, 6 12, 14 16, 18, 21] We suagest
that tmpaired cell-mediated fmmunity b &
other factor to be included among defectns
SCA host-defenso mechanisms.
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Ultrastructural Observations on some Unusual Lamellar Bodies
Associated wath Human Platelets

R Colemanand M B H Youdim

Division of Morphological Sclences and Department of Pharmacology Faculty of Mediclne,

Technion ~ Isrue! Institate of Technology Halfs

hey Words. Lamellar bodies  Platelets  Ultrastructure

Abstract, An electron microscopic study is pretented concerning unusual lameflar bodies
assoclated with human platelets. These lamellar bodies, resembling stacks of phospholip
like membranes, are located within vesicles, in the surface connected open canaficul®
syttem between aggregating platelets and on the free surface of platelets.

Introduction

During the course of uitrastructural stud
iex on human platelets from pormal untreat
ed indlviduals 23 well 2s from patients being
treated with chlorpromazine for psychiatne
drsorders, we have repeatedly encountered
unusua! lamellar bodies. These lamellar
bodles were also found dunng sggregation
respomses of platelets followang the additron
of a wide range of agents, We are not aware
of other reports in the lterature concerning
similay lamellar stractures msocated with
d would Jke to record our ob-
resent short report deals

platelets £
servations. This P!

ﬂnpminmtdn

tlon of the materlal for electron microscepy

Material and Methods

Blood sampley, which = ere processed In platt
tubes, were mixed with 1/10 vol of 38% trisodinm
clirate and gemly centrifuged (150 ) for IO et
Samples of the platefetrich plasma were fixed &
rectly or were placed in an aggregometer (Chrome
log, Havertown, Pa) with a revolving magodd
(1,000 rpm) snd recordings made of aggregatod
respomses fofiowing the ddition of S-hydrons
uyptamine (5-HT 10, 20 or 40pAf), sdenyhb
Simido-diphosphate  (AIP 100 or 500 pM-
adenosine diphorphats (ADP 05 or 3 pAf), oF
nephrine (0.5 pdf) Detajted results of these 1g5Te
gatron studley will be presented elsewhere.

Aliquot samples were rapklly removed st 3
60, 90 and 120sec tme Interval and placed ia
plattic tubes containing 2 vol of flxative covaposd
of 3% gluaraldehyde (Ladd Chermleals) jn 0.05 A
Hepes baffer (Shyma) pH 74 with 125 maf co)-
cium chioride and 17 sucrose for 25b at 37 €

1
~
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according 40 Skser ot al. [2. The samples were al-
Jrwrd 40 cool 4o room teroperature during 1h aad
then recentrifoged (2,000 ) for 10 min, The fixa
tn s poored off aod replaced with freth Hepes
butfer and left overnight at 4 C This was fol
lowed by postfivaton for 1h e 1  osmuom te
Uoude in water The mmples ner thea dehydrat
o m graded concentrations of ethanol, treated
ith propylene oukde aad cobedded | Epom $1.
bich  »1 polymenzed 160 C for 24b 60- to
90-0m sections were out whh glan knrees oo an
LB Ukrstoee 111 and collccted on oecosted
copper gruds poor to boef contrest samung wh

wrany! acctate and lesd chirate Grids wers exam-
ped i Jeol 100 B traramissos electron mbcao-
wope at 00 kY

Ohservations

Plateket-nch samples from both normal
and chlorpromazme-treated donors when
evamined by electroa microscopy showed &
oumber of onusml lamellar bodies. These

Fie.L Lameflae body (ar
roned) wxhm membrasebowsd
cucle, povably m the cse rep-
revcoting the aockeond of
rome  SHT 10 \f
50,000

Fie.Z Lamellar bedy w
srace betacem 0 plaselers dur
wg spgreranos Nots wdjacent
ewd (V) from ik the lamcie
b body wm concenably da-
charged, SHT 20 W s
w000

peron
60 sec
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181 mellar bodies at surface of plate-  gramnle L — lipld droplet. X 50,000 4 Detally of
Fﬁ»Pm A 60scc 3 Lameilar body bridg-  Luwellar body scen fn figore 3 X 150,000 5 L»-
:n:t:'.;m! adpacent platclets, A = a- mellar body on free surface of platelet. X 80,000,



Lamxclla Bodies Amoctascd with Platchety

were aho found following the addition
of the varioos agenty at all the time inter
vals and concentraton mied (n the etperi-
menty

At very high magnifications (X 50 000-
150,000) the lamecllar bodies were found to
be composed of a series of falrly electron-
dense stacked lameilac with a line-to-line
scparation of spprozimately 57 nm. These
lamellar bodies resemble stacks of phospho-
hpid membranes or micelkes. Usually be-
txeen 6 and 12 lamellac were found in each
stack, In rare ingtances lamellar bodies were
found deep insido platclets, apperently inside
membrane-bound  veskcies, which concri-
vably ere peroxisomes (fig. 1) These veslcles
with a lamellar nucleokd” were found pear

ly located close to a-grannles or lipid drop-
kets, which sometimes possessed a more
electron-demse periphery

In several cases lamellar siacls were
found within the surfsce~connected system
of channels and some mkTographs con cy
the |mpression of esickes dbcharging ther
lamellar contents into this open canalicolar
nstem. In many cases [amellar bodies were
found bridging the spece between adjacent
Patelets during sggrepstion or apparently
being decharged imto this space (fig ).
In the apgregatmg platclets typical dense
bodics were present close to the platelet sur
Lace.

In the majorny of cases the lameflar
bodres mere present close to or In conjunce
thon with the sutface membrane of the plate
ketx. They were often found withun depres-
sions or in apunations of the plamm mem-
brane ofien close w0 the base of preodopo-
i, The form sdopted by the lamellar bod-
s on the surface of the platelet was often
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myelm-ike with a0 oval recetrack appear
ance (fig. 5) that occasionally showed & den-
2¢T core, or even a ‘fingerprmt or lipld m-
cellar panerm.

Discusslon

Despite the profise literature on the ag-
gregation of platelets and the fact that so
much is known coaceming the uptake ot se
cretion of & wide range of chemical const-
tuenty, there are relathely few ulrmstructur
al reports showing the processes of endocy
tosls or cxocytosts [ 4 5] At thls prelimi-
nary stage we are unzble to determine one
quivocally the nature or significance of the
lameflar bodles described 1n this report. In
view of the fact that the lamellar stroctures
are found in tho untreated controls, this
would seem to indicate that they are not

cificalt with the p of
ndbcnon q;npdonox::m&mnndm
nat u response to chlorpromarine trestment.
Wherens 1t i known that the fiaden proce
dure adopted bualizes some plateket struc
tures moch better than other flxation meth-
ods [2, 3] # remains a distinct pessibiilny
that the lameller structures sre arufacts re
sulting from the mods of prepanaton. Ooe
further pasubllity to be conddered §s that
sundlar lamellar stroctures hane not been re
ported so {ar or crveriooked o5 they entail &
depree of patlent searching and are oaly
ciearly seen at high magnifications.

The source of the phospholipid-lile m
terual seen in our micrographs ks ot known
and it may be that it represents iposomes
formed from some comutituent in the plas-
ma, which sdberes 10 or reacts whth speafic
sues of the plateket plnma membrane, Thi,
bowerer dots not explam the spparent
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presence of lamellar structures deep nside
platelets. It 1s possible that the lamellar
structures seen in our preparations arise
from more than one source Those present
deep within platelets may be derived from
components of one of the organelles or in
clusions soch as from peroxisomes, a-gran
ulet, lysosomes, hipid droplets or the sero-
tonin-contmning  dense bodies, ond this
phospholipid fike matenal could concefvably
be extruded to the surface especially during
apgregation via the open canalicular system
The more common micelle like structures
scen on the platelet surface may be of an
external plasma ongin and may be anifacts
formed dunng the in virro preparation of
the platelets for electron microscopy

At this stoge we are still unable to an
swer the questions rised and are continuing
our studies to try and establish the origin
naoture and possible significance, if any to
platelet morphology of these unusual lamel
lar structures
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Congenital Combined Factor VII and Factor VIII Deficiency

S J Machinand B R Miller
Department of H: The

Howpital, London

Key Words. Factor VII  Fuctor VIII Combmed deficlency

Abstract. Thiv paper describes two family members who bave a combined hereditary
deficency of fectors VII and VIIT The propasitus, a 16-year-old male, presented with
recurrent gastrointestinal bleeding. He and his mother bad moderate defects of factors VII
and VIIL The propositus received fector VIII cover durmg and after  lapemtomy The
possible hereditary transmiseson pattern of the combined defect is discussed.

Combined hereditary deficiencies of cos-
sulstion factors are very rare disorden. In
this case we describe a boy with & combined
factor VII and tactor VI defect who pre-
sented wikh recurrent gastromtestinal bieed-
ing which required a laparatomy

Case Report asd Resakts

cc 16-raarokd Cancasan wals from
Eatmaiemenn,

VUL provosgslant (VIN ©) knels by % dar
g b operatn et fing $S-bour post-openating
wcriod sad hove 30 for the foflonirng 31 duy,
The hatt-hfe of the infwed factor VI wi ap
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Table L CU‘RUhﬂbnﬂudylnpmpodtu,mdmu

Test Propantg
vy bleeding yme, min &
Platelet coant, x 1097 20
Coagulation time, mln 3%
Prothromban thme, sec 2
Partial thromboplastin time sec 43
Thrombin tlme, sec 1
Stypven time sec n
Factor VII % 16
Factor VII antigen, %4 kY
Factor VIII C, 1.3
Factor VIII gntlgen, 189
Factos 11 ¥ IX, X, XI X1l normal
Ristocetin 1.2 my/ml

aggregation, % kY

provimately 11 h. No factor VI replacement ther
apy was given, and factor VII activity ranged be-
tween 15 and Z2%. Repeat codoscopy 33 days post
operatlvely showed healing of the anastomotisr
factor VIII replacement therapy was then stopped.

Coagulation stodics of the parents (tablke I) re-
vesled that the mother also had a combined defl-
ciency of factor VII and factor VIII but the father
had & pormal screen.

Diecrsston

Both the propositus, C C, and s
mother have a combined deficiency of fac
tor VII and factor VIIL The presence of a
norma! bleeding time, normal factor VIII
associated antigen, normal platelet aggrepa-
tion to ristocetin and an cffective half Lfe of
11 h of mtused factor VIII matenal suggest
that the factor VIII defect 1s of a haemophl-
lia A type The higher levels of factor VII
antigen o3 compared to actlvity are simflar
to the levels found m patients with bolated
congenital factor VIT deficiency [Denson ef
al 1972] The propositas maintaimed a fac

Mother Father Normal vabmd
3 4% 15
193 30 150400
3 2% 0-6

1s 12 12

40 3 L3
12 12 12

n 12 12

2 1o 86-120
9 20 0-110
3 100 50-200
140 13 50-200
normal pormul -

s 80 >65

tor VII level above 15% without requmm
any specific replacement therapy through
out the post-operative period. A factor VI
level of above 10%: has been reported #
suffident to assure pormal haemostasss dof
g and after major surgery [Marder and
Shulman 1964]

Three other families with combuned deft
aency of factors VII and VIII have beed
satisfactorily documented [Gaston et o
1961 Girolamietal 1976 1977

The first report [Gaston e af  1561]
concermned a 22 year-old male with a factof
VIII cosgulant level of 1/ and a factor VII
kevel of 55% (but no family rstory of 2
blesdmng tendency or family stadies)

The second family contained 6 members
presenting with a combined deficiency of
factor VII and VIII coagulant acthity and
normal or near normal levels of factor VI
antigen and pormal Jevels of factor VIII s
tigen [Girolami et af 1976] They suggest
ed that these patients Jacked a gene on an |
autosomal chromosome mvolved m activa- !/
tion of factors VIT and VIIT



Factor VT and VITI Deficency

In the third family [Girolam: et al

Glﬂun.l.w MBF od Becd, W S

1577] the mother of the propostus was &

htmphﬂhAnn-krmd\.h:fnherlbﬂ
crarygote for factor VII deficlency Here

dently segregating defects.

Our lamily could represent the casual a3~
sochaton of two abnormalities appearing m
both mother and son. However the factor
V1 and VTII levels tn mother and son were
similar and 2 female relatives aho had slg-
rificant bleeding histories. This would sup-
POt an autvaomal gene defect involved in
factor VIl and VI sctivation. Unforte-
netrly no other family members were avail-
sbio for tovestigation in Britaln.
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Table 1. Coagulation study in propositas and parents

Tent Propositis
Ivy biceding time, min 6
Platelet count % 101 230
Coagulation time, min sy
Prothrombin tkme, sec 20
Partlal thromboplastin time, sec 43
Thrombin time, sec 1
Stypven tme scc n
Factor VII 4 16
Factor VII antipen, % 37
Factoe VIII C, % 18
Factor VIII antlgen, A 189
Factors Il ¥V IX, X, XI XIl norrmal
Ristocetin 1.2 mg/m!

n

aggregation, A

proximately 11h No factor VII replacement ther
apy was given, and factor VII activity ranged be
tween 15 and 22% Repeat endoscopy 33 days post
operatively showed healing of the anastomotis
factor VIII replacement therapy was then stopped.
Coagulation stodies of the parents (table T) re
caled that the mother alio had a combined defi-
clency of factor VII and factor VIII but the father
had a normal screen.

Dhcussion

Both the propositus, C C. and his
mother have & combined deficency of fec
tor VIT and factor VIII The presence of a
normal bleeding time normal factor VIO
associated antigen pormal platelet aggrega-
tan to nistocetin and 2n effective half life of
11 h of intused factor VIII material suggest
that the factor VIII defect is of a hacmophi
lia A type The higher levels of factor VII
antigen 28 compared to activity are umilar
to the lovels found wn patients with isolated
congenital factor VI deficlency [Denson et
al 1972] The pmpos{ms maintained a fac

Mother Father Narm! valees
k] 4 15
198 320 150400
3 2y 05

16 1 1

40 kX) ns
12 12 12

13 2 n

2 1o £0-120
90 80 o0-110
» 100 50-20
140 113 50-200
normal Dormmal -

5 80 >65

tor VII level above 15¢e without requmed
am speafic replacement therapy throogt-
out the post-operative period. A facto? VI
Jevel of above 104 has been reported 8
sufficient to assure normal haemostasis -
ing and after major surgery [Marder o
Shulman 1964]

Three other families with combmed -
ciency of factors VII and VIII have bees
satisfactonly documented [Gaston e
1961 Girolamu et al 1976,1977]

The fimst report [Gaston e af 1%
concerned & 22 year-old male with a fa¥
VIII coagulant level of 1% and 8 factor VI
Jevel of 55% (but no famly Mstory o ¢
bleedmng tendency or famly studies)-

The second family contalned 6 memb
presentmg with a combined defiaency o
factor VII and VIII coagulant activity
normal or near normal levels of factor
antigen and normal levels of factor VIII &
tigen [Glrolami et al 1976] They
ed that these patients lacked a gene 00 &
autosomal chromosome mvolved in 8¢
tson of factors VII and VIII
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In the third family [Girolamd e al,
1977] the mother of the prop wis a

Gamon, L. W u.d:,nr asd Becl, B S
factor VIL defi-

harmophifia A carricr and the father g bet
eruzygote for factor VII defickency Here
the combined defickency appesrs 0 be doe
1o the cayml sssoclation of two hudepen-
dently segregating defects.

Our family could represent the casual as-
wocletion of two abnormatities appearing
both mother and son. However the factor
VIl and VI levels in mother and son were
timilar and 2 female refatives also had sig-
nificant biceding histories. This woald sup-
POTt an autosomal gene defect Hrvolved in
factor VII and VIIT sctivation. Unfortu-
oaitly no other family members were avall-
able for investigation (n Britsln.
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Acute Leukaemia after Exposure to a Weed Kuller,
2-Methyl-4-Chlorphenoxyacetic Acid

T T T TimonenandI P Palva

Department of Medicine, University of Ouln, Oula

Key Words. Acute leuhaemia 2 Methyl-4-chlorphenoxyacetic aad

Occupational leuknemin  Weed killers

Abstract. Acute leukaemia is known to develop in many cases of benzene-induced per
cytopenia [1] This is a report of the development of acute leukaemia in » patient who b
apparcatly recovered from pancytoperua after chronic exposure to a weed killer 2 methyt

4-chlorphenoxyacetic acid

Case History

The carly course of our patfent has been pub-
hished earller during hls recovery perfod [4] He
was & 64-year-old farmer from North Floland,
The history of hh exposure to weed Lillers had
cxtended for at Ieast the $ previows summers, and
on the Isst ly the pr th ned
2.methyl-4chlorphenoxyacetic acid (MCPA) The
exposrre had been axtensive: he had employed an
old manual spreading device with a leaking con
tainer carried ou his back, and th  weed kiiler sol
ution had molstened his clothes. On firt  dmis-
sion, his drug hitory for any agents known to
cause cytopenia way negative for at least the last 3
years. 3 months carlier be had obeerved skl brusses,
bat be vited the local doctor only when he felt
hlmsslf more severely letharpe. D ring tha period
his Iowest blood values weres Hb 7.3, leucocytes
2,400 with 44%/ of neutrophils and plat lets 37 000,

Hamtrﬂ!:dvilhpr:dnholommdmctbm—
olopt, and 5 monibs Iater he bad blood leveis of
Hb 135 leucocytes 7,600 with 46%/ of neatrophlls
and platelets 196,000, He was free of symptocs
and was lost for further follow-up.

Unexpectedly 12 months later he sppesre
again after having hed congh and fever for J
weeke The local doctor noted a mild apsemis (B
93), a moderate Icococytoss (24000) snd 2
thrombocytopenia (64000}, and referred him @
the Unlveruty Hophal At this phase, ki b
marrow smear way characteristic of myeloa®
cytic acute Icokacmia, with Auer rods in ma®
blast celta. I the peripheral blood, the levcocs
count rose stesdily up to 91,800, with anfy abof
5% of blast cells and about 30% of monocytes 1
mooocytold cell forms. The pl telet commt ¥
aroand 20,000 The chromosome stody revealed §
normal karyotype, 46, XY without any Philsdt
phia chromoeome. He did pot respood to thax
pentical attempts with prednbolooe and died 3
weels Jater of acute cerebral haemorrhage.

Comuotents

In our case the coursc was consistent
with previously publshed cases of acutt
leukaemia after chronic exposure to ben-



Lewkaemia after MCPA

zee (1] there was sn extensive exposure
history of several years, a pancytopenic epi-
sode with an apparcntly foll hacmatological
recovery and & symptom {ree period ending
wih «n acuts myelogenous leukmemm. The
cellnlarity of the booe marrow has pot been
sufficienily prediciive for subsequent devel
opment of acote leukacmla {1] and in our
ome the marrow was of novmal celllanty

but only 3 (6* ) controts had handled »
Milers or inh
the benzene ring [5] These patients aloog
with our case report shoald be scen a3 ex
amples where to Jook for agents other than
benzene which could be responsible for the
alarming increase of myelopenous leukee
mia.

develops n only a minorty of the cases
with paacytopenia As the clinteal course in
our case was closely similar to the events af
Wr exposure to benrene, we think that
MCPA was very probably the causative
ageat of keuksemia

Very recently attention has been direct
ed to the doubling of the Incidence of acute
myclogenoas kukaemia among okder men
during the last decades in Minnesotz (3] To-
deed, # bs In this group of peophe that
chronic oceupational and ennronoiental ex
Pporures are most likely to result in manifest
disense, and this findmg s a severe chal-
knge to find the agents Llabe for this devel
opment. Petroleum  products  comtaining
benzene are, of course, among the fint of
the suspected causes [ | Imsecticides, other
wcll-known reasons for pancytopenix, are
cxiemifvely wed I modern  agricalture
aloag with the weed Ailers Indeed, b our
Pprevious study 7 (15 /) lenkaemis patienty

1 Alsoy 3 and Erdem. S- Follow-up sudy on
the mortaflty and the developmeat of kkemia
10 44 pancytopenic patients  th chronic expo-
£t o bearene. Blood 17 285-292 (19781

T14-T18 (1978)
4 Pal, H L A Koivisno, O and Falvz, L P

cal factors m leoksemsa lancet { 350-352
am
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Acute Leukacmin after Exposure to a Weed Killer,
2-Methyl-4-Chlorphenoxyacetic Acid

T T T Timonenand I P Palva

Department of Medrcine, Unfversity of Oulu, Oulu

hey Words. Acute leuhaemin 2 Methyl4-chlorphenoxyacetic ad
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Abstract. Acute leukaerma is kpown to develop 1n many cases of benzene-mduced pa
cytopenia [1] This 13 o report of the development of acute leukaemia in a patient who byl
apparently recovered from pancytopenia after chromic exposure to a weed killer 2-metht

4-chlorphenoxyacetic acid

Case History

The carly course of our patient has been pub-
lished earller during his recovery period [4) He
was a 64-year-old farmer from North Finland
The bhtory of hls exposure to wred Uller had
extended for at least the 5 previons sommery, and
on the last the prep
2-methyl-4-chlorphenoxyacetic acid (MCPA) The

had been ive: he had employed an
old manual spreading device with a leaking con~
takner carried on his back, and the weed LiTler so-
athon had moistened his clothex On first admis-
sion, his drug history for oy ageats known to
cause cytopenin was negative for at least the last 3
years, 3 montha earfier he bad observed sk]  brulses,
but be vislted the Tocal doctar only when he feit
hhmself more severely lethargic. During this perfod
his lowest blood values were Hb 73, lencocytes
with 44 / of nentropbils and platelets 37,000
Rk
5 mouths later be
‘;b""f;_,mfm,, 7600 with 46 of curophils
and platelets 190,000, He wis free of aympt:
and was lost for further follow-up

2,400
He was trea

Upexpectedly 12 monthy later he appes™
again after baving had cough and fever fo 3
weels. The local doctor poted a mild anzemls %
93), & moderate leucocytoshs (24,000 ad ¢
thrombocytopenia (64,000) and refered ihm B
the University Hospltal. At thiy phase, his bo
marTow smear was characteristic of myelomoe®
cytlc scute Jeulaemia, with Auer rods i
Siast cellt. Ih WBe pertpieral’ Biood; e boxesi™®
count rose steadily up ta 91800 with oaly ab%
5 of blast cells and abowt 30* of monocytes &
monocytold ccli formx. The plateet coent ®3
around 20,000. The chromosome stody reveskd !
normal Laryotype. 46, XY withom any Philsddf
phia chromosome. He did not respond to the®
pentical attempts with prednisolone and died 3
weeks later of acute cercbral hacmorrhage.

Comments

In our case, the course was consistent
with previously publshed cases of scute
leuhaemia after chronic exposure to ben-



Lrsbscara afser MCPA

ztoe (1] there was an extensive exposure
history of severa! years, a pancytopenic cpt-
#ode with an apparcntly fall hacmatologacal
Tecovery and a symptom-free perfod ending
with an aarte myclogenom keukmemia. The
thnlniryo(thcbcncmnwtnxnmbcm

for devel-

m

hnonly3(6‘/)nontrdsbadhmdkdiccd
Aillers or
the benzene nng [5] These patents along
with our case report should be seen as ex-
amples where to ook for agents other than
benzrene which could be responsible for the

Mdmkuh:mh[l] aod m onr
S the marrow was of normal cellulanty
during the pancytopenic perod. Although
the cansal re) p of the exp to

mcrease of myclogenous leukse-
mia

benzene and the subsequent acute leokae
- mia b well extablished, tenkaemia oltimatcly
develops ln only a munority of the cases
with pancytopenta. As the clinlcat course n
o4r case wm closcly similar to the cvents af
ter cxposure to benzene, we thnk that
MCPA was very probably the causative
agent of kukaemin

Very recently attention has been durect
d to the doubllng of the incidenco of scute
myclogenous leukarmls among older men
dﬂﬂnnhehadmdammmmu[a] To-
deed, it fa i thbs growp of people that
:hmuicoempatbmlmdmv{mmtxltx
posures are most Hirely to resalt in manifest
dnesse, and this finding b & severe chal
lenge 10 find the agents liabks for this devel
Oopment.  Petroleum  products  containing
benrenc are, of course among the first of
- the soxpected causes [2] Insectcides, other
welbknown ressons for pencytopeoia, ate
extenthely used in modern  agriculiure
tlong with the weed Milers. Indeed, in our
Previoms study 7 (15 /) leglmemia patients

1 Aksoy M and Erdem, S Follow-op stady om

353 (1978).

3 Linos, A, Kyle, R. A Elvebach, L R, and
Kurlaad, L T Lewiemba in Otmsted Cownty
Minnesota, 19631974 Mayo Qm Proc. 53
TI4-T18 (197D

4Pabu H L A Koo, O, and Palva T P
Aplestac anacmea after expostre to weed K-
o 1 methyl4-chlorparmonyaceric acid. Acta
baemat I3 103-108 (1975).

al facton ko kukssmie Lencet | 150-352
e
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Accrpted Scptember 19 1979

D Iiman Palva, MD Hataapdd Howpital,
SF-33100 Taarpere 10 (Finland)
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Deselopment of Acute Myeloid Leukaemia dormg

Lithum Treatment
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Key Words. Acute myeloid leukaemia Granulocytoyis  Lithjum treatment

Mante-depressive sllness

Abstract. Development of acute myelold leuksemla in 2 patients given long term hthrom
treatment for affective diness is reported. The Ist was a 49-year-old man who was fooad
to have acute myclomonocytic leukoema after about 1 year of lithium treatment. He &l
2 days after admussion from haemorrhagic pericarditis. The 2nd patents was a 32-year-od
woman given lithium for about 12 years. Thereatter she developed acute myeloid lenksemit
within a few months. A remission induchon regime with daunorublem and cytosme art

binoside was successful and she is now m a full remissyon state

Introductlon

Lithium may affect granulocyte produc
tion During lithium treatment of affective
llness granulocytons 1s often observed, and
hthiur admmistration has been found ther
apeutically effective in certain granulocyto-
penic states, e.g Feltys syndrome [1] and
granulocytopenia due to cancer chemo-
therspy [4 5] Orr and McKernan I3] on
the other hand recently reported relapse of
myeloid leuknemia after 7 weeks of lthium
treatment. We have observed development
of scute myeloid lenkacmia in 2 patienty
given long-term lithium treatment for affec

tive {liness

. prot Af Schou for valmable advice.

Case Repocts

Care I

A 49-year-0ld man was treated with Hihrom fof
recirrent endogenous depremsions. For periods B
was aho given haloperidol and clomipramine, Af
ter about 1 year of lthium treatment he devet
oped malalse and was admhted 3 weels later b2
very poor condition with high fever bicedings o
the skin and mucosa, and congestrve beart faflare.
Haemoglobin was 6.2 mmol/l, the serum lysoryne
level was markedly clevated (43 pmaol/D), and B¢
blood count showed 50 X 100 thrombocytes p
ltre snd 90 X 10* myelomooocytsc blasty pef
tirrs The bone marrow was hyperplastic and doar
frated by myeloumonocytic bistts. 2 days after £
minion the patient died from haemorrhagic peri-
cardith

Case

A 32 year-old wouran was trested with lithtum
for bipolar manic-depressive Moest. For periods



foll remislon siate She b now gives Mainteoancs

m

snces have been reported of acute myeloid
leukaemia developing during Irtiium treat
ment. It b an open question whether In our
patients the relation fs causal or comciden
tal.

Referemces

1 Qupia, R. C, Robinsom, W A, and Kurick,
J E Felty sypdoms. Effect of Wbiem on

therapy with cytoume and
vy Sthoweek,

However Orr and McKernan [3] hypothes-
fze that Hihium might also recrult granulo-
Cyte precursons from a resting to a growlag
state. They comsider this a possibic explana-
tion of their observation of a relapse of
myechold lenksemis and suggest that fithhem
sdminktration may be karmfuol for patients
with mal) ing gr ("
ey,

Acute myeloid lenkpemin is o rare dis-
case. In Denmark about 180 new cases are
recorded per year one seventh of these in
our Departinent. The 2 cases reported here
were scen within 1 year No previons bt

Am. | Med 61 29-33 (1976).

-storulatoeg sctvity
by lokimn, Blood 49 263-267 (19771
30 LB aod M Keruan, f F Litoem rein-

pryelobiastic leukaemie Lan-
ot 495430 (1979
4 Stein, R S, Bescsan, C, AL M Y Hansen,
R Jallm, D D and Jume'sn, H. O  Lithrem
carbooat  sttramtion of chemotherapy-iodoced
wrziropexia, New Engl J Aled 297 430431
asmn.
3 Thwwan, G Safirc, G sad Wo, G Lhhtom
carbowat protection apuiset cancer chemo-
therapy-indoced kewkopense. Cha. Rex. 23 A4
115 (1975)
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Development of Acate Myeloid Leukaemia during

Lithium Treatment
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Rey Words. Acute myeloid leukaemia Granulocytosis  Lithium treatment

Manfc-depressive filness

Abstract. Development of acute myeloid leukaemla m 2 patients gven long-term lithes
treatment for affective illness js reported The 1st was & 49-ycar-old man who was fomd
to have acute myelomonocytic leukacmis after about 1 year of hthinm treatment. He ded
2 days after admussion from haemorrhagic pericardits. The 2nd patients was a 32 year-od
woman glven lithium for ebout 12 years. Thereafter she developed acute myelodd feuknema
within & few months. A remission induction regime with daonorubscin and cytosme 22

binoside was successful and she is now m a full remission state.

Introdnction

Lithtum may affect granulocyte produc
don During Jithmm treatment of affective
illness granulocytosis 1s often observed, and
lithium administrotion has been found ther
apeutically effective in certam granulocyto-
penic states, ¢.g. Felty s syndromo {1] and
granulocytopenia due to cancer chemo-
therapy [4 5] Orr and McKernan [3] on
the other hand, recently reported relapse of

myeloid leuksemia after 7 weeks of lthfum
treatment. We have observed development

of acute myeloid Jenkaemia in 2 patfents
glven long-term lithfum treatment for affec
tive illness.

. prof ”,Wmnmbum

Case Reports

Case 7

A 49-year-old man was treated with lithiom £
recurrent depressions. For periods &

endogencus

was aho given beloperidol and clomlpramtse. AF
ter about 1 year of Uihium treatment be deve
oped malaisc and was admitted 3 weeks later B2
very poor coodition with kigh fever bleediogs o
the skin and mucoma, and congestive heast fillsr®
Haemoglobin was 6.2 mmol/l, the scrum lysozymé
Jevel was markedly clevated (4.3 umol), and 8¢
blood count showed 50 10° thrombocytes P
Horo nd 90 X 10* myelomonocytc blasts P
lire. Th  booe marrow was byperplastic and doer
inated by myelo-monocytic blasty,  days after -
muion the patient died from haemorrhagic pert
carditls,

Care 2

A 32-year-0ld womsn way treated with Irthiem
for bipolar manjc-depressive llines. For perfod



African Gesetic Markers {n SicBums

1 wall 12 hemoglobins 5 and C, and Gd3

mmencally mioor or for  bricf time tpus
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‘African’ Genetic Markers in Sicihans

Sandler et al (1] reported the presence of at
lexst one characteristic African gene matker in
the form of red cell phenotypes Im 3v4, Fy
(s=b-) 1/s cDe (Rhak 3% and V (hrV), Vs, In
100 random Sicilians and in 64 family members,
in whom 49 (77%) had the sickle hemoglobin
gcne. Thiz has added to current hnowledge of the
African contributlon to the gene pool of Mediter
ranean peoples. In a larger seres, the cDe gene
occurred In .1 and 2.8Y of 707 and 800 Palermo
Sicillans respectively {2, 3] The cDe gene ap-
proactes 60* {n mowt Negro populations of Afri-
ca and the Americas, with tome 2-5% in Caoca-
soids of Europe (non-Mediterrancan) and North
America, and a 5-20% occurrence in Amerindt
ans, Mongoloids (Burmese, Japancss, T betans,
Koreams) Lapps, Tafutians and Aostraffan aborf
cines [4) 1f the cDe geme i3 to be regarded 19 o
Afrkean marker jt muxt be of very comlderable
antiquity with early widespread dissemimation to
both Cancasold and Mongolold groups alterns-
tively a multlcemtne orlgl should be considered,
with the main focus in Africa and subsidiary oc-
glas (probably pore reeeot) o the Near East and

Far East.
There fs w single repost involving the oceur

rece fa w Siclllan family of red eell glucose-6-
hat (Gd) A and

zyme polymorphism, compared with gver 97 &
GdB ip all other pon-Negrok groops.

The im fin G (1§G) polymorea
Gm, provides a haplotype series highly chancks
fstle for particular cthmdc group. For 263 Sidan
tested [8], the recorded haplotypes were nplh
Caucasord, with o evidence of Negrold r7pes ™
cloding the uniquely specific Gm 1 5, 6 17 52
lotype [8].

Hemoglohin C, a dutioctive West Afnc ™
fant, ay well as sickle bemoglobn, has bees 7
ported 1n Sicilians [9] In & uniquely differest ®
proach to the dngle ve. multipl matat thed
of the ongin of mckle bemoglobln, restricnon &
zymo mapping studies of DNA strocture ayoce
ed with the sickle bemoglotnn geoe bave howa
beterogensity [10, 11} In Sicily and Cypres 2
Fglobm geme is amociated with the 130 Lilote<
fragment (ax b the At-giobin pene), and o™
ponda to that Bolated from Amerkan Negred
This vuggests that the sickle bemoglobm geos ¥
theso two Aediterranean fafands fa of Afrces ot
gin. However m people from Indi and Siod
Arabia with the sickle bemoglobin muunae, B
#-globin remdes in the 76 Lilobase fragment, &
dicating that th sickle gene in A 1 arose from 3
scparet mutation. Thus, ote can nurmite that 3
le b lobin arose not only in diverse cthsh

poups at different geographic sltes  Africa, A%

¥
atant {51 Gd\ and Gd vanants arc vi
- confined to contemporary Negrolds
with Negrold dmixture (manifesting
ot Mok oria), wiile G4\ and GaS_incid
influcoce, &

ence reflects popalations tested (6,
way Africen of this en-

malarie. Tn o
7, Gd* and Gdb comprse 1040

tualty entively

and the Mediterrancan basin, bt (posalbly) abso &
different umes In the past [12, 131

Genetfc mariers Rh, (cDe) hry (V) fsu aad
Gd\ provide information regarding the degres of
African admixture, best anajyzed by a muhlvar
iate pprooch [14]. The red cell antigen Fy (a~b-]
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Effect of Aspirin and Aspirin Lysinate on Platelet Function in

Smokers and Non-Smokers

Kevin T Morpan, Froncine Duchosal, Claudine Rogg and Peter A Miescher
Baticlly Geoeva Roscarth Conter Carowpe, Geneva, and Haomatology Divislon,

Cantoral Hospltal of Genera, Geoev.

Key Wonls. Aspirm lysinate  Bleeding thne  Platelet adhexivity Platelet aggregation

Absiract. When sdministered onally both

wcid and

acid

mmmwmmmmmmm
aof the sccond phise of ADP-induced platelet sggregation in the majonty of subjects. The
effects on biceding thme and sdhesiveness were similar for both drugs. Platelet aggregation
stixBes demonstrated slight differences between smokers and noo-amokens, i both control
samples and In respanse to the two drogs. It s concluded that aspisin Iysinate should pro-

vide & good for clinical

botic disense.

Introdaction

There has been considerable interest in
recent years in the oso of drugs which fnhib-
it phatelet functions for the treatment of car

b diovncular disesses smociated with throm-
boembolism 23] To be clinkally wefol,
soch drugs shonld be non-toxic, cffective
when taken omally snd require infreqoent

to sstess s value in the treatment of throm-

are limitatioos in the therapeutic applica
tions of this drog [2] However tho lysine
nalt of acetylsaBeyclic acd (Aspegic; Egie,
Amilly France} fs soluble In water pro-
doces very Etile gastric irritation in animals
and man [3] and b better supported than

& [14] A acid (x1-
pirin) B a pomible condidate for clincal
trials n this area, and a pumber of lovest-
gatons have been performed to sssam jts
value in the therapy of thrombotic disease,
with varlable szocess [9 10).

to asecss the potentlal vatoe of this drug as a

pectic agent {or thromb dis-
exses, Furthermore, doc to the known as-
soclation between smoking, cardiovascnlar
ciseass [1] and plateict function, the study
was carried oot using both solen and noa-
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H D Williams

Serology Immunolopy and Blood Banling
F lonal Medical Lab y Technology
A Comprehenslve Scries of M. )

AVI Technical Books Inc Westport 1978
VIII + 84pp US $ 9.00
ISDN 0-87055-766-X

This booklet has been published in & serie of
manuals dealing with Iaboratory technology In 17
chapters serological procedures are ocutlined start
fng with the care and handling of plpettes and the
preparation of serum and plasma. This bs followed
by several chapters which describe the serology of

leosls. The

annbobenscdbyl:.chmrbomhdﬂfwd
training these people. S. Seidl, Fralfurt am Mxa

Stanley L. Lamberg and Robert Rocksely

Histology and Cytelogy

Functional Medical Laboratoey Techaology

A Comprehemive Series of Manuals

AVI Techmical Books, Inc, Wesiport 1978

VI + 140 pp., US 8 10~

ISBN 0-87055-7724

This boot provides a good ¥
ical techol The esmentals o ¥

T and

syphilis serology includes VDRL and the rapid
plasma reagin card test as well a3 the antomated
reagin test (AutoAnalyzer) In three main chaptens
basic techniques in blood banking are described
ABO and Rh typing, testing for D cross-matching
and antibody screening The boollet is written for
the practical training of medical technologosts and

prlcucn.lwmk.ndmtbcol’tﬂa‘lﬂ"“’w
been oatlmed in an Intellgible way Ther™
lhhbookhva’ynscfu]farbdmmm
are more expericnced may mim so¢
tcchnlqnmmdlu!heAldln;’h"“"ﬂ’du
am by silver
stalning of the reticalum by W“PA ’



Aspicin-Lysrsts and Platelet Function

sodnem alf) o give fmal concentretions of 23 or

For mmaples In winch ADP induced the bipbesic
cxrve, absacs ol dimggregabon at

tion et 10 min wes kems than M

Moy for the groocpe wers calculsied and
siatictically vaing the two-tailed stadent
‘T tost or the palred 7' test. Coatrol valnes ob-
tained at ~24 b and 15 ptin warr pooled to give
combined contrel meas. Differences were comid-
ered w be significant ot p < 0.05

Rugnity

Throughout the study the vohmteers
were fn good health and no clinical effects
of ASA snd ASL wero observed. In gencral
the three tests revealed marked varfatioms

Bleeding Time and Adhesiveness (table I)

There was 5o significant dufference b
blecding time between the mean control val-
ues of smokers and mon-4maoker. Both ASA
and ASL prodoced sn approximatety two-
fold increase in bleeding time n all subjects.
This effect peristed wntll 24 h. Coutrol
mean adhestreness valoes of smokers wero
simflar to thoss of non-smokers (tablo I).

Tabde L Bloxcling time and adbwabvenom In soo-tnokens and wnokers

ABA ASL
contral +3h +UR control +2h +24h

Rlerding ciae, sec

Nooepokes 100423 maeaes 9l 90 & 13 PSS 169 & 108
Smokem $ae 145 & @0 n 16 e ¥4 196 & 108 36 & 190
Adbexivenrss, "

Roowooken 49 + &6 NIk €S nIear NIt B2k 64 ZIA k68
Sookeny N2kES DM EES MTANE  DTEST D232 ULET4

Vahees e exprossed s $1o0p wers & 1 3D, Sartdeally ddfereat from pre-trestosest vahars at- p <0.03

p <00l
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Materlals and Methods

20 healthy male volonteers, of whom 10 were
kers (~ 15-20 clgar y) were wsed for
the study Average valoes 41 SD for age were
363 1 8.6 years In non-smokers and 366 + 119
in smolers. The average weight was
743 1+ 80kg iz pooemokers and 7111 65ky
in smolers. All subjects were fasted for at least
12 h prior to testing. No attempt was mads to ds-
tinguish between chronic and acute effects of
smoking, and o request way made pot to smoke
during the test period, this was not controlled or
recorded.

The subjects were tested first with acetylnli-
cylic lysinate (ASL - Aspeghc 500+ Egic), and then
1 month later with acctylalicylic scd (ASA - Ay
pirioe, Bayer Leverlmsen, FRG), Pretrestment
control values for all tests were obtalned from
blood samples collected 24 b, and 15 min, prior to
sdministration of ASL or ASA. The subjects re-
ceived 0.9 g ASL or 05g ASA (05g ASA corre-
pounds to an equimolar doss of 0.9 g ASL), dis-
solved or well mixed In water respectively and
post-absorption tests wers conducted on blood
samples collected 2 and 24 h later

Bleeding TIme
The method follows that described by Aartin

and Spahr [15]. The car lobe was cleaned with al
cobal and an inchion mads using a stylet designed
to provide a tmiform cot. The lobe was rapldly
immersad In water at 37 °C, and the time to ces-

£
L] ' »

Morgan/DachosalRogg/Lbexcher

sation of blood flow was measared. For the o
tests, blood samples wero drawn from fhe anircs-
bital veln into plastic syringes sod fomefidy
trantlerred Into sllicontred fubes coutiing 1
3.8%/s aqueony solation of sodiom citrate, with e &
nal ratlo of 9 parts blood to 1 part anticoxgunl

Platelet Adhesremess
Hellems mecthod was used following the proct
dure ded in Practical Heemecip [1
Platelet comnts were performed fn deplicete bl
(Throcsbocoms

Platclettfch plagm

(;|;7'/)w-hh-n-;rp:'b'pﬂﬂt“ﬂ‘Jm
greqation wa studicd ming

mnhodnle[ﬂinlnEﬁL'W""m:":
w 10

aqueons solution of ADP (Sigms,



Aspltin Lysinato and Platslet Fenction

gregation occurred in oll subjects at 2 and
24 h foliowing ASA and ASL administra-
tion, The time to the start of disaggregation
(t) was shorter with ASL than with ASA at
24 h (p << 0.02) ASL abo gave o to more
rapid disaggregation reic valoes (y*) at 244
{p <0.02) thun ASA. The effective diraggre
gution st 10min was clearly greater for
ASL at 2 h (p<0.02) snd at 24 h (p-<0.001)
than for ASA.

117 xM ADP For subjects in which
£ d, the

s (y) was smiler with both druge t
valoes were significantly shorter with ASL
than with ASA at 24 h (p <0.005). Effective
dmaggregation at 10 min was greater follow-
ing sdminksiration of ASL than ASA, but
this was statistically coufimmed for the 24-

mn

Smokers. Aggreqation and Disaggrega-

tion Phases (tablo ITT IV)

In smokeny, the effects of ASA were sim-
flar to those of ASL. Whh 2.3 uM ADP
both drugs produced an inhibitlon of the
second phese In the majodty of cases at
both 2 sod 24 b With 117 gM ADP fn-
duction of the second phase was present fn
more than 50/ of the subjects at 2and 24 b
with either drug. Thers was a similar de
cresse In t and bt valnes following ASA
and ASL trestment. Mecan t y* values and
effective disaggregation values at 10 min
wers also companable with both druge

Comparison of Non Smokers  with
Smokers (able TI-IV)
In most cases the mean valoe for the rate

hour test oaly (p <20.01) of sggregation () was less bn smokers than
Tabl I Agpregstion phase

Parameter ASA ASL
meswred

coatrol +28 +24h coatrol + 12k +24h
Noer ek oz, 2.3 2M ADP
» &5 33 o1 441 T s1+21 28 LET: )
w Tk 136 LI2 42 19k 5P WEIT WA @Bk 1Y
B BEl0 [ €3 & 1% 0112 65+ 13 & & 10~
Now-sust erz, 11.7 £M ADP
r & ™3l L E1 108 4 31 1+3 108 & 31
t DAY MEETI® WD 6T 1M 167D
w 79 B0 ne Bap [ E3] Her
Swokers, 23 M ADP
» axm 03112 68+ 29 kL EY-] He RS
' T I I T P TIEITT NIk I Sk 64
% P19 LU Oky Mx20 13 5T 6%
Smeders, 117 AN ADF
» LES:] 7424 LY. LEW] 81417 Han
t NI M6 BTeAl ISl ME&T) T0A
~ Way i S1xs 0 ey LY

Sunsialy dfiaet oD pre-triment viloa ot p <08,  p <00l, p <DO0L
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Both ASA and ASL produced a moderate
decrease in adhesiveness at 2h whilst af
24h all groups except ASA treated non
smokers had returned towards their control
values.

Aggregation

Platelet counts for PRP before adfust
ment with PPP showed no sigmificant differ
ence between treatment groups or between
smokers and non-smokers. After adjust
ment the counts were close to the desired
value of 250 X 10%/mm® with a range of
group means from 233 to 270 X 10°/mm?

Marked differences in the shape of ag
gregation curves were observed between
subjects but, for individual subjects, repeat
ed tests gave surpnsingly consistent results.
Results of analyses of the aggregation curves
are presented in tables T and IV

Comparison of ASL with ASA
Non-Smokers Aggregation Phase (table

n

23 M ADP Pnor to drug treatment,
2.3 uM ADP produced the classic phasic
aggregation curve m the majority of cases
(table I1) Both ASA and ASL inhibited the
second phase at 2 h in all subjects. At24h

Morgan/Dachonl/Rogg/Mficxber

this effect persisted in all ASL subjects o
In 90%» of ASA-treated subjects. There ¥o
1o apparent effect of ASA or ASL on de
rate of the first phase of aggregtion (¥
'I'h:m:d.mumdepe:oflgsﬂmm
was reduced to a timilar degree with bt
drugs at 2 and 24h Al mem t* vals
were less during the ASL than duing B¢
ASA study but both treatments produced 2
cwdm.lmdlmﬁonofl‘vﬂucslthdﬂl

117 M ADP The maponty of
samples exhibited an irreversitie
phase of aggregation (table D). Followed
ASL treatment, mhibiton of the
phmwmobscntdhnllmb]ﬂ:“‘”h
and in 90% af them at 24 b. In contrs
w{mmmgmpﬁryofmb}wﬂ
tnduction of the second phase ot thest B0
intervn]J.NaLhcrASAnurASLﬂmﬂ’
rate (yt) or the degree () of to i
phase of aggreganon. Mem t values W
imilarly edaced with both drugs, bet ¥
than with 2.3 uAf ADP

Non-Smokers. Dissggregation Phase (+

ble IV)
2.3 uM ADP In the majonty of controh

samples 2.3 yM produced indgctron of
sccond phase (1able

Tabie TL. Poccentags of subjects shomhag taduction of the second agsregat phase ;
ASA ASL -
coutrol +12h +Mb control +2h +3

Non-gmokers 0 0
0 10 »

23 xAf ADP B 0 [

uvﬂf-m’ kad » " ?

Smokers o 0 10 74 0 73

23 60 100 L]

117:§AD1’ %0 ®
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of aspmin on sdhestveness wing 3 g/day for
2/ dayn The slight redocton observed
with ASA and ASL in the present stody to-
getber with the large ndividmal varistions,
suggests tho need for largs group sizes for
detocting this slight, but poteatially jmpor
tant action of thess drugs. Incressed platelet
adbesivencas has been reported as an scute
effect of emoking [11] In the pressnt stody
no differences in adhesivencss or blesding
tims were found between smokers and
nan-mokers bt no attempt was mado to
distingmish between acute and cloonic of
fects of smoking,

A wide rangs of different criterls hes
been applied 1o the sscumment of platelet
agrregation  curves induced i1 vitro by
ADP These criteria have included tho pres-
enco or abeence of the sccond phase [16]
concentration of ADP required to indocs
the second phase [5] re of agmregation
l.ndthm'.u‘ k

L}

was ovident with 117 xM ADP ot both 2
and 24 h, suggesting thet this effect was pot
dae to the slower absarption of ASA. In
smokers, however, the percentags of sub-
Jects fn whom the second phess was fnbibit
ed was shmiler with ASA and ASL, suggesi-
ing that smaking can affect the pattem of
aggregation curves and that tho choke of
subjects for such studics shonld be defind
with respect to smoking habits,
Dissggregation of platelets in vivo may
‘be an tmportant featurs of hecmostashs, per
mitting platclets not intimately tacorporated
into a ping to retarn to the clrealation [4]
In an attrmmpt to better define the magnttode
of disaggregation wo proposed the wo of
effectivo  disaggregstion which indicates
the degres of disaggregation expressed o1 &
of the maxt s
;chkvd.w‘dlxﬁwdnnmmﬂm
reﬂoctlnl]]ﬂmdtmﬂmhﬂmhnydto

‘nn of the
PPPPRPnh[B]C(u‘unlB"mdﬂ!
scale (8] Duo to technt wo

blithed, but this 1 poten-
dlﬂyu’dulnpcuo(hvlbum
amessment. We found that effective disag
gation coold be resdily mexsured with-

confined onr stody to two concentrations of
ADP We selected the PRP PPP scale of
Hght trensmitsion a3 this has boen used by
other workers [11 23] However there was
0me variation in the size of this scalo oa
the recorder even between repested tests in
the same mbject. This sugpests that this
scale might not be bical and we would
therefore recommend that troo fght treos-
mision valoes also be recorded.

Results of the present study havs dem-
oottrated that, ovenall, the cffects of ASL
on platelet aggregation were stmilar to those
of ASA. However in pon-smokers ASL In-
hibited the sccond phme of aggregation in &
clearly grester proportion of subjects than
ASA. This difference between tho two drugs

out cxtentive amalysis of curver In pon-
smokers we formd that AST. induced a great
er cffective then ASA with
cither 2.3 ar 11.7 s ADP Forthermore,
the disaggregation phase was more rapid in
ozt end rate for ASL and ASA fn these
subjects. Thus, we consider that ASL & at
least us effective a3 ASA a2 an Inhibitor of
platelet function. This, in additon to s
climical advantages [2, 20] coggeate that



Parameter ASA
measured AsL

control + 2k + 24k control +2h +24h
Aom-orolers, 23 M ADP
+) n >540 17577 22249 >470 ngE3s  19EIP
+) <4 30 & 45 20418 <5 M“i12 0D
[MBOBUIXI00 444122 3275267 224198  60+101 631137 B+ K6
Aomgmakers 11.7 xM ADP
+) « >380 ML 126 I ET] >550 nyLss Wil
+) » <1 Hxs 64 <1 148 1046
[/ x100 0415 82157 .6+32 09+16 I82+l0 l024F
Smokers, 2.3 sM ADP
+) v >400 124435 18558 >4 14654 1998
+) <12 42+ 36 26 24 <13 55143 HED
[ OM > 100 1174209 4655193 2884 261 8311173 3841258 715214
Smokers 117 pM ADP
+) o >360 i+ 3BT >600 3ss£103 29015
+) » <2 96 LEY] ° 76 LE2
[HhBIYX100 12230 74+30 4338 nex11 47158 3960

(+) = Vatues caleulated from those snbjects showing clear dimggregation phasc, Statistially different frot

ASA afuesat p <0035 p <001

p <0.001

in non-smokers for both 2.3 and 117 uM  ASA, in order to sssess the potental v

of ADP Using pooled pre or post treat
ment values for y! this differencs was statl
stically sgnificant (p <0 02), indicating a
slower aggregation in smokers. With 2.3 pAf
ADP the maximom degree of aggregatron
(htt) was less in smokers than in non-smok
ers for both control and post-treatment
values, but these differences were not statt
stically ngnificant. The effective disaggrege
fon at 10 min following ASL trestment was
less in smokers than in non-mokers, whilst
vnﬂlASAth:rcwunotuchd]ﬁmcc-

Discossion

The aim of this

mmgommpamthc
effects on platelet fonct

on of ASL and

of ASL m the treatment of thrombotic &
ease. It fs known that ASA projongs beed:
Ing time in man, and this test 13

to gve an indication of the state of i3 10
platelet finctions [13] In cur stady ASA
and ASL produced a similer hncrexse b
bleeding time, which was coosistent with &
results obtrined with ASA by Quick (17}
The two drugy thus have an equivalent &
tion on bleeding time and therefore possibly
an platelet fimction.

Concerning adhesivencss, our results &r¢
consistent with those of Stuart [19) who re-
ported a very slight decrease in platelet ad-
hesiveness to glass beads after 1 day wing
repeated daily doses of 300 mg aspirin.
Welss [21] failed to demonstrats any effect
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of sapirin on adhesiveness using 3 g/day for
2/ days. The afight reductiom obwerved
with ASA and ASL in the present stody to-
gether with the large Individul vardations,
wggests the need for large gronp sizes for
detecting this slight, but poteathally impor
tant action of theso drugy. Increased platelot
adhesivenes has been a3 an ecute
effect of emoking [11] In fhe present study
no differences in adbesiveness or bloeding
time wero found between smokens mnd
non-smokers bot no sttempt was made to
distinguhsh between acute snd chroalo ef
fects of amoking.

A wide munge of different criteris has
been spplied to tho emcmment of platelet
aggregetion  curves indoced M vitro by
ADP These criterta have included the pees-
ece or absenco of the sccond phase [16]
coocentration of ADP required to indunce
the second phzse [5] rate of aggregation
md time to di [18), maxt

was evident whh 117 A ADP st boih 2
and 24 b, suggesting that this effect was pot
doe to the slower absorption of ASA. In
smokenx, bowever the percemtegs of sub-
Jects in whom the second phaso was inhibit
ed was similar with ASA and ASL, sggest
ing that smoking can effect the patiern of
spgregation curves and ihat the choice of
subjects for sech studies should be defined
with respect to smoking habits.
Disaggregation of platelety in vivo may
be an tmportant feature of heemostash, per
mitting platelets not intimately tncorporated
into a plug to retam to the circalation [4]
In an attempt 40 better define the magnitade
of disaggregation we proposed the we of
effective  disaggregation  which indicates
the degreo of disaggregation expressed as &
of the d

achioved. Whether ‘effective dsaggregation
reflects at all the sitration ¢ vvo hes yet to

aggregation expressed an a percentage of the
PPP PRP scake [23] or ss ‘units’ on this
scale [8] Due to technicsl constrainty we
confined our stody to two concentrations of
ADP We sclected the PRP PPP scale of
Hght transmission as this has been vsed by
other workers (11 23] However thero was
some varhation in the siro of this scale on
the recorder even between repeated tests n
the wame subject. This soggests that this
scals might not bo Keal and wo would
therdfore recommend that true Hght trem-
Tison varuey ¥ob bb recorted.

Remlts of tho present stady have dem-
oostrated that, overall, the cffects of ASL
on platelct aggregation were smnilar to thoss
of ASA. However in noo-smokers ASL in-

ASA, This dlfcrence between the two drogs

be established, bat this & poten-
thlly usefol espect of in vitro aggregation
smcament We fonnd that effective diug-
grepation could be readily meanired with-
out exensive analyss of curves. In non-
smokers we found that ASL induced a great
than ASA with

least a3 effective a5 ASA a3 an inhibitor of
fonction. This, in addiion to itz
sdvantages [2, 201 sugeests that
ASL might prove to bo a good candidats
drog for sindies In tomombotic disease,

Admowkedpements

Thbe wothors wih to €xpress thelr (rattade to
Mim H Scheud and Mis H Kiles¥ for thelr val
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Parameter ASA
mexsured AsL

eoatrol +2h +2h coatrol +2h + U
Nom-smokerz, 23 gM ADP
+) (‘. >50 17577 2A2x%4 >4%0 HE£3s 119
(+) ¥ <4 3045 PIESL <S H12 010
[BI-BY/M% 100 44122 327+267 D2+ 198 60101 633113 ¢ 599+ 146
Now-ymokers 11.7 aM ADP
() n >580 3126 BT >550 75k95 W
+) <1 s 614 <1 4zs 106
I Bt/ %100 0415 824157 26432 09416 18210 10248
Smok ers, 2.3 sM ADP )
(+) © >400 12450 18549 >470 UEES4  193£95
+) <12 42£36 61 <13 55+ 43 ETES |
[a'-h)/Btx 100 117209 4654193 288261 &I+ 173 354258 215+ D6
Smolers, 11.7 xM ADP
+) = >560 In:7  BLx97 >600 55+ 103 29013
+) »n <2 9%6 LEY 0 76 LEZ]
[(RCB/EY =100 12230 74280 43582 06k11 4TSS 39260

(+) = Values caleuhited from those subjects thowing cieer diggrepation phase. Statistically differet o3

ASA wines st p <005, p <001 p <0.001
in non-smokers for both 2.3 and 117 pM
of ADP Using pooled pre- or post treat
ment values for yt this difference was statl-
stically significant (p<C002), indicating a
slower aggregation in smokers, With 2.3 M
ADP the maximum degree of aggregation
(btt) was less in smokers than in non-smok

ers for both control and post treatment
voloes, but these differences wero pot stati-
stically significant. The effective disaggrega

tion at 10 min followmg ASL treatment was
Jess in smokers than In non-gmokers, whilst

with ASA there was no such difference.

Dhscussion

the
The alm of this study was to compere
effects on platelet function of ASL and

ASA, tn order to assess the potential valx
of ASL in the treatment of thrombot &
case. It 5 known that ASA prolongs bleed-
ing timo in man, end this test Is considertd
to give an ndication of the state of i 147
platelet functions [13] In our stody ASA
and ASL produced & similar incresss B 4
bleeding time, which wes conustent with th
results obteined with ASA by Quick [17+
The two drugs thos have an equivalent a-
tion on bleeding time and therefore possitly
on platelet fonction.

Coacerning adhestveness, our resulty are
consistent with those of Stwarr {19] who re-
ported a very slight decrease in platclet sd-
henivencas to glass beads after 1 day using
repeated  dally doses of 300 mg aspirn
Welss [21] failed to demonstrate any effect
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Thrombocytopenia in Graves’ Disease: Effect of Ty
on Platelet Kinetics

Yoshiywd Kurota, Yasuko Nishideds, Tadahiro Tsubakio and Terwo Kitand
The Secood Departrment of Intcroel Madicise, Onaka Univertty Mafical School, Cemie

Ksy Wonls. Graves dhesse  Platelet kinctis - Tritodothyrontne

AhdntLAﬂndymuntdomh:vhid:tbuplndnmmtmdcunmdmlppm-
ximately half the patients with hyper ed
Pln:l:td'wparmmmunﬁﬁnnrmdmnphﬂﬂmnhﬂmlhonmedh
the hyperthyroid state. Patlenty maintsined 1 a euthyroid state for 3 moaths or kem
continved to have a shortened platelet survival The survival returned to normal after 6
months or more of euthyrold status. In order to clarify the cause of the decreased platelet
count in the paticnts, animml experiments were performed. T -njected ruts had decreased
platelet counts and shortened platelet survival, When piatelets obtained from Ty-njected
raty were tranyfused to a control group of untreated rats, the platelet survivals were pormal
When platelets obtained from the coatrol group of mats were transfsed to Tnjected
rus, the platelet survivals were shortened. Disappearsnce of hest-damaged RBC from
the dreulation was also accelerated in Ty-injected mts. Thhs sogeests that thrombocyto-
peola in Graves’ disease b camsed by an Increased seqoestration potency of the reticulo-
endothelial phagocyte system stimulated by thyrold hormane.

ly in

pe
Gmu‘tﬁmse[l] chtnln:pomlnve
been published on the closo relath be
tween the pistelet count and the thyrold

function n Graves diseesc (2, 3] where the
plmlexcwmbdcawcdlnthnhypmhy

is, bowever still a masner of speculetion.
In order to analyzs the mechanbm of the

[2] reported a shortened platetet life span in
Graves  disease  Girsk and Myerson [4]
supgested that hypensplenksm might be the

d platelet count in Graves disease,
the effect of thyrokd hormooe oa the platelet
coont and the platelet Lfe span was studied
both in patients with Grnes disease and
T -njected experimental antmats,



uable techofcal asshtance, and 1o Dr C R.E,
Coggins for helpfol discusylony.
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Fig. 4. Time comrso of changss in platsbet
count after trindofhyTonine jmjection o rets
————— = Control rat; ——— = T-dmjected rat.

er between platclet survival and T or T,
level Patients maintsined in a cuthyrold
stato for 3 months or les still had a short
ened piateiet sorvival (3.5 £ 1.1 day)
(p << 0.05), similar to hyperthyroid patients.
Patients who were euthyrold for 6 months
or more had Hnear platelet survival curves
and poemal platelet [ife spams (43 £ 04

(ig.4) sod was marked by day 12
(p < 0.01) and 15 (p < 0.005). The platelet
count rapidly retumed to normal after the
withdrawal of T,

Platelet kinetic stodies performed on the
Slhd.lyd’l‘ lojection showed a curvifinear

survival of smiologoms platelet (T/ =
33 £ 08 dsys) = compared to cootrol
subjects (4.6 £ 0.8 days) (p < 0.05) (Ag. 3).
There was no significant correlation hower-

curve and sh d
platelet mvivals (T =286+ 11.6h) &
compared with control rats (429 + 25h)
(ﬂ&ﬂTohvwdpmwbnhumeeuaad

oa platelet sorvival resalted from the
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Materials and Methods

Platelet counts in 214 patients with Graves
dhcammenmlncd.’l‘b:dhmcd:ofﬂnm
diseate was bated on clinical evalnation and the
results of a number of laboratory tests incloding
settm Ty, T, and cholestero! levels. Untreated
patlents, patients recelving antithyroid drogs or
ilradiation but still fn & hyperthyrold state,
and patients who had returned to a euthyrold state
were Incloded In the stedy Platelet Lnetic stodies
were performed fn 16 patlents. These patlents
nmd}ﬁdcdin(olhmmmﬂ:nm
combsted of 5 hyperthyrold patients, treated and
untrested, Mean T, and T, levels In thi gromp
were 414+ 13t ng/dl  (normal 159 3 20 pg/dl)
and 189 135/l (normal 813 1.3 yp/dD,
respectively  The sccond group consisted of 4
treated patients who were in the euthyrold statms
for 3 moaths or less and the thind group consisted
of 7 patients malntained fn the cuthyrold statos for
6 months or morc Mean T, and T, levels I
theso cuthyrold patlents were 177 + 12ng/d] and
90 + 1.5 updl, respectively

Platclet connting was carried out sccording to
the method of Brecher and Cronifte (51 A plate-
let kinetlc study was performed with antologons
plateicts, labeled in vitro with ¥1Cr sccording to
the method of Abrebamsen (6] Platelet Linetic
stodles In rats were done according to the method
of Aster [7]

Tho anlmals med In these experiments were
Wistar strain male rats weighing 180-220g. Each

group combsted of 6-10 rate. In order to produce
of 3 ¥Strilodo-L

phyxiologic saline adfmited to pH 9.2 by the addl-
LhnoleOHwﬂ"ﬂw“ch“‘hm:;mo'
ally cvery dsy Gain in body welght of T,
injected rats was 14 10g/day and of salinedn-
jected rats was 48 £ L4 pday (p <0.00D Afer
T,mycabnmm“““’d'“ud“’*mT'
level was coumined. 15h after the last Ty fjec
tlom, Ty level was 899 - 182 nghdl, and 24 h fater
T, level was 613 % 14Sopidl T, level wwm

.
dl in coatrol rats.
76 S e of heat damaged REC from

hrata/Nishideda/Troba o/ Kited

et via a tall win 20 41 of the blood smph
were obluned from a tail veln st 1, 15 xod 241
following injection. The stathtical smlyses wern
made ming Student’s ¢ test and calcnisted om &Y
ferences between matched pain,

Resulis

The platelet counts of 214 patients with
Graves disease arc shown m figore L It
was not uncommon for the phatelet count to
be between 10 and 15 X 10Yul m wtrest
ed patients, being of normal value in %~
proximately half the patieats. The plaieid
count in hyperthyrold patients began o -
crease with treatment with antithyroid drg
or “ilradiation wnd hed retwned to 3
normal level after hyperthyroidism 5xd
been well controlled. There was no statisth
cal comrelation between platelet comt #d
Ty or T; level

Platelet kinetlc studies 1n Graves dises
gave the following results. Hyperthyrod g

55584007

count 304700

Fir.1. Plackt coumt in 214 paticats wih
@ = Before treatment

mcthod COraves’ divase. @
according to the after treatment, hyperthyroid



Thrambocytopenia o Graves® Disas

antolmanmity does pot pixy & main role in
the shortening of platelet survival in
Graves disensc.

{2) Thyrold hormone — Platelets might
be damaged by thyroid boymone in thelr
survival However dina

L.

Therefors there was no correlation between
platelct count or platelet survival gnd T, or
T level

We consider that the mechankm of the

paticnts
cuthyrold state for 3 months or Jesa had sdll
shortened platelet survivab. Moreover in
the platelets

transfusion. It was the adequate kevel in the
inital 3 days. These fndmgs soggest that
platelets are not directly dameged with thy
rold hormooe.

(3) RES system — Spleen and/or reticn-
loendothelial phagocyto system may be scth-
veted by thyrodd bormose. Hyperplmia of
these organs Is commonly found in Graves
dbsease [10] The spleen was consadered a3 &
main sequestration site of platelets [11] Jo
our data, the platelet count gradually was
decreased with T injectien and the sigaifi-
cant shortening of platelet sarvival was ob-
mmsmammw:w
ered that the reth Aothelial

1ammmmmﬁmﬂ
bose marrow in

nﬂLlﬂlell.w 1 188 (1%46)
A, KMkengrs,

lyﬂ.cminnunﬂgmbe-ainmdwﬁhT,.
Varom methods have been reported to

of beat-damaged RBC from the circulation
whis revealed in hyperthyrold nts. Frimmer
[12) sho hes rcported that reticuloen-
dothelial clearance for macromolecules was
accelerated in hyperthyrold rate

Patients maintalned in a enthyTold state
for 3 mooths or less still had a shortened
Patelet sorvival in our study This indicates
that desrance rats of phapocytic orpans
does not concomitantly retum to pormal
with T level. The rate gradually returns to
Dormal after serum T level fs nommaloed.

bamaa blood platelets. J

perplonic’ thrombocylopesha
oo Med 70 TH-T1 (19671
'K«l?hﬂ.)‘-lhdhnﬂ.! H.. Inbibios of
cell seoetntion by coreose J e

u:d.u& 921937 (1961).

0me tryTotoxic pathents.

b I8 G9-712 (195%).

10 Bakiridge, C. W and Petenon, F R Sphanic
hyrertiyrokdoa.

enlsrperent In J AM med.
Awm 331700 172 (19°D)

11 Studmes, N R, Marder V ] sad W ciorach,
R 3. Smilrities berseca known satiplatelet
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Satne-hjected donor v 0 W
= Salne-inpected reopient b
—» Tyintected rechwent } P o
Ty Infected donor
s Salne-irjected tecipint +.

p o

g

Fig.5. Platelet half-disappearance time In
cross-transfused rats.

—aTppected reckient

change of the platelet itself or other factors,
cross-transfusion of platelets was performed.
When platelets obtalned from T, Injected
mats were transfused to saline-inpected rats,
platelet survival curves were linear and half
disappearance times were normal (471 *
44h) On the contrary when platelets ob-
tained from saline-Injected rats were trans-
fused to hyperthyroid rats, survival tumes
were shortened (24 8 + 116 h)

When platelets obtained from mats re-

Kurata/Nishiteda/Trube koK el

248+ 62, respectively The ddferenc
was marked at both hours (p<<0.004
p<<0001).

Discasston

Thrombocytopenia it a commen festore
of Graves discase. Bistrém [1] reported
that severe hyperthyroid patients geaenally
had a lower platelet count than modersic
hyperthyrold patients, Tho results of oot
survey of platclet counts in patents wib
Graves disease clearly indicated that a &
creased number of platelets was seen in by
perthyroid state. It wes also commonly
found that the platelet count was decressed
In accordance with the degree of hyperty-
rold state In ITP patients awoqated wih
Graves discass and began to mcremse ®
these patients had normal thyrold fmcban
tests [2, 3] These findings suggest that there
is a close relationstup between the platekt
count and thyrold function.

The mech of the shortenng of plete-

cevung Ty for 8 days prior to the
ment were transfused to rats recelving T,

Iet life span is suspected to be as follows:
(1) Autol fanicm ~ Graves

on the day of the survival
platelet survival was pormal Platelet sur
vival on the 3rd day after cessation of 15
days of T, Injection was measured in order
to study whea it returned to normal These
rats had slightly shortened platelet survival
but the difference was not significant. On
the 10th day platelet survival retumed to
normal
In order to measure the sequestration ac

tivity of the redeulocadothelhal phagocyte
system (RES), clearance rates of heat-dam

aged RBC in Tynjected rats were exam-
tned. RBC #Cr actlvities (percent mjected)
in saline-treated rats at 15 and 24h were
546+ 56 and 432 + 80 whilke In T,

Injected rats they were 37.3 % 7.2 and

disease has been considered as sn autoo™™
mune disorder since long-actmg

stimulators were demonstrated [9] Circolt!
ing immurocomplex was found In these P
tients and the platelet might be damaged bY
such a substance. However platelet st
body or antibody-like ubstance has D%
been reported in Graves discase. In o
data, however patients who were euthyrod
for 6 months or mors had a normal phatekt
life span while the etiologic factor of
Graves discase could not be chminated
According to our unpublished dat, patients
with Hashimoto thyroiditis, an example of
typical autoymmune disease, had nommdl
platelet survivals. These findings suggest that
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antoimmunity does pot play a main role in
the shortenlng of platelet survival i
disease.

15

Therefors there was no comrelstion between
piatelet count or piatekt survival and T or
T level

We consider that the mechankm of the
thortened platelet euvival romlting i

patienty

enthyroid state for 3 manths or less had «ill
shortened platelet survivalk. Morcover
cross-transfuyion the platelets
obtained from Ty-injected rats had normal
survivals In mats ghven T from the dey of
transfusion. It was the sdequate level in the
initial 3 days. These findings suggest that
platelets are not directly damaged with thy
roid hormone.

(3) RES system ~ Spleen andfor retico-
locadothetlal

main sequestration site of platelets {11] In
our duts, ths platelet count gradually was
decremed with T injection snd the signifi-
cant shortening of platelet survival way ob-
served after 8 days of nfecion. We contkd-
cred that ths reticuloendothellal phagocyts
system In nats might be activated with T
Varons methods bave been repotted to
messaro scthvity of reficuloen-
dothetial argans. Accelerated dissppearance
of hest-dameged RBC from the circulation
ws revealed in hyperthyroid ratw Frirmer
[12] wso has reported that reticutoen-
dothellal clearance for macyomalecules was
accelerated in hyperthyrold ratx.

Patients maintsined in a euthyrodd stato
for 3 months ar less st had a shortened
Platelet survival in oar study This indicates
that clearance rate of phagocytic organs
docs pot concomitantly retarm to normal
with T level, The rate gradmlly refums
Dorml after seram T level is normalized.

P In Grves' diseme b an
Incressed wequestration activity by the reth-
culoendothellal phagocyte system stimnlated
with thyrotd hormone.
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Fig.5  Flatelet hall-dbappearance time in
cross-tramfosed rats,

change of the platelet itself or other factors,
cross transfusion of platelets was performed.
When platel btained from Ty d
rats were transfused to saline-injected rats,
platelet survival curves were lincar and half
disappearance times were normal (471 %
44h) On the contrary when platelets ob-
tamed from saline-injected rats were trans-
fosed to hyperthyroid rats, survival times
were shortened (24 8 £ 116 h)

When platelets obtained from rats re-

Kurata/Nishifeds T wha oK

248+ 62, respectively The differece
was marked at both hoors (p<0.00
p <0001)

Dhbcussion

Thrombocytopen:a is a common featmt
of Graves disease Bistrdm [1] reported
that severe hyperthyrowd patients genenally
had a lower platelet count than moderate
byperthyrold patients. The resolts of oo
survey of platelet counts in patents wik
Graves disease clearly mdicated that 2 &
creased number of platelets was seen m by
perthyrold state. It was also commonly
found that the platelet count was decreased
in accordance with the degree of hyperthy
rold state m ITP patfents associated with
Graves disease and began to fmeresse 8
these patents had normal thyrosd fomcbon
tests [2, 3] These findings snggest that there
is a closs relationship between the platelet

celving T, for 8 days prior to the
ment were transfused to rats receiving T,

Iet hfe span is suspected to

be as follows:
1 A hanlem -

on the day of the survival t,
platelet survival was normal Platelet sur
wival on the 3rd day after cemsatian of 15
days of T, injection was measured in order
to stody when it returned to normoal. These
rats had slightly shortened platelet sorvival
bat the difference was not significant. On
the 10th day platelet survival retorned to

pormal
Inordcrtomusu.rethe:u;u&nﬂannc
tivity of the reticuloendothelial phagocyte
system (RES) clearance rates of heat-dam-
wRBCth‘mjmmmm

disease has been considered as an autoin
mune dlsorder stuce long-ectmg thyrodd

1 were d ated [9] Circulat
ing mmumocomplex was found in these p+
tents and the platelet might be damaged by
such a substance. However platelet aotr
body or antibody-like substance hss not
been reported In Graves  disease. In oef
data, however patents who were euthyrod
for 6 months or more had & normal platelet
Ife span while the etiologlc factor of
Graves  discase could not be eliminated
According to our unpublished data, patrents

itected)

ed. RBC ¥Cr actvitles (percent inf
Z saline-treated rats at 15 and 24h were
546+ 56 and 432+ 80 whik in T,

m}cdcdm,wmamtumd

“_"'h X' hi 5 ﬁ.l, 1T an r! d
typreal autormmune discase, had nol

platelet survivals, These findings suppest that
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The Relationship between the Blood and Vein Wall
Fibrinolytic Activities in Response to Surgical Trauma

AV O Wuand Averil O Mansfleld
Rayal Liverpool Hospital, Liverpoal

Key Werds. Fitrinotytic activity Surgical traums Vein

Abstract. The Tibrinolythe respomss 10 surgheal tranena was stodied loogitfnally in 7
pig by measrmy the fibrinolytic activity In the hlood and vein wall simultansously The
results indicated & marked supprestlon in fibrinolytic activity tn the blood which was
closcly corretated with the activity in the vein wall. Thrs correlation Jends support to the
hypothests that the yenows endothellnm f3 the sonrce of spontancons fibrinolytic activity

Introdoction

between taoma and the
ﬂmm}yﬂc activity (FA) In the blood of
mman s well recognized. Within the first boor
of infury or operatrve trauma, there b
sccelerated fibrinatytic response [7 9 10]
followed by a period of marked suppression
[7] kmown as the fibrinolytic shutdown.
Feanley hay suggested that the yenoms en-
dothelinm h the soarcs of fibrinolytic actie-
tty (FA) in the blood (5 6] In stidfies of
buman sbjects, Browse et of [3] obtamed
results which are suggeative, but not statistl-
ally sgnificant, of a comelation between
biood and veln wall FA. Thercfore, we
studled the FA in the blood and the vein
wall dorng the period of marked soppres-
sion using an snimal which bes similar fibei-
nolytic propertics as man [2]

Omin of taking the blood, which was oxalued
a3d kept In mehting ke, clot Fyss thme
(ECLT) wae porformed the mothod de-
scribed by Buckell [4] The FA tn the blood was
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Takle L Tho rencts of the fAbrinalytic activity from 7 antmeh obradned before, doring and sfter sarpery

My Sowes  Thos afwer sy

No. o
Sheiclyde 0 h 1%h  3b dayl  dayd  daysS  dyp7 ey
acthvity
1 bood 1 - » . ] ] 134 124
vein EE - o7 173 49 43 141 97
2 bhood 13 - 57 15 L] 33 100 -
wen 1652 o19 113 .36 406 M -
k) blood m ” a4 n 4 e ne
v nn 468 i 9 - 135
4 blood ™ 14 120 0 91 43 ™
vein 1 1 3136 ow? b 1] nx
3 blood (L] 2 »3 43 = 405 73
veint 75 ile n 117 13 74 0
[ bood m 104 - 4“3 108 ut
vein - j[:Es ) 738 1448 7 -
7 blood m =0 120 ws 113 kL]
e 1594 1053 1099 m 28 -
Man
+$D blood 1SS 12 $M44£IS TIED 664245 Q23426 796424 TIIi36 0Bk
yein 35 924 04x4 44+ 44%3 964 TBk1 16 10
3 blood p~02 p=00) p=000) p=002 p=00¢ p=0l
win p=on p=0007 p=0003 pm025 p=0® p=03

Hiood aciivity b messorsd by the recipeocal of BCLT 1,000 The vein sctivity s meummed by the matio of
the eres of byeit 40 the sres of vein. D walon &re cakenfxted with the fibcieobytic activity at aero koor &x coutrol.

becomes less strong when polnts up 10 the ing to a fbrinolytic thutdown during the
fifth day (r = 0676, df. =30 p<<0001) (first week aficr surpery Our study suggests
the sgventh dey (r=0624 df =34 that doring the period of fibrinalyte mup-
P<0001) and the nimh dsy (r = 03597 pression thers b a close correlation between
df =38, p<0001) are incloded o the the FA in the blood snd the vein wall. We
amatph. &d not ind a rise In the FA before end dur
lng mupery s obwerved by Alemfield [10]

and MacFariane [9] The preopemative rise

Dhcesien tn FA f1 belleved to be doo to anxiety [10]
witich cxn be eliminated b an antmal mod-

There is abundant evidence to thow that el At keast S0% of the patients studied by
sargics] trauma will fnitiste & process kead-  AfacFariane did not ahow an incresss in FA
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with the sampling of blood. Each specimen of
vein, 5-8mm long, was removed from the dustal
part of the veln between two tributarics, so that
blood flow in the proximal part of the vefn was
maintained and multiple blopsies conld be ob-
tained from the same veln (fig. 1) The specimen
of vein was [ frozen in k with
carbon dloxide ice and stored at 20 °C uotll re
quired The FA of the vein was measured quantits
tively ming a method based on Todd's original
autograph technique [11) The details of our mod
ification were reported recently [(12] Briefly cight
frozen sections from the vein sample were each
placed on a round covenlip. A thin film of topical
thrombin was left on the covenlip before 0.05 ml
of a 1%/ fibrinogen solutlon (contalning 0.03 AC
umt of plasminogen) was pread over the whole
covenlip Therefore, a fixed volume of solution
was distributed over a coastant area resolting in =
uniform layer of fibrin over the section. After 1h
of incubation at 37°C the sectioms were formal
zed before being stalned. Using a counting grid
mounted onto the eyeplece of the microscope, the
area of lyshs was messared. The arca of the veln
section was measured similarly by the prodoct of
Lbclcn:thof!holnﬂm:udlh:mnlh}cknmo(
the vein wall. The ratlo termed Fibrinolytkc In-
dex, ts farmulated below-

Area of Inxs
Flbeinalytic Index =
Arca of vein wall

The mean Fibrinolytic Index from cight scparato
scctions of cach veln represcated the FA for that
vein (pormal rango = 8-226 mean ;£ SEM =

133409 0=22)

datel

3
blopsy The first biopsy
mLMdhodd‘d“mm‘hmﬂa. Subac-

i dono

Wo/Mansdield

Results

Table I shows the FA m the blood snd
the vem in each anmal before, dumyg ad
after surgery There was no difference in the
fibrmolytic response of the agimals to the
two types of operative procedures. In exch
amumal studied, there was a drop m the FA
in the blood and the veln at the end of 5@
gery The fibrinolytc sopp
occurred on the first and tinrd postopersiT
days. Thus was followed by recovery on the
fifth and the scventh days. Usmg the S
dent's t test, Lhopostopcmﬁv:ﬁlmm‘!“t
measurements from each set fmo Were o6
pared with the levels. AF
though thers was & fall the FA at the &ad
of sugery the differenco was pot M
muughlobcmmﬂtlﬂydsmﬁc“"on&
first and third days, the ectivipes b Uc
blood and that n the vein wall were s
cznt_lylowtrcd.'lhedmulmnmmm
ment of the FA In the blood snd the v
from cach anmal at the specfied time £
rm-gc:ryc&‘.l:xtxt:.lf.ca]:lau't!ffnd]lll"hiCh
1s represented by a polat i figure 2. Wi
a]]u;.r:pomt.l1’1'011111;ptot.ho:|.hirvd]:'0ﬂ1'11’cr
ative dnylmlﬂﬂyzcdvﬂm"lmm
ul.hmmwizhgoodmnchmn(f"o'm
df.=24 p<<0001) This correlstian

Long saphenous vein

Blood fiow

4

qmblapdel,ubdlcllcd.donmhmrumm'
mal blood flow kn the proximal past of the vein.
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% Fig.2 Corthation of bool

g and veln wall fibeivolyt st
© r te tles. Each dot represesty a peir ol

" € 3 simuliancom observatiom of B¢

) P <00 fibripolytic activity Jo the biood

and [n the vein wall. Using Beex

E 0 regression method a comrehsfion
0 2 4 6 8 W u K 1 B 2 Is obtained and the best postit
Frinoiytic Index of vein line drawn from caknlabos.

dunng surgery The mechanism of this phe-
nomenon is thought to be due to the escape
of plasminogen activator into the circulation
[1] from vascularized tissue, such as muscle,
In the wound. In our anlmal model there is
very little trauma 1o the vasculanzed tissue
and this may explain the absence of & riso in
FA dunng surgery Also animals which
were ancsthetized for 3h and recelved no
surgery did not show any significant change
In tissue FA [12] indicating that trauma was
responsible for the observed changes.

Our findings of a lincar relatiomship be
tween the FA of the blood and the vein wall
has not been previously reported. Isacyon
and Nilsson [8] studied a group of patieats
with chronic thrombophlebitis and found no
correlahon between the local FA in the
blood snd vein durmg venous occlusion,
The reason may be that thrs group of pa-
dents have abgormal fibtmolyxis end re

togical stimulas with
lpondtommyﬂ;;'ddp]nfdkgdl

tlon between the blood and tsyue FA, bt
owing to therr mabillty to obtam a I
number of measurements, statistical
cance could not be reached, Our study TSty
an animal model solves these probiems &2
we aro able to demonstrate a correlati®
with some degres of confidence. Such & 7
latonship is likely to be present In the bt~
man since there i much similarity in {x-
nolysis between man and the pg. This &
servation strengthens the hypothesss that
vepous endothelium b5 the source of blood
FA and its mte of release determines t¢
spontancous FA m the blood.
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Nucleke Acid Systbesh fn Megaloblasic Marrows

and vitamin B,~deficdest marrow  cells
with ‘CAormats or “C-adenine for 24 h
and formd that the mean grain comnt over
basophilic megaloblasts was higher than
that over besophiiic normoblasts by a factor
of 25 with ‘C-adenino end 1.4 with ¥C

17

of "H-thymifine tnto DNA in murow cul-
tores conteining higher concentratioms of
thymidine than have been generally vaed
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Incorporation of Radioactive Precursors into the Nuclefe Acids of
Bone Marrow Cells from Patients with Vitamn By, or Folate
Deficiency?

S N Wickramasinghe and ] E Saunders
Department of Haematology St Mary’s Hospital Medreal School, University of London, London

Key Words. Bone marrow DNA synthests  Folate deficlency Megaloblastic
hacmopolesis RNA synthesis  Vitamin By, Deficency

Abstract. The in viro incorporation of various radioactfve precursors fnto the DNA
and RNA of nucleated bone marrow cells was studied uting marrow aspirates from patents
with (1) normal blood counts and normoblastic marrows and (2) haemo-
polesis due to vitamin By, or folate defidency Although earlier studies employing 0.01 pAf
'H thymidine had indicated that the mcorporation of *H thymudine was subnormal in some
patlents with vitamin By, or folats deficlency this finding was not seen with higher coo-
centrations of thymidine. In fact, the rates of incorporation of *H-thymidine (022 &
12.5 pM) as well o3 of *C-glycine, “C formate and “C-adenine mto DNA were found
to be abnormally high in some patents with megaloblastic haemopoless. By coutrsh
the incorporation of *H-deoxyurldme into DNA per 10¢ DNA-synthesising cells was fomed
to be similar in the normoblastic and megaloblastic groups. Nevertheless, the ratios of
the geometne mean for the incorporation of H-deoxyuridine to the geometric means fot
the incorporation of the other radicactive precursors (all exprested as cpm per 10¢ DNA
cynthesising cells) were 2.34~3 92 nmes higher in the normobl than in the megaloblastic
marrows giving direct support to the idea that there is some impainment of the methylatio
of deoxyuridylate In vitamin B,y or folate-deficient marrows. No abnormality was detected
In the rates of mcorporation of ¥C-glyclne, *C formate, “C-adenine and H-deoxyuridice
Into RNA when the data wert expressed as cpm per RNA absorbance unlt.

Thmhnvcbecnnormtmdicxcom— pormal and vitamin B, or folate-deficzent
Individoals, In & published moro than

fncorporation of radi pre-
pamfxth:thcr g:l}{—(hynﬁd.'me into the 20 years ago in which the techniqus of au
\;w:lzicadd.lcfboucmnvwccmfmm toradiography was used to quantuste the
n! by the Medical Re ircorporation of radioactive precursors,
+ This work was suppocied Lajtha and Kumatori [S] Incabated normal

search Councll.
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Toble L of various juto DNA of bone marrow cells from haermato-
Wﬂlymnndwhuﬂhpﬁﬂu
Radiosctive Units of Hawcnatologicalty normal Meploblastic
precaTr Incorparation
prametng 3% coafidence  geomeirico  95% coafidence
mean Lmin meen
“H-thymidine /108 et kAT 237000 (M 1978 28T-135,9 ()
@22 00 cpefxg DNA 4411 1256145377 (D 561 21 U4 W)
cpm/10* S-calts 3175 20,784-13204 () 8B 16145457367 (9)
THethymidme /108 cethy m 133383 (1 ”r 125732 (%)
625 i) cpenfag DNA 103 19535 (D 28 1653 (9
pm{ 10 Baclls 1,630 44191 D) AT TH-2370 ()
HCgiycine o108 el ™ - M L= 17%-59% (%)
cpa/ag DNA 435 10192 & m 43 O
cpem/10 B-celts. ] 251,57 (N 1,64 208226 (9
Clameen pm{10% ectin 57 35172 (10) s o ®
cpm/xg DNA n 10109 (1D (L3 15-m @
pmf10* Sxity 431 4013 B S350 B3 m
“C-adcnine cqun/10% celts 5 »-23 (ll) 160% o4 ™
cpeyag DNA £ 14-101 5 01 W
cpm/10* S-oclls 424 1m l,i)l@) m 13512 (U]
H-dsotymndine cpmf100 ools 1216 1R (N 11351 20204 (D
cpafug DNA us 1664303 (D m 187 1,750 (9
cpm/10% Scls 6261 2/53-19,209 (§ 450 1740-11,%61 (5

p<00l p<om

“The wsaaber of prtients gtodied 1 ghees within perentcs.

different (p<0.05
or <0 01) for all the precursors (except #H
deoxyuridine) when the data wete caxpressed
&1 cpm per 10* nocleated cells, they wero
significantly differemt (p<0.05 or <001)
ouly for #C-giycine and ‘CJormm 'ben
the data wers expressed a

DNA, snd for *fI TAR (123 p.M) ‘C
tiycine and MC-formate when the data

wero expressed a3 cpm per 10¢ S-ceils.
Neverthelem, 6ven In the cate of H TdR

95% confidence limity for the

by the pormoblsstic group (fig.2). The
spreed of values observed for the lcorpors-
tien of *H-deoxyuridine fnto DNA In cpe
per 10* S-colls and thelr 95 confidencs
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that dckrib:dbyfdnend:gmﬂal.[ll For this
pm-pme,lmlo!l.bemhrdmdlo:cﬁuoeﬂms-
pension was fixed with 1ml of Camoy's fixative
(60°/ obsolute ethanol, 30%, chloroform amd 10%,
glactal acetic adld) at room temperatnre  for
10min and then centnfogad at 11007 for Smin
The upper of the two layers formed after centsify-
g:(iouw-asdbcudcd.lhemlmmonhclumhy
f was made up to 2m! with 70%, ethanol, and the
mlxtmlcﬂmmﬂghxu4°amrmrﬂum
cipitate was spun down at 1100¢ for 5min and

Results

Flgure 1 shows the relationship between
the total concentration of thymidine (radio-
active and non mdicactive) In the mamow
culture and the incorporation of the thymi-
dine jnto DNA m two of the marrow s
ples studied, It {3 evident that concentre
tions less than 143f were markedly rue
g for the incorporation of thymiine

Tl

tho supernatant dt d precipitate way ox
tracted with 2 ml of 2¢/ PCA for 40min at4 Cto
remove resldual acid-soluble nucleotides and spen
down apain, The RNA was then extructed from
the precipitate with 2ml of 10% PCA for 5h at
room temperature, After separation of the RNA
extract, the remmainder of the precipitate was
wathed once with 2ml of 10/ PCA, and the .
petmatant after centrifogation was added to the
RNA.contalning fraction. Finally the DNA way
extiacted from the residoal precipitate with 2m)
of 10% PCA for 2 h at 60 °C. The DNA and
RNA extracts were stored at 4 C untl
and radloactlvity were 4

141

and that the fncorporation curves were sim-
lar in shape in the normoblastc and vitamin
B~deficrent marrow samples.

The data on the incorporation of vanos
radiosctive compounds into the DNA of the
nucleated bone marrow cells of haeroato-
logically normsl wnd vitamin B,, or folat
deficient patients are summarized in table L
The geometric means for the fncorporutio
of all of the precursors except fH-deoxyur-
dine were higher in the megaloblastic than
In the normoblastic marsows frrespective of

The redioactivity in the extracts was
after adding 0.5ml of each extract to 9.5ml of a

whether the data were expressed as cpm pet
104 nucleated cells, ¢pm per pug DNA o

water-mdscible flald ton
(uene and Triton X 100 fo the proportion of 1.1,
POPOP 0231 and PPO 49N, wing an LKB
1215 Rackbeta Jiqoid scintillatfon coenter The
DNA or RNA contents of the extracts wers a»
scsted by mensuring their optical densities 3t
260nm In a Unicam SP 500 spectrophotometer
In the case of the DNA cxtracts, the meatored
optical densitles were converted to g of DNA
using the optical dentity given by the superoatant
obiained after hesting 10 mg culf thymps DNA
(SlpmdmthleanlollO‘l PCA to
60°C for 25 The cotponation of radicactire
noelele ackd precurson fnto DNA and RNA were
Wmmaﬂm.—.ummmu
DNA or cpay per RNA absorbaoce mit, @) cpm
mDM“mApnIO'uudmdc:ﬂ:mdm

1o DNA per 10° DNAwynthotising cells

208

0

om [} 1
Tremicine Concemintbort, poif
Fig. 1. Refatfomhip berween tho concentratfon
of thymidino in the marrow colfare and the kncor

dent (---) and a viamdn By-deficlent patiernt
with so Hb of 6.6 gAdl and an MCV of 114 1 (—).
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m
Table IL. of warioas. Into RNA of booe mutow cells from haemato-
logically normm) and meghloblastic ratients
Rahoacttee Usty of pormal
pescarsor incorporagion
peometric  95% confdence  geocwiric  #3% confidence
mean Emits oan Emin
UCgiciae oo ol 90 3728 ™ 237 %581 (9
cpm/RNA
absorbancs wnit m 141-1,016 ) 1) 2081341 05
HCAormaty epe/10% cefhy HI 21y Aan tig* m m
Pm/RNA
sbaorbency wnit 154 “42 a1 01 35-1,633 (0
» HC-adanine cpen/10% cxdbs 1,138 5135-2,%00 (10) 1,600 104202 ()
o/RNA
abacrbence ol 4401 1931001700 1,999 9361153 (1)
*H-decxyurdine cpm/10% edls 206 20-2,090 (7 m T (B
Pm/RRA
sheorbency ndt kLt B8-703 (M 5o 214-2,75 ()

p<00!
The nomber of paixcnts stodied i given whhin parenthcses

in bone marrow cells from

Tuble TL. Renos of the meorporaton of  rbosctiw precarsor into DNA to i ncocporation it RNA
mocmal and pathexty

Pxtiscts e per 10% ol 1 DNAApen pee 106 ects In RNA {mexs)
HC-glycine MCformmse HC-edenine *H-decayurkting

Haemesologieally soorl 1360 106 ator s

Mepaiobinstic 2219 s oz P

No significant deferencs (p >0 09) was fowod for sach precaior $ben the two peien £roups ware conm-

poced osarg Wlcown's rank sem tot

the w1 witro tncorporation of H TdR into  centration of thymidine n the colture when
the DNA of booe murow cells from pe- the concentration was below 1gAf This
tients with vitamin B, or folste-deficent phenomenon b probably st least partly de-
megalobiastic haemopodests. Both in nor ptnd.rmml.hefaathmbmemmownﬂ:

moblastic sand megaloblastic marrows the h

of thymidine Into DNA was  aro hnvnlodtp1d=ﬂnn&mm n ﬂan[z

incorporation
found to be stroagly dependent on the con- 6, 7]
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the nor marrows when the di

limits were similar in the nor
megaloblastic groups (fig 2)

There appeared 10 be no correlation be
tween the haemoglobin levels or MCVs of
the patients with megaloblastic hacmopolesis
and the rates of incorpomtion into DNA
{cxpressed ay cpm per 10% S-cells) of
74 TdR, '*C-glydne #C-formsate or “C

adenlne.
Table 11 gives the data on the incorpora-

tion of varous radicactive compounds into
the RNA of the nucleated bone marrow
cells In the two groups of patients studied. It
anbemnfmmm:ublemumow
tre means for the incorporation of *#C-gly-
cine and uC-forraate but not of 1C yde-
nine or sH-deoxyuaridine were significantly
hlg_be:(p<001)lnthamcgﬂoblasikthmln

were expressed as cpm per 10% cells By
contrast, no statistically mgnificant defer-
ences (p> 0.05) were fornd between the me-
galoblastic and normoblastic groups with
any of the four precursors studied when the
dats were expressed as cpm per RNA ab-
sorbance unit. In additrom, the DNA.RNA
Incorparation raties for vances radicactrve
compounds were not significantly different
(p>>0 05) 1n thess two groups (table I1I).

Discussion

The data reported here show that rate-
limiting concentrations of thymidine have
been wsed {n most of the earlier studies of
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Tobida IL. of vrlows intp RNA of boos marrow crfh from heemato-
logrcally norma! and megaloblestic patents
Radicactre Unth of porma!
precomor locorporution
grometric 95% confidency  geometrc  95% coafidence
oan Theordes mean s
MCgivcion pnf10% ceths 0 s & perd 95-5M (9
qun/RNA
absorbwrce ot n 141 10165} 524 051,341 ()
MC{armain. qun/10° celis st 219 @) o - ®
cpyRNA
absorbance mit 163 a2 (1) o1 S M
“C-widerare pmIT oety 115 315329000 150 0420 &)
GEO/RNA
absortanco omt 4,61 1393103170100 3,99 916-13.436 (1)
Hedeowywidme  epmf10% ety 206 2020900 s 5 (5
P@/RNA
absortancs vt ns 137,830 ”»o SIS ()

p<0D]

The mnmber of patients stndied f1 given within pacentheres.

m bone mmerow celhs from b

Tabda TIL Ratios of the tacorporation of  madiosctive precarsor 060 DNA 10 ks iocorporssion mm RNA
‘Dormal and

patrents

Patierity pen par 10% cxdts in DNAjpor par 10Y ool In RNA (mesn)
UCgiycine AC-Lormate *C-adanine *H-deoxymrihos

Harmatologcally pormal 1590 2218 0.101 8.3

Megaloblastic 2219 s oz 4336

No
Pered wsmng Wikcooon's meak s et

the in vitro incorporation of YH-TdR ito
the DNA of booe marrow ceils from pa-
tients with vitemin By~ or folxte-deficient

Incorporation of thymidne into DNA was
foamd to bo strongly dependent on the con-

caffarence (p >0 05) was fornd for each precarsar whon the two patient groops were con-

centration of thymidme in the coltare when
the concentration wes below 1uM  This
phenamyenon is probably at Icast partly de
pendent on the fact that bone murrow cells
and pasticulardy the neotrophil granmlocytes
aro known to degrade thymidine in vitro [2,
57
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Hinett:

the nor marrows when the dit

limits were similar in the nor

megaloblastic groups (fig. 2)
There appeared to be no correlaton be-

tween the haemoglobin levels or MCVs of

wero expressed as cpm per 10¢ cells. BY
contrast, no statistically significant differ
ences (p> 0 05) were found between the me-
ic and normoblastic groups with

10l

:

the p with megaloblastic h }
and the mates of Incorporation into DNA
(cxpressed 21 cpm per 10° S-cells) of
sH TdR, “C-glycine, C-formate or “C
adenne.

Table IT gives the data on the ncorpora
tion of varlous radioactive compounds into
the RNA of the nucleated bone marrow
mﬂslnthetwogroﬂpsofpaﬂmﬂsmdncd.n
anbemimmthcublethatthegeomo—
trlc means for the incorporation of “C-gly-
e and 14C formate but oot of #“C ade-
nine or sH-deoxyuridine were ngn.iﬁcxmg
higher (p<001)in the megaloblastic than

any of the four precursors studied when the
data were expretsed as cpm per RNA ab-
sorbance unit. In additon the DNA.RNA
incorporation ratios for varfous radwactie
compounds were not sigmficantly different
(p>>005) 1n these two groups (table I1T)

Discussion

The data reported here show that mate-
limfting concentrations of thymudine have
been vsed in most of the carlier studses of
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log that megaloblastic mamows suffer from
tome impairment of the incorporation of
"H-deoxyurddine into DNA (snd henco of
the methrylation of deoxyuridylate) relative
to the incorporation of the other DNA pro-
cursors, From the grometne mearms ex
pressed in cpm per 10° Scells given In te
bic 1, it can be calculated that the ratios of
the incarporation of *H-deaxyuridine to the
fncorporation  of SHTAR (022 pM),
YHTAR (12.5 pM), “C-glycine, *Clor
nmate md ‘Cadenine wers, respectively
237 3.92, 340, 2.74 and 2.34 times higher
b n the normoblastic than in the megaloblas-

ance unit, or in the DNARNA incorpors-
tion ratios.
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Previous studies have shown that when
the concentration of thymidme In the incu
batlon mirture was 001, the incorpo-
ration of H TdR Into DNA per 10* S-cells
was subnormal in some megaloblastic mar
fow samples [10 11] However the present
data indscate that this finding does not apply
i the concentration of thymidine i 0.22 or
12.5uM With the latter concentrations,
the incorporation of *H TdR, expressed as
cpm per 10¢ S—cells, was in fact considera-
bly higher than normal in some megaloblas-
tle mamrow samples with thyrmdine concen-
traions of 0.22 and 12.5uM the geome-
tne means for the Incorporation m the en
tire group of megaloblastic marrows were,
respectively 17 and 2.8 times higher than
the corresponding values in the normoblas
tlc group The Increased incorporation of
*H TdR into the DNA of some megaloblas-
tic marrow samples was also evident when
the data were expressed in the mors usyal
but less satlsfactory units of cpm per 10*
nucleated marrow cells and cpm per ug
DNA.

It Is theoretically possible that the in
creased incorporation of *H TdR into the
DNA of vitamin B, or folate-deficlent
megaloblastic marrow celis {s caused by the
fact that *H TdR would bypass the postu-
lated pnmary metabolic leson in theso defi-
clency states, namely an impatrment of the
methylation of deoxyuridylate to thymidy
late. However our finding that the rates of
lncorporation of uC-glycine, “C-formate
and MC-adenine per 104 S—celis were also

abmormally high m some megaloblastic mar
row samples does pot support this explana-
fon. Two altematrve explanations for the
§ meorporation of all the above
mentoned radiosctive precursors oo the
DNA of magaloblaste mamroses coald

Wickramasnghe/Sam

that such manows contain & mgmiicant

portion of Scells with (1) an Incre
number of DNA replication sites at any
en time (together with a normal, reduce
increased rate of DNA chain clongabon
(2) an increased rate of DNA cham elo
tion (together with a normal mumber
DNA replication sites).

The evidence that an ympainment of
510 methylenctetrahydrofolate depen
methylation of deoxyundylate to thym
Iate is the pnmary biochemical lesion aff
ing DNA synthesis n folate or wia
B,,deficlent panents 15 still mdirect
rests largely on mformaton fram the d¢
uridine suppression test [4 8] The p
bility that our concepts regarding the
chemical basis underlying the deoxymn
suppression test may be incomplete hn
cently been raised by Ganeshagurs
Hoffbrand [3] from an analysis of the
oxythymidine triphosphate concentration
normoblastic and megaloblastic cells be
and after incobaton with non-radicsc
deoxyuridme, The present data indics
that there s no difference between the 1
of fncorporation of *H-deoxyuridine (0-
1M) into the DNA of 10 Scells in
moblastic and vitamin B,, or folate-
clent megaloblastic marrows at fitst §
appear to raise further doubts about
biochemical basis both of impaired D
synthesis in vitamin B,, or folate defiae
and of the deoxyundine suppression t

However it should be noted that the fn
poration fnto DNA of all the other radi
tive precursory tested were higher in the

gtloblastic gronp than in the pormobla
group (table I) Thus, the present find
of a normal mate of mcorporation of

deoxyuridine into DNA in megalobla
marrows could still be interpreted as Indi
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log that megaloblastic marrows suffer
? some imp of the & tion of
"H-deaxyurkdine Into DNA (and hence of

the methylation of deoxyuridylate) relative
o the incorporation of the other DNA pre
cunsors. From the geometric means ex
pressed n cpm per 10% S-celly given In ta
ble 1, it can be cakculated that the ratios of
the incorporation of *H- to the
of TH-TAR (022 M),
HTdR (125 M), “C-glycine, “C-for
mte sod were, respecthvely
2.37 392, 340, 2.74 and 2.34 tmes higher
< in the normoblastic than in the megalobles-
tic groop.

were
a0t found between the wnd
normoblastic gronps cither In the mate of I

porstion of h fnto
RNA, axpressed 11 cpm per RNA absorb-
anco unit, or in the DNA.-RNA incorpora-
thon ratioy,
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Previous studies have shown that when
the concentration of thymudine in the incu
bation mixture was 001 ;M the ncorpo-
ration of *H TdR into DNA per 10* S-cells
was subnormal m some megaloblastic mar
row samples [10 11] However the present
datz indicate that this finding does not apply
if the concentration of thymidine is 0.22 or
1253  With the latter concentrations,
the incorporation of *H TdR, expressed as
cpm per 10# S-cells, was fn fact considera-
bly hugher than normal in some megaloblas-
tic marrow samples with thymidine concen
trattons of 0.22 and 12.5uM the peome
tric means for the lacorporation in the en-
tire group of megaloblastic marrows were
respectively 17 and 2.8 times higher than
the corresponding values in the normoblas
tic group The increased Incorporation of
H TdR into the DNA of some megaloblas-
tic marrow samples was also evident when
the data were expressed in the more usual
but less satisfactory units of cpm per 104
nucleated marrow cells and cpm per ug
DNA.

It is theoretically possible that the in-
creased ncorporation of $H TdR Into the
DNA of wvitamin B,, or folate-deficient
megaloblastic marrow cells Is crused by the
fact that *H TdR would bypass the postu
Jated primary metabolic lesion in these defi-
ciency states, namely an impalrment of the
methylaton of deoxyuridylate to thymdy
late. However our finding that the rates of
wncorporation of C-glycine, 14C formate
and 14C-adenine per 10¢ S-cells were also
atmormally high in some megalobiastic mar
row samples does not support this explana
don, Two slternative explanations for the
increased incorporation of all the above-

radioactive precursors into the
mentioned uld be
DNA of magaloblastic marrows co

Wickrammsinghe'Sa

that such marrows contain a significant
portion of Scelly with (1) m her
number of DNA replication stes af am
en tme (together wth a nommal, redn
increased rate of DNA chain elongato
(2) an Increased rate of DNA cham d
tion (together with a pormal mumbe
DNA replication sites).

The evidence that an impatrment o
510 methylenetetrahydrofolate depen
methylation of deoxyuridylate to thyr
Iate is the pnmary biochemical lesion afi
Ing DNA gynthesls in folate or via
By~deficient patients is still indirect
rests largely on information from the de
uridine suppression test [4 8] The po
bility that our concepts regarding the t
chemical basis nnderlying the deoxymnc
suppression test may be incomplete bx
cently been maised by Ganeshapuri
Hoffbrand [3] from an analysis of the
oxythymidine triphosphate concentrations
pormoblastic and megaloblastic eells bef
and safter incobation wth non-radioscd
deoxyuridine The present data mndicati
that there 13 no difference between the it
of ncorporation of *H-deoxynridine (0.0
uM) into the DNA of 10% S-cells fn 20
moblastic and vitamin B, or folate-del
cent megaloblastic marrows at fint agl

appear to mause further doubts sbout b
blochernical basis both of impaired DN:
synthesls in vitamin B,, or falate defickezt
snd of the deaxyuridine suppression test
However it should be noted that the incof
poretion into DNA of all the other raiosc
tlve precursons tested were Ingher in the m
galoblastic group than in the pormoblasti
group (tablo I) Thus, the present finding
of a normal rate of iocorporation of *H
deoxyuridine into DNA i1 megaloblastic
marrows could still be interpreted as indicat
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*H-deaxynridine into DNA (and hence of
the methylation of deaxyurklylat) relative
0 the lcorporation of the other DNA pre-
conon. From fhe prometric meant ex
presed in cpm per 10¢ S-ceils given in ta-
ble L, it can be cakulated that the ratios of
the rcorparation of ¥H-droxyurkding to the

of MTIR (022 pM),
H-TdR (125 gAf), *Cglycine, “Cor
mate and #C-edenine were, respectively
237 392,340, 2.74 and 234 thmes bigher
> i the normoblastic tham in the megaioblas-
e group.

wero

ot foond between the sad

mwbh:ﬂ:mdminthnnmoﬁn-
of

mmdncmwrmm
ance tnit, or in the DNARNA Incorpora-
tion ratios.
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Previous studies have shown that when
the concentration of thymidine in the incu-
bation mixture was 001 ;Af the incorpo-
ration of *H TdR into DNA per 10% S-cells
was subnormal in some megaloblastic mar
row samples [10 11} However the present
data indlcate that this finding does not apply
if the concentration of thymidine Is 0.22 or
125 M With the latter concentrations,
the incorporation of H TdR, expressed as
cpm per 10* S—cells, was In fact considera
bly higher than normal in some megaloblas-
tic marrow samples with thymidine concen
trations of 0.22 and 12.5 uM the geome
tric means for the incorporation m the en
tire group of megaloblastic marrows were,
respectively 17 and 2.8 times higher than
the corresponding valoes in the normoblas-
tic group The ncreased incorporation of
¥H TdR 1nto the DNA of some megaloblas
tic marrow samples was also evident when
the data were expressed in the more usual
but less satlsfactory units of epm per 10
nucleated marrow cells and cpm per ug
DNA.

It is theoretically pomsible that the in-
creesed Incorporation of *H TdR mto the
DNA of vitamm B, or folate-deficlent
megaloblastic marrow cells is caused by the
fact that ¥ TdR would bypass the postu
lated primary metabolic lesion In theso defi-
clency states, namely an jmpairment of the
methylation of deoxyuridylate to thymidy
late. However our finding that the rates of

co ation of C-glycine, 1C formate
i:]d 1C-adenlne per 10¢ S-cells wero also

sosormally bgh In some megaloblatc mas
row samples doss ot support ths cxplana
ton, Two alternative explanations for the

creased incorporstion of all the above-
bo 4 ‘I:POAL into the

r~nm.rruws could be

bs

DNA of magaloblastic

Wickrarmatinghe/Sammders

that such marrows contaln & significant pro-
portlon of S-cells with (1) an incressed
number of DNA replication sites at sy giv
en time (together with a nommal, redoced o
ncreased rate of DNA chain clonpaton) o
(2) an mereased rate of DNA chain clng-
ton (together with 2 normal number of
DNA replication sites)

The evidence that an jmpalment of the
510 methylenctetrahydrofolate dependent
methylation of deoxyuridylate to thymidy-
late is the prmary biochemmical lesion affect
ing DNA synthesis fn folate- or viamn
Byy-deficlent panents is still indirect ad
rests largely on information from the deory
uridine suppresslon test [4 8] The poss
bility that our concepts regarding the b
chemical basts underlying the deoxymridie
suppression test may be incomplete has i
cently been rabsed by Ganeshaguru ol
Hoffbrand [3] from an analysis of the d&-
oxytuy hosphate cc trations of
normoblastic and meg cells before
and after incubation with non radicscte
deaxynridine. The present data indicati®t
that thers 1s no differenco between the raiss
of incorporatien of *H-deoxyuridine (0.067
nM) into the DNA of 10* S-cells in pof
moblastic and vitamin B,, or folate-defi-
clent megaloblastic marrows at fint sgit
appear to mabse further donbts abont (b
blochemlcal basis both of impaired
synthests in vitamin B,, or folate deficicney
and of the deoxyuridine suppressicn fest
However it should be noted that the incar
pornhcnianNAof-ll!hooLhcrmﬂox
tive precurtors tested wero higher in the e
galoblastic group than in the nommobleste
group (table I) Thus, the present finding
of a normal rate of incorporation of *H
deoxyuridine into DNA in megaloblastic
marrows could still be interpreted as indicat

b ormld
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No, Disgaosis Haemo-  Haemato-
gobin  erkt
[ *
1 Iron deficeacy sneemlz 3.9 n
2 Iron defickncy somcmiz 108 5
) Lion deficloncy somoctie 68 2
4 oo deficency sacrsia 113 %
5 Iron debciency and
wacmie 33 n
6 Irom deBickenry snecie 102 12
7 Irom deBclency szsemia 104 n
1 Dron deficency comcrola. 10.0 n

anacTiie 19 b1
10 Hsemolytic armmmia 103
11 Heamolytic smmamis 93 30
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wopped by »&MHon of 99 m! cold 05 sodiam
choride scition, the cellt  ere thormeghly
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Quantitative Determination of Human Plasma Erythropeletin
Using Embryonic Mouse Liver Erythroblasts i

H Bessler I Nottiand M Djaldent

Depariment of Medicine B and Hematology Qlime, Huharon Hospital, Petah-Tigrs, end

Tel Avlv Unjrensity Medkal School, Tel Aviv

Key Words. Erythroblasts Human plasma erythropoietn Mouse liver

of erythropoferm (Ep)

ve

Abstract. An In vitro b

y for the q

in human plasma fy described, The method is based on the increased H-undine icor
poratlon into 12-day embryomc mouse liver erythroblasts doe to Ep It was foond that 11
out of 1Z mnwemic patients showed high plasma Ep level, while 7 out of § patwals
suffenng from polycythacoma revealed low Ep valuer In 4 out of 8 patients with chrookt
renal fadure the Ep level was within the normal range, whereas fn the remaining 4 it 8
highet than normel The relatve simplicity of the method and the reprodocibility of €
results make It usefol even In the rontine laboratory

Introdnction

Erythropotetin  (Ep) stimulates  RNA
synthesis in cultored fetal mouse liver ery
throid cells [25] Accordmyg to Djaldenti et
af {6} the stimulation of RNA syuthesiz s 2
result of a sclective effect of Ep on the
procrythroblasts derived from 12-day em
bryanlc mouse Hver, although it was nlso
spparent on 11 and 13-day embryonic liver
erythroblasts. Recently Dunn ef al. {7 8
demonstrated that erythrold stimulating fac

nctivity of human serom o be
t‘;l;u.(:l?dﬂby the determination of ®Fe in
corporation ipto haem m 13- to 14-day fetal

human plesmea, by measunng the enbanct
ment of *H undine incorporation into RNA
of 12~day fetal monse liver erythrodd cefls
caused by the plasma.

Materials and Methods

T vitro Ep Bloassay

Paflents Platms crythropoietic activity wa
mewsared fn 12 ememic patlents (table I, 8 p
tents suffering from polycythaemix (biz 1), 834
8 patients sufferiny from choooic repal fadlese.
Thelr serom trea fevel ranged between 130 sod
~50 mg/dl, and the bacmatlobin valve berwers
6.5 and 125 y/dl 21 heahhy volunteery served at
controls.

Phesma. 5 ml of yenom blood were withdrawn
with & beparinlred syringe, from patfents and cor~
troly (hacmoglobin level between 13 and 15 gl
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woblustic aszcmis). The of the an
nninp-ﬂmmndbnwu-ndup«n.u

addttion, 7 patiests with vera (as
moglohin 17.5-196 g/fl) were exwmined. Pluma
waa witbdruwa oy dracribed above sod sored xt
2%C

Remuks

1n vitro Ep Bioomay
Ep Effect on RNA Synthesis. A dose
resposse relatiomhbip between Ep
tien gnd YHoorldine incorporation in 1o er
ythrodd cells ks shown in figure 1 The minl-
ma] detoctable dose of Ep was 0.0005 TU/
ol of cuttare.

Pistma Ep Level. The mesn Ep level fn
the plmma of 21 bealthy subjects was
2121084 U/ml (mean *SD range 14
W),

Arsemic Patients 10 out of 12 soaemic
patiepts examined (table ) showed planma
Ep levels significantly higher than the con-
trols (p<<0.001). The mean Ep concentra-

tion In their plasma was found to be
693+1.03 U/m!, ranging between 44 and
1464 Ufml. 1 patient soffering from iron
defictency anaemia bad the Ep level within
the normal range (2.2 U/ml).

Polycythaemic Patients. The mean valos
of the Ep level o 7 out of 8 polycythsemic
patients was 1.0651+0.25 Usml wih a range
of 0.74-142 Upml, Le., tignificantly lower
{n comparison to pormal sobjects (p<<0 01
table I1) In 5 patients the Ep value was at
the lower Hmht of normal.

Clgonic Renal Fallure Patientr. The
plavims Ep n 4 out of 8 patlents with chron-
ic renal failare was within the normal val-
oes mean 2.27+1.27 U/nl, with a range of
1-3.23 Ufml. In the other 4 paticnts, a sig-
nificant tcreasz of the Ep lovel was ob-
served (p < 0.001), mean 7.86 % 1 08 U/ml,
with o renge of 645908 U/ml plasma.
Urncmic paticaty examined beforo and after
dialysts &id not show changes In the plasma
Ep Jevel.

1n vive Ep Bioatiay

Platma Ep Level. The Ep kevel In the
plasma of 13 beslthy subjects was 25.8:£11
@U/m! (mexn +SD rangs 14-38 mU/ml).
The Ep concentration in the plaxma of the
snacmic patlents was 80+52 mU/m! (mesn
+SD rmge 32-180 mU/ml), & valoe ¢ig
nificantly bigher than in the healthy subjects
(p<<0.001) In the 7 pattents with palycy-
tosemfa, the mexn Ep level was 18-8
mU/ml (renge 11-30 mU/ml), a lower but
ot wathstically significant, valwe #3 com-
pared with the normal oe (p < 0.1).

Discenien
Tho present study provides a relatively
simple in viiro essxy o-r!hnqu.m‘nuumd..
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No. Haemo- Hagmato- Retico- Iron VitB;

s LAP WBC/ Plaelt/ ESR RBC Plasms Ep

slobln it locytes pg/dl pgiml scote mm? W mmh ovl, v, Ul

[ % mifkg miig plm
F RN L% B7 4 o7 8 3519 103 9,300 315000 818 338 397 1D
2 174 52 1.0 - 72 6 7200 M7000 -~ - - 10
3165 48 10 - TS 140 4200 200,000 I/5 312 BS 14
4 170 %0 [} 70 409 154 7,600 345000 37 333 376 1
5 168 53 03 100 473 33 6300 324000 26 383 399 L2
6 176 7 04 91 - 61 5350 268000 14 310 350 088
7 166 49 09 107 - - 8400 315000 413 344 457 Q74
8 158 %0 13 40 476 - 9300 460000 -  Si0 400 23

Mean + SD 1080

LAP = Leukocytic alkaino phosphatase.

! Not incloded in the rean valoe,

ivity found for cach phusma dntion »@
d with calaed

centrifuged and the precip
in 20 ml of 10%, trichloroacetic acid. The precipl-
tate way kept overnight at 4 °C and filtered on fi-
berglasy filters (GF/C, Tamar Jerusalem, Israel),
The filtets were dried for 15 min at 60 °C, placed
In glas vials (Psckard Instruments, Duwners

! L]
erythroblests withont plasma. Ep valncs were &
rived from tho standard Ep curve (fig. 1) prepared

for esch experiment. The flnal resclt wms @
prested a3 the mean of two comsecative plos

Grove, 1L} a toluene sct fon mix
ture consisting of 0.01/s 1 4-bis-f2-(4-methyl 5

1In vivo Ep Bloatwy

phbenyl-oxazalyl)] benzene and 04/ 2,4-diphenyl-

axarol (Packard) asd the radioactivity counted in Erythropeletic sctivity fn the plasom was de

» Tricarb liquid seintll (Pack by using the posthypoxk

ard, Model 3390) Ssmples In which variations be-  mouse asmay [3] Gwesk-old virgin female BUT

torpen dupll ded 10% wero dt 4 mie werp Infected tntraperitoneally with 5mg of

Stawdard EP Curve Ep (step3 CMRL, free Imferon and Xept for 3 weeks in a closed chamber

ze-dried, phenythydrazin ted o an here of BY axygen and 92% shroget
7 and 8 days after remaval from the hypoale co-

ep from
sheep, Conmaught Laboratoties, Willowdole, Omt,
Canada) was dissolyed o cnlture medinm at dlf
fevent " The Incubath sure
was the samo 3 doxcribed above. THamidiee ho-
curpm-ldmlnmRNAu(crnhm!dcdhlncubumd
with Ep wna calculated as percentage of radloac
(ivlty (cpm) compared with unstiomlated cefhy.
The dependence of RNA eynthesis tpan Ep con-
centration was plotted according to the Linewesv.

erBurk ‘double reclprocal” curve (4. 1),
pwb.?lﬂﬂﬁlﬁdm?mﬁp
valnes were determined [a different plesuna
prepared by tyofold dnuﬁona:ll
o cultors bighest
the Pl exceed 05 (5 pbml cutezre). Tho

which did not

ronment, 10 ml of maline, 3 standard jevels of 34
02 and 01 unity of Ep or test plesma were Inject
ed intrsperitoneally On the next day WFe atrair
(0.5 xCiD2 ml, Amersham, Englaod) was fofect
ed intravenously and 481 Iater the aplmals wore
bled by beart poocture, Erythropoictic activiy
was related to the npiake of MFe Into cirrmlating
erythrocytes, Esch plasma was tested in 2 growp
of 5-& mice. Sampley from snimals with baemsto-
erit lovel lower than $6% wero climinated,
Plaxma ayth ic activity was d jo
13 bealthy human subjects (hacmoglobin 13-15
/), &s well as In 7 paticnty with snsemiy (5 whi
iron defickency 1 with baemolytic, and 1 with sd-




Hornes Phaea Brytiropoletia Detarmimbion

tn viro Ep stimulation are shorier penods
of incubation, xveidsnce of fetel calf scrum,
snd w3z of lower amounts of buman plexma.
The results ot the plasma Ep lovel oblained
fa thh etudy correlated well with the pa-
Bents dlagposis,
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Tasd, RA; Erythold cefl development In frtal
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tn wisg mowes fetal Hyer celle, Fxp Hema
wl, Copeak. 3 €3-78 (1973).

ol p. 1616 (McQraw HITL New York 1979),
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Scribacr
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NY Acad Scl 149 457500 (1964).

crisa. L Erythropoletic effecns of
plasna. Ao, NY Aad 5d 14 516-577
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tection of Ep activity The ectivity of ths
bormone in human plasma is measured md]
rectly as a function of *H-undine 1ncorpo-
ration mto the RNA of erythroid cel] pre
cursors derived from fetal mouss livers at
the 12th day of gestation.

Fetal mouse liver by days 11 and 14 of
gestation provides a cell population constst
ing of erythrold cells [21] Previous expen-
ments have demonstrated that Ep stimulates
the RNA synthesss in cultured 12-day fetal
mouse liver procrythroblasts [6] s mea
sured by radioactive undine mcorporation,
while the effect of the hormone on more
mature red cell precursors and on hepanc
cells was not significant. Using a curve, re
Iating various concentrations of standard Ep
to the 'H-uridine wptake it is possible to
estumate the Ep concentration per milliliter
of examined plasma.

The Ep leve! in control human plasma n
the present study was found to be fn the
range of 1-4 IU/mL These Ep concentra-
tions are higher than the values reported by
other jnvestigators [B8 13 17 18 20 22
On the other hand, extrapolation from the
data given by Von Preyss and Gowdsmit
{30] revealed simiiar values 1n normal huy
man serum The dhcrepancy between the
Ep levels obtained by using different meth-
ods rases the question about the identity of
the substance being amayed by each meth-
od. The Ep levels determined by the in vivo
bioassey corresponded well 1o the values re
ported by Jordan et al. [17] Kazal and Er
slev [18] and De Klerk ef ol (3] but were
much fower than those obtained in the in v
:mmbbas:;y tested on patients with differ
et gave satsfactory resulas. Plas-
ma Ep level determlned in patients sulferiag
from differcnt types of anaemia was tlgalf
cantly higher ss compared to normual con

Bexler/NottDialden

trols High Ep level was reported m patients
with froa deficlency (15] splastic {15, 19
26) megaloblastic [26) refractory [23) d
haemolytic anacmia [14 16]

The plasma of 4 oot of 8 patients weth
chronic renal failure and low hacmoglobia
level showed normal Ep value, while the
other 4 showed a sgnificant merease, Some
of the patients suffering from chroale rena
fallure and uraemia are known to have 2 de
creased level of plasma Ep, despete the s+
acma [10 11} others have normal or bgh
Ep levels [1 12, 24 28] The majoray of
the polycythacmic patients possessed 2 low
level of Ep activity as was expected.

Recently Dunn er ol. [8] Introdveed 3
method for the measurement of Ep in w-
treated human sera by using the mcorpor
tion of radioactive iron Into fetal mouse B
er cells. Later on, ft was shown that & wkk
variety of serum constituents may Infloenes
the Ep-mediated stimulation of haem syr
thesis [2, 27] Serum iron [2] iron tramsfer
1 concentration 1n the serum samples e3d
serum concentration o the cultmre [27]
were found to influence #Fe mearporation
into haem. Therefore, a modification of
mouse fetal liver cell bioassay was sOggEst
ed, consisting in the correction of tbese %
tors effect and the use of internal standard
On the other hand, De Klerk et al. [4] bave
shown a toxic effect of humen serum 68
mouvse erythroblamts due to compl $-de-
pendent beteroantibodies. A aumilar toxichty
P d as Jower Jation of the ery-
throblasts RNA synthesis was found In the
present stody when higher concentrabons of
plasma were used. It Is coaceivable there
fore that the low Ep level found by other
investigators was most probably due to 2
toxic effect or to Jnhibitor(s) present in the

plasma and sera.
The sdvantage of the present method for
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i vitro Ep stimulation are: shorter periods
of incabation, aroldance of fetal calt serum,
a0d uso of lower smounts of human plasma.
The results oa the plasma Ep level obained
in this gody correlsted well with the pa
thety dlagnosis
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Agglutination of Grannlocytes from Chronic Myelold Lenkaemia

by Concanavalin A

A N Bhiny S G A Reo,S H Adveniaxl V Ray
Cancer Research [muiote and Teta Memortal Hospital, Teta Memortal Centrs, Parel, Booubay

Key Werds. Agghutination Chronic myeiord levkaemia Concanavafin A

Abatract, Periphera! blood leococytes from chronic myelold leuksemia (CAL) patients

previonly untreated or in relapec aro agglutinated by concunsvalin A (Con A) at coocen-

remistdon and from patients with gr
bone marrow cefls which contain inmature and matore myclokd cells sre pot agglotinated
either by Con A. These results suggest that an alieration occuns in the cell sarfece of
myzlold cells in CML duo to kukaemic changs snd results in the sgglutinetion of these
cells by Con A_ If peripberal blood kencocytes of CML patients i relapee are scparated
into fomnatore and mature fractiom, both these fractions wro aggintiated by Con A
suggesting that this alieraton occurs in the ocll surface of both the fmmature and the

mature myelodd cells.

Introdecfion

Some of the well-documented differences
between normal snd malignant cells reside
in thelr cell membranes [15] Whils normal
cells aro not aggtutinated by lecting soch ss
concanavalin A (Con A) xnd wheat germ
sgyintintn, maligrant colls obtained from
transplanted tunouns oc cells tranformed I
vitro are sgglotinated (8,9 15]

$is of thelr sgzivtination by Con A sod by
their ability to redistribate labelled Con A on
thelr cell mudace differcatially [2-5 10 11
13 14] In the present paper we report dif

between pormal grmlocytes and
the cclis of granulocytic series from panerts
with chrooic myelold leukaemia (CML) on
the bexis of their aggiutination by Con A.

Material gud Methods

wolt, VP Chest Lasftrate, New Dot
&l [16L waa Lesther parified by the metbod of Ba-
buyes ot al 16 The aggivtineting capacity of Com
A wa chucked whth Yosbide srcome cells whlch
"Te aggixticated o 5 agimi Com A. e-hlethy!
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mannoside was obtajned from Sigma Chemicals,
St. Loult, Mo. All the glarrware used was silicon-
ised with STiclad (Clay Adamy, Parslpanny NJJ.
Peripheral blood was collected In tubes con-
talning 5§ TU/ml pretervative frec heparn. L
cytes from CML patients with high Iencocyte
Counts were scparated by scdimentation st room
temperature for 45min. The buffy coat was re-
moved from the peripheral blood of following
groups of patients (1) CAML patlents In remussion,
@ patients with granolocytosls, and (3) normal
wublects. It was suspended for 34 min in 0.83%/
ammonium chloride buffered with Tris-HCT at pH
72 to Iyse the erythrocytes (7] The cell suspen-
ton was dluted with phosphate-buffered saline
freo of Ca** and Mg (PBS) and centrifuged at
800 rpm. All the lencocyte sospennoms were
wahed thrice and finally suspended In PBS. Booe
marrow asplrates were also processed simflarly

Separation of Marure end Imunatare Calls,

The matire and jmmature cells from peripber-
al blood of CML patienty in relapso were scparat-
ed by a method modified from that of McCulloch
[12] Peripheral blood lencocytes were incubated
in 70-mm Falcon plastic dishes at o demity of
1X107 cells per dhh fn Dulbeccos medfum sup-
plemented with 15%/ homan AB group saom. Af
ter 2 b, the supernatant from the dhabey containing
non-adherent cells was removed. The cells adher
ent to dithes were washed thrico with PBS and in-
cubated for 10 min with 2 ml of saline EDTA and

hed by light pipetting. This sdh populs
tion was found to consht of more than 0% ma-
tore grannlocytes and some bands while the noo-
dh ) d of i cells
Only samples with more than 90% viable cells, as
tested by dye exclusion ming 0.4/ crythrocn B,
were used.

Agyglutinarion Asay

Coa A was dinolved freshly for cach cxpert-
ment, 0.1 ml of cell smpemion at a denshty of
4 10¢ cell/ml was added to 0.1 ml of Con A sof
utlon st a final concentration of 0, 25 350, 100,
200 and 400 gp/ml. The mivnre was lncpbated at
N“CfulOmhlhdmlxcdlnnvmnmmh

[V]u{oﬂmmdmiatduﬂ:ln
ook fnto accomnt an occasions!
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aggregate present in coatros; + up to 30V celh
agglutinated, with closters of 34 cellr ++
3060/ cells agglutivated, with aggreqates of
10-15 cells; +-++ 60-50% cells agglntinated, with
aggregnies of 15 or more celh a-Methy! man-
noside (0.1 A1) completely tnhibited aggimtination.

Clinical evaluation of patlents and baemuto-
loglcal studies were cartied oat by the hrematolo-
sist, Tatz Memorial Hospital

Reslts

Peripheral blood lencocytes from 9 nor
mal subjects were not agglutnated by Con
A up to 400 gg/ml (table I) Moreover
bons marrow cells from 11 normal subjects
were not agglutinated by Con A (table I).

Peripheral blood leucocytes were callect
ed from CML patients elther at inltial disg-
nosis or during relapse before starting the
therapy These patients had high toal lew-
cocyte counts and immature myeloid cells in
thelr penpheral blood. Table IT grves the
case number the Con A agglutination index
and the total and differential leucocyt
counts of CML patients. Leucocytes from
all the 23 paticats studred werc agglutinated
at 50 ug/ml and higher concentrations of
Con A. In 16 patients agglutination was ob-
served at 25 pg/ml Con A. Smce there was

Tube L AggiutinabiBity of hurman keococytes froat .
different sources by Con A
Source of cals Agylutination by
Con A

(25400 pg/m)

Number
of
samples

of)

marrow cells 11 ol



Aptotnetion of Grasalocytm from Chroc Myelold Levkacnrda by Coocamavalln A paki
Table I Agghuitnation of peripberal biood keucocyies of CML patients in relpee by Can A

CrmNo.  Arpepuc WBC count

Con A cooctn-

taatioot, ppl toaal  10%mm®  differential

p-] 50400

Bit Proand Myd Met Po Lymp Eoe Moo
Myd

ABSER  +++  +++ M0 »y® % 4 1] 2 0
ADSIIR +++ 4+ B0 1 n 1% L3 7 2 1
ABTI®  + + n0 2 2 n n ] 2 [
AF Wt - + oot o 1 ® 2 2 L]
AD-14075 - ++ 200 2 » n » 3 2 L]
AD-GT0 - ++ 147 M 0 0 os 3 as o
AF4360 — + mne o 12 n 5 [ 1 [
AFA5Y - ++ 240 2 2 k] x 6 2 [
AP1O4 - ++ 148 1 » M m 5 3 o
AF1I%64 ++  +++ 2320 3 » o ®»m 5 1 o
AF1ASL ++4+ +++ 10 1 B 7 - [} 2
AF 1302 ++ +++ 1910 1 » 2% E ) € 0 [}
AFIM98 +++ +++ 200 <} n u 3 2 L]
AGTIS  ++4+ 4+ 3600 1 a 7 1o 10
AGHIY ++ +++ 1300 0 M n a P o °
AY 99 ++ L. § Q 1 4 © »n 2 o
AF10065 ++  ++ 1120 o 13 B3 N 9 °o o
AD-1414) +++ +++ X100 2 26 2 7 0 o
AF-12182 +++ +++ 1200 1 1 n 2 3
AES% +++ +++ K0 o PYy o 5 ° °
AE0 +4++ +++ 1580 24 21 7 1] 2 [
AH-341 + + 200 P21 ] n 4 3 o
AC1M] - +4+ 4380 21 n » 7 2 o
. ] Pmmduyd- and Lywsp = lymps Met =
Pol = Moo =

Mhr‘ﬂﬂn tabie ITL

Tntle difference in the degree of sggiutina-
tion at 50 pg/ml Con A and higher concen-
mtom, the resuls have been grooped to-
getber in the tables.

imq‘la[mm 1 D\ﬂ.pﬂmbh‘l

ﬂﬁlln:lmhncdbyCan(ubl:HT).Pa-
Uents were o be n

during
(No. AB-9160, AD-5122, AF-

when all clinlcal sigms of dbeass diap-
Peared sod lencocyte count was lews than

S834 endt AH 718, tbles T and I AC
169 tables 11 and £V).
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Tﬁhmwmdﬂmﬂmm&mMmmhmwmA
Cawe No Aggregates Con Differential count

A concentrathons,
Ayfrl total WEC  Blt  Myd Met Pol  Lymp Eow Moo
pal 50400 X 10%/mm®
ABSIED! - ~ 39 o o o 2 1 2
AF-53841 - - 62 0 0 ° ™ 2 3 3
AD-S122! - - 124 'y ° ° 7 » o 1
AHTIBE - - 124 5 o 0 ™18 PR
AC16® - -~ 14 o o 0 6© 2 3 3
AE-12273 - - 52 [ 0 % 15 2 2
AFS136 - - 106 o 0 0 s 14 2 2
AH 16147 - - 76 o ¢ [ 7B 3 [
AH.IS12 - - 87 o 0 [ ™" 3 3
AR-12451 - - T4 [ ] 0 [ ] 4 5
AJ-5669 - - 0 0 0 67 2% 4 3
Beo legend, table 11
1 Paticnty studied n relapse - table 1L
' Patient stodied In refapse ~ table IV
Table IV Agglutimtion of total lenkacmic ) and el d into adberent gnd noc-sdberent

fractions from peripheral blood of CML patients in relapse, by Con A

Case No. Con A, 50400 ag/ml Differential coant

tota) cells  adberent oo~ total WBC PBit Pro Met Pol Lymp Eon Moo

cells adberent X 103 /mum® and
cclis Myed

AH 12664 ++ ++ +++ 1500 1 19 2% 4 9 5 0
AG-13109 +++ +4++  +++ 2650 3 ¥ M 1 4 o o
AH-13118 ++ + + 4 2640 & 24 s B 6 0 0
AH 13347 ++ ++ ++ 242 5 24 25 33 6 3 m
AG-1537 ++ ++ ++ 400 1 B 32 N s 2 g
AH 13966 +++ ++ +++ 2180 1 »® B 1S5 3
AH 13966 (R) ++ ++ +++ 02 4 14 19 H 6 1 1[11
ARI371L ++ ++ +++ M0 o 15 12 & 9 o0 .
AJL8175 ++ ++ ++ 2000 1 2 s 3 0 ‘ .
AT TS e+ +4 o 6100 3 46 n » : e
ALTI9S ++ ¥ ++ 1800 o 20 2 & o 2

+ + + 4.0 o 1 16 57 10
:ch-‘,l;; ¥ + + 29 16 30 10 » s 6 -

—hwmﬂ,n = Basophlls.
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LGmm:smnmdm7 pmbms
with gr ytosls were not sggh

CunA(tlth)Thuapﬂmbh.dh!a:
tioms, abscerses and showed clevated total
lencocyte snd granulocyte coants in their
puipkaﬂlﬂoodm;hgkvmlu,mom

Indnlbcwrmdhmul

13

This B clearty brought omt from our rewalts
in 5 patients wherein the lencocytes wers
aggiutinated by Con A when the patlents

ﬁum()ﬂ.p-ﬂmninrdqnmmdtur
the amay It was, therefore, cmsential to
kmow whether only the matore leucocytes,
the frmmatnre cells, ot both thete fractions,
wers agglutinated by Con A. The total leu-

s cocytes were separated nto matare and bo-
mature cells and assxyed separutely for og-
tiutinadon. The differential connty of these
fractions Rre ot given since the exped-
ments were carried out mainly o highly en-
richtd popalatons of matmre granulocytes,
wnd thelr purlty for each sample was
checked
ated lencocytes as well a3 both
tractions wero agglutineted by Con A fn all
cases (able [V)

Dbcomion

Differences between the plasma mem-
branes of normal and mafignant cells of ho-
T fymphotd otighn bave been demonstrat

) cd with the mo of Con A 1 & probe [2-5

tioat, Le. 0 response to nfectiom, the koo~
cocytes do not exhibit this altteration.

Con A has been shown to aggivtinate
embryonic and fetal cells (1] Thke euco-
cytes from the peripheral blood of CML pa-
tients fn relapsc contain mature gramulo-
oytrs 13 well m immature myclodd cells.
Ceihs of compsrablc jmmaturs statin wre
present in the normal boos marrow The

inabifity of eoch L celly
from normal mamow roles out the posaihdl-
ity tat tbe aggiuimtion of kococytes of
QML patients In reiapse b dno to the oc
currence of fmmature celly and soggesty that
iy most bo due to thelr leukaemic state.
The mature granulocytes frem CML pa-
tieats in relapio aro masphologically todls-

from normal L bt
they aggiutinate with Coo A, whereas the
normal mstore gramulocytes do pot. These
obscrvations sofrext st buth tho matare
and | from
Noodu(ammﬂmumdnpmllm:-
tion in the plasma membrane. When the pa-
theats enter hacmatological remiesion, sach
feococytes with altered wurface are pot de

y

with membrane alteration might have disap-
peared from the peripheral blood o CML
patients during rembnion oc are too few to

[5] bave atso obrerved
» simflar pattern in
chronic lymphatk: lenkaemt
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Qur studies thus {ndicate, that, as in var
lous lymphoid malignancies, in CML siso,
the cells of the granulocytic senes are aggln-
tinated by Con A. Leucocytes from CML
patients in remunon from normal subjects,
from patients wath granulocytosls and nor
mal immature mveloid cells from the bone
marrow are not agglutnated by Con A. This
alteration fn the cell surface of the myeloid
cells in CML patlents occurs in immature
cells as well a3 mature granolocytes.
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Abstrect. In 56 patients with chronic [ympbocytic lenkemla the valne of clinkal stagmg
mdxm;unolothznpymmﬂymd.slpmmumﬁvmﬂnnpy A:tun{llnmdul
curves far patients who showed & completo or partial differed ly for
patients who cither improved or in whom therapy falled (p < 0.001) TbeS-yn:mvivll
fraction was significantly better determined by respanto to therapy then by chnicsl staging.
S-year gurvival fraction for stage O + 1 + I was 59%, and for Il + IV 27 (oot signi-

Ocant, p = 0.08) S-year survival fraction for patients with faflure or only Improvement

10 therapy wis 20%s, and with comg

or partial

T

Intredncfion

The progoosh in chrame lympbocytic
lenkemia (CLL) vanes contiderably Some
patients smocumb within 1 year wheress
othery muy sacvirs {or more than 10 yaas
afer dsgnosh. Progonostic  factors have
been fonmulated in the past [4 5 8] bot
real progress has been made since Ral et ol
[10] introdoced a clnical staging system
which wy based on physical cxamination
md smple laboratory data. The vales of
this approach bas been confirmed by other
suthors {2, 9]

Recently the respouse to therapy as a

factor lns received more atien-
tion (2, 6, 7 11] Ve studied retrospectively

p = 0.003).

the respoase to therapy on survival fn 56
puilents with CLL.

Patients snd Methods

The dagoosh CLL (36 puimts) was enab.
lshed when the ja the prripberal
blood were abors 10X 1041 and n the boe mar
Tow over 40t Clinical staperg was performed a3

Sarvival wa calovtatmd from the tms of sy
pods wxtl] dath of op to May I9TS, Actmrhl
wrvinl coren were meds according w0 Rerbou
erd Gagr [1] Sttistical smbysts of the ncreecty!
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Our studies thus indicate, that, as 1 var
ious lymphoid malignancies, m CML also,
the cells of the granulocytic series are agglu
tmated by Con A. Leucocytes from CML
patients in remusslon from normal subjects,
from patients with granulocytosis end nor
mal immature myeloid cells from the bone
marfow are not agglutinated by Con A. This
alteration in the cell surface of the myelold
cells in CML patients occurs fn immature
cells as well as mature granulocytes.
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Absiract, In 56 patients with chroaic Iympbocytic leukemia the vatue of clinleal staging
and response to therapy wers analyzed. 51 patients were given therapy Actuarial survival
curves for patients who showed = complets or partial differed i for
patients who cithey tmproved or in whom therapy failed (p <C0 001). The S-year survival
frection was significantly better detennined by response to therapy than by cifmical staging.
S-year survival fraction for stage O + 1 + IT was 59%, and for III + IV 27%/ (not signi-
ficant, p = Om)}yurmrﬂnltmdimlorplﬂﬂmwhhhﬂmermlylmpmml

to therapy was 20%, and with plete or partial dgdon 72 (g p = 0.003).
Intredoction the respomse to therapy on survival in 56
patienits with
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Our studies thus indicate, that, as In var
tous fymphoid malignancies, in CML also,
the cells of the granulocytle ssries are agglu
tmated by Con A. Leucocytes from CML
patients in remitsion from normal subjects,
from patents with granulocytosis and nor
mal mmature myelold cells from the bone
marrow are not agglutinated by Con A. This
alteration, in the cell surface of the myslold
cells in CML patlents occurs 1n fmmature
cells as well a3 mature granufocytes.
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Therapy wod Progaoshs in CLL

Prednisonse. Prednisone sloot was given
o 8 patienty &3 primary trestment 1 com-
pleto remnission was observed,

Radlotherapy (Department of Radio-
theTapy Hesd. Prof. I Kazem). Total body
bradistion way given to 5 patients and ex-
tracorporeal irmaBation of the blood was
petfarmed in 5 patients. Nedther therapy re-
sulted in » remission. 11 patiems recelved
focal on enlarged lymph nodes
1 2 patients on the spleen.

b/ (Depurtment of Surgery
Head: Prol. H de Boer). Splentctomry was
performed In 14 patients. Al patients had
thrombocytopents.  Splenectomry  restored
the thrombocyte count to pormal levels or

Rexslis of Therapy
A complets remindon was attatned in 7
(14 4) paticnty, » partha rembsdon in 25 pa-

tients (49*), improvement oo
curred in 15 patrenty (29%4) and 4 patients
(8%) failed therspy Flgure 1
actoarisl survival emrves for complete
pertial remischon patients a3 well a3
provement and fafloro

cal etaging [10] is preseated fn table I The
Temission tate for patients in stege O-F1411
was 66% (19 out of 29) and in stage OI
+IV 59/ (13 oat of 22). These differences

stage 0+1+10 and IO+IV were 39v (13
out of 22) and 27% (3 out of 11), respec
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:ur\-tv‘lcunuwupufmmcdndacmxdby
Breslow 131 The Syear survival fractions wers
determined by evaloating the patients (33) who
were dlagnosed beforo May 1973,
Sorvival was related to the best responte to
:hmpyTbemu.ltutlhmpymMm:dntol-
oW,
Complete remission. all of the following critern,
bemoglobin >77 mmold, thrombocytas >150>
10%], normal WBC with >50% granulocytey,
lymphocytes in the bono marrow <30%s of nuele
ated cells, spleen and liver not enlarged, no
pathological Tymph podes, no symptoms of dh-
exse.
Partlal remirion. at least four of the following
ciiterla bemoglobin > 6.7 mmol], thrombocytey

Burghouts/Pristivan Lier

thrombocytopenis, as suggested by Phillips
et al. [9] the median suvival (11 patients)
was 20 months,

Modes of Therupy

Chlorambucil Chlorambudl! was given
to 29 patients as pnmary treatment. This re-
sulted in 10 partial remissions (34¢/s). Chloc
ambucil was grven to 5 patients as second
ary t (3 after pred 1 after
cyclophosphamide, vinenstme and prednk
sotie (CVF), 1 after chlorambudil plus pred-
pisone) This resnlted in 2 additional partnl
remissions (after pred: ). The ovenll

>100%10%1, lymph t  peripheral  blood
< 15X10%1, lymphocytes in the bope marrow
< 40%s of nucleated cells, spleen Iees Can 3an
below costal margin, lymph nodes less than 3cm
diameter no other symptonm of discase.
Improvemen: favorable result of therapy on at
least ope of the above mentioned parameters.
Failure unfavorable or no respome to therapy

Results

In the group of 56 patients were 37 men
and 19 women. 30 patients were still alive
at the time of evaluation in May 1978 Me-
dian survival for the whole group was 88
months. Therapy was given to 51 patients.

Clinical Staging

The value of the chinical staging system
according to Raf ef al. [10] was confirmed,
except for patients in stage IV Median sur-

remission rate was 35% (12 out of 34)

Chlorarnbudl plus Prednisone. The com-
bination chlorambucil and prednisone wes
given to 10 patients as primary treatment. 1
complete and 6 partial remisdons (70%)
were observed. In 9 patents this combma-
tion therapy was given as secondary treat
ment (8 after chlorambueil, 1 after prednk
sone). This resulted in 2 additonal com-
plete remissions (1 after chlorambuedl, 1 af
ter predalsoac) and 3 partisl remissions (s
ter chlorambucil). The overall rembsion
rate for chlc bocil pios predat s
63% (12 out of 19).

CVP Comblnation therapy with CVP
was given to 4 patients as primary treal
ment. This resulted fn 1 complete and 2

remissions, In 12 patients it was giv
en either as secondary treatment (9X 4 af
ter chlorambucil, 5 after chi brell plos

vival for panents in stage 0 (7 patienty) was
=132 months, stage T (12 patents) 106
months, stage 1T (13 patients) 58 months,
stage IIT (6 patients) 48 months and stage
v (18 patients) 51 months Median survie-
al for stage IV patients (14) fn the study of
Ral et ol [10] was 19 months,

‘When stage IV is restricted to patients
who show the combination amemis plas

prednksone) or ay fertiary treatment 3X 1
after chlorambucil 2 after chlorambocell
plus prednisone). This resulted in 2 add:-
tional complete remssions (1 after chloram
bucdl, 1 after chlorambucil plas prednk
had already a partml remistion) and 3 partial
isslons (after chlorambudl). The overall
remlsgdon rate was 50% (8 out of 16).




Therapy and Progaoss ia CLL

Prednisone. Prednbsone wlone was ghren
to 8 patients as primary treatment. 1 cam-
plete remision was observed.

Radiotherapy of Radio-
therapy Head: Prof. I Kazem). Total body
frradiation was given to 5 peticnts and ex
tracorpareal {madistion of the blood was
performed in 5 patients. Neither therapy re-
sulted in a remisson. 11 patients received
local radiotherapy on enlarged lymph nodes
and 2 patienty on the spleen.

Splenectomy (Depertment of Sorgery
Head. Prol. H de Boer). Splenectonry was
performed in 14 patients. Al paticots had
thrombocytopenis.  Splenectomy  restored
the thrombocyie coant to pormal levels or
aboye in 13 patients.

The differences in primary rembsdon

chlorambuocil,

Results of Therapy

complete
(14 /) patients, a partial remisakon in 25 ps-

5

Uents (49% ), lmprovement on therapy
curred o 15 patients (29% ), and 4 patients

H

The response 10 therapy related to chind-
cal staging [10] & presented i table T Tha
remisslon rate for patients in stage 0+1+11
w3 66/ (19 out of 29) and In stage 1T
+IV 599 (13 out of 22). These differences
wers oot significant (¥ = 0.03 p=0BE).
The S-yesr survival fraction of patients in
stags 0+ 1+ and I+IV wero 59 (13
oat of 22) and 37V (3 out of 11), respec
tively These differences were not significant
(£ =297 p=008) The Syear survival
frachon of patients with complete and partlal
remision was 72% (13 out of 18), wheress
that of patients with failure or fmprovement
ooly was 20% (3 oot of 15) These differ




Tuble 1, Relationship between clinical staging [10]
20d respomse to therapy

Stage Number of patients with

complets  partial
reminfor  remisdon

improvement  faflure

e .
Moy w
[T S I N
-~ pooe

<4

In contratt to the findings of Biwet ot of [2]
patients in stage 0 and 1 do not have a greater chance
for a remésion than patients fn stage IV

Discnssion

Climeal staging [Rai et al 10] m CLL is
a useful tool to determine prognoss for n
dividual patlents. Our data confirmed the
value of the staging system of Ral et.al [10]
with the exception of stage TV patients.
Only when stage IV was restricted to pa
tients with the combination of anemia plus
thrombocytopenia a short median survival
(20 months), comparable 1o the stage TV
patients m Ral et al {10] (19 months) was
observed, Also Phillips et al [9) suggested
to classfy patlents with the combination
anemia plos thrombocytopenia as stage IV
Besides clinreal staging, response to therapy
appeared 10 be an important factor in deter
mining survival. Significantly different sur
vival curves were obtamed between patients
who did or did not show a remission {fig. 1)
In this study response to therapy was more
valuable fn determming 5-year survival
compared to patlents with 0+1+11 discase
or HI+1V disease

The differences in 5-year survival frec
tions for patients with stage 0+I+IT (59%)

Burghouty/Pristas Lier

and TI-+1V (27%) were not sgmficent. n
contrast, the S-year survival fractons of po-
tienty wath & complete or partal remeica
(72%) compared to patents who shosed
Improvement or failure (20%) were synif-
cantly different.

Other authors also deseribed the comtr
tion between prognosis and response ©
therapy in CLL [2, 6,7 11} Binet et &.[2)
found that clmical staging was relaied to
result of treatment. A Jarger nomber of pr
tients who showed mo response to therpy
had 8 more advanced disesse. As o &
seen from table 1 we cannot conform tes
findungs. However the questron whether 1e-
spomse to therapy s more important 31
clinfeal stage in determming suninl, B
suggested in this study needs to be &
swered in a Iarger cimecal fnvestigation.
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Table L Relatiomhip between dinleal staging [10]
and respoase to therapy

Stage  Number of patients with

complete  partial Improvement  faiture
remisdon  remission

2g8=e
W
NN oW
[E N I NV
—~—Nnoao

In contrast to the findings of Biwet ¢ al. [2)
patients In stago 0 and I do not have a greater chance
for a remizsion than patients fn stage IV

Discrion

Clinical staging [Rai et al 10] m CLL 13
2 useful tool to determine prognosis for in
dividual patents. Our data confirmed the
valoe of the staging system of Ral et.al. [10]
with the exception of stage IV patients.
Only when stage IV was restncted to pa
tients wrth the combination of anemia plus
thrombocytopenia, a short median survival
{20 months) comparable to the stage IV
patients in Raf et al [10) (19 months) was
absarved, Alsy Philllps et al (9] wuggested.
to classify patients with the combination
anemia plus thrombocytopenia as stage [V
Besides clinical staging, response to therapy
appeared to be an important factor in deter
mimng survival Significantly different sur
vival curves were obtained between patients
who did or did not show a rembssion (fig. 1)
In this study response to therapy was more
valuable In determming S-year survival
compared to patients with 0+I+1X discase
or II+IV disease.

The duferences in 5 year survival frac
tions for paticnts with stage 0+I+11 (59%0)

Buarghoots/Priist/ra Lin

and IT+IV (27%) were not siguficast I
contrast, the S-year survival fractons of pa-
tients with a complete or paral remsom
(72%s) compared to patients who showed
improvement or failure (20%) were spoif-
cantly different.

Other authors also described the cotreis
ton between progoosis and response ©
therapy in CLL [2,6 7 11] Bineteta.[]]
found that clinical staging was related tothe
result of treatment, A larger number of
tients who showed no respomsc to the?
bead a more advanced disemse. As e bt
seen from table I we cannot conform test
findings. However the question whether 1t
sponse to therapy 1s more mportant
clintcal stage n determining survivdl, &
suggested in this study needs to be &
swered in a Jarger chinical investigaton.
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sults were competible with a haeenolytic
p'mﬂ.

1obt .

by stucch gl
ulcctmplmed:lupHS!Odidnﬂtwmlm

except an extra mi-
007 bacr-stuined band in the positkm of the
free g-chain behind Hb A,. Both hopropan-
ol and heat stahility tests wers indicative of
the presence of 20-25Y/ of an vostable hee-

iobinopathlo
Fiag. Trwe parexthood was establiched by specific
blood group typing

Hb X =887, Hb A,=3.60,
a-chain = 1.0%, and Hb F == 6.7%/s. The
functiooal studics showed u right iift of the
oxypen dimocation curve of the whole
blood with a P,, of 32mm Hg (comtral
26 mm Hg). The 2,3-DPG level was clevat
ed to 7.0 mmol1 RBC (normal range 23—
6.7 mmol/l RBC).

except T3 (amino acad residoes 18-30 tn-
chustye). Amino ackd enatysh of the abaor
mal T 3 gave the data. Arg 0.84
(1), Asp 2.07 (2), Glu 214 (2), Pro 1.21
(0), Gty 298 (3), Als 1.08 (1), Val 2.68 (3)
and Loa 0.10 (1), (the mumben in par
entheses reter to the expectsd mumbers of

Tobie 1, Haemmtclogica! data of the pafient and ofser frmlly menbers

A Hb RBC  MCV MCH MCHC Retio
yes g% 1M 0 pg % %
Pafext 3 105 408 B .38 )7 Mo
Fuher 30 143 4B % 133 M4 o1
Mot 28 126 AM 17 237 M2
Bote 6 117 A2 % M3 121 o5

%
T+

bE)
b )

LA S R 12
s



Short Commumications

Acta haemat, 63 222-225 (1980

A NewCase of the Unstable Haemoglobin Genava (g 8, 3019 Les+r)
in Canada As a Result of Sporadic Mutation and Cansing
Heinz Body Haemolytic Anaemia

S C Wong M A M Ali M Patand R D Barr
Departnients of Pathology and Paediatrics, McMaster University Health Sciences Centre,

Hamllton, Ont,

Key Words, Haemolyte anacmia Hb Genova  Sporadic mutation

Unstable hacmoglobins

Abstract. The first case of the unstable Hb Genova as 2 result of sporadic mutation
15 described 1t i3 found in & 3-year-cld Canadisn boy of East Indian extracton with

chronlc Hemz body haemolytic anaemia.

Hacemoglobin Genova (428 Leu — Pro)
is one of the more common unstable haemo-
globins. It has been reported in four families
of European descent, including one in Can~
ada, and also in one Kenyan family in East
Africa {9 10 12-14 16] This report de
scribes 2 new case of Hb Genova in & Can-
edian boy of East Indian extraction as the
resuit of a sporadic mutation and causing
Henz body hacmolytic anacmia.

Case History

Our patient was & 3-yearold boy who was ro-
ferred to the McMaster University Health Sck-

with a mild hacrie sysiollc manmar Tho
smooth liver cdpe was 6cm below tho right
castal maraln and the splecn 3 cm below the It

costal margin. There was Do incresse in jogeisr
venous pressurs nor perfpheral oedema, Lz
flelds wers clear Helght was stable on the 10th
percentile and weight on the 75th percrutlle for
his ago over a 3-year period of obsrvation The
patient was on Jong-termed folic ackd.

Materials und Blethods

tians tavolved ytarch gel electrophoresls (6], quan-
titlon of Hb F by aliali denatunation [3),




n3

wls were compatible with & haemolytic
process.

H, 4 ning by starch gel
alemvplmed:npﬂlodldnonnulm

mmwmmmw

Ho X =887, Hb A, =364, fres
achain = 1.0¢, and Hb F = 6.7%. The
functional stodies showed a dght shift of the
oxygen disochation cmrve of the whaole
1004 Wb a Pp Of 32mm Hg (comtrol
26 mm Hg). The 2,3-DPG level was elevat
ed to 7.0 mmol/l RBC (oormal range 2.3

clusive). Amino acld snalysh of the aboor
mal T 3 gave the following data. Arg 0.84
(1), Asp 207 (2), Glu 214 (2), Pro 121
(0), Gly 2.98 (3), Ala 1.08 (1), Val 2.68 (3)
md Lew 010 (1), (the mumbers i par
entheses refer to the expected numben of
residoes bn & normal T 3). The presence of
a extra propyl residue and the absence of &

Talse L. Haarnatological dats of the petient and other fam¥ty members
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Table IL Blood group sodies

Blood group t) ping _

Patent Sdefcde, M+ N+ 8+ I+ Kk, C negative,
e (a+b5-), Fy (a—b+)

Father ode/cde, M~ N+ S— I+ Ik, C* nepative,
Jk(a+b-) Fy (a—b+)

MotherCDe/cde, M+ N+ S+ I+ Kk, C pegathve,
Je(a-b+) Fy(a—b+)

Secretor pemotype from Lewls typing
Patient Lo, I
Fatber Se, fs
Mother Se, e

HLA typing
Patlent Ag, BZT BI7 CWs
Father A, Aa, B27 BI7 CWa
Mother As, BI7 BZT CWs, CWi

These data do not prove paternity They simply do
Dot exclode it

leucyl residue in the T 3 indicated & Leu
— Pro replacement at position 28, as found
1n Hb Genova,

Blood group studies mcluding RBC gen
otyping, sscretor status and HLA typing (ta-
ble II) established that the parents wers the
biological parents of the proposrtns. Hae
molytic and haemoglobinopathic screening
on both pareats and the older brother of the
propontus revealed no abnormality indicat

‘Wong/Al/Pal/Bar

Canadian  woman of Ukranian-Scot
tsh-German extraction [16] who probably
inherted the unstable haemoglobln varint
from her Ukramian father This report de-
scribed the second case of Hb Genova in
Canada found m an East Indian boy Geno-
typing and family studies indicated that the
unstable hacmoglobin n our patient was
due to a sporadic mutation. The presence of
approximately 25% of an unstable heemo-
globin m our patient resulted in clinkeal
mznifestations similar to previously report
ed cases, namely chrooic haemolytic ame
mia with persistent reticulocytoss and ele
vated Hemz bodies. Thi case of an mmstable
hacmoglobin due to a fresh motation fitos-
trates the importance of family stodies b
the lgation of Jobinopatks
and the usefulness of genotypung to establish
parenthood.
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‘Tho anthors thank thelr friends and coleagoes
of the Laboratory of Protetn Chemdstry Depart
ment af Cell and Molecular Blology Medical Cob
lege of Geortla, fn Augosta, Ga, for their belp b
the Jentification of the variant.

ing that the presence of the ble Hb
Genova in the propositns was the resolt of a
fresh muotation and respomsible for the clini-
cal hasmolysis.
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Effect of Polyamnes on Autohemolysis Studies on Normal and
Thalassemic Children

A Vanella V Rizza S LiVold R. Pinturo S Musumee] and F Mollica
mmwmwumwot&mm

de dbcrt £-Thal .

Key Words. Hemolysls  Polyamines Sup

Abstract, The cffect of glucose and polyamines (putrescine, spermidine and spermine)
on the rate of antohemolysls in normal and thalatsemic red blood cefl (RBC) populations
bas been pvestigated. In addition, the specific activity of superoxide dismutase (SOD) was

measured on blood samples obtalned from the same patients. Our results show that ghucose,

of thalassemic RBC, and that

reduce the sutoh

Tuak
Y

and to a less extent poly

# f to norma!

specific activity of SOD is increated tn RBC from thall P P

subjects.

Auto-oxidation of blomembranes b con
sidered to be the primary factor nvolved in
cellolar senescence and breakdown [1 2]
An incressed prodoction of highly activated
forms of oxygen released during the oxids-
tion of hemoglobin to methemoglobin in
thalassemic red blood cells (RBC) [3-8) has
stimplated much interest in superoxide dis-
mutase (SOD) and cellular anticxidants for
the control of such deleterfous radical reac
tions.

In the past years, the role of polyamines
23 cellnlar antioxdants and membrane sta-
bilizers has been suggested [9] Recently it
hss been shown that polyamines can scav-
enge superoxide anlon generated in vitro
by the hypoxanthine-xanthine oxidste syi-
tem {10] In the present paper we report the

effect of polyamines (putrescine, spermidine
and spermine) on antohemolysis of erythro-
cytes obtained from homozygotic f-thalts-
semic patients.

Materfaly and Methods

Astokemolysis
were obtained from 2§ bhomary-

gotic p-thalasemic patlents aped 3-10 years
‘Thess patients had recefved po blood tramafusion
for iy 2§ days. Ho fevels fo
theso patients ranged from 6 to £5 g%

Red calls of pormal sabfects of simiar ags
were uied as cootrol. Autobemolysh was deter
mined wccording to the method of Sehwyn and De-
e [11) wterile sod deflbrinated blood sumples
(2 ml) were transferred info glen (ubes and pleced
for 48L at X7 °C.




in Th RBC

Polyamines (1.5 mM) ar glocoss (60 mAf) wers
srythrocytes

0°C, followed by addmg 0.3 ml of water The we-
femon wna coeatsifoped for 10min o 3000g
50d the pale yrilow sepermatast was woed for etl-
wating the specific activity of SOD, which s re-

mal subjects, As can be scem,
the addition of polysmines reduces the sw-
b fn s sb hro

=J 24
P F . perms and
spermine have mo effect on

of normal RBC. At elevated levels of po-

[ el corsrcts (ma2)
[ [ S

Fola

LAEEC B ]

N, oeu e

Fig. 1. Effect of polyamines xnd ghecose oa
obtadned

lyamines, no significant change In the rute
b was found in thak

b observed when gincosc, rather than po-
Iyumines, i added tp thalsssemic RBC. In 2

e decreasced 10 189 of the basal vakue
with glecose, to 30% with spermine, and to
12%y with ghacose + spermine, In the 2nd
P‘ﬂm‘mm“lnumu,&,
and 39%s. The effects of the two substances
being at Jeast parally acditive, this would
soarest that the underlying mechzabems are
disstroflar

In view of reports in the Iiteraturs [15]
soppesting that SOD b not clevated fa thal-
ancmic RBC, we have compared the Ievels
of SOD I normal and thalassemic Individn.

to nomal subjerss [360 + 10

compared
wd 170 £ 8U/mg  proteln, respectively



Actahrenm, £2. 6700 (198

Eﬁ'ecthobmnhesoanoh’sisStnﬂiesouNurmﬂznﬂ

Thalessenc Children

A Vauele, V Rizn, S.1ET o', R, Pinro S, Munonees mmd F Molhco
mgmmwdmwdmc@

Erv Woriie. Hemt'ves Polvammss Superomdes fsmmyse  2-Thelemsesis

Abstart, The £t of gincoss 2 pofvemumes

spemmdine zod spermme)

(potreacm=,
an the w= of Futshemotees 1 nopmel 2nd thelrsems sed Hood 2l RBC) pomibefins
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mersred o Blvod senibs obizmsd from the same patents. Our tesults show that pflme,
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speafio actert of SOD 75 ocreased m RBC fromm theleseerme petients compered 10 nocmd
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Fig. 1. Effact of polysmiscs smd giocoss on

lywmines, no significant change fn the rate
ofh was found in RBC.
Furthermore, & lower nate of autobemolysis
is observed when glocose, rather than po-
Iyamines, {5 added to thalsssentic RBC. In 2

Figure 1 shows the cffect of polyamines
ot glocose on autohemotyshs of erythrocytes
obtained from thalassemic patents and nor
rmal subjects, respectively As cam be scen,
the addiion of polyamines reduces the

b in erythrocy
population.  Putrescloe  spermidine  and
tpermine have no effect on autobemolysts
of normal RBC. At elevated levels of po-

d to 18 of the besal value
with ghucose, to 304 with spenmine, end to
129/ with glucose + spermine. In the 20d
patlent the respective values were 41 62,
#nd 39%s. The effects of the two sabstances
being t least partially sdditive, this would
mggest that tho underlying mechanisms are
dissimiler

In view of reports I the literaturs [15]
suggesting that SOD b not elevated in thal-
asscmic RBC, wo have compared the levels
o{SODlnnormAllndlh:Lme:ﬁclmﬁvmn.
a1, The specific sctivity of SOD was signifi-
cantly jocreased In thalsssemic RBC g5
compared to normal subjects [360 & 10
=d 170 % 8Ufmg procein, respectively



Acta haemat. 63 226-229 (1580)

Effect of Polyamines on Autohemolysis Studies on Nermal and

Thalassemic Children

A Vanella V Rizza S LiVoltl R Pinturo § Musumed end F Molllca
Mmaotnmmmwdmmumuﬁqdcmnh.cmm

£ That

Key Words, Hemolysis Poly

Superoride di

Absfract. The effect of glucose and polyamines (putrescine, spermidine and spermine)
on the rate of autchemolyxs in normal and thalassemic red blood cell (RBC) population
hat been investigated. In additron, the speafic activity of superoxide disnmtase (SOD) ws
measured on blood samples obtnined from the same patients, Our results xbow that gfocose,
and to & less extent polyammes, reduce the autohemolysis of thalessemic RBC, and thet

specafic activity of SOD is increased in RBC from tha! ic patl d to norml
subjects.

Auto-oxidation of blomembrunes Is con  effect of polyumines (putrescne, spermidine
sidered to be the primary factor involved in  #nd sperming) on autohemolysis of exythro-
cellular senescence and breakdown [1 2)  cytes obtained from bomozygotic f-thalss-
An increased production of highly sctivated  semc patients.
forms of oxygen released during the oxids
tion of hem to methemoglobin m

cEovin & Materials and Methrods

thalassemic red blood cells (RBC) [3-8] bas
stimplated much interest in superoxide dis-

Antok, by,

mutase (SOD) and cellnlar antloxidants for
the control of such deletenons radical resc

tlons. .

Erythrocytes were obtatred from 25 homoty

c patients aged 3-10 yean.
had rectived no blood transtesion
Jy 2% H

Lot
These pathents
lobin Jevels k2

In the past years, the role of poly
s cellular antioddants and membrane st
trilizers bas been suggested [9) Recently R
h.,bemzhowntbnwlyﬂmiﬂ:dm‘:"
eoge superoxdds anion genenated In Vitro
bygfh: hypoxanibine-xanthine axidaso £ys-
tem [10) In tho present paper wo seport the

for &
these patients ranged from 6 to 8.5 g%

Red cefls of pormal subfects of similar age
wers tied as control, Al way deter
mined xerording to the method of Sehwya and De-
de [11] sterfle and deffbrimated blood samples
{2 m]) were tramsferred [nto glass tobey and placed
for 43 b at 37 °C.
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sod polysmines might be more effective in
protecting

terons effect of free redicals,
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(mean * SD values) p<0001 by Stu
dent s t test]

Discussion

The thalassemic RBC offer an Interest
ing model system for studying degenerative
processes of cellular membranes dee to ao-
to-oxidation reactions. In S-thalassermc
RBC, increased precipitation of a-chains as-
sociated with increased oxidation of heme
fron has been aited as the principal mechan
Ism for generating activated species of mo-
Iecular oxygen [3-8] Concelvably these ac
tivated forms of axygen can be formed dur
Ing transport of oxygen through the mem-
brane as well as withn the cell In this con
text, the role of small molecules endowed
with antioxidant activity would be more
effectve In protecting membrane lipids
from undergoing frec radical chain reac
tions In contrast, SOD belng effective m
the dismutation of superoxide anion in the
cell, may be not accessible to the lipid ma
trix of the membrane due to it size and
charged groups. Consequently the effective
radical scavenging action of SOD within the
membrane would be markedly diminished.

The ovidence reported in this commmni
cation demonstrates that both glucose and
polyamines can reduce thalassermic RBC
hemolyss in vitro probably acting by dif
ferent mechanisms.

The protective effect of glucose s more
pronounced than the effect of polyammet.
According to Maizels [16] 1t probably ex
erts 1ts effect by providing energy for the
synthesls of organic phosphate compounds,
particularly adenoaine triphosphate 0‘"“2

Vanella/Rlzza/L1 Voltt/Pinturo/Musmmec/Molicy

glutathione by a greater availabilty of sub-
strate in the pathway shunt [17]

While at the present time the mechankm
by which polyamines retard hemolysis s nat
clear it is tempting to speculate on thelr
effective role as free radical scavengers aad
membrane stabilzers. Our observations that
polyamines, particolarly spermine, can b
hibit cytochrome ¢ reduction by the super
oxide enlon supgest that theso nitropenoss
bases can interact with the radical anfon of
oxygen [10] The membrane stabilzation by
polynm.inescou]dbenﬁmcﬂano{thd.rdzc
and polycationic properties which could fr-
vor hydrophoblc interactions within the
membrane and thus retard hemolysis. These
observations are in agreement with thost
obtained by Tabor and Tabor [18] who
showed that oxidation of unsaturated faty
acids is mhibited by spermine.

Measurements of the speafic activity o
SOD In thalassemic RBC show a hight
pcrccntmh.{blﬁnnufcytochmmecpermﬂﬂ-
gmmorpmtcmuwmpamdwithuomﬂ
indviduals. The increase of SOD specific
activity found tn RBC of thalassemic p-
tients, may be associated with incressed
production of superoxide anfon. An indu
tion of SOD was demonstrated in expett
ments on oxygen toxiaty [19-21]

Our results concerning the increased spe
elfic actinity of SOD in thalassemic RBC do
not agree with reports from other laborato-
ries [15] which have observed no differ
cncesinl.bt}c'v’clolSOD!nnormllmd
thalasseruic RBC. Conceivably the different
assay methods cmployedlnwchcompaﬂ-
son might explain the discrepancy The in-
teresting observation that emerges from this
work Is that high SOD activities found in
thalassemic RBC apparently do not protect
mmmhuuscdmmo{lmohemolysk.



and n Th xBC

and polyamines might be maore cffective in
protecting blomembrancs sgainst the dele
terious effect of free radicals.
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Abstract, Sera of 41 splenectomized subjects were tested for presence of auioantibodies
by the {ndirect immunofluorescent method. 11 of them (26%s) revesled the presence of oo
or more types of autoantibodies. Antheart antibodies were the most common type (9
subjects) The incidence of antibodies was higher in the subjects splenectomized for trawm
than in those who nnderwent elective splenectomy (39 and 25V, respectively) There wis
no significant difference between the subjects with positive and negative resuls Witk
respect to mean age at examination, but the positive resnlts tend to occur more frequently
In those who underwent splenectomy at younger age. None of the subjects with smy type

of entibodies tuffered from autolmmume disease.
Although It Is still impossible to evaluate the clinical importance of these findings, they
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the spleen is a major poo}

on the patents imamnologkal state priot 10

Introdoction
the appearance of splenic atrophy wo &¢
The first suggestion of a possible connee  cided to investigate the presence of sutoar
tlon between the spleen and autol i ibadies in patients who undervent splestec
tomy for vancus reasans tn our nstitotion.

was made by Wardrop et ol [1975] who

described 2 high incidence of sutolmmume

sntibodies m 14 elderly patients with splenic

atrophty These anthors could not exclude, Latertsl :

however the possibility that the splenic N 1d Me

strophy was the result rather than the canse 1 males and 14 females) who w2

of an autolmmune disense, dcr:m il “h e {clnal Gov
Since the major Umitation of thds type ot crnmental Medicsl Crter Tel Avt-latfs, dmind

study #s the Tack of laboratory information the jast 20 yeany were (ncloded bn this stady I




Reslis

Ot 41 patients examined for the presencs
of dies, 11 (26% ) d the
presence of one ar more types of sotoantl-
bodies. Noao of the subjects in either con
trol groap (beatthy and those who under
went abdomimal wurgery) had positive re
sults, The incidence of autoantibodies wn
higher in the sbjects splenectomired for
trauma than i those who mnderwent elec

f

tive (39 and 25%,, respective
1)

Table I summuarires the perscmal snd
laboratory findings of the 11 splencctom-
tred patients In whom autcantbodies of
various types were found. As can be teem,
beart antibodles were the most common
type of antibodies found (9 patients). 1 pa-
tient had antismooth moscle and ope amt

Tabde L Persona end leborusory findiog of the 11 subyects with antibodies

m"‘h Amet Amet Resson Antibodes (ier)

§
¥
3

atlon ectomy ie-  APA AMA ASMA AHA ANA RF Coomis Coombs
A years  ectooey —_ direct  incirect
G 1M

; B 19 mom N N N N 110 N N N N
p 4 1 tracrm N N N N 110 N N N N
H b 13 tamma N N N N 1 N N N N
s e n trexa N N N N 1™ N N N N
i u 19 o N N N N 12 N N N N
: n 6 toom N N 140 N N N N N N
v % U mww e N N N 10 N N N N
M a n teoma 120 N N N 16 X N N N
n € wmma 122 N N N N N N N N
n 3 8 TP N N N N 110 X N N N
\ll 15 I N N N N 110 N N N N
TP Lopertyc parpert N egativ APA = antipurictal orfl sxsbodies AMA =

Il
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Key Words. Splenectomy  Autolmmune  Antlbodies Suppressor T c<ll

Absiract. Sera of 41 splenectomized subjects were tested for presence of sutoantibode!
by the indirect immunofiuorescent method. 11 of them (26%s) revealed the presencs of oo
or more types of sutoantibodies. Antiheart antibodies were the most common type (¥
subjects) The incidence of antibodies was higher m the subjects splenectomized for traums
than i those who underwent elective tplencctomy (39 and 25%s, respectively), Thers wat
no significant difference between the subjects with positive and negative results with
respect to mean sge at examination, but the positive results tend to occur more freqoestly
in those who underwent splencctomy at younger age. None of the subjects with any type
of antibodies suffered from autolmmune dsease.

Although it 15 2}l impossible to evaluate the clinkcal Importance of thess findings, they
sugpest that splenectomy may disturb the regolatory pr in the 1 system. We
postulate that this i due to the reduction of the number of suppressor T cells for which

the spleen i3 a major pool

Introduction on the putients immumological state prot %0
the sppesrance of splenic atrophy wo &
The first suggestion of a postible connec  ©5ded to investigate the presence of awioas
tlon between the spleen and sutoimmunity tbodies in patients who underwent splease
wes made by Wardrop et al. [1975) who tomy for various reasons in our fnstitution.
described a high Incidence of antolmmume
eptibodies in 14 elderly patients with splemc
atrophy These authors could not exclud . 1 and Meflod:
however the possibility that the splenfc
atrophy was the resalt rather than the cams A1 patients (27 males and 14 1 oW
of an eutoimmune disease. dermemy splen friited s s O
Since the major [lmitation of this type of  cnments! Medical Center Tel Aviv-Jatfa, duriet
study is the [ack of Isbomtory information the tast 20 yoars were incloded In this stady 3
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Results

Of 41 patienty examined for the presence
of dles, 11 (26" ) manif the

The preseace of antowntibodies was tested by
tmermaoftoorescent method.

Takle . Persooal and iaboratory fcngy of the 11 subjects with antibodies
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Abstract, Sera of 41 splenectomized subjects were tested for presence of autoantibodies
by the wndrrect Immunafluorescent method. 11 of them (26%s) revealed the presence of o2t
or more types of sutoantibodies. Antiheart antibodies were the most common type (9
subjects) The Incidence of antibodics was higher In the subjects splenectomszed for tramma
than in those who underwent clective splenectomy (39 and 25, respectively), There wts
no significant difference between the subjects with positive and ncgative results with
respect to mean ags at examination, but the positive results tend to occur more frequestly
in those who underwent splenectomy at younger age. None of the subjects with any type
of antibodies suffered from autoimmune disease.

Although it is still fmpossible to evaluate the clinfcal importance of these findings, they
suggest that splenectomy may disturb the regulatory processes in the fmmumne system. We
pastulate that this is due to the reduction of the mumber of suppressor T cells for which

the spleen is a major pool.

on the patients 1mmunological state pnor 0
the appearance of splenic atrophy we de-

cided to investigate the presencs of sutox-
tibodies in patients who underwent splenec
tomy for varjous reasons In our institution.

Introdoction

The first suggestion of a possible connec
ton between the spleen and autolmmumity
was made by Wardrop et al [1975] who
described a high incidence of autolmurune
antibodses In 14 elderly patients with splenic
atrophy These nuthors could pot exclude,
bowever the posubility that the splenic
atrophy was the result rather than the caose

Material and Methods

41 patients (27 mates end 14 fermales) who wo-
derwent  splenectomy | the  Mmkcipal-Gor-

of an sutotmmune disease
Since the major limitation of this type of
study Is the lack of laboratory information

ernmental Medical Center Tel Aviv Jaffa, during
the taxt 20 years were incloded In thh gody 33
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panctal cells antibodies alone In 2 patients,
two types of antibodies (AHA and APA)
wers found present amultaneously

There was no significant difference be
tween the patients with posttive and negative
results with respect to mean age at date of
examination (23 7 va. 25 6 years) and mean
age 8t date of splencctomy (16,3 vs. 19.9
years) However checking the resalts ac
cording to the age distribution at tume of
splencctomy the positive results tend to oc
cur more frequently in those subjects who
underwent splenectomy at younger age,

Discussion

In thrs study we presented a group of
subjects without known Immunological dis-
eases, without tendency to streptococeal
mfections, without malebsorption syndrome
and whoe hustory includes only the fmpor
tant event of splenectomy In over 25% of
thess patlents, we detected a mgnficant titer
of at least one sutoantibody As the mcid-
ence of the antibodies was higher in the
traumatic splenectomy than in the elective
splenectomy group we can concluds that
our findmgs are not due to any basic disor
der but to a posaible direct contequence of

of the phe
nomena is primarily affected by the age at
which splenectomy was performed and
bears po relation to the age of the patient
when investigated nor to the time elapsed
since splencctomy

Although the mgnificance of antfheart
autoantibodies in roany clinfcal sitoations is
rﬁﬂd:bawd.ithmﬂwoeptedtimadu:
prevalenco in genenal population is a
134 and, cven after myocardial infarction
does not exceed 3% (Golan 1877] Thus,

Spirer/Hanter/Harar/Todmy

25 prevalence tn our splenectommed pe-
tients is slgnificant and noteworthy

The appeannce of antommmune ot
bodies in the postsplenectomy state may be
an evidence of impaired regulatory fmction
in the immune system. The regulsiory effect
of T lymphocytes on antibody production b
now a widely accepted fact. The controliog
action of T lymphocytes is via the two m-
portant subpopulations the helper and the
suppressor cells [Karz, 1977)

Recently based on anmal models [4F-
son et al, 1971 Steinberg et al. 1975) &
was suggested that los of suppressor T cels
or dimnished suppressor T cell activity c
fead to autoimmune disease. The possibifity
that the same cvents can lead to sutnim-
mune disease found in man was afso raised
[Waldman and Broder 1977)

SupprmorTcemcanbefonndindx
spleen [Sampson 1975] and thyoros but pot
in Iymph nodes or peripheral blood [Semp-
son et al 1976, 1977) The role of ths
spleen a3 a major source of suppressor T
lymphocytes  was  recently extablished
[Sampson 1975 Asherson and Zembala,
1976) but the consequence of spiepectomy
on tho aspect of antolmmune phenomesd
production has not yet been investigated.

Since, in our study we dealt with healthy
subjects who underwent splenectomy mataly
for traumatic rupture of the spleen it msy
be speculsted that the occurrence of antoas-
tibodies 13 drect comeg of splenccie-
my most probably by diminishing the oom-
ber of suppressor T lymphocytes, cefls for
which the spleen i an important source #d

pool.
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pa]

parietal cells antibodies alone In 2 patlents
two types of antibodies (A1IA and APA)
were found present simultancously

There was no significant difference be
tween the patients with positive and negative
results with respect 10 mean age at date of
examination (237 vs, 256 ycars) and mean
age at date of splencctomy (163 ve. 199
years) However cheching the results ac
cording (o the age distributfon at time of
splenectomy the poslitve results tend to oc
cur more frequently In those subjects who
underwent splenectomy at younger age

Discussion

In this study we presented a group of
subjects without known Immunologleal dis
cases, without tendency to streptococeal
infections, without malabsorptlon syndrome
and whose history includes only the impor
tant cvent of splenectomy In over 25% of
these patlents we detected n significant titer
of at [east one autoantibody As the incld
ence of the antibodics was higher in the
traumotlc splenectomy than In the electlve
splenectomy group we can conclude that
our findings sre pot due to sny basie dsor
der but to a possible direct consequence of

splenectomy ) ve
P

Splrer/Havser/Hazax/lodes

25%, prevalence In our splenectonized pg
tlents B8 significant and notesrorthy

The nppearance of autolmmune aot
bodles In the postsplencctomy state may be
an evidence of impatred regulatory function
In tie Immuno system. The regulatory effext
of T lymphocytes on entibody prodoction i
now a widely accepted fact, The controlbeg
action of T lymphocytes fs via the two In
portant subpopulations the helper and the
suppressor celis [Karz, 1977]

Recently bascd on anlmal models (4B
ton et al 1971 Stelnberg et al 1975) %
was suggested that loss of suppressor T ech
or diminishied suppressor T cell acthvity e
lead to autoimmune disease The possibily
that the same events can lead to sutols-
mune diseaso found in man was olso ralsed
[} aldman and Broder 1977]

Suppressor T cells can be found In be
spleen [Sampson 1975] and thymus but st
In lymph nodes or peripheral blood [Samp-
son et al 1976, 1977) The roke of the
spleen as a major source of suppressor T
Iympliocytes  was  recently  catablished
[Sampson 1975 Asherson and Zembals
1976] but the consequence of spleoectamy
on the aspect of autoimmune phenomend
production hiae ngt yet been Mvesigaird.

Since In our study we dealt with healthy
subjects who underwent splencctomy maialy
for tr Ic rupture of tha spleen It may

The Incidence of the
nomena ls primarily affected by tho age at
which splenectomy was performed and
bears no refation (o the age of tho pathent
when Investigated nor to the time elopsed
nce splencctomy

Although the significance of antiheart
autoantibodies in many clinkal sftuations is
sttt debated It Is well accepted u}:‘m ;’)Ld“r

lence Jn general population s about
g:/‘:‘mund even after myocardial Infarction
does not execed 3% [Colan 1977] Thus,

be speculated that the occurrence of avtoss
fs direct ) of splenccto-
my most probably by diminishing the nuat
ber of suppressor T lymphocytes, cells fef
which the splecn is an Important source
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Uterus Myomatosus
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To the Editar

Profestor Bernuteln adds hemoglobln C Gi4d
and A3-globin fo the list of Afrfcan genes detected

o porary Skdiltan populati He ako
points out the less specific role for ¢De (Rhy) with
which there fs no dbagreement.

The objective of our study [1] was to focoy at
tention on the very high pottion of Slclllan emb
graoty represented by case reporis of white per
soms with sickle cell hemoglobln and, through a
limited fidd survey to demonstrate that kemoglo-
bin 5 was only one of several African genes resdi-
ly identiflable in contemporary Sicilian populs-
tlons by simple blood-typing techniques, We are
reluctant to spectlate from our Jimited data, as

thation of African admisture bt e

contemporary Sicflisn genetic comtitytion
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Book Review

F Heckner

) der fschen Fikmatolog
4 Aufl. Urban & Schwarzenberg, Minchen 1978
X1+ 121 pp 105 fig. In 204 cin- und
mehrfarblgen Tellbildern DM 36—

ISBN 3-541-01004-5

Nebst den vielen himatologhchen Blchern
nimmt auch die Anrahl der morpbologischen Wer
ke In Jctrter Zelt wieder ro. BMan moss sich deshalb
fragen, wo der Platz dicsss Prakiikums der mi
kroskopischen Himatologles von Frit> Heckner ist.
Dig Erkennung der Blotkrankheiten findet, wie der

ches findet slch eine kurre Ubersicht der wicktig-
sten Firbetechnlken, Obwohl der Actor arili,
dass er sich den nenesten Gegebenhedten angepist

metnes Erachtens anch Oberflimg it dio Asich
tang zmr bung von h arh puat

Autor Im Vorwort selber schrelbt, [n der ich

Sprechstunde, am K bett und im Labocat

rium statt. Die fortgeschrittene Mechanislcrung der
Medizin hat jedoch bisher die richtige Devtnng und
exakts Untencheldung von Blmt und Knochen-
markezellen durch das Auge des Untersochens
nicht verdringt. Das varllegende Werk ist eine
Sammimg voa Bildemn verschiedenster npormaler
tmd patbologischer Zellen von Blutbild md hno-
chenmark. Es Ist deshalb als «anophologhsche

u!cn.DcrAmurmmchihh:nfnwdm

lisch dargestelHter Zellen emen Dberblkck Toer &

Rooch befumde der efretm rx

mmnbm.mad:hkdo:hMSmN‘

gﬂnnhhu.lumndm:hkmmﬂuudﬂFﬂb‘
und

LmDhcdndﬂmﬂd]mdﬂtth

dentlich und gut fn der Farbe.
Trotz der geringen Elnschrinlongen bt Sae
; der Logixche

s st fir das Rowtinelabor vor al-
lem kleinerer SpitEler und grisserer Praxem, wo
selteno hrankhcitsbilder nicht Jeden Tag diagno-
ttiziert werden, Die Eintellung des Buches ist

hilich, der L cher wird de gesncht
Zeflen resch finden. Die Erkilrung der Bilder st
einfach, klar und etichhaltlg, Am Schiuwe des Bu-

Announcement

American Red Crom Twelfth Anncal

T s entided The Lympbocyte
will be held May 67 1980, In Washingten, DG
T oae American ‘Health Organization, 525 X2rd

Strect, N'W

All attendees must be For forthes
Information plesss contact Ma, Betty Galsh Sym-
poslem Coortinator Amcrican Red Croxs Blood
Services Laboratories, 9312 Old Georgetown Rosd,
Bethesda, MD 20014 telepbone: (301) 530-6040.
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Recommendation for Usage of Units and Abbreviations

The Editoris! Bosrd of Acte Heemarologhos supports
the of the Tntemational

™, cm, ml, min) e veed withoat deftion. The at-
Listed betow abo requiro no prettotnary

for Stundardizstion fn Hemstology for using the S1
Systime Intermtional d Unltés) in hacms-
tologleal li Tho stendard sbhrevlations ased for
caruremonts of woight kngth volume and time (Le.,

dafinttion. Plaas note that punctuation b not needed.
When uting other abbreristions, spell oot the mame o
fall at the flest mention, and follew with the abberris-

tion in parembescs.

Eatity Abbrert R ded ST Not recommended
equmalent

Red blood cell count RBC 10 n 10%/mm

White blood cell count WBC pLi 10 /mm

Fhatetet count ~X100 ~ X 10 fmm

Reticulocyte count % (o — X 10 71} % (0 jmm")

Hacmoglobin H yan 100 m!

Packed cell volume PcY ratio® *

Mean cell volume | Hoad n

Mean cell haemoglobin MCH - 4

Mean cell haemoglobm concentration MCHC g4 %

Meaa cell dmxcter MCD

Sedimmentstion mte ESR mm m 1 he

Plasma haemoglobin Plasma Hb mgh /100 ml

Serum vinmm B ﬁ

Serum folste

Serum ron wanalfl x4/100 m!

Total won bmding capactty TIBC wnolil x3/100 ml

Unsturated won bding capactty wmBC wmol) »3/100 m!

Tranderts 0 /100 il

Serum taptoglobin ¢l /100 ol

Plasma fibrinogen &1 mg/100 m)

'Tbtcona-ﬂmlbn{oﬂ-rbonlyuupmmdu./dlmd

bNo nat peceysary 1/1 b tmpled.
« lndxate method only if othet than Wettergren.

Acts hemate

oot /1 or /100 ml



Clinical Review

Acta becmat, 63 207 240 (1580)

Treatment of Multiple Myeloma

Raymond Alexemian

Untveruty of Texas MDD Asderson Hospital, Hoostoo, Tex.

Multiple myeloma is & clonal mallgnancy
o(pmdblhnmcnoﬂmpru.mnn-
widespread tumor with booe &

andfor Bence Jooes protein excretion. For
IgA myesloma valocs Iess than 2,000 mgdl

ancmis, recurrent fnfection, b Icemd

und.’orr:nxlhilmﬂncn!hemmmhdo—
rved from a single clooe, a specific fmmg
noglobltn b4 prodoced which can be detect
od tn sbout 96* of paticnts by stmple elec
trophoretic technlques. Less than 10% of
patients present with a localized plasmacy
toma of in an indolent phase discovered be
canse of an elovated scrum protein of mild

anemia in an arymptomatic person.
All patients with clinkal complications
secondary to orycloma or &7 unequivocally
chemotherspy

¥ not be delayed becamo of lypercalcemis,
1y since the entic regimen
will abways inctode corticosterokls. For pa-
tients with hooe pain, at keast coe course of
chemotberapy is usetul to redoce the geoer
alized disease before local radiotherapy i
considercd, nnlems the latter s reqmired for
pinal cord compremion or a loag bone
Tracrore.

The effy ol chemath h

should be p d by dl
rect | giobuli It is casy
to underestimate the troe degree of tumor
duction of the changt e mate for

&ﬂmlﬂmmmdp&m
votume with therapy and the effect of nor
mal ‘beckground’ yglobulin levels are not
taken into sccount. Generally when such
variables are cvalosted, a redoction in gn
1¢G spike from 4 to 2 g/dl (S0% reduction)
conforms more closcly to a 75/ reduction
fn tomor mass. Close attention should ako
bo paid to the rate of reduction tn the levels

In 1969 the Soutimest Oncology Gromp
(‘m)mﬂfdlhnlnhtrrmhcn!m

best it
the scrum

with serial of
mytloma protein concentration

dnt gven st
G-w'tck I.nmh redoced myeloms tumor

sy by more than 75 o approxdontcly



e Aleushn

‘:ﬂ; ;’;rp:l‘llmpa‘zc:“l"iﬂg in a median sur  Consequently the author considers fntet
of about 2 years. The mittent courses of a vincristne (1 mg 1v) -
addition of prednisone clearly improved the admmyem (25mg/m? IV) - cyclophos-
response rate by 20%s and extended survival phamude (100 mg/m/day for 4 daps) -
by about 5 months. These observations predalsone (60 mg/mday for 4 days) com-
were so0n confirmed by other centers and  bination as the best reglmen now available
Intermuttent  melphalan-prednisone therapy  for previously untreated patieats. Repested
became o standard treatment for patients courses should be continued at 3-week k-
with multiple myeloma. tervaly 1n escalating doses to produce trao-
Over the last 10 years, a number of oth-  slent granulocytopenta between each coune.
er drug combinations and regir have  In both Southwest Oncology Group amsd
been evaluated (table 1) Investigators have Canadian drug trials, combinations of dif
looked at different alkylatmg agents, routes ferent alkylatng agents gave po beter re-
of admumistration the efficacy of vincrisne  sults than those obtamed with a single alky
and adriamycin in the regimen and sched- lating agent [3 4] In contrast, lenkemiz
ules of drug dose and treatment interval. At group B reported that combinations of alky
least three regimens combuning an alkylat  lating agents prolonged survival in poor-risk
Ing agent with vincnstlne, adriamycm and  patents but may have been hammful @
prednisone, administered at 3-wetk Inter  those with fewer comphications [6]
vals, have Improved the response rate to ap- Recent mmprovements fn survival fof
proximately 65% and the median survival mycloma patents cannot be attributed fully
time to 30 months [3] (table I) Regimens to mproved chemotherapy programs. Exf
containing vincristine and adnamycn ap-  ler diagnosis, a lower frequency of sever®
peared to produce response rates 10-20%  renal frilure, sopenor control of infectioss
higher than combinatons without these eand the ability to gain second remisnons
drugs. This may correlate with an increased with drugs such #3 adnamycin may well -
growth fraction of plasma cells dunng the fluence sumival statistics. Different defin
carly months of treatment. Kinetic studies tions of risk status, responses to treatment,
have muggested & higher {raction of proliter  drug reglmens, ete. may alsa lead to appf
ating cells m some patents during the first 6  ent differcnces In reported respomse s
months of treatment and durmg relapse  Important prognosuc factors to comsder b

Table L R:rpomeudnmfvl”mmd:ﬂ‘mdnuwmbbndomhmulupkmdm _

. " bt
Treatment n C a rate Median sorv
% evaluablo months
CAP ks 3 43 31
VCAP 3] 4 & n
VMCP 90 2 p13 R
VBAP 47 30 (2] F: 4

Scelkmhddlﬂfa'drﬂlkddo:wmdcrhcrhfor;vﬂmdn;mA-Adrhmdﬂ
Jde M = halan P = predn -

B=BCNU C = cydop




v

Treatment of Mottiple Mycloma,

the interpretation of any tnclode

9

the size of the tumor maw before weatment
and the presence of renal failore, hyposlbo-
mincmis, o an IgA mycloma protein 1]
These factort clearly infloence survival,
Whh therspy the maximom degree of to
mor reduction also hes a majar bearing on
pmpnds.'l‘hugl.h:muﬁmmrvhﬂhp-—
tients with a large tnmor muss and 10 e
doction in myeloma protein with therapy ks
sbout 1 year while in patients with & low
tumor mexs xnd disappearance of the ab-
normal protein it is about 4 yearz.

Rembsdon Maiifresnce

Ul recently po information has been

Group studics have now shown that the me
e yurvival for responders given Do treat
ment after 12 months of inftial chemothera-
py way smilar to that for patiests main
tained en L predak
or BONU prednisoue (2] This probably re
snlted from the high frequency (about 70¢ )
of scoond rembslons in patients relaping
while o no treatment. Even though the dc
gree of second tumor reduction was vrally
lens and the daraon of remibdon shorter
survival was the same. Therefore, patients
In whom myeloma proteins diwppear with
should not receive msimenance
therapy lomemoch as they show a longst du-
ratlon of remission (median 18 mouths). Pa-
tients with a persistent abnormal serum pro-
tein should continue on some form of regn-
lar malntenance therspy with a viecristl
ne-alkylating  apentsterold  combluation.
Other remisslon coosolidation reglmens in-
corporsting szathoprine, BCG  low-done
cytosine  ambinoside, methotrexate, or

5 cll have shown no apparent ben-
efit. Longer follow-op of the many paticats
now recelving levamisole b required before
the velue of tibs drug cam be defined.

Relapsing Patlests

Unlem Gesth supervenes trom a cornpli-
catlon of chemotherspy or an unrelated dis-
case process, all patients relapse cventually
A steadily thing level of almormal protein
of the same character s that present odgi-
pally usually provides the best lndex of ro-
lapsc. Medlan survval from the first retarm
of the myekoma protein Is about 9 months,
Occasionally patients relapse with an lo-
creased Bence Jones protein excretion in re
latron to thelr tomor mass or am incresse in
boae keslons without a rise in serum protein.
‘This suggests that some tumors may become
more prumbtive during relapec with & e
duced nate of globulln production per cell
Therefore, both the level of urinary Bence
Joocs prottin and the sizo wnd number of Iy
tc bone lesions should be evatuated regular
ly during rembwon.

Changes in plasma cell percentage have
been less micful in evatuating dnease prog-
rewwon. However  recent stodies suggest
that cytophotometry studies of the bone
marrow may improve the detection of re
lapse by demonstrating Incressed percent-
ages o aboormal plesma cefls with a bigh
DNA md RNA content. When unexpishied.
paocysopenia sppesrs, the boos marrow
thould be carefully evalusted for the pees-
ence of a dderoblestic anemiz or scuts ken-
kemla. Thess are hate complications of ally
lating agent therapy

Lile ts known sbout the most effective
ueatment for relaping patients. Stufics by
lhtsm‘\h"wOm:olo[ycw Bavo mot
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detected any consistent response to BCNU
cyclophosphamide, hexamethylmel or

Aletaia

The thenapeutic approach to patents
Itiple myeloma has become more

several other new agents in patients resist
ant to melphalan prednisone given 1n maxi
mum tolerated doses. When adnamycn was
given alone or in combination with viners-
une, prednisone and BCNU about 25%, of
relapsmg patents achieved greater than a
50¢s reduction in tumor mass This pro-
longed survival by about 9 months. In con
trast, only 5% of patlents umresponsive to
previous chemotherapy improved. Further
studies of more aggressive chemotherapeu-
tic regimens are needed.

Human leukocyte interferon has recently
shown therapeutic activity agalost muoltiple
myeloma In results reported from Sweden,
3 of 4 patients responded, while about 25%
of patients of previously untreated or relaps-
ng patients demonstrated 50%s or greater re
ductions {n tumor mass in studies af the
M.D Anderson Hosprtal [5] As yet, hittle is
kzown of the place and value of hemibody
irradiation or total body irradietion with
marrow transplantation in the induction and

complex, more quantitative, and yet more
rational. The clinician most consider wheth-
er any chemotherapy is mdicated at all, the
speafic drug combimation to be used, the
duration that 1t should be contlnoed, ad
the mdications for adnamycin and otber
combinations. Serial electrophoretre studies
must be used to quantitate changes in mye-
loma tumor mass. Only then can the differ
ent available strategles be applied most
effectrvely for the indrvidusl patient.
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Benign Benee Jones Gammopathy

Glorpio Paladird Pietro G Salg end Pretro A Sansfind
Drvitions di Meficios 1, Inindo o Chimbca Clinics, Owedake Regiomale, Udine

Key Weordh, Benco Jones p

Light chain dhease

2 Benign o Y

AhtntLAclxuﬂmhudlU;hlchdnpmﬂdnﬂnhmdpmtdnmhhmpoﬂtd.Dmhg

& 42-mouth folow-up, no sign of

ped and Bence Jooes

prme{uurhmm:hncdmﬂynllhonmempﬂmdc.ﬂﬂxmedlppumdyld}opnbk
Bence Janes grmmopathy the finst of I-type so far reported, is added to stmilar observe-
tons to grve forther support to the contention that a benign comnterparty to Lght-chain

Toyeloms may exist.

Introduction

Bence Joues proteinnra ks commonly re-
prdcdn-crudupd.ulhﬂrd.’ﬂmlhl
diagnosls between benlgn

10-20*/ of myclomas [11] this proces i
presumably more marked and the malignant
ceil are bl to synthesize and to secrete
Bcnce:anupmtdnsou}y These Hght

| gao-
mopathy and myclomatons.  Significant
eliminaton of monoclona!l Bght chats in
the utine i comidered quits exceptional in
benign gaormopathy (13] #8 opposed to
myeloms of which it b & wel-inown fea-

Bence Joaes protein secretiom b thougitt to
be the expression of a process of cell
3 [4 5] and, therefore, by
wcif an index of malignency In tome

! bave & wonse prognosts [5)
Mn;lllmnﬂuﬁmmd-lﬂghﬂbt—
quency of amyloidosis, renal fallure, esteo-
Iytic lesions and bypercakemis. Never
thelent, 3 cases with bolated Benco Jones
protefruria, but no other evidence of mye-
b;]nw:hh:wbammﬂymdcd[s
1

In the present report we describe a simi-
lar cxse In which bolsted moemoctonal Mpht
chains were recognired in the urine and s
rum. Since no $gn of malignant transforma-
tion of of amylosdosis has been discos ered
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over a 3'; year period, we consider this pa
tent as a probable case of bemign Benco
Tones gammopathy

Case Report

On July 7 1976, a S3-year-old woman was ad-
mitted to our hospital berause of an attack of pa
roxysmal supraventricular tachycardia and asgina
pectofis. 40 yesrs before, she had had a history of
acate rheurnatic fever and at the age of 35 an xoc
tic valve disease bad been found On admbmon,
lht D\Uvmn dywhythmia and angine prompily

d after adl {on of digitalis, Non-
hnr-:lve cardiac examinations and cardiac cathet
erizmtion coafirmed the clinfcal diagnosh of sortic
valvs diseaso with prevalent aortic stenosls. Labo-
ratory § i showed fobin 12.7 g/
dl white blood cell count 7,300/mm? (differential
normal} and  erythrocyte sedimentation  rate
4 onnvh. Serum electrolytes were in the noemal
rapge: sodlum 144 mEq/l, potasslom 3.8 mEgAa,
chiorlde 96 MEq/1L, calcium 9.6 mg/dl and phos-
phate 33 mgpdl Cholesterol was 196 mg/dl and
triglytendes 179 mg/dl Liver fonction tests were
normal Total scrum proteins were 6.40 g/dl with
albumin 37g/dl, a globulin 03 g/dl, a,globulin
07g/dl, Sglobulin Q8g/dl and y-globulin 09¢/
dl  Serum immonoglobalin quantitation  showed
the following values IgG 628 my/dl, IgA 124 my/
dl, Igh 48 mp/dl No monocional spfke wus seen.

Palsdinl/Sals Santini

peated 24-hour urine specimens revealed protcine-
rhhrnnﬁdﬁvml.‘iomm:.lnlhewhcn-
diment, X domal bn-
lhsenmm{ownd.lumelmpthndnm
comitant pyelonephntic process, the pathent x>
dexwent » fluld restriction stody and an intrave
nous pyelography Both gave normal resalts. A b
boratory-requlred urine electrophoresy revealed 3
very weak fraction with the mobility of albomm
and a sharp slow p-globnlin spike that Immowo-
electropborests Identified as formed by mosocioos
2 light chales (fig. 1). In the following days, total
elimination of Bence Jopes protein was estimatrd
to range from 12 to 22924 h The same M po~
tein was discovered in the serum by imummooeie
ph fs (fig. 1) No cryogiobulins were fooud.
Complete X-Tay sieletal murvey and booo samt
wero negative. Bops marrow was pormoceliobs
cxcept for slight plasmacytoss (68 of mncleated
cefls). Large polyplold platma celh werp seen. No
chromosomal aberration was recognized. The -
tient wax given digitalis and nitrates and was do-
charged from bospltal, Close foflownp with b
menthly clinkal and laboratory evaloatioss ¥8!
carried on (fig.2) Elrminaton of freo 1Bt
chalns in the urine remained pearly of th B¢
magnltode.
mmuymbn«manmdlgcmdlmﬂb
Immnumalnmuwﬂumonodoml
chatos were cooitantly found in tbe serym. Var
toos bone marrow sapirations showed o
scantlly incressed concentrations of plagm celi.
Bommumvbbptywdrtculb&owyﬂd“
amyloidorls. No sign of remal falure

BUN was 18 mg dl and eetum t, 108 mg/
dl with a creatlmne clearance of 92mUmin Re

S

T A

appeared. Bope scans and roentpenographic v

A x

Fla 1. Serum and wrine Bv
munociectrophorests. The somed
(S) of the patient was compartd
with normal serum (€) for the
Immunoglobolla
classer, Anthera agaiavt Beoct
Jomes protetn types K and J and
apainst free 1chaim (1 1<) &
closed moooclonal 1 light chars
In the serum (S) and vriee (U) of

the pateent.

A the
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over a 3!/, year period, we consider this pa-
tient as a probable case of bemgn Bence

Jones gammopathy

Case Report

On July 7 1976, a 53-ycar-old woman was ad
mitted to our hospital because of an attack of pa
roxysmal sopraventricular tachycurdia and sngina
pectoris, 40 years before, the bad had a histery of
acute rheumatic fever and at the age of 35 an soc
tic valve disease had been found. On admisson,
the patients dysrhythmiz and angina promptly

ed after of digitala. Non
invanive cardiac examimations and cardiac cathet
crization confirmed the clinical diagnosis of aortic
valve discase with prevakent aortke stenoms. Labo-
ratory showed. h lobin 127/
dl white blood cell count 7,300/ mm? (differential
normal) and erythrocyte sedimentation rmate
4mm/h Serum electrolytes were in the normal
range: sodium 144 mEq/, potassiom 3.8mEq/,
chloride 96 mEg/, aalcium 9.6mg/dl and phos-
phate 33mg.dl Cholesterol was 196 mg/dl and
triglycerides 179 mg.dl Liver function tests were
normal Total serum protelns were 640 g/dl with
albumin 37 g/dl, a -globulin 0.3 g/dl, a globulin
07¢dl, £ globulin 0.8g/dl and rglobulm 09g/
4l Serum immunoglobulin quantitation showed
the following valnes [gG 628 me/dl, IgA 124 mg/
dl, IgM 48 mg/dl. No monoclonal spike was seen
BUN was 18 mg/dl and scrum creutinine 108 mg/
dl with a creatimine clearance of 92 ml/mn Re-

s
| A faM

A IgA

o o o O

T AKG

‘o

PaladinvSala Samted

peated 24-bour urine specimens revealed proteins-
ra. it ranped from 150 to 250 ¢ In the urine e
diment, pumerom leulocytes and occasionat bys-
line casts were found. In the exsumphon of & co-
comitant pyelonephritlc process, the patient wr
derwent a flnid restnction stody and an e

bon(ory-rcquirtduﬂncdu:tmpbtnd:mrddn
very weak fraction with the mobility of albzmia
mdl;hu'pxluv;-—dobullum{bdmlnmno
e}u:tmpbarﬂsldenﬂﬂcdufurmcdbymodmﬂ
1 light chaims (fig. 1) In the followmg days, tor
elimination of Bence Jones protein was estrmaied
lnnngnfmmllloll;’uh,‘rbemne)(m
tefn was discovered fn the serum by mmmotles
trophoresis (fig. 1). No cryoglobulin were forsd
Complete X-may skeletal survey and boee sam

Ak
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Inatlons continged 0 be negative, In March 1979
the patient underwent tho replacement of her aor
tic valve with & porcine heterografl. The operation
wat made mote complicated by coplous bieeding,
acute myocardial infarction and two subsequent
cpisodes of ventricular fibrillation, these lamer
being promptly overcome by electric shock. In the
following days, strial fibriflation with rapld ven-
tricular rate, heart faillure and a progressive im
palrment of renal function arose. BUN reached
maximal valoes of 120 mg/dl and serum creatinine
of 547mg/dl Hemoglobln manged from 74 to
9.9 g/dl The administration of blood and digitalis,
togethrer with & careful floid balance, gradoally re-
solved both cardisc and remal fosufficlency In
Mazy 1979 when the patient was discharged, BUN
was decreased to 20 mp/dl and serom creatinioe to
152 mg/dl. Hemoglobin was 12.2 g/dL. The histo-
logical examination of the softic valve was mega-
tive for amylodd. In December 1979 the patient
was checled for the Jast time She contloned to
thow the urine and serum protein abnormulities of
lght-chain discase but lscked other cllakest evi
dence of mytlomatosis

Methods

Urlne and serom protein clectrophoress was
performed on cellufose acetate membrancs (barbi-
tal buffer pH 88) and stained with Poncesu S.
The optical demity of the bands was esimared by
a Geltman ACD-18 densltometer The amount of

Paladini/Saly/Sastel

Discossfon

Light-chain discase s the term com-
maonly used to indicate a vanant of multple
mycloma m which owing 1o a still more -
aplastic process, malignant cells wre able to
produce Bence Jones protens only Our
findwng of the present cose of apparently be
gn light-chain dyscrasa (i-type) would
secm to sugeest that & benign countegrty
to light-chain disease may exst. In 1974
a umilar patient has been described [3) Ths
patient showed monoclonal hght-cham pro-
tewmuna (A type) nonastociated with serum
M components and myelomatoss. Never
theless, the 9diopathic chamcter of suth &
case of Benee Jones protemnuna s mak
ather quettionable by the finding of anlece
dents of colonic carcinoma. The assoctaton
of monoclonal gammopathies with this and
other nonreticular neoplasias s, in fact, 2
well-documented phenomenon [1] althoogh
its biologic settmg it pot fully appareal
More recently 2 addidonal cases with Bo-
lated Bence Jomes protemuna (both of
A type) have been detected [12] Doring 2
chinical follow up of only 2 and 7 months,
respectively they did not show any evidkeee
of if 818,

uraary prolcine was eval, by the solfotalicyl
ic acld method. Before electrophorttic anslyus the
urine wpecimens  were  concentrated, when re
quired, up to 30 times by osmodialyus agafmt
polyethylene glycol 6000 (Merck, Schuchardr)
Immunoclectrophoresiy of serum and unine sam-
plet was performed on 2% agar plates (barbital
boffer pH 22) Aathera sgainut Ig, 150 IgA,
1gM, 1D IgE, Bence Jones protein types X and
1, and free A and Llight chalm wero obtaiped
from Behringwerke, MurburgLabs (FRG) The
concentratfon  of serm immupoglobuolics *a
messured by sfngle nadial immonodiffedon. The
demdwtm'vﬁdﬂunﬁmd
o the basis of 4-hour proiclnuria and of she
densitometry percentage of the wrinary light-chaln

{rection.

Otber exceptions 10 the axbom that the
production of monoclonal light chains
virtually an Index of malignancy are bemg
recognired. The cases of 2 patrents [6] #ho
had had benlgn IgG monoclonal protein &
well as significant Bence Jones proteinunt
for more than 7 years and of another o6t
[10] showing asymptomatic IgA and Bewee
Jones monoclonal gammopathy for & 6-year
pertod have been recorded  Furthermore, fa
a follow-up study [7] immunoclectropho-
resis demonstrated freo Jight chalns in the
urme of 12 among 45 persoms with benign
monoclonal gammopathy



Bexign Bence Jones Gammopaty

From the sbore observations it B also
inferred that Bence Jones proteins In at
lesst someo paticnts hack nep xctty In

H

for 42 months without any subutantial
dnngoinlhd:rmgulnri:md'h.hcmthe

this regard it ks of interest that onr patient
has excreted about 2 g of free Hght chains
dally for more then 3 years withoat showing
mnrmﬂhmﬁ]ckncy]ntdditbn,-wn—
ter depr study an
lognphylndmopmhnnopernin,uz
latter being followed by Important hemo-
dynamic imbalance, &d pot grve nse to any
irreversible {mpalmment of ber renal fonc

Waldenstrdes [13] states that o globulin lev
el ftable for more than 1 year speaks in favor

lines the necesmty for the overall chnjcal
and {aboratory pacture to remain aochanged
for at kewst 3 years On tho other hand, the
development of clawsic myeloma hm been
recognized st intervals mngiog from 15 to

otr cpinion, however it scerns very unlikely
that in the case of Oghtchein disease, in
pasticalar of 1-4ype, the myelomatons prokit
eration does not manifest over & ong perfod
of time, Evidence bas accummubated (2, 9)
that myclomes prodacing only 2-light chatos
have by far a poorer progoosis than I¢Q,
I3A or E-myelomas. In a recent study 45
patients with 2-light chain disease, cnly 9 of
whom untreated, showed s medlan survival
from dlagnosts of 10 moatts oot of them
422 died within the first 6 months after
Gagnosts [11]

In the present caac, in the absence of &
specific treatment, bsolated 2-lght chain pro-
teincrala and proteioaria bave been present

\Vomldlkz.drrdom,torepcnourpa-
tent a3 a probable case of benlgn Benece
Joges gammopathy: to the best of our
knowledge, the fist J-type gammopathy re

strate whether benlgn Benco Jones gammo-
patty 13 merely 2 rare, though provocative
entity or jostead, a condition that occurs
moro frequently tham expected.
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Fcy and Fex Receptors in B Cell Neoplasms

Corvelation to the Developmental Stages

Tathio Hattorl, Takashi Uchiyarma Kiyoshi Takatiuk] and Harsto Uckinot
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Key Words, B-CLL quec:-ptm' Feu receptor Homum B lymphocyte antigens

IgG-prod

Surfamlg‘

gk js  Plasma cell leokemia

mhimmfw%ﬁmdlﬁﬁqmr}mlﬂ{(ﬁ;

receptor) on beukemme cells in B ecl

stages were

mmamd7mmmkﬂm@mmmmm
macroglobulnemia, leukemic cells bad one aor the other of Foy and Feg receptors, In

The presence of receptarny for the Fe por
tions of IgM (Feu receptors) on the surface
of pormal end fenkemic T cells was de
scribed by Aforetia ef af [12, 13] Thh new
warface marker was abo found oo normal
2od kukemic B cels {7 14] Lenkemc B
cells also possess recepeors for the Fe por
tons of g3 (Fcp receptor) [5] It was pos-
tolsted that the level of cxpression of the
varioos B cell peoplasos can be correlated
with different stages In B cell differentiation
el

W thank M Ohsre, hyoto Unhenky for
Pertinent advice on the mamescript,

In recent work, we cxamined Fcy and
Fep receptons on neoplastic B cells dertved

Materials and Methods

Parieszs
W eamirad  jotal of 15 Japantm pathenty
whh BCLL (7). IgO-prodacioy lremphoprolufer

s dworden (1), omcroglobfiocmis (20, plrsma
cell lewlomis ), and plasacytona (1). AR pe-
dext wary referred © oor Mborstory The disg

#0oees besed on chimical, hborasory sed patholo
cal criearia.
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Recepors in B Cefl Neoplasm

Tabls I, Cocrventional cell sorfacs markers
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Labs Sicare Madre, Callf Jot 05336) [31 An in-
derect text was -
descrited by Bulling et al. 3]

Restis

Summaries of patients peoflls  are
thown ja table L Ia case 8 (previowmly re
ported by Akasala ¢t al. [1], the seram con-
tained S g/dl monoclonal IgG  bowever
chnical pictores restmbled those of macto-
globulinerria a3 in the casces reporied by Res-
reyoutl et al. [15] and Tz et &l [17]

The results of cooventions! cell yoriace

markers are shown in table IL In a cese

75 of the cells obtained were abporaml
cells (table IT).

Leukemic cells from 4 out of 7 patients
with B-CLL bore monoclonsl $Ig. In other
paticaty with B-CLL, howerer they did not

celhy cEffered Etthe from those of typheal
senied baman B lympbocyte antigen. Thewe

In 6 patients with B-CLL (cmses 1-6)
eod In 1 patient with 1gG-prodocing Tym-
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Culture of Cell Suspensions

Normal peripheral bload lymphocytes and len-
kemic cells were separated by Ficoll sodium me-
trizcate gradient centrifugation (400 g for 30 min)
[18]. Interface cells were washed twice with pbos-
phate-buffered saline (015Af pH 71.6), once with
TC 199 medlum (Nissd, Tolyo) and nuspended In
TC 199 contatung 20%s fets) calf serum (Gibeo
lot, C175416) Surgically removed tmmory were
cut foto small pleces with scirsors In TC 199 me
drum. Single cell suspensions were obtained by re-
maving large aggregates (500 rpm for 2 min)

T cclls and T-depleted cells were scpanated by
neuraminkdase treated sheep red blood cell (En)
rosettes throngh a Ficollsodium metrizoate gra
dient [19] One million lymphocytey were cultured
in a dspomble roundbottomed tube (Falcon
2006} in 1 ml TC 199 supplemented with 209/ fe
tal calf serum in a humi atmosphere of 5% CO,
at 37 °C. In all cases, viable cells exceeded 95%/ as
determined by the trypan blue dye exclusion test.

Cell Surface Ma kers

For demonstration of Fey and Fe; receptons,
we wed the methods previomly [19]
with a wight modification. Briefly 1gM was purl-
fed from a rabbit anti-ax red blood cells (ORBC)
antiserum containing mainly IgM antibody [10] by
Scphadex G 200 gel filtration. IgG was purified
by DE 52 celloloso chromatography from an an-
tiserum raised in a rabbit by multple intravenons
injection of mtact ORBC. Each antiserum gare a
sngle lme In & horesk
agalnst the whole serom. QRBC were semitized
with subaggiotinating titer of ant-ORBC IgM or
IsG for 30min at 37°C (EAIgM, EAIsG) Cells
were washed threo times and resospended in TC
199 medium supplemented with 20% fetal calf ger
um to give a 1% sospenston, 150 w] of each indl-
cator celh were mited with equal volume of leo-
kemic cells (2-3 X 10¥/m]) centrifuged for Smin
"m‘lnd[eptl!4 C for 1h. The pellet way
mmﬂ,mpcnd.cdmd-tlnnmo.:emm

t

Complement recepion were detected by e 0
onncconxndwhhlnbbnmﬂ-ORBCIﬂImﬂ
M.hmmlw(‘ﬂowﬂ‘”lﬂ
modification of the method previcosly described

(eL)]

Hattorl/Uchiyama/Talsteki Uckoo

Surface-bound immunoglobulins (STp) were de-
tected by a drrect [mmmmofloorescent methed 1
described elscwhere [18). A flcorescein-cocjogated
rbbit antiserum to homan 20d
antberrms monospeafic for 7 x, a0 K and ]
determunants (Behnngwerke, Marborg/Lala) sere
used. Each antscrnm was atsocbed with hema
red blood cells, optimally diloted with phosphate
buffered saline and filtered throogh a Mikpare
membrane (045 ym). Cells were examined afir
an overnight culture to remove cytophilic o
noglobulins. Cells with membrane flooresceo
were conmerated wsing a Zems nltaviolet men>-
scope with a vertical [lominator Monoclombty
of SIg ks defived when the over 50/s of fmmmee-
floorescent positive cells (by anthuman kmomoso-

globnlins) reacted with a mngle reagent.
globnlim  were de-

it s ofto-

Intracy

tected a3

Table L Clinkal dlagnoses and profiles of 15 =+
theaty

Cuse Age  Sex  Dugooshs “qu
years
1 s M BCL n3
1 m M BLIL 4o
3 6 M BOL 23
4 ™ M BOL 3
s ® M BOL us
§ ™ M BQL 22
7 3 M BQL M3
s ™ M GOl 77
9 64 F macroglobulinemia 423
10 st F macroglobalipemia €7
11 45 M PCleukemia nt
(noasecretory)
12 s F PC keakemia ns
asG 4
1338 M PC heukemis 132
dsG x)
u e F PC leukemia 131
agA. x)
s & M 43
5A, 0
1gG-produciog lymphoprotiferative disorders.
Plasma cell keukemta
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Peembery {n pareothese (ndicets the 5core afier overnight Culare.

segott] et al. [15] and Twrsz et ol [17)
The results of cogpventional cell surfsca

markers are thown In table IL In & case
"”“kr'lmkom:m\m T-cell-depleted

were exgrined More then
75"/ of the cefls obtained were abnormal
cells (table IT)

Leukemic cells from 4 out of 7 patients
with B-CLL bore mooaclonal SIg- In other
pathents with B-CLL, bowerer they did not
«apress Slg. In this paper, we comsidered
these cases as B-CLL becanse chindcal pic
trey and motphologie stadies of leokemic
cells differed Lttle from those of typical
cases with B-CLL sod beukemrs cedk pos-

In 6 patints with B-CLL (cmes 1-6)
d in 1 patient with TgG-prodocing ym-
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Cultire of Cell Suspensions

Normal peripheral blood lymphocytes and leo-
kemic cells were separated by Flcollwodium me-
trizoate gradient centrifugation (400 ¢ for 30 min)
(18] Interface cells were washed twice with phos-
phate-batfered saline (015 A1 PH 7.6), once with
TC 199 medium (Nissul, Tokyo) and saspended In
TC 199 contaimng 20% fetal calf serum (Gibeo
lot. C175416) Surgically removed tumors were
cut Into small pieces with sclstors fn TC 199 me
diom. Single cell suspenmons were obtained by re
moving large aggregates (500 rpm for 2 min)

T cells and T-depleted cells were scparated by
ncuraminidase treated sheep red blood cell (En)
roscttes through a Fleoll sodlem metrizoate gra-
dient [19]. One milllon Iymphocytes were cultured
in a disposable round-bottomed tube (Falcoa
2006) In 1ml TC 199 sopplemented with 208 fe
tal calf serum In & humid atmosphere of $%/s CO,
8t 37 C. In all cases, viable cells cxceeded 95% as
determined by the trypan bloe dye exclmmon test.

Cell Surface Markers

For demomstration of Fey and Fc  receptons,
we used the methods described previomly [19]
with a slight modification. Briefly IgM was purl
fied from a rabbit antf-ox red blood cells (ORBC)
antfscrum containing mafnfy Igh{ antfbody (10] by
Scphadex G 200 gel fltration. TgG was purified
by DE 52 cellulose chromatography from an ao-
tiserum rabecd o & rebbit by multiple intravenouws
njection of intact ORBC. Each antiscrum gave a
single precipitin Lire {o immunoelectrophoresis
against the whole serum. ORBC were sensitized
with subaggiutinating titer of ant-ORBC IgM or
IgG for 30min at 37 C (EAIgM, EAIfG). Cells
were washed three times od resspended in TC
199 medizm sopplemented with 208/ fetal calf ser
um to give & 19/ sospension. 150 4l of each jodi
cator cells were mixed with equal volume of len-
yemic cells (2-3 X 10%m), centrifoged for 5 min
ut 200 ¢ and kept at 4 C for 1h. The pellet was

mmu,:mpcndedludnkmm:tmm

with a ra
Oml:!immuw(ﬂ.koby-dw
modification of tbe method previomly described
(181

Hattort/Uchfyama/Tulatsall Uch®

Surface-botnd Immunoglobullns (S1p) werr de
tected by & direct immunoflarescent method
described elsewhere (18] A floaresceinconfugated
mbbit antiserum to human {mmanoglobulies 1ad
antiscrums monospecific for 7 w, a, 6, K and !
determinantsy (Behringwerke, MarbargTam) vav
used. Fach antserum was absocbed with boeot
red blood cells, optimally dilited with phosphatz
buffered maline and fifered through a Millpor
membrane (045 xm) Cells were examined sftef
an overnight cultare to remove cytophilke kmms
noglobaline. Cells with membrane floorescoact
were enumerated wing s Zeis ultraviokt ok
scope with a vertical {flumisator Monoclombry
of S1g Is deflned when the over 80% of fmmon>-
floorescent positrve cells (by antihoman fromens-
globulims) reacted with a single reagent.

5 lins were &
tected as described elsewhere [19). Jmmmmoflsc-

Tahle L CHuica! dingnoses and profles of 15/
thents

Case Age  Sex Dhgoosh 3’;’51
yoans ~
1 s M BOL s
2 m M BLL Bid
3 & M BLL ns
4 T M BCOL 73
s ™ M BOL u
6 T M  BCLL n?
7 53 M BRQOL 43
8 ™ M IiGClL 77
9 6 F macroglobaltnemia 25
I} F mocrogiobulinema €9
11 45 M PC keukemha 21
(nonsecretory)
127 M F PC teukemia 1nsy
aga o
13 35 M PC keukemia 132
G x)
4 & F PC 151
GgAx)
135 & M 43
(A, x)
1 IgG-producing lymphoprolifcratne disorders
* Plesma cell ukemia.
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a ™
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Reulty

Summaries of paticats profiles arc
shown in mble I In case 8 e
ported by Akasuta et al [1), the serum con-
tained 5 g/dl modockonal IgQ  bowsver
clinical pictures resembled those of macro-
giobulincmis es n tho cases reporied by Res-
segoitl et al [15] and Tunsz et al [17)

The results of coaventional cell surfsce

markers are shown in table 1L In a cxse

crlls (table IT).

wih B-CI.L bore monocions! Slg. In other

cells differed litle from those of typical
cxses with B-CLL and lenkemne cells pos-
sened bomes B lympbocyte antigen, These
cxceptional

cates have been reported by
several authoee {9 11

In 6 patlents with B-CLL (cases 1-6)
ad in 1 patient with IgG-prodocing lym-
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phoproliferative disorders (case 8) leukem
fc cells formed rosettes with EAIgG and
EAIgM In 1 patient with B-CLL (case 7)
and 1n 1 patient with macroglobulmemia
(case 10) leukemic cells formed rosettes
with only EATgG In the other case of ma-
croglobulinemla (case 9) these cells formed
rosettes only with EATgM.

In contrust to the above findings patholo-
gical cells from panents with plasma cell
leukerma end plesmacytoma did not form
rosettes nelther with EAIgG nor with

EAIgM.

Discossion

We found evidence that leukemic cells
from patients with B-CLL, IgG-produang
lymphaproliferative disorders and macro-
globullnemin formed rostttes with either
EAIgG or EAIgM and sometimes with

Hattori/Uchlyama/TakatsokvUchino

ma cells m bone marrow aspintes, mmp
Inghly sensitized sheep red blood eefls. We
detected nerther Fey nor Feu receptors on
neoplastic plasma cells. Althongh we have
no adeguate explananon for these discrep-
ancies, one possibility is that plasma cells m
the leukemic phase are tramsformed to 2
greater extent than are those in bone mar
row aspirates.

We found that Fey and Fou receplons
disappear along with B cell differentation.
Hitherto, functions of Fc receptors were -
known B lymphocytes are actvated by the
Fc reglon of IgG [2] Thus 1t is likely that
Fc receptors are requured for B lymphocytes
to mature mto antibody-producing cclls and
unnecessary for plasma cells which have

already matured

both. These cells were not app ly plas
tma cells, becanss less than 4% of them con
talned mtracytoplasmic immunoglobuling as
defined by fluorescein—conjugated anti hu
man jmmunoglobulins (data not shown)

Charactenzation of Fcp receptor-bear
mg B cells have been discussed by several
authors [4 8] Our data showed that Feu
receptors were present on Slg (<) end Slg
(+) B cells. Furthermore Fcu receptors
were present on leokemuc cells which might
mvolve r differentiation into plasma cells
Thus Fope receptors are probably present
on various B cell subpopulations.

The reports regarding the Fep receptors
on plasma cells have not ever published.
The Fey receptors on plasma cells were
muuwmnlinnﬂoalnhumxn!.l-‘qm—

tected on a plasma cell
However Wood and

ceptors were not def
Fcy receptors on plas-

leokemua line [6]
Amare [20] detected

oid cells of Waldenstrsm-like dieste with ot
1gG panaprotein. J cha Electron Microxopy
2. 56 (1978).
2 Berman, M. A and Weigle, W O BLympbo
cyte activation by the Fe regioa of 181G J €9
Med. 146, 241-2%6 (1977)
3 Bllog, R Rafizsdeh, B Drew 1, Hartmat,
G Gale, R, and Tenaid, P Homan Bhe+
phocytunmhcmnprcnedbylymphnqﬁ:lﬁ
mryelocytic lealemls cells. } Detectlon by
bit antisern. ] exp Med 14 167-178 (1976
4 Bures, G F Cawley J.C, and Barker CR-
Charscterlzation of the receptor for IgM P
sent oo humen B lymphocyter. Immunolosy
36 369577 (1979)
S Dickler HB  Siepa] FP  Bentwich, ZH.
and hunkel, HG  Lymphocytes biding of st
gregated IgQ and surface Ig statning {o chrook

tloa of plasma cell leukemla celbs and aotolo-
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Effect of Darly Admimstration of Cytotoxic Drugs on the
Erythroid and Granulocytic Repopulating Ability of Rat Bone

Marrow

G R Standenand N M Blackent

Biophysics Division, Institate of Cancer Research, Sutton

Key Words, Atnlity repopulating Administration daily Busulphn

Cyclophosphamide Drmethylmyleran

Abstract. The erythrold and granulocytic repopulating ability of rat bone marrow b
been measured after duly admmistranon of three alkylaung agents dimethylmylerss,
busulphan and cyclophosphamide. Three different patterns of response were observed.
The results emphanze the variability of the response of haemopoetic tissuc to repested
administration of differcnt cytotoxie drugs and provide further evidence that erythroid and
granulocytic repopulating assays measure different populations of precursor cells.

Tatroduction

The effect of smgls doses of cytotoxic
drugs on hacmopoietic progenitor ceiis has
been the subject of numerow investigations.
However despite the fact that multiple-dose
regimes are commonly employed m the clin
1c, Iittle is known about the response of hae
mopoietic tsue daring repeated administra
tion of these drugs. In contrast, the effect of
daily or continuous doses of y~imediation
has been well documented, The survival
curves of stem cell populatlons measured by
the spleen colony assay [Wu and Lajtha
1975] the erythroid repopuleting assay and
the erythroporetin respopsc [Blackett, 1967
Porteous and Lajtha 1966 Blockett and
Adams 1972] geoersily exbibit a plateau

which tuggests that the increased cell Joss
from thess compartments s compensated.
at least to some extent, by increased cefluls
proliferation.

The purpose of the present study %35
therefore, to compare the changes In the ef
ythrold and granulocytic repopulating abilr
ty of rat bone marrow durmg daily treat
ment whh three cytotoxic drups, namely d-
methylmyleran  busulphan and cyclophos-
phamde

Materiaks and Methods

Groups of S male Ft hybrid rn (10-13
weeks old) of the August and Marxhall strales
wery Infected dully with either dimethylmyleran
(05 og/kg) busulphan (1 mg/kg) or cyclopbos



peazide (20 me/kg). i do-
ived fn propylens ad duted with salioe
tmmediately priex to lajection. i G-

asd  blood mmple W

3o Incorporaied mio creglatiey red blood cells
mrovide  mesweamant of erythrold
oo Agsin, conparison oups Wy

13

treated with dmethylmrylen bat w0 bone mamow
wey Jew thas 1(% af the cootrols which recabved
magow call. Reslty were expressed o 1epopu-
hting abitty ;»  fractiom of control 3 smdard

aTor

Ragalts

Foha'ingdlﬂydmno(d]nrﬂrylmyh-

‘m—“!decrwed :x:panmﬁaﬂy ltlhn[l:r

mtex aod rexched a lovel of about 1/ of

pormal on dxy 12 (fig. 1s). In contrest, dai-
adminbstration of

pulating abilly
about 2%/ of pormal afier 6 daily injections
and was undetectable at later imes. The er
ythrold repopalating ability was 24/ on day
6 and about 29 of normal after 12 daily
doses of

lexs tham 209 of novuad by day 5 afier
which there was an increase to 5% of nor
mal on day 12 (. 1¢). The grannlocytic re
populating ability decreased kess rapidly and
reached a platesn of sbout 25¢ of normal
ot 10 daye.

Discawion

The resulty presented tn this report clear

mmmhlh:nmdcm

. imtial o, i repo-
pulsting abifity was folkwed by a pro-
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Effect of Daily Administration of Cytotoxic Drugs on the
Erythrod and Granulocytie Repopulating Ability of Rat Bone

Marrow

G R Standenand N M Blackett

Blophyrics Divition, Institute of Cancer Research, Sotton

Key Words. Ability repopulating Administration, dafly Busulphan

Cyclophosphamide Dimethyimyleran

Abstract, The erythroid and granulocytic repopulating ebility of rat bone mamow k2

d after daily

dministration of three alkylstug agents. duncthylmylens:

been

busulphan and cyclophosphamude. Three different patterns of response were obsencd
The results emphasize the vamability of the response of heemopolenc tssoe to repeated
edmimistration of different cytotoxic drugs and provide further evidence that erythroid asd
granolocytic repopulating assays measure different populations of precursor ceils.

Introdaction

The effect of single doses of cytotoxic
drugs on haemopoietic progenitor cells has
been the subject of numerous Investigations.
However despite the fact that multiple-dose
regimes are commonly employed in the clm
Ic, little is known about the response of hae
mopoictic tissue during repeated admmistra
tion of these drugs. In contrast, the effect of
daily or continuons doses of p-irradiation
bas been well documented. The survival
curves of stem cell populations mearared by
the spleen colony assay [Wu and Lajtha
1575} the erythrord repopulating asuay and
the erythropoletin response [Blackett, 1967
Portegus and Lajtha, 1966 Blockett and
Adems 1972] genenally exkibet & platean

which suggests that the mereased cell Jost
from these compartments Is compentated
at lemst to some extent, by increased cellelyf
proliferation

The purpose of the present study ¥,
therefore to compare the changes In the ¢7
ythrold and granufocytic repopulatmg #blE-
1y of m1 bone marrow dunmg dadly treat
ment with three cytotoxic drugs, namely di-
methylmyleran busulphsn and cyclophos
phamide.

Materials and Methods

Groaps of 5 mak Fi bybrid rass (10-1)
weaks old) of tho August and Marshall straim
wero injected dally with either dimethylmyleras
@5 mz/ig), bmswiphen (I1mp/kg) or cyclophor



Repopulsting AbTity amd Dadly Cytotomdc Drags

[Gregory et al. 1971] oc melpbalan [Allar
et al, 1978] This action, which b most
p’ob!ﬂymadinmdbymcﬂcctmﬂnhu

no(lhncdhydmbjhny’lammdb\mﬂ-
phan, snd therefore recovery after theso

The greater cffect of dally bLomniphan on
&’ Y populating ability compared
to erythrold repopulating ability bs therefore
consistent with tho view that this agent has
a preferentu] effect on slowly dividing cxlbs
[Dwm.lyTZ].Thhobm-nﬂmmyh:w

cinical implications since a selective ection
on tlowly prolifenating grasulocytic precux
sor cells could acconrt for the preferemial
effeet of bosuiphan on gramulocytic celh in
pnﬁ:nuwﬁhchmnlcmydoidkuhm
The faflure to detect & diff,

Ing drug trestment is not well defined. How-
over, rrespective of their self-renewal ca-
pecity repopulating cclls provide s oatput
of matore cclls at times wiich precede the
peopanent  repopulation of haemopoletic
tismus by the CFUA. This recovery could be
tramient but nevertheless critical for eurvhe-
al in the period pror to the foll resumpbon
of mature cell productian.

The results that have been presented
demomstrate same of the factors that inflo-
ence the responso of haemopoietic progenl-
tor cells to repeated doses of cytotoade
drogs. They show that different deugs pro-
doce widely different effects and that this
reflects not oaly the smount of cell Il but
Ihﬂﬂlﬂllihyo(d:ed.ru'tulnﬂuencnt.hg

ﬂ:d.cddchﬂydmuddimﬂytmyhm
on erythrodd and graud

alflity wes not
tioa of this drug i3 known to be independent
of tmget cell proliferation rate [Dan,
1972]

Mesyrrement of repopulating  ability

ted stem el [Dunn end Constable, 1973]
th:rwidmmlmﬂnsepurmldmﬂ:yuf

““‘h‘hmwwﬂedbﬂh:pmmmy

v

wd the
lmdb-ckmulm:cbmhnnvhichn;u-
late the prodfs o p
bnmdn-:
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oounced recovery phase despite contimed
daily exposure to the drug. Ths pattem s
slmilar to that which s known to develop
during treatment with continuom Iradistion
[Bla ket 1967] and is probably due to the
development of mew steady-state kinetes
whereby the increased cell Joss i balenced
by wereased prolferation and cell produc-
tion. However no such response wis poled
in the cate of dimethylmyleran and best
phan. Both of these agents produced steady
decreases in erythrold and granulocytic 1
populating ability and there was po e
dence of & plateau above the 001 fevel of
survival.

The reason for this difference Iy oot
clear In the case of irmdintion, ft A koosw
that the level at which the survival of #em
cells reaches a platezu depends on the daly
dose rate [y and Lajtha 1975] In generd
the higher the dose rate, the greater the it
of cell loss and the lower the level at whidh
compensatory changes occur Howerer (b
doses of the three drogs wsed In this stodf
produced similar effects on erythroid repo-
pulating ability following § daily injections
which suggests that the different patiens o
response during repeated admmnistraton o
thess agents was not due to differceces Bt
the rate of cell Joss from the progeattor e
compartments, A more likely explanation 5
that the response after repeated cyclophos
pbamide administration is related to tbe
known capacity of this agent to accelents
haemopoietic recovery in antmals treated
with other cytotoxic agents, e.g. irmadution

Flg. 1. Effect of dally adminisiration of &me
thyloyleran (0.5 mg/ke/day- #), busulphan (158
mg,

repopulaiing
sbility (@), Vertleal ban
represent standard error
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Erythropoietic Changes Effected by Forelgn Serum in the Mouse

Jozé L. Scarot Carmen Mirands Bearrtr M Martin and Marco Carera
Iestimio de Bloiogla de la Atmma, Pacultad de Medichm, Unlrenddad Naciomal de Tucwmds,
Tocomin

Xey Words, Erythropaletic microenvironmant  Forelgn serem  Momes erythropolers

Abstract. Injection of forelgn sexum Into min lcresses

formation a3 evalu-

erythrocyts
ated by feokinetics stodies. When erythropolests is depressed either by fasting or plethora,
the wave of erytiropolests that follows & transient increaso of endogenous erythropotetin b

cleaddy byp of ths rec,

with forelgn serom. The responss fnclodes

a restoration of the respomivencs of the spleen of fasted mrice to endogenous erythropaletin
stimnlation. These changes reem related to an effect of foreign serom on the transition of

primittre

i tnto ery

In the steady state erythropoleshs by pre

to fit this unified theory [6, 8, 9]

Injection of forelgn serum (F3) fio mice
produces an Increment of splenke erythro-
pokests [1] This effect by been aacribed to

pose of this study therefore, was to investl-

Comjo Nackonal de Ioveesigacionss
Goretficas y Técaicms du b Raptiica

gate further the changes ef
fected by hnjection of FS in (he mome.

Muterial and Methods

F CSH/FWD frmub mics B-10 wecks old
were waed for all wndics, F3 was sheep serom sep-
waird at 4°C fram frahly cbiaimed Bood Do-
nora were 4 youag adult sheep with bematocrtts Jo
the raxgn of 4345 In arder to ellminats  posd-
ble bemolytic efct of FS, sach seom was ab-
sorbed with an eqoal yoloms of packed mome
erythrocytes. Sabsequcuily all sexrpiss were knacti-
vaird at 56 *C for 30 oidw, centrifeged, pooled and
wored frozea watll wes. In proviooe expertments
the wra wurs fousd equally actire whea trated
waparatsly

The stody was cuoried oot ta poratal, fasted
od tranefreed plethoric mice. Fastieg way startsd
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oo Erytiropobecs 2ad Forcign Serom

Remth

The drop In hemstocrit in pormal mico
tnﬂowhghmvmum!n}ccﬂmdojmlo{
ahsorbed FS  was  significamily xmaller
(13* ) when coompared to the drop camed
by jeetion of nonabeorbed scrom (2.9 ).
Tabls I shows tho vardation of the hemato-
crity at vaows Intervals sficr tho second
injection of absorbed serum.

In pormal mice the coefficlent of corre
Intion between the valnes of hemstocrits
and percents of RBC ®Fe uptaks deter
- mined at T2 h after the sceond Infection of
FS showed o

oat the experhmental period.

Tablo TI shows the cffects of FS on
micen weight and cn the *Fe uptaks by
spleen, both femum and circnlating

erythro~
cytes end imto spieen, albelt the fraction of
*Fe ta¥en up by thy bone marrow showed &
comtstent fall. Changes in the splcen weight
closcly paralieled tho varuations in ®Fo utill-
ration by the argan,

figure 1 Fustiog and indoced plethor ro-
suited n a similar redoction of #Fe uptaks.
In both cases radlol was almout

-
.
o
@

>
-
o
o

compietely abofished In tho splenic area
whila the bons marTow retained aboat 25%
of its pormal activity (panel A), A different
pettrm of e3pOWS was wen with a beket
lncreaso of endogenoms EPO indoced by
injection of CO In fasted mice the Increne
in ®Fo utillration was restricted to the me-
dullary area whils the spleen fraction thow.
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on day 1 and maintalned throughout the cxperi.
mental perfod Mice were kept In individoal cages
and tap water was avallable ad libimvm. Polyeyth-
emia was Induced by intraperitoneal Injection of
1 ml of isologous washed erythrocytes on day -2
Qroups of normal, fasted and polycythermic re
ciplents recefred two 0.5 ml subcutaneous njec
tions of FS on days 1 snd 2. On day 3 groups of
polycythemic and fasted anmmals were injected
with 036 em'g body welght of carbon monoxide
in order to stimulate endogenous formation of
EPO {5]. On day 5 half a sl of ¥Fo was given
Intravenomly and 3 h later percent of the injected
radiciron taken up by spleca, both femnrs and dr
culating erythrocytes was mecasured. “Fe uptake
by drenlating RBC way calculated with an as-
sumed blood volume of 7% of body weight fn ple
thoric mico and 6#/s in normal and fasted antmals.
Groups serving as controls received 0.85% NaQl
In an equivalent volumo at times when experi-
mental groups were fnjected. Hematocrits were
measured at 12, 24 and T2h after the second
injection of FS.
In other FS waz pref d at
37°C for 30mbn with snti-EPO seyom, sufficlent
to nentralize the erythropoietic activity of 005U/
ml of EPO Effectiveness of the antlserum to Te
movo activity was tested agaimt a
sample of FS contalning 0.1 U/ml of EPO Reclpl-
ents In these experiments wero pormal mice and

Table I, Effect of varlom dosts of F3 (mean & SE)

Material and dose Number of Splecn weight
mit mice mg

Ms oix2 18 g1
0_5;':2‘" 2 128518
050%2 20 Jey£19
100X2 18 s>
Lt 16 19£17
025%4 » st

—Ncmbﬂlh

1 Volurme and b of datty aject

Scaro/Miranda/Marde Cxoen

Table L Effect of FB on hematocrit (mean + 5Dy

Time  Nomber Hematocrit

after FS of mice

njection nomal  poir fagted

h miee cythemic  mke
mice

12 9 822118 65520 AT+U

24 10 4892160 642:2h SLAELY

I 10 413%19 €3l 542418

Controls 492115 62x14 512412

of a0ti-EPO serum (wfr) tmed to pentralize P&
The effects of FS on the number of HSC
assewcd by meamiog the nmmber of
forming unlts (CFU) per 104 tpleca oxlls
trantplant method a3
Prospectivo cell donors were either pont! &
fasted mice, Deprivation of food fn the lafef ¥
acces o water A% ¥
days 1 xd 2
Splmmﬂlfmﬂiﬁphﬂﬂﬁv&dwﬁ"

\

#Fs uptake, %

spicen both femuns

8719 287202

25804
201£032
2023030
200104

1871041

10.1+1.8
173+24
18133
15118
181240

mﬁgﬁﬂaﬁmﬂmﬂlwpdﬂmuhﬁ.
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Remlty

The drop In bematocnt n nommal mice
tallowing intravencus injection of 0.5 ml of
absorbed FS was  sigoificantly  smaller
(L3% ) when compared to the drop cansed
by injection of nanabsorbed sexom (2.9% ).
Tabls I shows the varation of the hemato-
crity at vadors intervals after the second
Injection of absorbed serum.

In normal mmico the coefficient of corre-
Iation between the vatues of hematocrits
and percents of RBC ®Fo upiake deter

~ mined at 72 h sdter the secand injection of

FS showed no correlation
(t = 0.23). In plethodc mie tha polycyth-
anlc statmy remained oochenged throogh-
ont the experimental perdod.

Tablo II shows the cffects of FS on
spleen weight and on the ®Fe uptake by
spleen, both femrurs and circolating erythro-
cytes. Injection of FS promoted erythropot-
eafs a3 estimated by the incressea fn radio-
fron incorporation into circulating erythro-
cytes and fto spieen, albedt the fraction of
*Fe taken up by the booe marrow showed a
comststent fall. Changes In the spleen welght
closcly paralieled the varlations in MFe otili-
ation by tho organ.

Theo effect of FS on the erythropolests of
, fasied and polycythemic mice it shown b
" figure 1 Fasting end indoced plethora r¢
suited in & dmilar redoction of ™Fo pptake.
In both cases Rdiciron atiization was atmost
completely sbofuhed in the splenic srex
whilo the booe marrow retained about 259
of itz normal aciivity (penel A). A difterent
pattem of responte was seen with a bele!
tncrezs of endogenocs EPO Indaced by
injection of CO In fasted mico the incremso
fn ®Fe otifaation was restricted to the me-
dullary area while the splem fraction thow.

.

[

w Parge rmrnal e
]
. B i
P L Effects of S on the erythropolesis of
fasted aud potycythemic mice. Bars in the

Holghts of bars reprosent valhaes bn oach eperl
waxal condition imd sre exeowd 81 percent of
vuna in parmal controly fojected with faotonic
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on day 1 and maintained thronghont the experi-
mental period. Mice were kept in individua! cages
and tap water was svallable od IBirum. Polycyth-
emfa way indoced by Intnpentoneal Infection of
1ml of kologous washed erythrocytes on day 2.

Groups of normal, fasted and polycythemic re
cipfents received two 0.5ml sobcutaneowes fnjec
tions of FS on days 1 and 2. On day 3 groups of
polycythemic and fasted animals were injected
with 036 cml/g body weight of carbon monoxide
in order to stimulate endogenous formation of
EPO [5]. On dxy 5 half a x#Q1 of ¥Fc was given
intravenomly and 3h later percent of the Injected
rudioiron taken up by spleen, both femurs and clr
culating erythrocytes was messored, MFe uptake

ct t REC was cal with an a3
sumed blood volume of 7% of body weight In ple-
thoric mice and 6/ in pormal and fasied anjmals,
Qroups serving as controls received 0.85%s NaCl
in an equrvalent volumse at times when cxperi-
mental groups were [nfected. Hematocits wers
measured at 12, 24 and 72h after the second
njection of FS.

In other experiments, FS was preincobated at
37 C for 30 min with ant-EPO serom, sufficient
to neutrnalize the erythropoletic acthvity of 0.05 U/
ml of EPO Effectiveness of the antiserum to re
move crythropoletin actlvity was tested agaimst a
sample of FS containing 0.1 U/ml of EPO Reciph
ents in thew cxperiments were pormal mice and

Table IL Effect of various doses of FS (mean + SE)

Material and doso Number of Splcen weight
mi mics mg
asmix2 18 18411
Swm
POYIY 2 12818
as0x2 » 169419
1002 13 71420

" 16 149£17
g“ » 170422

Nombers tn

N vmdmbﬂdd:ﬂ!w

Sexro/Mirsda/Marts Carren

Table L Effect of FS on bemmtocrit (men & 5D

Time  Number Hematocrht

after S of mice

injection pormal  poye  fexd

b mice oytheric mie
miee

12 9 4321118 €35420 44741

24 10 4394160 642+20 SA:L)

3 10 418£19 633111 $2EU

Controls £92£15 612+14 512:11

Control mico were Injected with bsotooic 1.3t
solution.

cootrols were performed fn groups fnjected 5
salive solition, Other cantrols were mice frfecx!
with sallne sofntica containing the mams 300
of anth-EPO sermm (whv) med to nevtrafize F5-
Tho effects of FS on the mmber of HSC ¥
amened by measming the mbcr:m:"z
108 spleen
forming wmity (CFU) per spl o

Frospective cell donors were elther part! &
fastedd mice. Deprivation of food fn the Lateer ¥
started on day 1 with frec aceess to water AT&
ors recelved DSml of FS on & § w2
Splcenccm!nrtnuphmmbnvnwdwdﬂl

#Fe optake, % .
spicen both femms eythroa
87419 287£02 3907
10.1£19 2582034 43408
7324 201032 91£1d
181+353 2021030 90473
151418 200404 £0£09

181440 1874041 714

Mralies €iffer from control by p of 0.05 of Jest.



spoasivencss to FPO In tho fasted mouse
coald then be hterpreted a3 o activation of
the local conditions of the bematopaletic i
ductrre microcnvirooment to indoce differ

fasted mice can be & wetnl probe n stodies

of strocture and functions of tho erythro-

posctic indoctive microenvironment.
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tr )l {on

ial of splem ol

Table IIL FS activity after Incubation with antl

EPO (meam + SE)
MFe Incorporation, %

spieen both
femurs

Material
erythrocytes

F3 169£17 200+036 26101
F3 + wnt-EPO 170419 2011030 9011

Sallne 91£17 2614018 4001
Salloe +
anthEPO 102£18 2484029 41411

Table IV Colony fanmation with F3 (mean + SE)

Danocs Number of  Nomber Spleen

reciplents af weight
colonies

Normal mice

Noue 19 14615 20.0£30

F3(0SmIx2) 18 240+22 80331

Fosted wice

Nooe 17 136£15 T9.0+22

F3(Smix2) 17 22019 890+24
23 (cootroks)

Numbers in [raEes differ from those in the group
that recetved cells from untreated donors by of 0.05

oc fews.
1 Mike in this groop were treatsd a3 the ret of the

recipients but recedved no transplant,

EPO of the fasted mouse was reverted to
pormal (pmel D) The effect of FS was not
different after 1ts incubation with anti EPO
e
Rr“:bsl:bwﬂpmmccﬂcmdﬁmth:
aumber of CFU in the spleen as judged by
spleen wdshtmdnumbcrdcoloniuinthe
'Pmsd,yufmccl‘linoaﬂaﬁmln]ccdon
of FS cavscd a significant ocrease In the

both normal and fasted mice. -

Discnssion

Our studies have demonstrated that te
injection of FS in the mouse cxuwes an i
creased rate of erythrocyte formaton. Tb
slight though consistent decrease of the be-
matocrit caused by FS in normal recipiess
raises the question of whether the change ¥
due to & hemolytic effect of FS. The lackd
comelation between the hematocts £
RBC ®Fe uptake values 12 normal mce 6ot
not support such an interpretation. This e
be taken a3 evidence agalst the possibly
that the effects of FS may be medisted bf

The erythropoletic depression In bod
plethorlc and fasted mice has been sscrfbed
to diminshed EPO concentration [~
The opposite pattern of respoase to EPO b
the splenic and medullary fractions, bower
er suggests that fasting in addition to red
ing EPO formation may alter
by some other mechanisms. In this regmd &
is worth noting that administration of FS
restores the splenfc responsiventss to EFO
I the fasted mome, broging #t clostr ©
that of normal and plethoric mice on 8 9% 3
mal diet.

Food deprivation does not modify 1
concentration of CFU in the spleen nor 8
ter the cffect of FS. In contrast, in 3¢
starved mouse the concentration of ESC ¥
greatly reduced as evidenced by the erythr™
poletlc response to a transient nerease of
endogenously released EPO This msy &~
sult from a reduction in the number of ESC
fa the spleen &3 & result of an Interference f2
the pathway of transition between primitive



Iytia of merls calls incubated for 43h wma In-
cressed th 940 (mormales <1 /) aad umcorrecked
by glocoes (110°4). Procomnced besophifie

plig wm prewnt In peripheni] aythrocytss om
the Wrights stained blood fftm. Thers was no biv-

Kindred I

truntooaes
g progiuncy She bas knd gymptoms referable to
I dueazo with cxted

=34 bas cootiemed to cxhilt varishle degre of

243

dren. The patiest was boa in Gamany and
snigruted o the US «t age 36.

Pyrimidios
provicoly [, 25]. Glute

expected fn populations with reticalocytosts
and a young mesn cell 2o, Distinct aboor
mﬂﬂesvmlppunminl:ddﬂmufpy-
rlmiﬂm and b

cremcd kom wores and skdarobbost, bat no megs-
Ioblatic faetwer. Antobemalysis W tacrmsed %o
€2% corracting allghtly tn 4.1% ta the proscocs of

shmormiie

wiamenly or pfl.
bladder drew n purents, 4 wbiing eod 3 il

(RPE, PRPP synthe
tas2, EC 27.6.1 table I), both of which aro

ities in both probands were aboat 24 of
expected vatoer Similaly RPK valoes
were about 13 end 48% of expected in pro-
bands B and L, respectively

The children of both probands, all of
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Additional Data from Two Kindreds with Genetically Induced
Deficlencies of Erythrocyte Pyrimidine Nucleotidase

Donald E Paglla Kay Fink and Willian N Valentine
Diviston of Surgkal Pathology and Depariment of Medlcine, Unfrensity of Califorsis,

Center for Health Sciences, Los Angeles, Callf.

Key Words. Anemia, hereditary hemolytic Enzyme deficency Erythroenzymopaity

Pyrimidine mucleotidase

Absiract. Two subjects, not previously reported in detall, had severe inherrd
deficlencies of erythrocyte pyrimidine nucleotidase. This was manifested hematologialy
by moderate hemolytic anemia with splenomegaly morphologically by punctate basoph®
stippling of Wright s stained erythrocytes, and biochemically by Intraerythrocyic m:
latlon of pyrimidine nucleotides, elevated concentrations of reduced glutatidont,
partial deficlencles of ribosephosphate pyrophosphokmase, All 5 of thelr chﬂdrmﬂ:
asymptomatic and phenotypically normal except for lntermedinte reductions i activites
pyrimidine nucleotidase consistent with heterozygosity for an sutosomal recessive ddet

Introduction

The syndrome crused by severe deficlen
cy of erythrocyte pyrimidine nucleotidase

sayz for nucleotidase sctivity are not ot
sary 1o establish the dignoss, since S
ultraviolet absorption spectra of acld extrx®
of affected cells charnctenstically cxb®
bathochromic shifts, reflecting the ™

(EC 3139, ¢ d as an !
recessive trait, has beea observed in at least

intracellular accumulation of pyrimidine 7T -
leotides. The Iatter has only been obsersed

27 individuals from 21 lated families
{1-16] Detection of o many cases In such

2 bpef interval followmg lts origtnal de-
scription supgests that the gene frequency ot

clinlcally In severe inherited or
nucleotidase deficlencies [19-21]

The apparent frequency of this
k encoursges  document®

s dusorder may rival that of glucoseph
hate Isomerass [17] or cven pyravate kin-

‘;’_ [18] deficlencies. Ready recogalion
may heve been alded, however by a conspl-

ous morphologic hallmark, promineat ba-
soptlic sipplisg of Wrihts HHERL S0
rocytes. Further o

PEy

ton of as many cases as possible to canff
tho nature of the molecular defect(s) geoet
fc predispositions, posible polymorphis®
ctc. This report records specifics of (W0
cases that previonsly were mentloned ooy
in footnotes [1]



Tokde 1L o in probend erytiTecyte from ddodreds Basd L
Sabyert Total Adencsine  Tnocioe Udfine  Cytidioe  Total
% % * * pyciuidine
mol/10° RBC %
B 74 103 L5 363 “7 [JF3
L &1 92 LX] us 43 0
Normal controly 15 §7-100 <1
=%
@3 23%) 19 97-100 <1
cootroh (o = 15)

resalted from sccumulations of nucleotides
of cytidine wnd uddins thet ere found only

of the kmown csses suggests that many of
theso are probebly double heterorygotes for
different defecttve penes at the pyrimidine

Disewselan

The syndrome indoced by severe inberit

ide Jocos and that the gene frequency
for these defects may be relatively high
the popalstion st large.

It fs apparent that the syndrome may re-
wult not cnly from absolute decreases In mu-
cleotideso ectivitics, but a3 well from molec
uler al b f

o delh of erythrocy

2

producing
[%3 5 6 10 12] kinetic

y

B [2,3 5 6] and thermostablility characterks-
bemolytic anemia whh sphenomequly sod  tes {2,3 5 6] Unfortmately these specit
Y ytes with . philic  ic features have not been stodled in mawy
stippling, elevated of giots- 30 thelr signi aod
thione, reduced RPK activitics, and unkquo ¢y of occurrence remaln uncertain. It be

o dino  comes to & och varls-
mcieotides [t 28] Wo buve recently st tiomsfn expression H the pred

®mpted to summarize the findings in &
verso cases with this disorder [29], but
moch remains to be keamed about penetic

found in those of African, Jewhth or peri-
Mediterrancen ancestry Theo Iack of histord-
<l evidencs of comanguinity in at least balt

defects s0
far studied all geem to be associated with

minimal regidoal activities, ofien Jess than
5 olnhqu;mcdhmmp‘nuym'



TWeLBIochanbllbmmﬂduhﬂnd:dsBmdL

Subjest Preimidine
nockeothdsg
#mol/min/y Hyb
UMP cMP
Kindred B
FProband 0.6 03
Dauther 33 27
Son 20 20
Mother
Kindred L,
Proband 0l 07
Son 43 38
Daughter 42 34
8o 2t 13
Normal controls 73 62
3D 19 14
Retlcnlocytosls
controls* 151 122

D 15 5t

Riboscshioad P
prrophosphokinase M/I0PREC  absorpio
#molfmin/10' RBC maximees
nm
69 1219 70
s 44 2575
K1 &3 2975
449
20 1146 m
50 355
M2 86
353 kit
305 666 5138
38 13
s16 X 2878
103

Nucleotidase valoes were derived from 9 rubjects with 2.4-36% rethcalocytes RPK valno bt mean from
10 subjects with 3-15% redculocyies GSH values were obtained from 18 sutjects with 3.0-29% reticadocyiss

whom were obligate heteruzygotes, had nu-
cleotidase activities in the intermediote
range, but RPK activities were essentially
normal, supporting the postulate that partial
deficlency of the latter Is associsted with so-
vere nucleotidase deficlency only as an epi-
phenomenon {1] Additional studies on cells
from proband B indicated that residual RPR
in hemolysates hed nonmal Michaehs con
stants for ATP (003 mM) and for ribase 5-
phosphate (011 mM) and » normal pH
optimum (79)

Table 1 also tecords the elevated eryth-
socyte glatathlone concentrations that have
becn noted uniformly o other instances
of this syndrome. Agaln, an cpiphenom

enon Is suggested by the absence of a de-
tectable carrier staie for this abnormality i
offspring of cither proband. Assays of gly
colytic intermediates demonstrated about two-
fold clevated concentrations of piocost
6-phosphate and 2,3-diphosphoglveerate.
Both enzymatic and spectral assays fod
cated that towl jatrzcelluler nuckotdks
were Increased 4.5 times the concentrs-
thons usuzlly found ln pormal controls. Ad-
enins nucleotids concentrations are known
to Increase as a function of shortened mem
cell ape, but not nearfy to the degree exhib-
lted by these and other subjects with severs
pyrimidine nucleotidase deficiency Data
table IT & that these elevatk
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Table T Partiti of n proband ey ytas froxn kindreds B and L
Sobgect Totl Adcooine  Inostoe Uridine. Cytidne  Total
nocleoddes * % % * prrimidines
mocif10°% RBC *
B T4 103 15 363 7 12
L &1 92 59 pr X3 4 0s
Norum! controbs 15 ¥7-100 <1
=™
Q3 3% 19 §7-100 <1
controly (n = 15)

resaited from sccummolations of nncleotides
of cytidine and uridine that are foond ooty

of the known cascs suggests that many of
theso aro probably doubls heterozygotes for
different defective genes at the pyrimidine

The inoxine = deand- ide Jocms and that the gens frequency
nated degradation product of adenosine. for thess defects may be relatively high In
the populxtion at large.

It is apparcnt that the syndrome may o
it not only from absolnte decresses in mu-
cleotidese activitles, but as well from molec
ular & berrath

in
ic [2, 3 5 6, 10, 12] Knetic
[2,3 5 6] and thermostablility charscterhs-
tcs [2,3 5 6] Unfortmately these specit
ic features have not been studhed In mamy

stippling, of glota- 20 thelr signi and frequen-
l!ﬂonc,mtuctdm-niﬂuu.mduniqm qdmm}nmhbﬂ_
y ik © & sy

lmdmtidu[l.zﬂ] Wo have recently at-
tempted to summarize the findings In di-
Temo cascs with this disorder {29] bt
lm:hrnmlmtohul:-mndnbomgmﬂt

‘hbﬂlndlhomnnoollblmdcﬂylnl

Indicate that higher lnddtma mxy bu
found in those of African, Jewith or per-
Mediterranean ancestry The lack of histord-
cal evidence of consanguinity in at lemst half
+

far stodied all seem to be ssocisted wih
mintmal resdual activities, often less than
S'/oln}mexpccailnmm-p-nblymg



Table L Blochemical abrormalities fn kindreds B and L

Sabject Pyrimidioe
nnceotidase
#mol/min/g Hgb
uMpP CcMP
Kindred B
Proband 05 03
Daoghter 33 27
Son 20 20
Mother
Kindred L
Proband 03 a7
Son 45 38
Danghter 42 34
Son 28 23
Normal controly 73 62
SD 19 14
Reticulocytosh
controls 151 122
sb 7.5 51

Ribosepborpa Gh
prrophosphokinase /IO RBC  absomeim
molfmin/10% RBC maxkmoe
nm

€9 1219 m
343 44 2575
361 633 2573
“9
250 1146 m
50 859
342 836
353 718
08 [%%] 2758

s 18
e 635 2578

103

Nuckotidess valnes were derived from 9 subjects with 2.4-36% retieulocytes RPK vaine ks raan froa
10 subjects with 3-15% reticulocytes GSH values were obtalned from 18 subjects whh 3.0-8.9% retieoiocy®s-

whom were obligate heterozygotes, had nu
cleotidase actlvities 1o the intermediate
range, but RPK activities were essentlally
normal, supporting the postolate that partial
deficiency of the latter is assoclated with 1¢
vere nucleotidase deficiency only as an epl-
phenomenon {1] Additionsal studies on cells
{from proband B indicated that resdeal RPK
in hemolysates had normal Michaclls con
stants for ATP (0 03 mM) and for ribose 5-
phosphate (011mM) and a normal pH
optimum (7.9)

Table I also records the elevated eryth-
rocyte glutathione concentrations that have
been noted mniformly in other instances
of this syndrome. Agaln, an epiphenom-

enon Is uggested by the absence of a &
tectable carrier state for this abnormality &
offsprng of either proband, Assays of glf-
colytic intermediates demonstrated about two-
fold elevated concentrations of glocose-
6-phosphate and 2,3-diphosphoglycerate.
Both enzymatic and spectral sssays b
cated that total intracellular nucleonds
were Increased 4-4.5 timet the concenind
tions usually formd in normal controls. Ad-
enine nucleotide concentrations are known
to Increase ps a function of shortened mean
cell age, but pot nearly to the degree exhib-
fted by these and other subjects with severe
pyrimidine nucleotidase deficlency Data
table IT d te that these clevatio




Table IL P o i in proband eryttrocytes from kindreds B and L
Salpect Total Adencaine  Inceine Urldme Cyrtidme  Tom!
Dockaotides % *® % % Prdmiime
Smol/104 RBC k3
B 74 103 P & 363 4“7 12
L a 92 b 24 s a3 w0e
Normal cootrols 13 97-100 <1
a-m
Reocalocytosh
@3-nax) 19 §7-100 <1
coctrols (o = 13)

resalied from accomulations of mockeotides
of cytidine and uridine that are fonnd ooly

of the known cases suggests that many of

Jocus and that the geoo frequency
for thase defects may be relatively high In
the population at large.

It is apparent that the syndrome may re

ular alteatoms producing aberratioms

mcieotides [1 28] Weo have recently at
fempted to summarire the findings I dl-
Yerm cases with this disorder [29] but
uch remalns to be keamed aboot grnetic
Peedposition,  polymorphism,

ancestry The lack of historl-
al evidencs of comanguinity n at least kalf
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Tabhs L Blochemical atmormalities In kindreds B and L

Pyrimiding
mrockeotidase
#mol/min/g Heb

CMP

Subject

UMp

Kindred B
Protand
Danghter
Son
Mother

Kindred L
Proband
Son
Davghter
Son

03
27
20

as
33
20

a7
3t
34
23

a3
45
42
23

62
14

73
19

Nocraal controls
sD

Reticulocytoals
coatrols®
8D

122
st

151
75

Riboserh Ghotathl Ukravicke
pyrophompbokimse  gg/I0MRBC  abwrptn
#mol/min/10™ RBC e
om
69 1219 m
M 64 78
51 [xt] po18]
4“9
230 1146 m
290 259
u2 513
353 78
305 666 18
e 113
516 655 578
103

Nucicotidase values wero derived from 9 subjects with 24-36% reticulocyter RPK vahe b memn frot
10 subjects with 3-13% reticutocytes GSth:e!mobulntdfmm]lmbkmrhth—S&%rdﬂbﬂf

whom were obligate heterozygotes, had nu
cleotidese activities in the intermediate
range, but RPK actiitles were essentially
normal supporting the postulate that partial
deficlency of the latter is associated wth se~
vere nucleotidase deficiency only a3 an epl-
phenomenon [1] Additional studiea an cells
from proband B indicated that rendual RPR
in hemolytates had normal Michaelis con-
ctants for ATP (0 03 mAf) and for ribose 5-
phosphate (011 mM) sod a normal pH

opumum (7 9)

Table ?mo records the efevated eryth-
rocyto glutathione concentrations that have
been poted uniformly in other instances
of ths syndrome, Again s epphenost

enon is suggested by the abaence of 1 &
tecizblo carner state for this abnonmality 8
offspring of cither proband. Assays of g
colytic intermediates demanstrated about two-
fold clevated concentratioms of glueos™
6-phosphate and 2,3-diphosphoglycerte.

Both enzymatic and spectral assays iod
cated that total intrecellular nocleotds
were Increased 4-4.5 dmes the copeentry
tions usually found In pormal controls. Ad-
calne nucleotide concentrations are know?
to jncrease as a functlon of shortewed mext
cell #ge but not nearly to the degree exki>
ited by these and other subfects with severe
pydmidine muclcotidsse deficiency Dau s
table I d that these elevatk
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cells It is even poasible that such residual
activities are not due to the aberrant iso-
ryme but rather represent a normal mmor iso-
zyme that is only revealed by genetically in-
duced absence of the major component [3]

Partial punfication procedures, such as
those developed by Torrance et ol. [31] may
therefore bo necessary to concentrate wuffi
acnt nucleotidase activity to characterize
adequately Studiea could doubtless be per
formed on preparations much less refined
than the 250 000-fold purification achieved
by Torrence et al, and we [14] and others
[6 32] have explored utilization of selected
steps from thejr protocol, such as DEAE-
celiulose or Sephadex fractionation and am
monifum sulfate precipitation, to enhance
low levels of residual activity Such proce
dures, however should be undformly stan-
dardized among vedous laboratorics If mean
Ingtul companzons are to be made
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Human Haemoglobins and Haemoglobinopathies in Arabia,

Hb O Arab in Sapd: Arabia

M A F El-Harmi and H Lebmann
Uulversity Department of Blochemistry

King Abdul-Ariz Tesching Hospital
of Bloch

Istry Cambrid

and Faculty of Medicine, Riyadh, and Dy

Key Words. Arabian pealnsnla Szudi Arabie Haemogl :

Abnormal haemogloblns  Thalassarmia

1a b

g, 2re

T

Abstract. In the Arabum pent

8l far from being falrly established, With the excep

pathies, though very
tlon of the eastern province of Studi

Arabia, where scveral aspects of the sickle-cell diseass have been focused upon, fo¥
reports have appeared in the literature. However in 1974 one of us (M.A.F EH)
has initiated a comprehensive mvestigation, in collaboration with the Ministry of Healib
on hacmoglobinopathies in various parts of the country These studies have revealed 8 6%
pocket for the sicklecell gene end a new stroctural abmormslity In the present report
we describe the finst finding of Hb O Arab 1n Saudl Arabia, which may shed mare Fgit

on the anthropological significance of this haemoglobm variant,

Introdoetion

Hb O Arab it 2 relatively rars abnormal
haemoglobm which has been found in & spo-
cific geographical distribution. It has been
found mostly In families m Sinai [31] Main-
Jand Egypt (4 18] Sudan [17 38] Southern
Yemen [4] Yugoslaviz [12] and Bulgaria
{151 Hb O Arab has also been found in
Americen Negro families [2] Greek families
[34] and Jamaczns [25 28] The highest
1ocidence being reported in families from

ulgaria [20] and Yngoslavia [12,13]

5 1t hulbi-n suggested that Hb O Anab
could be used as 21 anthropological marker
spetific for Anb cthaie gOUPs {¢] Others

have suggested that the abnormal haewo-
globm could origlnate from a non-And
population, probably related to pre-seout
Egyptns {38] or Parish tribes of Northr
Incia [13] An alternative proposal was 3!
Hb O Arsb possibly ongnated {ndeperd-
ently from Bulgana (20] The Ambk ong®
of Hb O Arab has been lesy advocated be-
cnuse of the lack of Ity discovery In the Arr
bian peninsula [13 24]

In the present study we report oar find
fngy 1n a Saudi Arabian female heterozypot
for Hb O Arab. Structural studles and bio-
synthesls showed the patent o be doubly
Feterozygous for Hb O Arab and thalassac-

mia.



Hurrmy im and it

Materialy and Methody

The proposhay was  3-yearold femels ad-
mdbhcmﬂﬂwlnldlmlnﬂhm
she cooplaiacd of

F7 aad Ind griesomcgaly She came from as ares
Notth of Riyadh and mose of ber famlly wes
b for mrvestigation.

mdices were g
wradard methods [11] md wom Wi determined
tlowicy Sieckns method [3T). Fiaemolymts
= prepared and eamined for the pressncs of
Eaemogicbe by

o Anadla: Hb O Arab In Sand! Arsbla

prowed ® cpmAraction absorbance a1 20 m,

dcteontned a3 dpm
per frachonoptical demmity sl at 540 or $14 am.

Renalts

ubomoryt:mrcmkdhypochmnic

ytic cells with a h
uﬂlonolB.S]Jdlpxkcdc:!]volmol
0.26 Inrexlitre, a red blood cell count of
421091 and & reticulocyte count of
54 Marked antsocytosts and polkilocytosh

of yiobin by jom-cxcharpe m d target ceils were observed,
of the aboormal bin, was  Irom d i a mild iron de
Coafirmed by fmgerpriating [35] and amise aod  fickency of 13 4moll compatible with the
:’Y“Uﬂfvﬂwmu o microcytic ctlls observed i
sboomal wriecctiylated
I kre buxysthom wes carmed oot by te U PeTipbenal blood.

Wethod of Liogrel awd Borsook [25] m meodifled
by m (L5] Thereatter giobln wes prepared [33]

Hb A, amounted to 3 7%, Hb F to 2,64/
and the abmormal variant up to 42% of the

Takle 1. Globen cham broeyatbeus b penpheral blood trom  Hb O Arab beterrygon

¥ Giobea source Tocorparsisom of TH-koucine mto globe chaim
Qiobes chars ratyt, whoot kovemin In Globln chals ratos, wih eemin b
ocobetion incubxtion
w0t redoscuvRy pectfic actmty total radscactryny specific actrvaty
cpmickarm pea/230 nm cprm.chain om0
_ gk _ _ £ _ £ r Lad
£~ ro3 Lol A LA L | »oroop
Whole ey 031 047 032 OS5 051 0% 06 QD 01 0@ 65 AR
Pershed betrarmer 03 041 103 0312 043 104 048

041 091 o2 048
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Human Haemoglobins and Haemoglobinopathies in Arabia,

Hb O Arab in Saudi Arabia

M A4 F El Haoniand H Lebmann
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of Blochemt L

and Facolty of Medicine, Riyadh, and De

Key Words. Arablan peninsula Saud! Arabla  Hazmoglobinog

Abnormal heemoglobing Thalassaemls

Abstract. In the Aratian peninsula, haemoglobinopathies, though very interesting, e
still far from being fairly established. With the exception of the castern province of Svd
Arabia, where several aspects of the sickle-cell disease have been focused wpow, fo¥
reports have appeared in the literature. However fn 1974 ane of uws (M.A.F EH)
has initinted a comprehensive fnvestigation, n collaboration with the Ministry of Heath

on hacmogloblnopathies In varlous parts of the country These studies have rovealed 8 v
pocket for the sickle-cell gene and a new structural abnormality In the present repad
we describe the first finding of Hb O Arab in Saudi Arabla, which muay shed mare Gt

on the anthropological significancs of thls hacmoglobu variant.

Introduction

Hb O Arab Is & relatively rare atmormal
hacmoglobin which has been found in & spe-
afic geographical distributlon. It has been
found mostly In familles in Sinal [31] Maln-
Jand Egypt [4 18] Sudan [17 38] Southem
Yemen [4] Yugoslavia {12] and Bulgara
{19] Hb O Amb bas alo been found in
American Negro tamilies [2] Greek families
{34] and Jamaicans {25 28] The highest
incldence being reposted ln famlles from
Bulgaria (20] and Yugorlana [12, 13)

It has been suggested that Hb O Anb

logical marker

have suggested that the aboosmal haemo
globln could orlginate from s pos-Afl
population, probably rdltedmpmdﬂﬂ
Egyptians {38] or Parish tribes of Northez
India [13] An alternative proposal was £
Hb O Armb possibly ariginated fndepend-
ently from Bulgana [20] The Arabic orif®
of Hb O Arab has been less advocated be-
canse of the Iack of its discovery in the At
blan peninsuin {13 24]

In the present study we report our fiad-
Ings in & Sandi Arsbian female beteroryp®
for Hb O Arab. Structural studies and bo-
syathesis showed the patlent to be doubly
h gous for Hb O Arab and thalassas-

could be used as an anthrop
,Pcd_ﬂclorAnbcthnicmuPi(“] Others

mia.



Human wad

defects which mzy induce hacmolytic anae-
mis, as & reslt of membrane damage doe to
stroctoral alteration fn the amino ackd se-
quence or s pnbalance in the haemoglobin
subgnit production. The effect of amino
aid substitution on the properties of the
hacmoglobin molecule i variable and so are
the clinical manifestation and severity of the
Individual hacmoglobinopathles.

The h of

18 Arabla. Hb O Arab in Sandl Arahla

mua and in the heterozygots states, the car
rher ks symptomless (20, 28]

The present work describes a patient
with the combinaton Hb O Arsb/o-thalas-
sacmis who has cndergone splenectomy
during the present stody She was muffering
from harmolytic ansemia winch could ex
plain the favoured survival of y- snd 3-chain
resulting in an meresss in Hbs A, and F

orighn, which may result in ansemin, can be
dur to the presence of sickle—cell gene hemo-
Tygosity or unstable Do
ble heterozyposity for two abopormal hacmo-
globls or stroctural and blosyntbesis ab-

dery which may result m cfinical manifests-
tions are due to the presence of the most
common b thi
eg Hby 5, E and C diseases. With the ex
ceptioms of these sboormal haemoglobins,
hwmmmm

for Hb G Philadelphia
W[N]mﬂlm:ofﬂbx\vod'hh
b abo been found [2.] Thero are few re-
ported cases of Hb Tongardkl {1 5] Hb Ac
cra {23 wdentified a3 Korle Bo, Punjab {29]
mdl-fbos::m[zx]nuu:dwhth,m

secm by tres 0 give
the 1o bae

to Hb A. Howover
ber o-thalesssemia was cvidert &3 eddition
of harmin did not correct the marked de

of Hb O Amab In the centre of the Arablan
pentnsnla Iinks fts previoos dhcovery in
Aden In the south and fn Nortbern Yemen.
The discovery of Hb O Arsb in Sandi Are
bia may indicats that the recent cases of Hb
C detected n the east of the covntry using
paper electropboresis as the only means of
identification {16} may in fact bave been
casey of Hb O Amab.

One can only stress that #f hacmoglobin
varisnts are to be used ;
sarkers, they muost be defimtely identified
and tho rachal origins of the propositi stated
clearly

A

Hb O Arab has been found m a homazy
fous carrier and n combination with Hb §
13 17 28] and Hb C [28) and f* and
F-habasaemizs [19 20] Hb O Anb thus
reporied appear o cause & mild clinkal
maifestation in the homorygous states sod
b combination with Hb 8 when ssociated
with g°-thatassaemia, the aboormal haemo-
Hobin results in o severe clmical condition,
companble to that of Hb E-thalessernia
Howerer in combemation with g*-thalassse

W shouid Liks to thank Dy | Kheweshel 2ad
1 Skere for thelr support This profect was
poricd fraacrally by the Usivarslty of Riyadh.
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total haemoglobm concentration the re
mainder being Hb A On the agarose film,
at pH 8 6 the variant migrated wath Hb A,,
but m agar gel clectrophorests, at pH 60
the abmormal haemoglobin moved toward
the anode 1n a pesition identical to that of
Hb O Anb Furthermore, the haemoglobin
vanant was identified, fn the ammo acld
analyns, as Hb O Arab with the substitution
ol 13 g reported previowsly [3]

In vitro biosynthenss in the patient s reth-
calocytes, performed m haemin fres and
haemin-containing media, showed a marked
decrease In the exchmn biosynthess com
pared with that of pon-a-chams (table I).
The ratio of *H kenane {ncorporated ioto -
and non-a-chalm indicated, on globm frac

moderate stimulation of

tionation (fig Ina
o Over nou-u M globm prepared from whole-

& 8 3

3 3
(s~ Audasctrrty H epm x 10-2/m)

-3

Fix. 1 Elution profile of giot®
chaips from Hb O Arb bt

o

800

cell lysate. Gel filtration revealed 0o st
able chain dmmer The preferential hxsh
cifect on a~chain blosynthests I punficd 1t
tramer molecules sas higher than that o
served in wholecell globm. However ther
was a substantial general Joss of a-chaln ™
droactivity on punfication of hacmoglobd
tetramer 1 the Scphadex G-100 cohums-
though the loss was greater when biosy™
u;ahwuwncdoutmdwabsmﬂt‘
haemin  Stoular results were also oRET™
ed in same iron-deflaent cases Jn our Jabo

ratory

Discrsyion

Annemia due to hacmoglobm disorder
is usnally classified under Intracorpusculs



Phymcockanical properhes
Broctan. buophys. Acta 30 608619 (1950

b Anbls. Hb O Amb in Sendi Arabm

34 Sherms, R 5§ Willem, L, Beptht, N Q.

sacmie In femiles of Greek arigia. Pathology
2 8953 (1976,
33 Sk, K, Bale, D Ervine, D Lehowm, H,

Recetred Jurmry 22, 199

Accepted Tanoary 2, 1980

De M A F ElAarml, PhD (Caniab),
Untveruhty Department of Blochemistry
King Abdul-Ariz Temching Hosphtal,

Facxlty of Medicine, Riyadh, PO box 2925
(Sand! Arabha)



2

2 Atwater J asnd Ragan, J Haemoglobln O
Arab tralt In three gencrations of an American
pegro family Abstract. 10th Congr Int. Soc.
Haematol Stockholm 1964

3 Baglionl, C, and Lehmann, H, Chemical het
crogeneity of haemoglobin O Nature, Lond,
196. 229-232 (1962}

4 Barokst, A, Marengo-Rowe, A. J,, Gaffney P
} Hmtsman, R. G and Lehmarm, H. Hae-
moglobin O Arab in Egypt and Aden. podble
errors resulting from the use of hacmoglobin
variants as gepetic markens fn population sur
veys. Z. Morph. Anthrop 59 100-103 (1967)

5 Beaven, G H., Hormbrook, R. W Fox, R.
H and Hochm, E R.. Occurrence of hetero-
rygotes and homorygotes for the achain hae-
magloblu varlant Hb-J (Tongarikl) In New
Guinea. Nature, Lond. 235 46-47 (1972)

6 Betle, K., Martl, H. R, and Schlicht, L. Esth-
mation of small percentages of foctal haemo-
globin. Nature, Lond. 184 1877-1878 (1959).

7 Clegg, J B M A, and herall
D ] Abpormal human heemogloblns. Separa-
tion and characterization of the o and
p<chains by hy and 1
tion of two new variantss Hb Chetapenke and
Hb J (Bankok) J molec. Biol 79 19-108
(1966)

8 Clegr, J B sad Waihenil, D J Haemoglo-
bin synthesls during eythroid maturation in
a-thalassaemis. Nature (new Biol 240 190-19°
1972}

9 Cleland, W W Dithiothreitol & new protec
tlve reagent for SH groups. Blochembstry NY
3 480-482 (1964).

10 Cornmg-EEL Agarose film/cassettc electropho-
rests system. No. 001 91 046 A ed. (1974)

11 Dacic, ] V and Lewis, § M Practical haema
tology- Sth ed. (Churchill, London 1975)-

12 Efremov G Apostolova, § Duma, H, Wi
son, ] B and Hubman, T H J Haemoglo-
binOArlbLanypsyluml‘lyc{SRMncedmh.
Yugoslavia, Acta med. yugos! 27 359 M8
573

13 Bfremov @ D Saditario, A, Stalancay A
Dojclnor D and Homan, T H J Homory
mh“modob!nombln-‘ymhmllyl
Yugoshva, Hacmoglobla J 38%-394 (1977)

14 Bl Harmi, M A. F.. Aspects of the aichleceil
gene and other haemoglobinopathies In the

El-Hazmn Lehsm

Arablan Peninsuls. Hom. Geoet 2. 33-18

(

15 EFHazmi, M A, F and Lebmasn, H. Hemo-
globm Riyadhayf (120 (GHY) Lywasm) A
Dpew variant found in association with e-thabs-
sacmis and Iron deficlency Hemotlobin |
59-74 (1976)

16 Gelpl, A P and hung, M. C. Scrceaiog br
abnormal hemoglobim In the Middle Ext
ew data on bemogiobin S and the preseoct of
hemoglobin C fu Sandi Arabla Acth kacml
56 334-337 (1976)

17 Torahim, S. A. and Mosufs, Do Skilesd
h;modoblnod}umhnsmr:bﬂﬂy
Br med. J /il TIS-T17 (1967

lshanLA.,Hoamn,Lc,mdArﬂ.A
Y. Haemoglobin a f, MLys chemical e
fiation In an Egyptan family Scfeoce I3
297398 (196T).

19 Rantchev h. N Tcholskov BN Bagfos:
C. and Colombe, B Haemoglopin O Anb &
Pulgaria. Natore, Lond. 205 187-188 (1965

20 Kantcher K. N., Tcholukov B. ¥ Coer X
Lehmann, H, and Et Humi, M. A F T &
familiey with Hb O Arab tn the Bursss
ulBulprh.Obﬂ'ﬂlboosquﬂﬂm
anbOAnb—l"_c.tnmmﬂLHﬂm-G"“'
26, 93-97 (1975) 5

.1 Kaofman, S, Labs, H, Clejan, L Wall
Lorkin, P A, and Lebmann, H. Heemotht®
G Stubu, f 80 AmLys in the bomonF™
state in a patient with a
Hom. Hered. 25 60-68 (1975

72 Lehmann, H. Personal

23 Lehmann, H Besle, D MW‘,F;
Haemoglobln. G Acern. Nature,

24 Lehmann, H. Marsofian, G and Mooe™®?
A.E«Dmrﬂ)uﬂoao!ddk-cdlbm“;
I Sandi Arabla. Nature, Lood. 158 4%

(1963)

25 Lingrel, J B. and Borsook, H. A comrarte
of amino cid jncorparation inta the pY
bin and ribosomes of marrow
and clrculating reticulocytes of seeerely M
i mbbin Diochemhuy NY 2 353

(1963).
26 MarenpoRowe, A 1. Rapid *;f"’““’“h e
nd quantiation of haemog obrs
790-792 (1965

acetate. ] clin. Path. 14
27 Milner P N and Hefman T HJ



and haemogio-
bin C. New Engl I Mcd.m 1417-1425

s,
EPdﬂh-Tl:u:l.C.,Lnu.A Suthoposion, R

€74 1979)

propartis of homas globun
Beochin. blophyx. Acts 30- 608-615 (1558).

in Arstbia. Hb O Arab la Sand] Arabm

34 Sharme, R X5, Willlems, L, Baptit, N. d.,

dnmy
mm.w.mo-ms(lm

37 Stookey L L. Foruzse A naew spectropbo-

tometric resgest for lroa. Aoalyt Chew 42

TI-T81 (1970,

Via F Beale, D and Lehmasn, H. Hue-

8

Recoved Jumary 22, 1979
Accrpted: Jimoary 2, 1980

Dr M. A F El-Hami, PhD (Cantab),
Unkversity Department of

Kmg Abdui-Ariz Teaching Hospiaal,
Faculty of Machema, Riyadh, PO bax 2925
(Sand] Arabla)



2 Atwater J and Ragan, J. Haemoglobm O
Arab traft in three generations of an Amencan
pegro family Abstract. 10th Congr Int. Soc.
Haematol, Stockholm 1964

3 Baglionl, C. and Lehmann, H.. Chemical het
crogeneity of haemoglobin O Natore, Lond
196 229-232 (1962).

4 Barakat, A, Marengo-Rowe, A.J Gaffney P
J Huntsman, R. G, and Lehoana, H. Hac
moglobin O Arab in Egypt and Aden possible
errors resulting from the Dse of hacmoglobin
variants as geoetlc markers jn populstion sur
veys. Z. Morph. Anthrop 59 100-103 (1967,

5 Beaven, G H Hoenabrook, R. W, Fox, R.
H., and Huehns, E. R. Octurrence of hetero-
zygotes and homozygotes for the a-cialn hae-
moglobin vardant Hb-J (Tongariki) in New
Guinea. Nature, Lond 235 46-47 (1972)

6 Betke, K., Martl, H. R, and Schlicht, L. Esti-
mation of small percentages of foetal hacmo-
globin. Natore, Lond. 84 1877-1878 (1959).

7 Clegg, ] B Naughton, M A, and ‘Weatherall,
D ] Abnormal human haemaglobins. Separe-
tion snd charscterization of the o and

fA-chains by chromatography and determina-
tion of two new varants: Hb Chesapeake and
Hb ] (Rankok) J molec. Biol 19 19-108
(1966)

8 Clegg. I B and Weathern!, D J Haemoglo-
bin synthesis during erythroid maturation in
a-thalassaemis. Nature (new Brol. 240 190-192
as72).

9 Cleland, W W Dithicthreito! a new protcee
tive reagent for SH groupy Blochemistty NY
3 480482 (1564).

10 Corning-EEL Agaroso {1m/camctte clectropho-
resis system. No 001 91 046 A ed. (1979

11 Dacle, ] V and Lewis, S M. Practical hacra-
tology™ Sth ed. (Churchili Londan 1975)

12 Efremov G Apostolove, 8. Duma, H, wil-
son, ] B, and Hulsman, T H.J Hacmoglo-
bin O Arab in a Gypsy family of SR Macedoala,
Yogoslavia. Acts med. yugosl 27 3593468

13 Efremov G D., Sadlkarko, A, StoJancov A
Dojclnoy D and Holman, T H. J.. Homoxy
mwnowh-mhmﬂyh
ywﬁ;}btmdobiul 389394 (1977)

14 ENHazml M A F Aspects of the sickle-cell
gene and otber haemoglobinopathies I the

El-Hum Tewrm

Arablan Peninsula, Hum Genet. 52 30-335
(1979).

15 EL-Hazmi, M. A- F and Lehmang, H Hemo-
tlobin Riyadh-ay (120 (GH3) LysAx). A
new variant found in sssocation with e-thak-
ssemis and drom deficiency Hemogobis L.
59-74 (1976).

16 Gelpl, A. P lnd}\hl.lLC..Scmcnhth
aboormal hemoglots fn the Mdde Ext
ncvd.lumbmwgluthmdﬂnwumd
hemog.loblnClnSandimbh.Amhﬂ"-
56 334337 (1976).

and Mosts, D Skdie<sd
Sodanese fumly

€. and Colombe, B.. Hacmoglobia 0 Arb B

Bulurh.Nlture.Lmd.?CUl

20 hantcher K, N Tcholslov B.N Coey &
Lghmmn.}{.,lndEIHlmﬁ,HA.F Tuehs
familicy with Hb O Arab in the Bores
afBu]pﬂl.obcavldou:ouﬂﬂm
of Hb O Arab-fo-thalasssemis. Hozt G
26, 93-97 (1975

21 Kantmas, S., Laba, H Clejan, L Wil b
Lorkin, P A, and Lehmann, Ho
OSmhn.,JGJAm-Ly;ln(behoﬂ'-‘nP‘
sate fn a patient with coscri
Hum.Hatd-ZJéO—&(lWS)—

22 Lehmana, H. Personal commuzicatioe-

23 Lehmang, H Beale, D and Blo-Dokx, F &
Haemoglobln. G Acca »
363-365 (1964)

24 Lebmarn, H. Mannflan, G and Mooawr®
A E D&dbmbna!ﬂdle-ceﬂw“
{n Sandl Arabia. Natre Lond 198 42
(1563)

umvaJBnndBotwoLH A compant
of amino ackd incorporation into tbe .
blnmdnbmomcloluummlhrﬂdm
and clreulating reticlocytes of severcly o0
mk rabbits Blochemistry NY 2 309-3.

(1963
25 Maresgo-Rowe A} Rapid electropborn
and quantitation of baemoglobins o0 celtuko

acetate. ] clin. Path. 14 90-792 (1965).
27 Miper P N wnd Hohman, T H 1 Stodk



Femoglobea C4-A

Case Report

Hematologhc sewches doos ba the coare of &
routoe evalaation of  S6yearold womsa dem-
cosirted the prewnce of pwmerom target cell
huhlmhtdmfo(bupﬂbhcﬂﬂood

vaina wers hemoglobin 1463/
G.R.BCANXID‘VLM(NBJFLMG'IJGJN

covat 14 Her phydel exsm-
-‘hln-eﬂnodmﬂ‘mhty

Resaty

»  Hemoglobin electrophoresis in starch gel
& pH 8.6 demoostrated two major bemo-
pobins 10 be present in eddition o Hb A_

A, md a rapidly mowing hemoglobm with
mobility alightly greater than that of Hb N
Soattls (fig. 1). The towly migrsting hemo-

"1 2 3 4

Fit. 1, Sterch gl dectrophormis at pH 86
1~ Normeal coatrol (AAY; 2 = pabent; 3 = hoker
mfwm){hﬂh(}‘l}n she), and
4= Hb C trakt,

<
o
;“ 8
gm
k -l L] n o W L]
Practren We.

Fig. 1. Fractiowation of bemoglobins from the

bemogiobims
buffcrs a3 descibed by Abrahem of ol (1] Memn
mmmmwm
retoos Hb C 310110, Hb A
usinet.;u-hyhubcmodoblnmior/.,
and Hb 1 124 + 0 A

gobin had the characteristic electrophorete
mobility of Hb C in agar gel at pH 6.2,
Hemoglobin fractionatron by DEAE-cel
holose chromatography (fig. 2) alowed the
slowly wd napidly migrating hemoglobins to
be isolated in pure form. An addrtional he-
moglobin  with  electrophoretic mobility
dentical to that of Hb A was also resobved
by the clromatography and had an efution
position after that of Hb A
(62 2)- The globin chains of exch hemogio-
bla wero scparmted by CM-celluboss chro-

bemoglobln demonstrated
the presence of # a3 well a3 an o-chain hey

hlmdﬂumpuﬁﬂmuwﬂdcnb}y.hqd
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Hemoglobin C-F-A
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Alstract Hemoglobin I (a 16 lys — glu) was identified in asociation with hemoghotans C
and A In a black American woman who had no clinical or hematologic drscase Her enythre-
cytes contamed four major hemoglotnns, all of which were separable by DEAE-ceihox
column chromatography Nearly 504/ of the total recovered alchans were present in e

bination with ,
hy brid hemoglabla

Hemaglobin 1 (¢ 16 Iys — glu) was first
deseribed In 1955 by Ruchnavel et al [11)
who discovered this vardant in a black
Amcrican family Subsequent reports hase
described the identification of Hb I In 11
additionnl families from widely separated
arens of the world [4) In thk communica
tion we describe the hemntologic and Jabo-
ratory findings of an Amerkcan woman who
was (ound to have Hb I ay well as Hb C,
and who thereby provided an opportunity to
esamine the Interaction o theze aboormal

hemogloblns.

Methods

with &
Hematologic mensarements were made
Coulter model § cell counter which was standar
dized dally uslng 2 commercial mp;hrd Stroma-
{tee hemolysates were prepeted  from washed

suggesting that there may have been prelerential formation of the &

erythrocytes alter gdditlon of an equal yolm o
water and 0.5v0h carbon tetrachlockle, Hemoflo:
tin electrophoredy way carried {a starch el 38
Tris-EDTA borate bufter pH &6 [13] and jn %
gel with cltrate buffer st pH 62 (7} For ayac
thon and quantitation of the variony bemogtobet.
DEAE-celtulone column chromategraphy a8 10
formed oy glycive-coatalnlay boffers 1 &
writied by Abrabem cf ol (1] Globla chala &%
matography was earrfed out gccord g to 1he ¥
cedore of Clegg ¢t 1 [3]

The purified alchaln was digested whh W
sin and the resuiting dipest sublected 1o peptk
mapping (3] The aboormal pepitde was
from a trypin dipest by gel flimation wing &
240 X 25¢cm column of Scphader G-25 whick
was cquilibrated with 2004 scetic wckd. Traces &
coataminating peptides were remaved by chroes®
tography on a column of PA 385 usipg o [isea!
pyritine-acetic acid gradient [6]. Globin chalsysd
peptides for amino acid analyss were hydrolyr?
in 6 N HCY at 110 °C for 24 h. The analyscs wert
rmade with a Beckman-Spinco model 121 M amied
ockd analyzer equipped with a system AA fntegrat?



.
&, RBC 494 x 10971, MCV 93 fi, MCH 31 pr.
sod retcalocyte count LéYs. Her physical exemi-
whow thowed mo abmormality

A, ad a rapidly moving hemogiobm with
wobility slighily greater than that of Hb N
Sexttie (fig. 1). The slowly migrating bemo-~

o

t
N

+4

4
>

L

‘4—/\:(0

1 2 3 4

\ FRL Sarch gl electropboram ot pH 86,
= Notmat coatrol (AA) 2 = panent; 3 = heter
STIMCke for Hb N Seatile ( 61 bys — glhu), and
4~ HbC .

nm 0 W oo Wm g W0

Fig. 1. Fractiontion of hemoglobhes from the

~contatalng
buffecs £ described by Abrahaw ot of. {11 Mesn
recovery vatwes from threo chromatographic mpe.-
reom wwt: Hb C SOE10M, Wb A
443 1 06%; the Inbrid hemoglobin 123 + 020y,
wd Hb 1124 + 0%/

globin had the characteristic
mobility of Hb C in agar gel a1 pH 6.2.

Hemoglobin fractionation by DEAE-cel-
Inlote chromatography (fig.2) allowed the
slowly and rupldly migrating bemoglobins o
be bsolated in pore form. An additonal he
moglobin  with  electropboretic  mohility
identical to that of Hb A was alswo resolved
by the chromatography and had m elotion
position after that of Hb A
(g 2) Theo globin chains of each hapoglo-
bin were weparated by CM-cellnlose chro-
matography and the amino acd composi-
ton of cach was determmed.

The identity of the eurliext emerging be
moglobm as Hb C was based on it electro-
phoretic and chromatographic behavior as
well &3 the properties of its globin chaing
snd no forther characterization was curried
ot

Chromatography
the last emerging hemogh
the presence of # 25 well 23 an a-cheln hay
hgmduibupndﬁmcomldtrd:}ynhmd

of giobin chains from
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of that of a* A peptide map of tryptic pep-
tides from the vanant a~chain showed T 3
and T-4 to be missing, with the presence of
an abnormal peptide which gave positive
staining reactions for tryptophan, arginmne,
tyrosne  and histidine The amino acld
composition of the punfied peptide (table 1)
indicated the presence of a lys ~ glu sub-
sttution at o 16 demonstratmg therefore,
that the variant globin cham was o!

The hemoglobin fraction that eluted
from the DEAE~cellulose column immedt
ately following Hb A contained mmnly o'
and fC-chains (fig 3) A very small quanti
ty of f\-chains was also present and possi-
bly some d-chans as well, but o' was the
only a-chain detected. This hybrid hemoglo-
tin fruction represented 12.3 * (SD) 0.2*,
of the total based on three DEAE-cellulose
chromatographic determinations. Hb T the
other a'-containing fraction made up
124 + 0.3%.

Table L. Amino acid composition of the «-T 3+

peptide from the variant echain!
Amino sckd Normal Composidon of
compesition  the veriant
of eT31+4 o-T 34 peptide
Lyuine 1 ] —1
Hitldine 1 102
Arginine 1 0%0
Glutamic acid 3 407 +1
Glydme 4 34
Alanine 8 8.09
Valine i 097
oo o
1
Tryptophan? 1 *

1 v,wmmcheumbad‘mmo-ddmid\n
P Fopten gt by 2 T

Hoxdy Barden

e

e
o
[~ kel o ©

i 5

¥

3

Pacton W0

Fig. 3. Globin chaln separation from the be

moglobin hytrid CM-cilowe chromatopiy

was perfarmed with buffeny comtalning I o
according 1o Clegp e1 2l 3]

Discasslon

Previous reports have described teht
different hemoglobin combmancas & wiich
a-chain structural variants were preses &
gether with f~chain variants, with 1 o
mation of hybnd hemoglotnas [2, 5 91
14] In cach of these combinabont e
quanttatrve distribation of the pormal, V&
fant, and hybrid hemoglobin forms (el i
intbcctpcctcdra.ugcs.bncdonthcrﬂﬁ“
quantites of each of the globin chains pres-
ent and assuming random associanod ol;
and pon-a-globln chalns ja the formated
the hemoglobn tetramer molecules.

In the individual described In ths repot
a disproportionate fraction of al-chamns &~
pears to have been present in combinatk
with f° whereas pC (+ 8) mecounted fO
434 /s of the patients nan-a-chaim, &
alft hybnd represented 49 8% of the ™

covered alchaine, soggesting tbat OXT
may have been preferental formation of ¢
hybrid hemoglobm This pattern of & wod
f~chain ausociation in vh o also contrasts &
terestingly with previous observations tht
were made in expenments using

mixtures of Hb C and Hb 1 [10] Und
condstions that promoted globin chain by
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bridization in virro, formation of the olf°
bybeld was obtenved pot to proceed to the
theoretical equilibrium {raction, cven over
ety Jong periods of tims [10]

Hb I b been shown to have
vormal functional properties [B] conmstent
with the bemologic findings of this pa-
tent, which were indistingubhable from
those of ndividuals having Hb C mait.
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Abstract. The case history of a patient with moderate factor
recurrent deep ven thrombosis 15 described A decreased resting
suggests that in wivo Hageman factor acts mainly as a promotor o
further indicates that the int vitro demonstration of factor XII as an acu
chemical pathways might be of minor importance in vivo as alternative

vation of these systems exist.

Introdoction

Although factor XII (Hageman factor) 13
an activator of several distinct biochemical
pathwayz, the intnnsic pathway of coagula
tion the kallikrein-kinin system the plasmmn
open mediated fibnnolyns and the activa
ton of the fimt component in the comple
ment system the relationship of factor XII
and the pathways 1n which it is mvolved s
partly clanfied {12] The relative sig
ce of the function of factor XII in
processes is illustrated by the
endency in patients with
Hageman trait, whereas thrombotic cp1
sodes have been reported [2, 10 13] Thms
report describes & further patient with & low

ooly
nifican:
vivo in these
lack of bleeding t

XIT deficiency 24
fibrmolync capact!
f clot drsofution. 1
vator for other bie-

pu_hnj‘iff’“@'

factor XII level in whom recurrent vepows
thrombotic episodes occurred

Case Report

At the time of lovestigatioa the petient 38 !
36-year-old male. There »&3 DO b7
of 4 bleeding teodency  eltber a tho patest of 33
family At the age of 7 he bad u fracture of 24
right forcarm without complications. 4 years Prif
to the present lnvuﬂpﬂoubederdﬂ’d'm
thrombosis fa the nght leg and phicbosrt?
demonstrated thrombols of the poplitcal vein &
tonding to the right external ilisc vein.
treated with coumari antcoagulants and wat 8
moomhmhhjobulfmmd:yminm
for u thort period of ewedling of the right bt ™
further thrombotic eprsodes occurred  untd e .



Recrarent Thrombosh in & Patkent with Pactoe XTI Deficlancy

wopped the wricoagnlent therupy 4 months prior
‘0 the pressct investipation. 2 mant Later the keft
leg becaro wwollen and pabxful. After 4 wesky be
“a adanitied 1o hospital aad aaticoaguletion ther
w7 wis started agatn The resiing of e kg
prisad and the patlert was tramsferred w0 this
howata] for fwctber treatmest,
S Jeft beg revealed am aimost comphete blockage
o o decp vin In the leg aand thigh with pamer
om mpecfichal coflateral vebex.

Piyiial canimtion reveld o ocdemaion
et ey e foot with ight cyanosis of the toes

B wnn treated with properly adnsted conmsar
' smtcongoistion theragy and elavation of e log
bl afier 3 weeks the gweilinge dimppesred leav-
;ﬁh slight dhcnloration of the sk of the

Bowtha execiietions wers (reference valoes
® pervabess) haococyte coomt 41X 108Gaer
(0110 with mormal whtte call cinribunon,
baccaogiotes 90 mmold (3 8-106), sedimatation

‘abnkker
corresposdiag to 1U #0 2 party o plaeme, Flbria-
ogen cootent wis moewred =1 clotiable protets
by the techuque of Chewsy [4] Factor lovels wers
messrrrd Tung oOs-etape wmay with commerclal
hyophullzed factor-Gefackent plawnss end cowtrod
placma soppled by Mertz and Dade AG Berne,
Switzerlead,

Tl and

ermnce Talwo and comtrol  Antithrombio-IIT sc-

Mo % xnvh, serem proteim 74 3/ (63-83), so-

*lamtinypes concotration was 39 g1 (17-32)
ad wl 23 g1 (1339 Scom to-

-macToghobutia
W Il 48 g (40-7.5), cholesterol 41 mmoll
0347, tatrerd

England).
Facior VITT amigen level wes deternmined by
Laocell ocist bmauaoskecirophorsss wsieg factor
VI anubody from Bebrinmgwerke, 20041 b
24ml of aquroese gel, 10271 m berbial buffer pH
214 The lectropboresh wes comed out af 2 Viem
for 0b

The cosguiabon stodies and tho platciet eggro-
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Abstract. The case history of a patient with moderate factor

X1 deficency 8
fibrmolytc capx¥!

recurrent deep vein thrombosis is described A decreased resting
romotar of clot dmsofutios. I

suggests that in vivo Hageman factor octs mamly as a p
further indicates that the in vitro demonstration of factor XII
chemical pathways mught be of minor importance in vivo a3 alternaf

vation of these systems exist

Introduction

Although factor XII (Hogeman factor) 13
an activator of several disunct biochemical
pathways, the mtrinsic pathway of coagula-
tion the hallikremn kinin system, the plasmin
ogen-mediated fibrinolyss and the activa
tion of the first component 1n the comple-
ment system, the relationship of factor XIT
and the pathways in which 1t 13 involved 13
only partly clarified [12] The relative sig
nificance of the fumction of factor XII in
vho in thess processes is lllustrated by the

th
of bleeding tendency in patlents wi
Jack whereas thrombotic  epr-

reported [2, 10 13] This
report describes o further patient with & low

as an activator for other b
tive pathways for &%

factor XII level m whom recurreat venom
thrombotic episodes occurred:

Case Report

At the time of investigation the patieot 381
36-year-old male. Thero was po e
of & bleediog tendency eitber In the patient of ¥
family At the age of 7 be bad a fracture o &
right forearm withot complications, 4 yoars P
1o the present Investygation he developed 3 &
thrombosls in the nght kg od
demonstrated thrombows of the popliteal ¢i2 €
tending to the right external fiac veln. He **
treated with coumarin anticoagulanty and was ¢t
to cout Ge his job a3 foundry worker Exc?
for short period of swelling of the right k. ™
further thrombotic cpisodes occurred wetd ™



Recurment Thrombosts bn s Patient w kh Factar X1I Defichency

kg became wnllen and palnful After 4 weels be
™ sdritied $0 bospltal and anticoagulation ther

lelql'thﬂ:n:[ﬂ.npdmmtd
::-ly gl scoloration of the skin of the

Rowtise eramiastiom wers (reference valoes
& perethesc): demcocyse cooot 4 1% 10Mllter
0110 wah normal white cxll  drstrfbotion,

90 mmoll @.5-10.6), tedmestation
o X mnvh, e protems Mgl (-3 s
Tem crestinioe 73 amoll (63-117), erine axxmina-

8 for blood, glucre aad protewn ol Exsmine-
on o the

systroa: porraal vabues for
CI%, CIQ, C1 eomrase Milbetor C3 and C4 The
-l coocentration wes 39 g1 (173D
vl 2 23 §1 (1339 Semm o
e byndn 48 41 (40-7.5), cholerserod 41 manoll

m;-’ 81 Q060 pref-poprotens
EH
s 0 and alipoproteies n

Kembke Fubeikker Deammrk),
correspooding to 1 U to 2 perts of plasma. Fibrin-
ogea cootent wxy meastred ms clothable protain
by the techakqee of Chewss [4]. Fector leveh were
messed pung coe-stigy wway whi commerchal

factor-defickent plasmes and costrol
phesa swpplied by Mertz und Dade AG Beroe,
Saritreriand

Exglobols clot lymn tene was perfarmed ac

11 Fbriooges
ottsed with

Facsor VIII antigen level was determined by
Larell rocket ammmmoctectropborvaty oelng factor
VI antbody from Behringwerks, 20050 i
4ml of agsroes gal, 1051 b barbial butfer pH
84 The lectrophoresh wes carried ot at 2 Viem
for 0h
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Abstract, The casc history of a patient with moderste factor XIT deficency
recurrent deep vein thromboms 15 described A decremsed restng fibrinolytie cape]
suggests that in 1ivo Hageman factor acts mamly as a promotor of clot dissolutes. B
further indicates that the in 1ftro demonstration of factor XII as an sctivator for ofber B
chemucal pathways might be of mmor mportance /n 1o as alternative pathways for &

vation of these systems exist

Introduction

Although factor XII (Hageman factor) 1s
an activator of severa) distinct blochemical
pathways the intrinsic pathway of coagula-
tion, the Lallfkrein kinin system, the plagmin-
ogen-mediated fibrnnolysis and the activa-
tion of the first component in the comple
ment systent, the relatlonsup ot factor XII
mdmcpathwnyllnwh}chhumvolvcdis
only partly clarified {12] The relative sig
nificance of the function of factor XIT in
vivo 1n these processes is illugtrated by the
1ack of bleeding tendency fn patients with
Hageman tralt  whereas thrombotlc epi
sodes have been reparted (2, 10 13] This
mPondcgcrrbcinfunhcrpadentMthulaw

factor XII level fn whom recusrent Seuo®
thrombotic episodes occurred

Case Report

At the time of lovestigation tho patient % ¢
36-year-old male. Thers was po previows o
of » bleediag tepdency cither b tbe panert of ¥
famity At the ge of 7 bo find a fracture of &
right forearm withoat complications. 4 years pix
1o the present investigaton he develaped & &7
thrombosh fn tbe right kg and phlebosred?
demoastrated thromboals of the popliteal vein
sendiag (o the right extermal jlisc vein He wo
trested with conmarin nticoagulants and wa1 sb¥
to coptinpe his job as s foundry warker Excet
fo  short period of swelling of the right Jeg, »
further thrombotle ephodss oconrred ot b

L e
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Roromest Thrambosh in - Patlest with Factor XTT Deflclency

Esodate with an enh h

1

VII kevel should pot be consdered a3 cam-
g a hypercoagulablo state snce factor
VI b an acute phase resctant [8] showing
kigh values in many disemse states without
cmmog am incressed clotting tendency [3
UL The patents factor VI kvel was
checked 8 months after the sautc cpsode
2ad was wifll of the same magnitude.

The patwnt’s anttthrombin IT lovel, =
Dexured by an Imorunological essay was
bigh retng oat an entithrombin TIT deficken-
€y This was further verified by the Dormmal
e of antlthrombin-111 messured by the
Garyme activity test. In spite of normal pla-
EXn0gen leved, the patient clearly showed a
reduction in mntrxvascular fibrinolytic ca-

vated by vascolar activator & demonstrated
by the normaliation of the englobulm clot
I7ids tune after venous stan. The lypotbe-
¥ that defickency of factor XIT may bo the

Sxposed 1o collagen [16] knin-mediated -
hnnﬂmmm:momhp-ﬂmuwuh
G Hageman tralt [5] and sctivation of the
“omplement cascade can be initiated both

by the pathway and {mmune
compiexes [6 17] Comparison between onr
patient and the case reported by McPherson
[10] secms to indicate that Hageman factor
may have comiderable importance in por
mal fibrinotysis

We feel this case repoct of a patlent with
moderately decressed factor XII Ievel and
recurrent thrombosks focmes on the &1 vivo
tunction of factor X1I xnd fn some respects

256263 (1572
4 Claen, A Schmelt
methode Tar So Pabet
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Platelet countt
Platelet adhesiveness, retative
Thrombin time, scc

APTT scc

Prothrombin time relative
Fibrinogen, xmolfl

Bleeding time Ivy min

Factor V111 activity refative

Factor VIII antigen, relatl »

Factor IX  activity refative

Factor X1 acthvity relathve

Factor XII activity relative
Antithrombin-111 antigen, g1
Antlthrombln-111 activity relative
Plasminogen, mg/l

Euglobulin clot Iyshs time, h

Eglobulin clot lysh time after venoas stash, min
Flbrinogen degradation prodects, mg/l
Platelet aggregation stodley

Ind phase aggregation after ADP stimulation, smol ADP/1
after e 11

2nd phase aggregal

& definite but not severe defiency of factor
XII which was detected on the basis of a
markedly prolonged APTT

Other factors in the intrmsic coagulation
cascade were 60% or more compared with
control plasma A circulating anticoagulant
could be ruled out, a1 a mixture of equal
volumes of control and patent plasma
yilded a normal APTT The cuglobulin
clot lysis time could be shortened after ven-
ous stasls at 80 mm Hg for 5 min, indicating
a normal vascular plasminogen activator re
lcm;.w haemostatic profile was remvestigat
edgmonﬂulnlerinlpcﬂodwhmthepa-
tent was free of amy scute fllness. Neary

ity were obtained, es-

exactly the same resu Jovel (0.25).
pecaally concerning factor X1 level

Patient Reference vaea
141% 100 190-30 010
0.0 010
3 1317

» 540
033 088115
JE] 2

6 3t
328 as0-1 60
318 o178
0.60 0£0-1490
1.50 0.60-1.60
024 00160
041 024037
136 ass-10
138 85-140
>12 14
1530 <60

0 0-10
40 [

05-16

The low prothrombun trme and the I
gmal factor IX level was due (o anticodf™
Iant therapy which for obviows reasons
could not be interrupted.

Discussion

In sphte of the patient s factor X1 &t
dency and the prolonged APTT he devet
oped a severe deep venous thromboss il
both legs Investigntion of the platelet &
gregation abllty did not revesl say &
cressed aggregation tendency As has bee?
demonstrated earlicr in patients with Hage
man tralt [14 15] platelet adhesivencss ©
glass surfaces was very low Tha fioding
apart from being uncxplained, s difficult
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Absiract. A case of acute myeloblastc leukzemls Iy reported in a patient treated with
chlorambuell during 72 months for multiple sclerosts. In & review of the medical Literwtars,
43 sdditional reports of ecute fa aher therapy for 1
disenses v eve found. Most cases are of & noo-tymphoid type and preceded by various blood
d bone marrow aboormalities. The prognomt 13 poor with a short survival. The risk of
developing acuto leoksemia after long-term immunosupprestive treatment with chlor

Chicrambucll, an alkylating agent with on chlormmboal, 6mg dally Frequest hasmato-

penoaced
s mryeloid keukaemia in & patient treated  Ifecban. In October 1978, macrocytse anaemm
} with ctlorambucil foc mattiple sclerosts. oocuTad with thrombocytopenis. Limkopeala wit



)

diopathic’ venous thrombos. Acta chir
scand 738 313-319 (1972).
Maclie, M, Bennett B Ogsmon, D and
Douglas, AS.. Familial thrombosh, Inherited
deficiency of antithrombin-Ill Br med. J /1
136-138 (1978)
McPherson, RA  Thromboembalism in Hage-
man trait. Am J clin, Path. 68 470423
(1977).
Meill E.O and Straub, PW  Elevation of fac
tor VIII In acute fatal llver necrosls, Thromb
Diath. hsemorvh 24 161-173 (1970)
Ogston, D and Benpett, B Sarface-mediated
reaction in the formation of thrombin, plas-
min and hallikrein. Br med. Bull 34 107-112
(1978).
Ratnoff OD Burse, RJ and Sheon, RP
The demise of Joho Hageman, New Engl J
Med. 279 760-761 (1968)
Stormorken, H. Activation and interaction of
some defence systerms, In Poller Recent ad

Dyesbery/Sallexs

vances in blood coagulation (Clurch, Lkt
stone 1977).

15 Walsh, PN Platelct adbeshcoen s Higeon
tralt. Lancet {1, 575 (1970

16 Walih, PN Platelet coagulant actrixt. Erv
dence for multiple dfferent fw:dwdl*?
Jets n Intrimic coagulaion. Ser hacml

Received. Scptember 21 1979
Accepted. December 17 1979

Jgm Dyerbers, MD PAD
Department of Clinical Chemisry
Alborg Hospital, Section Northy
Postbox 561 Dh-5100 Alborg (Deasirt)



Short Communications

Acta haermr, 63 703285 (1980)

Acute Lenkaemia after Prolonged Chlorambucil Treatment for
Non-Malignant Disease
Report of 2 New Case and Literature Survey

1 P Avmard J Frustin, F Witz,] & Colomb P Lederlin and R. Herbeuval
Clique Médxale A Hépital Univershalre, Nancy

Key Words 8 Acute 1 P agents

Abstract, A case of acote myeloblastic keukaemia s reported in a patient treated with
mmnmm(mmmmm.mkwdmmunmm
43 additional reports of acute dn after therapy for il
dherses were fomd. Most cases are of a noo-lymphowd type and preceded by varioms blood
5d bone marrow abnormalities. The progoows b poor with e short survival. The rbk of
dreloping acote leukacmia after long-t presst with chlor
wmboci] {3 emphasized.

Chlorambucil, an alkylsting sgent with  on chlorembwal, 6my dafly Preqoent bsermato-

has been 1omic controbs falled t reveal cytopexia bat chioc

ambecl wes dicootioocd s 1976, The cemala-

el for the treatment of a wide spectrum of thve doss ws about 105 duray £a cverall period
o-mlgnant condition. Its leUkeemogen- o413 montte

ke action on such patients has been recently From I576 (o 1973, the petient treqoeatly e

apintired [4] We report & now case of  peneaced epimdes of faugme, forer asd orinary
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wunaffected by exposure to sodium fluoride No
ringed sideroblast was seen with the Perhs stalning.
Bone marrow culture [n agar wung the techniqoe
of Pile and Robinton showed a normal pattern
of growth. Bone marrow cells Laryotype was not
performed The patient was discharged withoat

any treatment.

A low percentsge of myeloblasts on blood
counts appeared {n February 1979 The bone mar
row mycloblssts count rosc to 45%e In March
1979 The diagnosis of acutc myclodd leukscmia
was cusblshed, M type according to the FAB

1 1 H

Aymard/Frustin/Wi/Colomb/LederinHabend

The mean mterval from discontnue
of cytotoxic chemotherapy to leokaernia wns
38 + 28 months (39 cases available - rafe
1-132 months) Various blood sbaoma
ties were commonly eacountered dury s
preleuk phase incloding pancytoper
fa, neutropenia, macrocytic ansemis, thios-
bocytopema, monocytosis or mild mmyeiod
Jeukacmold reaction Most of the 12 P
tients for whom bone mATow pctures ¥e©

fable exhiblt merensed cellulariy ¥4

croup clawdfication (1]

was started with vincristine, cytoslne arabinoside
and dagnorubicin. This trestment resulted in severe
marrow aplasia leading to a rapd fatal outcome.

Discnsslon

Chlorambucil has been widely used for
immunosuppression in vanous autofmmune
or inflammatory diseases We were able to
collect, mainly from the references indexed

In the Index Medicus of the Natlonal Li

brary of Medicine, 43 addiional cases of
acute leukaemia occurring after prolonged
chlorambuci! treatment for non neoplastic
diseases [2-14] Among the 44 patlents

there were 10 males, 33 females and 1 pa

trent for whom sex was not specified The

i iy
Tuded ar

marked dysmyelopoicss  cytologe 80X
malities mvolved the three lmes, bt &

throblastlc changes were most smh!!rn:
cytological type of lenkaemia i koo™
of the mydad

43 cases. Most of these were
types (37 cases) Response to antilenkaen®
therapy was poor The mean dunation &
survival from onset of leckaemia ¥ 2
months (24 cases available - range 03
months}

Finally regarding its leukaemogens ¥
thon, mepmm;ed\uo:chmmbwm
non-neoplastic disexses
aged certainly restricted to $EVEIS,

thresterung forms.

underlying dl r

thoils (18 cases), glomerulonephritis and
nephrotic syndrome (8 cases), muluple scle~

rosis (8 cuses) psonatic arthdus (4 cases),

Wegener 8
syncmlc sclerosis (1 case), juvenile

gressive
rheumatold arthritls (1 case) malignant ex
ophthalmos (1 cae), Behgets  disease

(1 cxse).

The mean duration of ehemotherapy was
35+ 22 manths (42 coses available — range
398 months), and the mesn cumulative
toro of chlorambucl was 58+39g (35
cases avallable - range 0 3-188-

granulomatos:s (2 cascs), pro-

1 Beonett, § M. Catowsiy D mmldu;
Flandel, G Galion, D A. @ Onbih
R. aod Saltan, C. Proposals far the chsiir
oo of the cuteleukwnhLBr’H’m'
33 451-458 (1976)

1980 (1977)



T Lyophocytes and Monocytes bn Hodgkin's Disease

bed discae (stage [A, TIA) and 10 of 21
pefients with advanced disease (stage 1118
IVB) were foand to be anerpc. The differ
s wat ot significant (p>0.05
=09 Wo found no correletion be-

Tt in Hodgkin s discase cases. Further
'%-hmmmmm

Tase L E.
relation to ancryy In Hodgkin - discase

Mean countsmae® p
* 8D

n 43 4m

umrey <O
Nocmergic pstienns 16
Aperpc patienes 12

474332
SHE1

Lowecy 23
Narmerpe padieats 16
Apergic patienty 1

S 428
612+ 497

were compared I regard to the blood mono-
cyte counts, the mesn number of mouvo-
cytes was not higher in the anergic patients,
We, thercfore, conctude that the numbers of

med 6
156160 (1964)
S Catalooa, W J Taykr P T Rabron, A S,
and Chretien, P B A method for

Soatrochlo-
robenzene contact scosftizition. New Eagl. |
Med 286 399412 (1572).

6 Gren, | and Cono, P P A wady of sin
homogralims W petlents wat;

Blood 14 35— 45 (1939).



Acla hacmat, 63 286-288 (1980)

Lack of Correlation between Skin Reactmty and T Lymphocytes
and Monocytes in Hodgkin’s Disease

Asuman U Milftilolu and Birsen Y algin!

Division of Hematology Department of Medicine, Cerrahpaga Faculty of Medicine,

Unlventy of Istanbul, Istanbul

Key Words. Hodgkin s disease  Monocytes Skin reactrvity T Lymphocytes

Abstract. 28 untreated patients with Hodghin s discase b
skin reactvity to punfied protein denvanve and dinitrochlorobenzene
and T Lymphocytes Cutancous anergy as defined
protein derivative and dinitrochlorobenzene wos found

ave been studied 1 respect ¥
and blood mooocy®s

I:y|.mmrpm:lsh'ﬂlmmbollﬁlpﬂﬂf‘CJ
in 43¢ of patients eod fn T+ &
E rosctiig [ympbocy®

the control group Although there was a significant reduction in
umbers of E rosetting A

1n Hodghin s cases, we found no differences 1n the mean n

cytes and monocytes between normergic and anergic patients.
skin reacthuty 15 not directly correlated with the total numbers of E-rosethin)

or monocytes 10 Hodgkin s disease.

The immunologic deficit in Hodghun s dis-
case involves mostly the cell mediated Im-
munity Depressed reactivity to skin test an
tigens in vivo [10 14 15] delayed homo-
gratt repection [6 9] imability to acquire
contact sensitivity and accept the passive
(ransfer of delayed hypersensitaty 1 4
11] and defective in vitro lymphocyte res-
{7 8] have been reported. Recently
Schechter and Soehnlen [13] showed that
the poor blastogeneiis of lymphocytes In
Hodgm;dhmcwndu:mtbcpmmcc
of hugh concentrations of monocytamm Lhu?c:
cell preparanons. They suggested that the
1 W:wﬁltuﬂunkD\' Hesen Yauar for his
belp whth the statistical anafyses

We, therefore, conctode &
g lymphoct™

inhibitory monocyte-lymphocyte h"m&
may be one of the causes of

mediated immunity m this disease.

lymphocytes (T lymphocytes)
cytes In 28 untreated pauents with Rodt

ki s discase.

Materials and Methods

28 patsents with mc-nueolnyﬂ“f"“""
nndlmtdhnl&tﬁfuﬁ‘-"’"d
ages were B
cloded In this stady 7onbcpauammdb::
ired diseass (IA snd ILA) and 21 petieniy



fornd In 437 of oor patients. 13 of 14
(93 of normal coatrols and 16 of 28
(™) of Hodgkins disesse patients re-
$ponded 10 efther or both of theso test mate-
thls (p<<0.01). 2 of 7 patients with local-
fred dacase (stage 1A, TIA) and 10 of 21
Patients with edvanced disease (stage 10B,
IVB) were formd to be anergic. The differ
X2 was pot mgoificant (p>005
'=09). We foond mo comelation be

t difference in the
wtan sumber of E rosetting
conld be established between the noTmergic
od anergic patients. We did not find an -
Crease in the mean momber of blood mouo-
oyics in Hodgkin's discase cmses. Further
\lnm,whmnomﬂ#lndlﬂﬂ#p-ﬂcm

tontrols (p << 0 001) (bl I) however no
satitically  significan

TadeL E-
relxton to socryy in Hodghin - dhonse

Maan comtyem?  p
+ 5D

4k 4
misy <0
47312

S £ 701 >0
Jreswrs

Nonoarpic patents 16
Apcrpc pabents 12

TER + 483
612 + 497

were compared in regard to the blood mono-
cyte counts, the mean number of mono-
cytes was not higher in tho snergc pattents.
We, therefore, concluds that the mumbers of
E-rosctting Iymphocytes (T lymphocytes) or
blood monocytes do not correlate with skin
respoutivenes in Hodgkin s disease.

Hodgtm's

156-160 (1964, &

3 Canloo, W I Toylor P T Rabwom, A §

aod Chratien, P B A metbod for dinkrochio-
comiact wombtoetion. N

Med. 256 399402 (1977). v Exgl g

6 Oreen, L and Corsa, P P

A wody of
Bomografing I patients wht
Bood 14 238,45 (1939, Prephomes
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Lack of Correlation between Skin Reactivity and T Lymphocytes
and Monocytes in Hodgkin’s Disease

Asuman U MUfillodly and Birren Yaicin

Duvitdon of Hemstology Department of Mediclne, Cermabpaga Faculty of Medine,
University of Istanbul, [stanbul

Key Words. Hodgkin s disense  Monocytes  Skin resctvity T Lymphocytes

Abstract. 28 untreated patients with Hodgkin s disease have been studied fn respet ©
skin reactivity to punfied protein derivative and dimtrochlorobenzepe and blood mooocy®S
and T Lymphocytes. Cutancous anergy as defined by unresponsiveness 00 both P“’ﬁ:
proten denvative and dimitrochlorobenzens was found in 43¢ of patients and 1 70
the control group Although there was a significant reduction m E ro<etting Iymphocy®
in Hodgkin s cases, we found no differences 1 the mean numbers of E-roscttmg b‘“‘l’;
cytes and monocytes berween nommergse and ancrgic patients. We, therefore, conclod
skin reactivity 1s not directly correlated with the total numbers of E-rosetting

or monocyles in Hodgkin s disense

The 1mmunologic deficit in Hodgkin sdis-  inhibitorv roonocyte-lymphocyte mm’@::
case involver mostly the cell medinted fm  may be one of the causes of umpared
munity Depressed reactivity to skin test an mediated immumity in this disesse ofsla
ugeas in vivo [10 14 15] delayed homo- We have stucied the correlabon )
graft rejection [6 9] inbility to scquire  reactivity and the numbers of Erﬁx
contact seasltvity and accept the pamive Iymphocytes (T lymphocytes) md il
transfer of delayed hypersensitiity [1 4  cvtes in 28 untreated panents with
11] and defective i vitro lymphocyte res-  kin s disemse

[7 8] have been reported. Recently
Schechter and Soehinlen [13] showed that
the poor blastogenens of lymphocytes in Materials and Methods

disease was due to the preaence
28 paticats with  mean ape of 2 yaurs (3

Hodgkm s
mmﬂonso!muuocytummc

oihlshmd They ruggested that the £-70 years) ad & median age of 26 years 83 7

cell preparations. pormal controls  { corretponding uﬂm'ﬂ' (

for hh  cluded in this stedy 7 of the patients o
fred disessc (IA and 11A) asd 21 patient

Y

Hasan Yauc
1 We whh to thask DT
Belp with the sfatistical analyses.
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Effect of Thiamphenicol on Iron Absorption

Artomio Celade, Ruth Busset and Hans Rundolf
Departrwot of Merbcine and Central Laboratory of CBuical Chersistry Cantorml Hospital, Geneva

Fer

muﬂng'h,mdplmhmmmam(?ﬂ)mdmulumouﬂyddamhndvnh
*Fe. In comparison with the coatrols, the group recebving thiamphenicol showed no
Semficant difference in PIT (p> 0 05), while kron absorption was meressed (p < 0.0001).

Experimmtal Procedsrs
A mroop of 6 rebbhts receiwd S0 mpay
«

Intreduction

After the of the ot
thisrrmh Yy ol
chloram ) tred that

Matertals and Methods

Antmals
The wabmah uwed were 4-ig male Albino rabbds
ad 45 months (henath SA, Asren, Swtrertaad)

Im-
pbamam SA, Luncoc Logano, Switrsrtand) for 3
days sad then 250 my/day for 3 deyr. The ferroid-
metcs wero performed 3 days after begtaning the
admiaisration of thmphedcol, This drog &
Dot prodoce any aherstion b the welght or conms-
tancy of the focrs. Thew rabbits ad the comroh
(10 uxtruats) wers fod om  Bormal diet for rabbin
(Lacta XA, Coppat, Sanizertand), withoot antfbiot.
Iy Food aad wamer wers srppBed ad bbéram.

Ferrolinetics and [ron Absoeytion Stadler

H, desermioations wers doms with
h-mmmmmme



7 Han, T and Solal, J E.. Lymphocyte response
to phytohemagglutinin In Hodgkiny diseme,
Am J Med, 48 728-734 (1570)

Mohofw Yokl

in patlents with Hodghin's docase. | o v
vest. 46. BS5-862 (1967).

13 Schechter G P and Soehnlen, F - Mooocyts
Hated Ibiticn of lymgbocyts bsiogear

8 Hersh, E. M and Oppenheil J 1.0
in vitro lymphocyte transformation in Hodg
kins disease New Engl J Med 273
1006-101.. (1965)
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Good, R A. An investigation of Hodgklns
ducase with rewpect to the problem of homo-
tamplantation. Aan. NY Acad Sci &7
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Good, R. A. A comparative study of the in-
cidence of snergy in patfents with carcinoma,
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11 Moftbolu, A. O and Balluv § Pamive
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canged. Figure 1 shows the results of PIT
od fron absocption. The PIT tn the group
treated with thixmpbenicol was not changed
® coemparon to the  control group
(6>005). Nevertbeless, the iron 2bsorp-
t‘mhum:du@iﬂmd,(p(o,omnm
orparison 10 the controls,

Disvrrion

Aber the admmbstration of thiampheni-
eol, sccording to the dose proposed by Nif-
 &f . (3] we observed a decrease In reth-
crlocytes,

21

blood fs inversety correlated with the quan-
tity of ferrrtin in the mucosal cell and proba
bly directly correlated with wn fron carfer
Mderhified by some mrthors s transferrin-
hike proten {4] It is concelvablo that of pro-
tein syntt due to

col, the iron that crosses the membranes of
the intesting]l mucosal cells & not retaned
by the Intracellular fervitin and cun cross
the cells to the capillar cireulation.

Rafercaces

1 Calada, A, Ruodolf, H, and Dooath, A_ Effect
chronkc

"dcrtochrmne—c-oddm-mvhylnmn
% lls 2, 5] Treatment with thdamphent-
o tho Increases fron absorption, despite
0! PIT Theso date soggest that thism-
can alter the control of lron ab-
*pton ut the level of the intestinal mocos.
We bavs ot brvestigated the cxact meche
S of s alteration, but It s possiblc that
}B3 drog tnterferes with pormal protein
Diters at thly jeve}
In fact, the Jevel of protein synthests i
:‘wﬂmphymhnpomntrde
mc‘l“mlr:(h'v:l:lt:mrpdtm.I:txltx-m:—
¥ from the ftestinal tomen to the portal
#Team involves two phaset that can
5 %purated from ose anctber The il
Page of fron acroms the briah border fto
:;w«:r.ﬂou:nnbypudwdlﬂm
tramafer of some of this fron
, 2% the serveal murfaco of the coll ko the
h

of alcobol ingestion aad
folic scsd deficuncy oa koo abeorption. Mlood
34 906915 (1519).

2 Nbof, W and Wiorengs, P K- Ou the sffects
of tapbewicol and

€
i
7
S
E
P

The effect of Gismpbemiool on the
of

4 Vao Campes, D Regnlanon of trom sbeorp-
tan Fed, Proc. 33 100-105 (1974),

Post-grad med J 30 eoppl 5, pp. 60-65 (1974).
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tics lestruments, N J). The serum Iren concen-
tration was measared according to the recommen-
datlony of the International Committee for Stan-
dardization In H logy Reticul were
covnted in 2,000 cells stained with methylene blue
and counterstained with Wright s stain

Startistical Evalwatipn

Statistical analysis was performed with nonpar
ametric tests the Wilcovon test for paired differ
ences and the Mann-Whitney ranking for un-
paired volues

Table L. Hamatologkal determimations

Results

Table I shows the results of the bemxo-
logrcal determinations fn the group treaied
with thiamphenicol before and after adme-
Istration of ths drog and m the cootrl
group Retculocytes were decressed afer
the antiblotic treatment In compansoa ©
the values before admmrstration of com
pared to the control group. Serum froa &
creased and hemoglobin remaioed -

Control growp P
Thiampbenicol group pt
(a=10
before after
treatment treatment
(o =6} {(n=06) .
12121 AL
Hemoglobin g/dl 120+15 107 + 05 ns. o
Hematocrit % 380 £ 21 29811 <og§ll JJ&;:?? ot
Reticulocyte count, % 3g+12 08+02 <0 o
Serum Iron, amol/l 21%52 48787 <0001 20861 «ox
na. = Not dgnificant (p > 0.05) n = number of rabbits. " bk

p values wero obtained uting the Wilcoxon test between data before and after treatment
pvﬂm\mobtdudnﬂutbehhnn—\vtdmt:ubﬂ‘cmdaumlhhmpm

coatrol group

)

IRON ABSDRPTION A

treatmer &

I



Heredstary Owadocytons

Table L wmmmh7mmnomnnMWhul)

Father Brother Brother Sister  Aoct Couvrtn  Gramdmother

anl awul cm)
B, gt 1% 1 142 140 136 14 i)
Retimiocyes, % 3 18 07 12 40 13 5o
S-tibrobin, maci1 10 10 ? 10 11 iy 13
Eyonoyes % Bl » 0 n £ L] 2
Ery-microsperocyies, % ° 15 100 as ° as o
Hapioglobls, g1 ° o1 am oot O o o
Oumoe fraphiy pomm! Wl wl  somal At at nt
of eytrocytns
Axtobeeraotyms
Wit gloccac, % 50 72 70 26 at nt at
Wik gincrm, % 19 1 17 a7 t nt t
G42D acttvity normal o) normal  sormal  wt ot nt
Sropioom and deas noes  spicnia  wheox  spkno-  cholclitine- nooe  cholcitkasl
roptos Tupters megaly s end
previoos
Py
QDD = Ghacoss-6-phosphae 1 erythrocyter "l = ocroesed fragiiey o the rangs
$5-00% NaQl L = mot ewiecd

Maxx vaioe of thres sesor mesdical sechmaam asaiyscs. 400 aythrocytes were coonted (rariation of the
Bn £ 5%,).

Bt the family probably belerysd to the geocalogi-

We have fomnd no previoms report
Ql type where e dafactive geoe 3 coapied 10 the o

ruptured spleen &3 presenting symptom of

Thems locou B} HO We belicve that a fraglk spicen, doe to
HO contriboted to the ruptures tn the 2

c I:mhn-:.“chwdh:lmcd-pmphy{.cﬂc
splencctony in the mter who has & moder

An exact of our subjects with  ately enlarped spieen, but have tmce deckd-

HO according to de Gruchy o ol [3] b not
Pomible ainco bad been per
formed on 2 of them. They probably belong
© group 1 althoogh group 2 cannot be ex
cloded since the father 8 sutohsemolysh test
vas fighity incressed.

ed agaimt the idea.

As homozygosity gives severe haemolytic
tnacmis with hacmolytic crses ahready
diring the neonatal period (7] we huve
Ehrﬂymmmiﬂm
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Hereditary Ovalocytosis and Splenic Rupture

Bengt Kjellman Christer Larsson and Elisabeth Tibblin
Depariments of Pacdiatrics and Chnieal Chembstry Ut of Hsematology Kirjulhmet, Seivde

Key Vords, Hereditary ovalocytosis  Splenic rupture

Abstract. A famuly with hereditary ovalocytosis (HO)
brothers, had splenic rupture after modest trauma as presenting
the famuly had HO The sister of the probands had a moderately

is described. The probends, 2
:ymptom&7mcmbﬂ!d
enlarged spleen. T

other members proved normal on routine clinical examnation.

This communication is based on a study
of a fomily with hercditary ovalocytosis
(HO) The probands, 2 brothers, had splen-
ic rupture after comparatively mild tranma
In this study an ovalocyte is defined as an
crythrocyte with an axial ratio of less than
078 [7] and ovulocytosis es e condition
with ovalocytes i excess of 25¢ of the total
number of erythrocytes [6] Osmotic fragili-
ty was estimated according to Dacle [3] in
vitro tests of autohaemolysis according to
Dodle and Sebwyn [4] and the activity of
glmc_&pborphn: dehydrogenase as de
scribed by Berger [1]

1 a boy was admitted fo tho hospiml
.lg:[:‘;dofwyunbccamdmtptml
tommiTlitia, His admission cofacided with that of bis

year earlier b had been

brother (proband 2. 1

lmcctumhcd(p because of splenic rupture aficr &
:lphht tramma durlng ® ball game. On routne
blood cxamication, we found a procounced ovalo-

cytosh

Probend 2 a boy ws actmted at the %2 ¥
ummn.mm:xddenxﬂwwlmk“*
tars belng his oaly fnfury Dos to oor keowkdd
of his brother we {vestigated him wht reeet ¥
oral osis.

Ab:ﬁmvuﬂpﬂmoflhcwwm
clikeal and blood morphological fndlogs P
od in figore 1 Reshts of laborstory sodics 5
given fn table L An analysis of the okaét
tween the rhesus blood

iy

furml e HO
e ra HO
t-h.l-lag'-d.rﬂm
faraia,

[m}

_u-.m.-d'ﬂ‘“
2 e, HO, wpleroc
zﬁﬁnw

Fig. 1. Pedigree. Three geacrations (, 11 o
D of family with HO .
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Acquired Pelger HuEt Anomaly Limited to Eesinophils

Sir, sented round pyknotic nncler with clamped
chromatin (fig. 1) whik neutrophils had &
We with to report a pew case of scquired  normal nuclear segmentation. This phenom-
Mﬂ""h!lnmnlyeonﬁncdlom cnon was never noted durmg previous ad-
phls. misshom., Morcover the patient had never
This oousual ahteraton was observed I been treated with myelotoxic agents.
1 88-year-old woman with typial agnogenic Acquired or pseudo Pelger-Holt mom-
Eychold metaplasia. The Isboratory dsta re-  aly limited to cosinophih, first described by
vealed mod, D ke Kay et al (2] in 2 cases of mycloproliter
Ietu, thrombocytopenis and kakocytosts  ative syndrome, was recently reported by us
(110*T) Bono marrow sections demon (1] o & patient with scuto myeloblastic len-
firrted severe fibrosh emla.

Lﬁ"lbbodnnnnxhondcrythmqm an intrinsic part of varom conditions of
sirking tear-drop p sht, a leu- Hop
koerythroblastic resction and many giam  Skecercly yoon,
mem V Fosaluzra and F Tosato
Emisophilic celts were 2%, all of them pre

Received: October 10, 1979

— - - Releremces
| 4 - e\ € '
o~ -~ Chllon, M., Fowalorma, V. and Tomis, F

Ea v Eoscaophific scquired Priger-Floct soamaly o
[\ ~ e beskomia. A
\ \ N [ . wody Aca beemut. 47 196-202 (1579),
! . T3, u 2R NE, Neo D A, ot Goulieh, A J
[ - o AL ~ wvhfu-n}wdnurda‘h.‘\m.! m:mw
[ ’ 663648 (1971, Fath. &0
L
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Acquired Pelger Huét Anomaly Limited to Eosinophils

S

We wish to report & new case of acqulred
Pelgrr Holt anooaly confined to costno-
pathy,

Ths onosoal alterabon was observed in
2 68-year-0ld woman with typical agnogenic
=Telold metaplasta. The laborstory data re
verded mod -

acmle, thrombocytopenia and beukocytosts
(1110*7). Bone marrow sections demon
rated

sented ronnd pykmotic nockel with clamped
chromatin (fig. 1) while neutropbils had a
normal nodear segmentation. This phenom-
cnon wis never poted daring previows ad-
missions. Moreover the patient had pever
been treated with pryedotoxic agents,
Acquired or psendo Peiger Ho¥t anom-
ﬂthuﬂtndmcodmphﬂ;ﬂ.rndmﬁbedtq
Kay et al. [2] in 2 cases of myeloprolifer
ative syndrome, was recently reported by s
[1] n & patient with scute mycloblastic len-
kemda, Beaune of thhs further observation
we believe that tho anomaly fs not 90 rare a1
previowly appreciated, and it Iy probably
a intrinsic part of varlous condfitioms of

Sincerely yours,
V Fomaluza and F Tosato

1V Divisiome Medica, Owpedate Chvtle 3 Muria
d:n-lll-u\u:r&.,l-nlmuhnnb)
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N Selwood and A Hedges
Transplantation Antigens

A Stady fm Scrological Dats Analyshs
Wiley Chichester 1978

VI + 147p £950

ISBN 0471-99657-2

The urgent need which arose to clarify the
antipenic system of leucocyter haa fed to the col-
lectlon of many dsta. This book fs an attempt to
simplify the description of methods which have
been wied to cutract Information from basic
serological data. On more than 140 pages the
authors describe the history and development of
HLAserology the scarch for facts, methods of
analysis, the development of a numerical approach
to the specifc problems of HLA-analyiks and its
applicaticn and apeculate in the final chapler on
the source of heterogeneity in serological results.
Although the book is directed genenlly to scrolo-
gists, anthropologists and geneticists may aho be
interested because the principles outlined are not
exclusively relsted to experts in HLA-serology
‘The book i clearly written and will be very val-
uable for those workers experiaxced in the world
of h. th 1

and
S. Scidl, Frankfurt am Main

RN Bammett

Chinical Labotatory Stathsties; 2nd ed
Little, Brown, Boston 1979

XIT 4 D7 pp. US S 17.50

I1SBN 0-316-08156-5

The 73 chapters of the text are divided hto
nnp-m.hmdpldo!smm}al/\mlyﬂs.l\w“-
aation of Statiscy in the Clialcal Laboratory Ap-

Sadistics fn Patient Care, Shtisticx
gnd Statigtics in Medicsl Liter

B elsbro) linear regresion, pormul valses ¥
reference to Gram-Charlier Amivshs, Porsn &
tribution, quality control I heostology sad et
lwhmmwcwlaﬂmmmﬁ
by means of familar laboratory evampics T
authors succeed In bringlng topetber both B

mmil.lc-lhbt:mcn’ynmﬂdu-1:1:&&!1\'&"1"*‘l
recogmmended ® Bt

Y
understanding of statistics to belp them cope
thote problesms 3. Dazzh Bend

G Mathé M Sellgmen and M Turbone
Recent Resilty tn Cuncer Resenrth
Vol. 64 Claniflcanon, Categorizaton,
Natural History
Springer Bertin 1978
370 pp 168 fig, 8 tab. DM
ISBN 3-540-08830-X
subjoct of 8

L d Neopladay was the
M“MW‘M‘““’:
Paris In Juge, 1977 Papens b
mecting have been publitied fn ol & 5
M(wa)o{&emﬂtﬂuaﬁh
\hrs fit part, contributions by an it oy
magwmmtbmﬁmw‘:‘
m«dupmblmofnanmcmwemdwd
cation as well a3 to & serves of interestiol -
«od cllnical modely of lymphokl neoptdt B
broader wnse. A dozen each of proveataions £
'-m‘m‘." Jlcal'ty
mh\lllmud‘dﬁmm“wr’:
phomatols sates: fortunately the chairmen of
“convenion b ¥
okst
G

Collima, ki, British Lympboms Stody
and WHO) This volume offers an sdeqaats I
ture of the state of affairs tn 1577 1t Is of 1ote™
1o poto that overall there fs more sccord (s 8%
cond tn the definition of fmportent discase ¢t

within the grovp of lymphold
AL Hem, Be®



Book Review =

G Maki M Seligran amd M Tichiana The volnme provides an excellent review of
Recext Resalts bn Comcer Rassnrch the pressat day  knowicdgs sad B most valmahble
Yol 63 (Tinkca] wad Therupestic Aspects sourcs of information for hborstory fovestigstors
Spctager Berim 1978 nod clindenl hemamlogists Interested ba this field of
260 pp, 110 tah, 72 fig, DM 60~ research H R Martd, Asran

ISEN 3-340-08231-3

M0 papes In  fine part, resits of cimecal and Lenkrmia and Lymphosa
Waological sisgiey procedures b bugo series of Qrune & Stratton, New York 1978
Jorealle ead adalt forms of pon-Hodghm lympho- X + 358 pp US 82450

s w presxisd. The relaifve valne of stagmg  [SON O-S08S-1166-X

Feriod of experiocs with casn {n sduls, while Tbis collectlon of 16 symposhers articlas in
Cerary worpry fa chidiren proved rarely of Dok fomm b &vided ko two sections. The fice

ik rrezioal benefls for the patests tramplaaty, chromosoral aad ccll culture stodies,
Both volumas arv of wierem to cefl ertace repalation of brmatopoushs, the ymal
thakciens ent omcologats. 3 Hem, Ben  tuology of thiy disesss growp and drog resiziance
w experimuntal terapentic and kmetic models are

© be found.
Tho sthors wre Il very comprtent spechalists
G Ssumetorensopeuion end A W N cxkms @ lughly developed fields of rseerch. Complee
eh) digerson of all the material presestsd s mot al-
7 Cellatar and ) fotecular Reguistion ays pomible for the Oninitated whtoot resort to
of Hemoglobin S+ fching more baskc hieratere. However with thelr ability
Grene & Siratton, New York, 1979 1o claerly present cxperimental data, theores aad
My Usy A0 opinkow, the Provide the resder with an
ISBN 0-8009-1153-7 wodenundiog of the problcme,

=

The book contsios the of  cm mmmm-nmm
Serence eld June 19-21, 1978, i Seatte, Warh mnd tretnot of thn dieaw
UIA. The 31 contnbumoa ootwandiey  £romp are wall covered whirin the 357 pages. The
Cperty are dmded b 3 parts emtithed

This volwme will certanty be of frees
racking’ bemutologiels xad cacologis, lic-:n;.n.:



H von Vase
Priulslerenp tmd Aowendong vos Theombory
tenfunbifomtesten {n der hinderhellomnde
Fonschungsberichte des Landes

Nordrheln Westfalen,

Heft 2788/Fachgruppe Medirin

Westdeutscher Verlag, Opladen 1979
Vi-174pp Mg, 4l ab DM 29-

H. von Voss, an experienced pedintric hema
tologist at Dilnscldorf University dhscumes special
laboratory problems dealing with platelet function
defects. He thoroughly explains ju s very Juckd

Book Reviems

This 174-pape laboratory masml ftrodecs
atudents in medical technalogy to commonly pe-
formed baskc hematology tests and wrmmahys. T
masual i unlque in that I describes and depks
step by step the performance of the mog Enptre
ddmple teste. 25 pages aloee are dovosed to
detailed descnption of e methodolopies of bood

by
fure The numerous [lostrations sre mstract® )
uwful,pmctdurumﬂmﬂymdwﬂwm

of the theorctical aspects and of postte e

Each chapter Is followed by &

med questions. The concept of

style the criteria used in blishing the reliablll
of conventional platelet functon tests (bleeding
time, clot retraction, spreading, aggregation, fo-
tentlon tests and sdhesivenen) as well as the new
ent methods now o we (¢ g malonyldiakdchyde
lning new

excellent onc &

the autbors arc cxperfenced
technology vudents.

Unfortunately the anthors brve
to have their masmcripl m*‘““;;
4 and Blockembt

3 fon of platel When
fleord the

borns and infants for
number of tests that can be performed i1 obvioin-
1y limited by the amount of blood obtainable for
such studies. However the combination of reflable
testy is vital siece acquired and inherited disturb-
ances of platelet function are often found to be
the caute of severe bleeding complications. Even
drug-nduced bleeding complications can be ex
pected In chidren (e. g aspino for theomatic D)
nesses, erpenyl for eplicpiic seizures), s demon-
strated in detadl by the author

To support his arguments, the author mentions
the results of his own in 1viro sxaays and indicates
their normal range. In spite of numerous detafled
data, the book, by and large, presents the vardous
problems in a very clear and succinct manner en-
.bun.mc:lmldmlolndccl}nmnhochlnduﬂ
Iy find answers 10 specific questiom. The book
can be recommended to all phynclam performing
Iaboratory research, espechally in pediairic hemos-
enthsts worklog 1n the fleld of plae

taseology 5ol
Tet abnormalities may find the book interesting be
uwa(luaccﬂtﬂlmft'olﬂwcm’mn‘(mm
core, E. Wenzel, Homburg
L. Lamberp snd R. Rothsteln (cde.)
s and Urlyshe.
E ‘Medical Laboratory Technology
AV, Wemport 1978
Vi + 174 pp US B 11~
ISBN 08705

yection of proye
such a mawat K1

ndlhemdcrmﬁzﬁnmﬁi

teachers of el

ot bies €&

editfon |
hlnmhew-rmcdinl‘““:. "

pat & fow otalate b mid 0

(pBrconn,nnlddmlnhn}dlo
mech et 2 more ackdic pH (ibe
p. $5) we are told tbat the numl

Spsocuan W
contrary s o
ber of lober of %

d::ll‘d’

polynaclear nentrophil vanes with
il (p ) that an teresed vicosty o

plaama decrenses

e kB

erythrocyte
(compare that to multiple myeloma W3S oy
MﬁMwamhhmPW;‘;ﬁd

(p. 107y t i3 extremly poor &
Rees-Echer platelet count

with ®

facto oflouwbltubomthﬂpiﬂtﬂf“h‘:hm”
bocyw-pcnh'l(plm)'nhlmﬂ Ph"h
t when wiof

are Inclpded ro the red ccll coun

pot mans

this doex
Coulter coaten, but that e b red el

bocythemia? p. 178) by
do ot exist (p 140)

h ot s b

—
!



metabolmn prodoced fn ouces, sech e water and
hectrohy ter’ aad “the ocresse bn wpeafic gravhy n
ot the twoe for every kind of sohets, x soe
whzies ure bomized and others are oot would bave

wad 10 coutyin 153100 md, wirth a ctandard de-
bom of $ 7100 ml (1. The sathors appear %0 be
comicnt if the dally checks of the globurtrol stand-
ad fall within 13-183/100m] end stals ‘raloss

wrmdard of 15 /100 mlyhelds walne of 757100 ol
i the 2okt exemple, thay eat  ‘raloss are in

¥ Xombick and L A Hensos (cdr)
Flasuae Preteine

Wicy Chichenter 1979
XVI+40lpp, US$ 250

BN 0471-95730-7

That volome costributions om

coutams the
®ructore end fancthon of plemm prosens n

wthory, The bock b an opdated tramlation of the
origial 1976 Swcdith edinon by A8 Kol It b
endestly  Swedih book on phams protcios rs-
flecung the

of Swedish iovestigaton In this fleid The review

terizaton of plasma prosein a1 well #3 of theie d1-
agnostic o
The comtrrt and the form of the todrridnel

Lt while, of those bsted, caly 4 omt of 18 arw re
ferred 10 in the ML M. Puries, Berne
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M von Vosr
This 174-pege laboratory mamml iirodes
::r-i'.rddmu und Anwendunr vom Thrembory  students In medical techmology to commonly pe
mabtlonslesten I der Kinderbellorde formed basic hemstology tesh and wiisalysa, T
oaoial b unique in that h decribe md dpks

Fonchungsberichic des Landes
:‘:orrxdrhdn Wetfalen, 11¢p by step the performuance of the most mportmt
et 2788/Fachgruppe Medizin dmple tests. 25 pages alone are dovted to e
Westdeutscher \ erfag, Opladen 1979 detaifed description of the methodologhes of biood
VI-174pp, M fig, 41 1ab DA 29 coliection by venfpuncture and by finperirp pamc
fure. The numerom brtratoes are fmrctve ad

H von Vost, sn experienced pedutric hema.  useful, procedares arc stmply snd well descaed
tolokist at Dlsseldarf University discusses special  For each procedure there bs an extensc dxonce
Isboratory problems deafing with platelet function  of the theoretcal aspects and of powble At
defects, Ho thoroushly explains in & yery fucid  Etch chapter f followed by a scction of proga>
style the criteria med In blishing the relubllity Mmed fons. The concept of such a maewl 2
of conventional platclet function tests (Meeding  cxcellent one and the resder realires ot oacr 64
time, clot retraction, xpreading, apgregation, ro- the AUthora are experiepced trachers of mefd
tention tests and adheslvencus), as well as the new  technology students.
it methods now In vae (e g maloayldialdehyde Unfortunately the authors bave pot ubes b
prod of platel When : cew  precautlon to have thar mamuscript reviered 173
borny and infants for b 4 Ihe P b Joglst and Hothemht T
number of fests that can be performed fs obvious.  Faaual abotmdy with obsolete dogrias, 1sxT=
ly lintited by the amount of blood cbtainable for €APressions apd outright wrony statemeoti. Soot
su¢h studics. However the combination of rellsble  of tbe obsolete metbods described, sach & &
tests i3 vital since acquired and Inherited dugurb-  fiogerilp pancture bleeding time shouid be repcd
ances of platelet function are ofien found to be by currently used tests (Tvy oc Template bieed®
the came of scvere bleeding complications. Even  tme) Sunce the amthors discuss modem mman &F
drup-ipduced bleeding complications can be ex  pucular valoes it bs redundant to waste 3 pin &
peeted [n children (e 5. asprrin for rheomatic I obsolcts erythrocyte fodexes asd beyond Bt
nesses, crpenyl for epileptic seurures), as demen-  lustrate erythrocytes with » colour fodex of
strated fn detail by the author (sic!) Before I could cver recommend tzs -

To support his arguments, the atthor mentions to students, dozem of wrong scmeris ¥
the results of his own in virro assays and indlcates hare (o be corrected fn a sscond edition. | mea
their pormal range. In spite of numerom detailed hmi{eronhuhmdlob:nchdlﬂﬂ““
data, the book, by and large prescots the various (529 corin, an acid dan ks sad to diwos® ¥
problemm fn a very clear and succinct manner en- mnchn-morunddlcpH(th:conmﬂh“’":
Fbllng the. eliniuion 10 Jodgs the methods and casl P 357 we are told that the mumber of iobes o
ly find amawers to specific questions. The boor  Polynucicar peatrophil varies with mumd*
can be recommended to all physicians performing C:L“CIPSD thet ap Increased viscostty of
faboratory research, especially in pediatric hemos- P! ery Y
tassology Sclentisus workiog in the field of plate. (compafe that to muldple myeloma whers ﬁ;
Tet abnormalities may find the book interesting bo- PSR and DIC whers 1ty zero, p. 96y stuias
cauee of ita excellent review of the current Jitera- ncreased serum slbumin leading to diminied

E Wenzel, Homburg  *imentaton mte do not exlst in hum-lnP”-hd‘:

(b 107) it is extremely poor technique to B
ReesEcker platelet coum with a multiphost™
factor of 10 what about tha patienty with (b
bocytopeala? (p. 108) it bt incorrect that plaiek®
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Hematology Urtual;
Fuaiaullll;-;cdl;b{::iﬂy'fm are ocloded m the red cell cotnt when o
esport Coulter conters, but that this doey not G
978
ey ! hromb ? p. 128y hyperchromic red c&®
do not exbit (p 140) myogtob! h ot a bem®

VIIL + 174 pp. US 8 11~
ISBN 0-8705

f



Original Papers

Acta kaernet 63 301-304 (1530)

In vitro Autohaemolysis daring Pregnancy

D O Ho-Yen, D M Clark, Margaret A R. Thomson, R A Brown and H B Goodall
Utrenity of Dwodeo and Ninewslls Hospiial, Doedes

*  Key Words, Anaemis, y A

Ery Y P

AMstract. In vitro sutohaemalysh with and without the sddition of glocoss was per
formed on normal pregnant women chosea at random snd on pon-pregnant women of

e s sigris
preguant. The relationship between tho stags of h

greater in the pregnant thsn the non-
and in vitro k in

nocmal pregmancy may be fitted by  quadratic curve.

haemolysis after 48 h [1] If glocose b add-
e to the blood prior to incubation, the
amoant of haemolyshs b reduced. The de
res of in vitro antohasmotysls is Incressed
3 by abuormalities of the red cell membrano
ot of encrgy producton. Thos the autohas-
Exiyals test has been extensively wed in the
Preliminary b o ytic an-

83 controls. The purposs of thhy paper f to

report the resalts of the autobacmolyds tert

h‘mA Toic pregnant women, a3 there ks
o It

oisy, Recently it has been sogpested that
the avallabitity of ¥pot tests for specific ea-
Zyme deficiencies has made the mrtcharmo-

availablo on the
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In witre Artolmemotysis durleg Pregoascy

1 coeststert with ditotion of cefl contents ke
companying spherocytic swelling. It has also
been suggexted that a fall in plesma coliodd
T]mﬁcp-rm may came the sphering
9

The changes In h i during

am

still be of use in the amesment of pxilents
with mexplained haemalytic ansemis in
pregnancy  when the uwso of radiobotopes
are better avoided, that the effect
of gincose 18 tested [4] and that the results

peegaancy (flg. 1) are of tming simfar to

In MCV osmotlc fragility and o
tracelialar sodium. Tho sphering probably
resuts In increascd hyds during Incubation
in vitro, This lysis u reduced by sddfition of
tiocose, but i pregoant women remains

arc Interpreted in relation to the pattemn of

atobacmolysts now shown.

Relerences

1 Sadwyn, ] G xad Ducie, J Vo Amtohasnatys-
ja and other changes rewatting from the tncobe-
hhmdnﬂuﬂ:mmm

some of the changes in the erythrocytes near
term may be related to the ago of the red
ceil population, for Prifchard and Adamy

activity

The autahscnolysts test i retiable only
i carried out with strict attention to detadl,
Particulaty to the climk of min
Gon [4], snd it ks abso, 31 with other tests,
fmportant that each Isbonatory establish fts
Owh normal range. The precidon of the
method by enhanced 1t carrled out by the
‘mﬂhd}vldml[l]Tbon:mmo(thp-—

per tho pattern of
rather than the absotuis vatoes.
The tnf of incressed autchae-

ndydshamcunA;oodmmuhe

in vitro and red cell
dmncuoulnvdmh:bcmtoundlucm-
tenital and hacmolytic anseming
{11}, but red celi survival in tho latter haif
of pormal appeats t0 be mormal
[12] »o the increased in vitro autchacmo-
b i epparently pormal pregnant women
beyond levels need oot neces-
n:ﬂth)lyunderlyhlbemdyﬂcm
Nevertbalen, the antobaemolysis test may

ammin. Blood §
414438 (1934).

2 Bagthr Et Why hin the sxtahuaemolysts test
Dot yoss he way of the cephalln floceulation
tonc? Blood 57 109-110 (ISTR).

SBlen.D.O.,ank_D M, and Goodall, H.,
protective

3 Ducle, 7 V and Lewh, B M. Practical hes-
mniogy  (ChorchDV] hvingstone,

1979,
6 Dieckmazs, W | ead Wegner C. R Sendies

preg-
mocy serom. § Reprod. Fartll 76, 37324
Qs

10 Frrbdager N. wnd Wihoam, H. Die
wad batraeryth

tohts wilwesd der rwebtea  Scir
shafohllfte. Gyasecologin 161 1 13 (1967).
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were chosen at random at dlfferent gestation perk
ods. Fach was tested once. None were anzemic
(haemoglobin Jevels above 12 gAd])

Resulty

Without edditives, the mange of in wiro
autohaemolysis in the non-pregnant women
was 0-1 8% (mean = 10 and SD = 0.5)
and In the pregnant women the range was
0-4 0% (mean = 20 and SD = 10) With
the addition of glucose, the range of & vitro
autohacmolysis in the non-pregnant controls
was 0-1 04/» (mean 0.5 and SD = 0.3) and
in the pregnant controls the mange was
0~1 7% (mean =~ 10 and SD =~ 05).
When both pairs of results were analysed by
the Students ¢ test, it was found that there
was a very significant difference between
pregnant and non pregnant patients, with
and without glucose (p << 0 01%:)

Ho-Yen/Clark/Thomsoe/Brown. Gooddl

Tubde L Anmalysiy of vartinee on the resan of
sutchremolysis without additives in progeast samet
at varfous stages of gestation

Sourco of  Sumof Degree Mesm  Yobme
variabitity  squares of squire (0
Drue to ftted

curve 2333 2 na
Lackoffit 468 15 o <1
Purceror 1635 2 @7

Total 46356 N -

Significant at 1% level. ~

b
emerges (fg 1) A quadnatie corve om
fitted to the data and an anslyss of ynIT
t:mwdom(ublal’).'l‘bu—‘,ﬂx"hmz
between percentage ﬂmoh'ﬂ:;"gw

f rs shown
stxgo of Pregeny fevel, Ther

When the p I,
without any additives Is plotted against the

duration of gestation, a definite pattern

0 i 0 %0
Weeks grsithon
Percentage sutohuemolyshs  plotted
. L. cks of postiod (tted  cve,

cytes during appareatly normal

Thus, Dieckmann and Wegner (6] {
gradual jncrease in mrean
tme (MCV) uatll the 35th
thereafter to normal Although ther
was done before modemm accurate

logical anslyses were devel
ly supported Chemarin et
u{e Coulter Cl:l'ntcr Model S. An fncres®e
in osmtic fragllity possibly related to sTight

of gestation [8, 9]
mmmmammﬂ"l

curve, 15 signiff at the 1%
wx & imilar trend with glocoss added, b
this Is pot statistically significent.

Dlscossion

Vardous changes ocrur in the erythe
omdl“l'

vob

week, with 8 i

oped, it 1s brod
ol [7) using

takes placo ebout the s8¢
A fall in intra-cry-



Acta heernat. 63, 305-311 (1960)

Hemoglobin Hasharon [a,47 (CD5) Asp-- His 5] Linked to
a Thalassemia in Northern Italian Carrlers
Henntalogical sad Blotynthetic Stadiest

F Mavilio M Merinucd, A Maym, P P Forsanarosa, L. Tertorl and G Cappellozza

Laborsarlo ¢t Fatologia noo Infetttve, Istinnto Saperiors & Seith, Roxm aod
Cratra dulla Microckemia, Orpecale 3. Marta della Mbericordts, Rovigo

Koy Words. a-Chain groes o-Thal ia A-That

Adatraet, Ths report b d with the h
of both relative () and absolute (mean pg/eedl) '

carrylng soch a-baplotype woukd explain the relattrely
bigh frequency of Hb Hasharon (0.23%) in northesstern Ialy & pest-endemic malaria
region. The interaction between Hb Hubaron and g-thalessemia resaits b preferential
decrease of the aboormal Hb level

Introdacion
tmlly indbtingushable, both 23 giobin

The gencticy of the humsn hemogiobin
(Hb) a-chain bas been of great snd coatim-
Ing interest since the first pro-
vided by LeAmat and Correll [11), that the
depBcation of the a-chain stroctoral genes b
1 almost peneral featire in humans, Direct

chais und a3 mRNA molecules [7] the do-
plication i thought 0 have been & quits re-
cmtﬂmhhmnotmdncuhxnduﬁm,
hnmu:h;:dmﬂ.aunchxh:'hi:hm
probably bave as well originated by

dupllcaton (i f- 7- & a0dl possivy (e
embryonic chaing) have sccummlated differ
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Hb Hrsberon Linted to o Thatssemia

SN

~>-¥ﬂtl

EAELELRCRY] S0 08 ss 04N TO
g & pg

Hwograms (e siegle 73 74 Hb Faskaron carrier.

x7

ca(RBC.MCV MCH) wero {n general
th mild

evidencs of nctuslon bodies in red cells on
supravital staining. A complete table with
hematological and bemogiohin data of the
carrlers is avallable on request.

In order to determing the significance of
the alterations of RBC Indicey, the hemato-
logical data were compared to those of a
group of normal subjects of comparable
womber age and sex dstribation by » com-

ooc-wuy analysls of variance
(table I). The dstrdbrution of RBC indices of
both classes #s shown in figire 2. The ste-
tistical analysis indicated that Hb Hasharon
carrien havo alterations of RBC indices to-
wards mictocytoshs and Jow mean cell Hb
wutrn!.’l‘hnred:e\lmumhlﬂahﬂybm

i ed and, theref the
wulenlnndounmdgnlﬂcmﬂyﬂﬂtr
from that of the normal coatrol tample.
These findings, together with normal Hb A,
and setum fron levels strongty suggest the
presence in these sobjects of & concomitant

Toke L Compurisca (oov-wey sxstysis of Yarlsace) berwsen the vertatludes of the RBC jacices of the Hb
Phh_ud-nudu—-:md
REC (10°%er) b, gt MOV 8 MO, py

i Flasbacon beteroeygoscs (a=13) 317720063 1420013 77591084 7S3z0m
Rormal comtrols { =43) 47460063 1413017 90 094060 3007022
Analrde of victence
OF v 68 .11} 452 3363
Opvine w 1 <1t <ap?

RBC = Red blood orfiey MCV = vohome MCH = Yiean +

Bartlyr’ oot Eor bomopraeces vacimcrs Wi shrary st sigxificant (p > 0 05).
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caton iy already generally fixed in humans
or if a normal ({e non-thalassemic) single
a-geue haplotype does actually exist, at feast
in certain populatlons. Thus, data concern
ing informative families with a~chain struc
tural Hb voriants are of continuing Interest,
Hb Hasharon [2,47 (CDS) Asp—+Hisf,] is
an clectrophoretically slow moving Hb var
fant causing no clinical alteration jn hetero-
zypotes Since lis discovery in a Hebrew
family of Ashkenazy odgin [8] 1t was found
In a number of carriers belonging to two
main ethnical groups: (i) esstern Europesn
or Ashkenazy Hewbres In whom the
amount of Hb Hasharon ranged from 14 to

MaviltaMarinnerl/Massa/Fontanaron/Testor Cappellom

covater CC-108 (TaA Medical Electranks L4,
Japan), were emphoyed [4]. Red cell bemolptss
were exuminated by efcctrophoresis oo celixic s
ctate [n & Tris-EDTA-borate beffer pH L4, od
the relative amoupts of His Hesbarom md Ac
were cstimated by clubon [13] Determianoes
were done [n triplicate with  mean coeffickest of
variation of less than . The lerd of Hb Fvm

22 of the totnl Hb {reported by Leh
and Vella 12] (6) north Italians, In whom
Hb Hasharon sccounted for 3040% of the
total Hb (1] a level significantly higher
than that found in Ashkenazy carriers.

The possibility that Hb Hasharon muta
tion occurs in Italinn carrlers on an a-hsplo-
type having a single active o—chaln Jocus b

the subject of the present report.

Materials and Methods

Parlents

53 Hb Hasharoo carens and 7 double hetero.
Iygoles for Hb Hutharon and from
43 gpparently mmrelated families of vorthern Il
Lmofi;ln(Pulﬂ’{nt.lberﬂionoftbcPoﬂvefdd-
u)hlwbtmrmdlcd.!amu!lhmﬁhmﬂh
wmhem)dmdﬂtdlnlpmm
n The abnormal Hb carrlers wero identifled by
mm;mguﬂwnaludcdmpbmiﬁo(hw\o-
Iysates during mmmm
am,dmonpcboo!d:ﬂdfmmln prov-
toce of RoviEO (Polaaine), foliowed by family

sodles
Structarel Sndles
Hmwolvt“fd":, collected 1n EDTA, and
Vlamﬂllh methods, tncloding dater
:h:dono!mcmww'.ru

tone p and

Chcellolose. (Whatmun G 37) secordlst =
czm«.z,m.mmﬁvhydaﬂ’ﬁ'd’

was sssayed by lquid scimilstion ).

Results

27 fogical and | lobin Smedits

Hetcmygommnknfmlﬁw
tad no relevant clinical WOmmW
centage of Hb Hasharon rnged
to 32.37% of the iotal Hb
2902 + 016%) with 2 singl
23 75%. The distribation of the peroentaft
vnluu.w‘h}chlsdemiymﬂmodﬂ,illhm
In figure 1 The Hb A, (aich +e™=h)
level ranged from 177 to 3 40% (mead =
SE. 2.52 + 0.05¢%) Hb F ranged from 043
to 1.80% (mema + SE. 096 %005}
Normal seram Iroa levels wero in

otserved. In thess subjocts the red cell ind-
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the Ash carders doos not allow to

Wi deotical to ofebrmchaln [a 47 (CDS3)
Asp —+ Hh), s previcoaly descrlbed [1]
Stractoral analysts was always cartied ont at

east oo one canrier from each family
Dhormion
The and blosynthetic evi

conchude for & different genic pattern with
respect to that of the Imfan carders, though
1t scems very likely

The existenco of an a-thalussemis-2 de-
terminat in cis to the o= locus woald ac
count for the surpelsingly high frequency of
Hb Hasharon trait observed fn the morthem
moiety of the Polesine region, which was
previomly reported to be about 0.8% [1]
Our mom rocent estimate dertving from a
survey of 10,545 individuals in the province
of Rovigo indicates an ncidence of 0.23%s,
which eppesrs to be moro eccurate. On the
coatrary other Hb vardanty remain wmcom-
mon, not very moch above tho estimated
rate. Such a high tncidence b diffl-

Le, of the ala’/¥ genlc arrangement.
Flordlll et al. [6] bave reported a subject In
which both the Hb Hasharon and o-tilas-

calt to be explained, cven by asuming a
bigh rate of eadogamy du 1o the past geo-
graphical Bolatlon of this particular popala
ton. Untll to a recent pest, tho Polesine e
gloa has been a district scvercly afflicted
with malaris, the endemicity of widch ks
thought to have been the factor of major

glem [20], end it scems rexsonable to sssume
that even beterorygous a-thalessernia conld
bave been favored & well, Thes, the o=k
locm could bave bad & selective advantage
becawso of s linkage to an a-thalassemia-2
determinamt. The sclection operated by ma-
larta o a-thalesernia bs in fact well doco-
mented by the high lncldence of both a-thal-
wsemis-1 and o-thalessemia-2 hn southeast
em Asian popolation [21] er extreme ex

Guinea) studied by OLd et oL, [15]

As far xs the origin of Hb Hasharon I
mfﬂ:unlulth"nmb,_
potbetes may be put forward: (1) kntrodne
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Flg. 2. Histogram representation of the values
of RBC {ndices In the 53 Hb Hasharon heterory-
gous carriers (—) and in pormal controls ()

a-thalassemiz  determinant. In order to
provide cxperimental evidence for this
suggestion blosynthetic studies were camed
out on blood samples from 17 Hb Hasharon
carriers taken at random. The overall o/f
chain synthesis ratfos ranged from 072 to
0 89 as total counts per chaln (mean + SE
081 + 001) normal rapge In our labora
tory 097 £ 003) indicating the occurrencs
of & shight achmn deficit consistent with
the pr of an a-thalassemia-2 determ
nant (ie-, the presencs of 3 out of 4 active
e-chein locl) Themcmp;r:lntng:hobe
Hasharon (Le., about one of the total
Hb) Is compatible with this hypothesis.
The oEmdfotal o-chan synthesis  ranos
(0233._031) are in close agreement with
mcpcmmguanbnormalﬂblntheban-
olysates, and indicate that about one third

verall o-chain synthesls i to bo a3
atated ogene. The distiba
mdmmﬂmmmtmh

Mavilio/Marinnced/Mara/Fotsnaros/Tentod Copelom

shown In figure 1 together with tho dtt-
butions of the absolute quantities of e ~
and ol-chains calculsted trom the MCH

valoes and expressed as mean pgleel Tt

mean content of a¥-cham was 3991

004 pg/cell whereas that of o'-chain ¥8

978 + 009 pg/eeil.

An evident exception i represented by
the single 237 Hb Huhwron cor
(marked by an asterisk in figure 1), ¥
showed an overall a/f chain synthesis o
of 107 These data scem rather to sTge
an arrangement of 4 sctve o-chain g0
Nevertheless the red cell brdices of e
13-year-old femalo (RBG 488 X 100
ter- MCV 7811 MCH, 28.1 pp) do mot &
nificantly differ from those observed In f¢
other carricrs, m contrast to whit is &pec
ed according to!hishypomm
the occurrence of 4 sctive a-chain geoet 8
pears likely nodcﬁnltiveanduﬁoﬂﬂﬂb'
dravn from the available dats.

As far as the double beterozvgotss

and il
cern:d,ﬂmymowedRchcﬁcamdm
phology alterations typical of f-tralussest
trait [RBC, (569 %018) X 100/
Hb, 2.93 +029g/dl MCV 68+ 0980
MCH, 22.57 + 0.32 5] The perceatage of
Hb Hasharon was 13.99 £ 042% H
A,+Hb Hash, and Hb F formed
485 £ 015% and 181  045% of o ©
tal Hb respecuvely The mean
coutent was 1.58 * 0 06 pg/cell, where®
the gAchaly content was 971 £ 0139/
cell.

Structural Studies

Celtulose acetats electrophoress of e
hemalysates showed & slow-moving FD
S—l[k:beund.Am!norH'bcompmﬂ‘
(presumabfy Hb Hashy), migrating ma
llowlytoﬂmmodathmeA,Wlw‘



9

Stractural analysis was always carried out at
Jeast oo ons carrier from each family

Discrmlon.

The hematological and biosynthetic ovl-
eaces in the Hb Hasharon pocth Itallan car
nens allow (0 postolate the extsience of
e-thalemin2 determinant linked to the
e carrying the stroctural abmormabty
Lo, of the ated-ofek genie arrangement.
Florell et al. {6) bave reported a subject
which both the Ab Hasharon snd e-thalas-
Smit] determinents were amocited in

the Ashkensry carnens does not allow to
conclods for a different genic pattern with
respect to that of the Talben carrers, though
it seems very Hiely

The existence of an o-thalamcrmis-2 de
terminat in cis to the o™=k locms would sc
count for the surprisingly high frequency of
Hb Hasharon trait observed in the northern
molety of the Poletine region, which wos
peeviomly reported to be about 0.8 [1]
Our more rocent estimate deriving from a
sorvey of 10,545 individuals in the province
of Rovigo indicates an incdence of 0.23 /s,
which appean to be more sccarte. On the
contrary other Hb variants remain uncom-
moa, not very moch above the estimated
mutetion rate. Soch a high tncidence s ditf-
cult to be cxplained, even by swuming a
high rate of endogamy due to the past geo-
graphical bsolatiom of this particular popula-
tion. Until to & recent past, the Polexine re
gion has been a district severely afflicted
with malarie, the endemicity of which ks

thought to have been the factor of major
tmp in the very high in-
cidence of observed in this re
gion [20] and it scems reasonsblo to assume
that even heterarygons o-thalsssemia could
have been favored & well. Thuy, the Tk
Jocus could have had a sclective sdvantags
becanse of its Inkage t0 am athalzsemin-2
determinant. Tho selection operated by ma-
larla on o-thalamsemia s in fact well docu-
mented by the high incddence of both o-thal-
axsemis-1 and o-thalamsemis-2 in southeast

Guines) stodied by Ol ot of. [15)

As far & tho orgin of Hb Hnbaron fn
northern Ttaly is coocemed, two main hy-
potheszs may be put forward: (T) introdoe
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tion of the ot mutation by the Ashkenazy
carriers settled in Venice at the beglnmng of
the Modern Age followed either by a cross-
over even between the atalls-haplotype
most probably present in Ashkenary car
ners and an g’-haplotype to onginate the
- pattern (although the minimal inter
gene distance between the two linked a-loci
of 3 1 kilobases as measured by Orkin [16]
argues agaimt the likellhood of a crossover
event between the two a-genes) or by 2n un
equal crossover wath the loss of an entire
a-gene  (if) sp us lon occurred

Mavilio/Marinoect/Massa/Fontanarosa/TeotorlCappellan

assemin, Indeed, this seems to be the &
but we do not have a sufficient mumber o -
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cither on an a-haplotype or in principle,
on o normal haplotype followed by the loss

of an a-gene caused by the hanisms in-
dicated above At present, neither of these
hypoth can be sut fated by any evi
dence.

The Hb Hasharon trait/s thalassemia
traft combination is charactenized by a sig
nificant decrease of Hb Hasharon percent
age up to about 14% It is noteworthy that
the dectease of the mean cell Hb typical of
p-thalassemia i beared almost exclustvely
by the qlu-chains, as the absolute quantity
of aAchalns i these Individuals
(971 + 013 pgfeell) doss not agnificantly
differ from that of non-c-thalassemic abnor
mal Hb carriers (Le, 978 * 009 pg/cell)
Concond et el [3] demonstrated that the re
lative oT#* synthesls in Hb Hasharon/g-thal
apsemia carriers is comparable to that of
non-thal ic cammers, indlcating the de
creased amount of Hb Hasharon to be origh
nated by 2 post—tnmhllon control mechs
nism.

The concomitant presence of an a-thal
assemia-2 tralt In the Hb Hasharon/2-thal
assemia combination Is expected to rednco
the overall chain imbalance and conse
quently to ameliorate, to & certain extent,
(ke hematological picture typical of f-thal-
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tion of the ofl»* mutation by the Asbkenary
camers settled In Venice at the beginning of
the Modern Age followed either by a cross
over even between the ahalst-haplotype
most probably present in Ashkenary car
ners and an o*-haplotype to originate the
Tt pattern (although the minimal Inter
gene distance between the two linked a-loc
of 31 kilobases as measured by Orkin [16]
argues agalnst the likelihood of a crossover
event between the two a-genes) or by an un-~
equal crossover with the loss of an entire
a-gene (if) spontancons mutation occurred
cither on an aA-haplotype or 1n princple,
on a normal haplotype followed by the loss
o!nna-gmccunscdbylht:mcchankmsin-
dicated above At present, neither of thess
hypotheses can be substantiated by any evi-
dence.

The Hb on tralt/p-tt i
trait combination is characterzed by 2 sig-
nificant decrease of Hb Hasharon percent
age up to about 14%. It Is noteworthy that
the decrease of the mean cell Hb typical of
f-thalassemia is beared almost exclusively
by the gMs*-chains, as the absolute quantity
of orchains i theso individoals
(971 £013 pg/eell) does not significantly
differ from that of non-g-thalassemme abnor
mal Hb carders (Le, 978 + 0 09 pg/cel)
Conconi et al [3] demonstrated that the re
lative aEx+* synthests in Hb Hasharon/g-thal
assemin carriers is comparabls to that of
non-thalassemlic carrlers, indicating the de
crcmcdnmounto{HbHashamnmbeor!gi-
nated by a post transiation control mecha
nhm
The concomitant presence of an g-thal-
atserale-2 tralt I the Fib Hasharon/p-thal-
assemia combination is expected to reduce

tho overall chain mmbalance and conse
{ly to amelorate, to a certaln extent,

g?embc{mtolosiﬂl pleture typical of A-thal

ash
F

Mavilio/Marineecl/Messa/Fortanarosy/TeatorCoppelia

assemin. Indeed, this scems to be the e
but we do not have & sufficknt omber of
donblyhctmzygcmmb;cmmpufunl
nnlkﬁcnllydplﬁcnntcnmpaﬂsmﬂﬁm'
plep-thalmcmlncuﬁm.mduotymkﬂ
data on these subjects arc at present &
available.
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tion of the a™* mutation by the Ashkenazy
carriers settled in Venice at the beginning of
the Modern Age, followed either by a cross-
over even between the gAalsb-baplotype
most probably present In Ashkenary car
ners and an a‘-haplotype to onginate the
- pattern (elthough the mmimal inter
gene distance between the two linked a-loct
of 31 HLilobases as measured by Orkin [16]
argues against the likelihood of a crossover
cvent between the two a-genes) or by an un
cqual crossover with the loss of an entire
a-pene (i) spontancons mutation occurred
either on an aA-haplotype or In pninciple,
on a normal haplotype followed by the loss

Mavilio/Marimocecl/Massa/Fontamron)/ Texto Cappelken

assemia, Indeed, this seems to be the o,
but we do not have a sufficeent mumber o
doubly heterozygous subjects to perform 2
statistically significant comparison with £2-
ple p-thalassemis carners, and blosyoihete
data on these subjects are st prosct ®
available.
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of an a-geno caused by the hanisms in-
dicated nbove At present, neither of these
hypotheses can be substantinted by any evi
dence.

The Hb Hasharon trait/f-thalassemia
tralt combination Is characterized by 2 sig

nificant decrease of Hb Hasharon percent

age up to about 14%, It is noteworthy that
the decrease of the mean cell Hb typical of
p-thalassemia is beared almost exclusively
by the alimi-chalns, 23 the absolute quantity
of aA<chalns in  thess  individoals
(971 + 013 pg/eell) does not sigmficantly
ditfer from that of non-a-thalassemic abnor

mal Hb cartlers (Le, 978 £ 009 pg/eell)

Conconi et al [3] demonstrated that the re-
lative o synthests in Hb Hasharon/g-thal

amsemia carriers s comparable to that of
non-thalassemic carriers, indicating the de

mcdgmountobeHuhamntobeorigl

nated by a post tramlation control mecha-

nhsm.
concomitant presence of an a-thal
The b Hasharon/#-thal
agsemla combina!

e © ncha]nimbalmwﬂndm

certafn extent,
ently to omeliorate, 0 2
$]e hc{nﬂtolosi“l picture typieal of
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beproic Centrifogation of Homan, Pigsoa end Guines Pig Erythrocytes

s
Tobke L Demities of mctrizmsico ba Krebs-Rizger

Tris sokotion et 4°C

Metrizzeide, % (w/h) Demhty pfom? moen + SEM!

1.2116:£0.0009

1 1777+0.00017
L1557+£00005

BpuyBEsy
£
B

:
:

Detrimenide density graerty

Erytirocyse Dooslty gfac’®
HbAA 11391

AS 11381

< 11261

53 11261
Golues pig 11381
Pigeon 11381

tablo thows that the blood of tho Indvidual
with HbA, the b

demsity of L1381 gfem® while tho density

of HbS end HbS+-C erythrocytes was found
t be 11261 gfom?
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Isopycnic Centrifugation of Human, Pigeon and Guinea Pig
Erythrocytes

Gabrie! B Ogunmola O A Dadaand E N Ejlke

Department of Chemistry Unherdtyo“hndm.mdnrpammxu((]mnia!hﬂ:dm
University College Hospital, Thadan

Key Words. Isopycnic centrifugation Human hacmoglobin genotypes
Sickle-cell erythrocytes
(HbAA) axd 2

Abstract. The buoyant densities of human erythrocytes with pormal
normal heterozygous haemogloblns (HbSS, HbAS HDSC) as well a3 erythrocy®es frozt
guhmplgudplgwnmdﬂcmhcdbycmﬁhpﬁmhdi&wnmmdwﬂymw
of metnzamide. Guinea plg, pigeon and human erythrocytes from pormal humm ada¥
(HbAA) and from heterozygote HbAS were found to have the same density of 11381
g/emt while erythrocytes from a sickle-cell patfent (HbS) and from & heterozygote
HbSS and HbSC, which are known to have a higher lipid couteat then isovolamic 003!
cells, had a lower denslty of 11261 g/cm® When centnfugation was carned ot wd
non-equilibrivm conditions (rate zonal) several sedimentation bands wero obtained frost
each erythrocyte preparation. Ditf in the sedt 1 mamumdmd“’z‘
hacmoglobin composition of the erythrocytes. It fy suggested that the fower deasty
the erythrocytes assoclated with mcklecell discase may havo significant consequenets B
the circulation of such cells and In the clinreal sequence of the uckling process-

Introduction xlmﬂlrnntumhnvebccnd:sm‘l‘bdf“
eryth:oqﬁcsw{ﬂ:hncmng;hbmcl‘”“m

Iuslck}c-CClIdisaue.themdc:lldiﬂm 91
mukcdjyﬁomt.h:normnlredoellnotouly Thnpmcntnmcﬂambsedaﬂ‘h‘
in the baemoglobin type but also Ln the lipid premise that differences n the lipid costentt
mmpodﬁonotzhooellmunbmc.Anln— of the vanous erythrocyte cell types o
crense in total lipid content of the order of ruulthdmmbuoymtdcndﬁﬂdd
20%s momthantbatoflwvotumlc non aeHl.'I‘hhuommunlcndonmpcmwcml
wmmmmmmmmﬂym metrizamick [2-(3-ac ido-5 N-meth
increased membraoe cholesterol and phos-  acetamido-2,  4-6 trilodo-bensamido}?
pholipid content [3 5] Drfferences of & deoxy-D-glucose] a recently Introdoced
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non-onlc demity-gradient medium [8] for

1 5C geootypes a1 well a3 those from guinea
Pig tod pigeon erythrocytes.

Muterls] and Methods

at 1200 pm (2,0009) for
Dma, Theatier the s wr
T4 W 10 50% kascnatocrtt with Krvbe-Ringer

Tkl L Demrices of metrinonide In Keehs-Ringer
Tem solotion st 4°C

Metrizamide, % (+/v) Demiy glon’ mess + SEM!

1.2116:£0 0003
117774000017
11557400005
1138100012
1.1261:+0 0009
11162200013
11043+00011
1.0931:+0 0008
1.343:£0.0012

agugzasz

3

Moxa of four detrrnisetions.

Tubie L Booyst demsktics of erytrocyier b

etrirenide devalty gracecat

Erytrocys Denctty p/em?®
HBAA JRE 3

As L1381

o 11261

53 11261
Crainen pig 1131
Pgeon 113

©f HbS end HbS+C erythrocytes was fonnd
to bo 1.1261 glem?
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Isopycnic Centrifugation of Human, Pigeon and Guinea Plg
Erythrocytes

Gabriel B Ogunmola O A Dadaand E N Efike
b of Chemistry Univenity of Ibadan, and Department of Chemical Pathologr

Untrersity College Hospital, Ibadan

Key Words. Isopycnic centnfugation  Huoman haemoglobin genotypes

Sickle-cell erythrocytes
Abstract. The buoyant densities of human erythrocytes with normal (HbAA) sod &
normal heterozygous hacmoglobins (HbSS HbAS HbSC) es well a5 erythrocytes o2
guinea pig and pigeon were determined by ceatnfugation in discontinnous density gt
of metnzomide Guinea pig, pigeon and hummn erythrocytes from normal hamao adk
(HbAA) and from heterozygote HbAS wers found to have the same deusty of 1538
glem® while erythrocytes from a sickle-cell patient (HbS) and from 2 heterozygate HESG
/756 and HESC, which are known to have a higher lipid confeat than lsovoramic 2or™
cells, had @ Jower density of 11261 glem? When centnfugation was caried out ol
non-equilibnum conditions (rate zonal) several sedimentation bands were obtaioed £
each erythrocyte preparatron. Diff In the sedh Ln.nmmnmdlwd’”’h‘
hacmoglobln composition of the erythrocytes. It s suggested that tho lower denshy &
the erythrocytes associated with sickle-cell diseass may bave slgnificant conseqoeners
xhec..rculationofluahc:llsnndlntheclhﬂcd;cqucnccoftheﬂcﬂh;pm

Introdactlon
erythrocytes with hacmoglobin C gendtTF

Tipid conten

markedly
mzhehaemoglobintypebutnlmlntheﬂpid premse that differences in the
eompodﬁonofthacullmembmc.Anln of the varous erythrocyts cell types
mmmmlllpldconimtofthcordcrof result In different buoyant deasities of (2
204 more than that of isovolumic son wummaﬂmmpom;;ewﬁ
 ramid 3 ridk emethy
dcklcccﬂswm;howntobeduehrgelyw metrizam . ‘5_2&( p do-5-N-me)

brans cholesterol and phos-
increased mem B 5] Dufferences of a deoxy D-glucose] a recently

phollpid content
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sookooke denuty-gradient medium [8] for

obtained by

et el s fY o oo mbarktzces ad froc Ak
) . eligke o
The Unberuity All patients wurs

m

Table L Detoaitios of mtrizeemide ta Krebe-Ringer
Trla sclotion  4°C

|
|
i
!
2

121160 o0y

EBB&H‘SSSS

Rrythwocyts Denmty plow’®
HaAA 11381
As L1381
%< L1261
£ L1261
it d 11381
Pygroa L1351

The equilibrium densitles of the various
erythrocyto types are shown In table IL Thh
table khawy that the blood of the individusl
with HbA, tho x

gron erythrocyles bavo the same booyant
demity of 11381 g/om® whilo (he density
of HbS and HbS+C erythrocytes wan found
tobe 11261 gromt
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Fig.1 Scdimentation patterms of buman
efythrocytes with HbAA, HbAS, HbSC and HbSS
and of gulnca pig and pigeon erythrocytes in den-
sty gpradients of metrizamido (20-35%/s wiv In

Opmmola/Dad Eie

gave three sedimentanon bands whik #

plgeon erythrocytes yiekded two bands
There were no paticnts with homeypes

HbCC disease available dunmg the comse o

the study

ohm ¥

Electrophorests of

tions.obtﬂncdhummbolthﬂcw
tion bands m the hetesozygons bunm Bb
A+S and $+C blood samples, showed &2
each band contained the consttuent b
globuns fn proportions appravmstely

to those of unseparated samples.

Krebe-Ringer doffer). Gradk were ]
at 201 g (1,000 rpm) for S min at 4 °C.

Figure 1 shows the sedl ion pat
terns obtained on centrifugation mrder non
equillboum conditions of 201 g for § min.
On centrifugation of the erythrocytes under
this condition severnl distinet banding pat
terns were obtained. The packed cell band
thickness was determined and indicated as
shown in figure 1 as relative ratio of the
band volume. The major cell band in the
blood of human individuals with homolo-
gous HbA erythrocyte corresponded  to
27 5% metrizamide layer

{dentical equilibrium densitles and sedi
mentation patterns were obtamed from 12
doors with HDAA and 5 donors with
HbAS erythrocytes Also erythrocytes from
6Hhssund!mm5}{bSCpaﬂcnubeh-vcd
fn identical manner Guinea pig erythrocytes

e

[ (%3 mlmmm
omazygous HoA OF beterazyf =

wn.irz h
HbA+S which were
buoyant densities.

found to bave the 5%

densti?

The significant differeace & lhﬂms“,

of homozvEous
G, both of wbid

procesh &1

be
be pathological and may b€ €%

tzrmcl'hﬂhish"u?w
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dividual cell would reflect the pattem of
composition of the whole blood or the df

with each of the bnman erythrocytes, It i of
interest In thhs respect that erythrocytes of
the gainea pig and of the muckeated pigron
pre fewer sedimentation bends although
they heve the samo buoyamt density o nor

In general, the sedimentation mate of &
purticle in a demsity gradient medium b de
Ppendent not oaly on ity demity but also on
the ratio of mass to frictional forco a3 well
0 bydration properties which will vary with

osmotc envirooment down the

ferent ery ytc coatains only ooe of the
two types of hermoglobin of the beterozy-
gotc thus giving rise to two cell popalation
types, each containing a different haemogho-
bin. In the latter case the pattern of compo-
sitton of the hsemogiobin would be & resnlt
of the reistive composition of the two cell
populstion types In esch sedimentation
band, Sinco previoms work [2] had shown
that the pattern of sedimentation rates re
flects the agp dhtribabon af these cells and
since we have now shown that in heterory
gotes the haemoglobin campoaition In each
b-ndk'.buumnlnumpunmmpl:.ith

of different

changing

trdient {8] Tho factors
different  gedimentation-rate  patterns  ob-
tioed from the different erythrocytes,
which indicated that esch blood mmple

I the ages of tho red ceils, Ageing has been
$0wn to decrease the hydration state of red

siatey (HbA+S end HBS+C) the propor

iblo that the erythrocy
npthnoocurl.nmdlbudoﬂh:ndlm-
tation-rate pattern contain both

s of the heterozypous HbA+S and
HbS+C.

Bromberg, P Ag MM, B L, and
G.. Relatiowshipt between

. Tpid
contmt and cell vobeme: eqoation
for normel and sick!  call popota-

hndﬂn gohing wero
found to bo the same in cach sedimentstion
beod 23 1o the whole, uncrntrifuged sample.

Thers are two types of expected distribn-
001 of hacmoglobins in boterorygotes: o
ther the two hacmoglobin types wre all coo~
troed in the same crythrocyte, in which
x5 the haernoglobin composition of the in-

SErﬂlm.B.N..Wm:m,B_n_Hmp
C.Ln-.P xnd Macey L Gt Liphd and min-
m«mmm‘,mﬂh
kaemolyfc esd hypochramic  xnmemies
celiduood. I bhl.chmlu.m.mnm
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Fig.1. Sedimentstion patterny of humes
erythrocytes with HbAA, HbAS, HbSC and HLSS

and of gulnen pig and pigeon erythrocytes in den-
sity gradients of metrimmide (20-35% w/v In

Opmmob/Dah ER:

gove three sedimentation bands whik &
plgeon erythrocytes ylekded two bavds.

There were no patients with hooaryp
HbCC disease available dunng the comzd
the study

Electrophorests of hasmoglobm v
ﬁons.obtalnedfmmnchofﬂrnﬁnﬂr
tlon bagds m the beterazypoes bt B2
A+S and 5+C blood smples, showed 62
eachbundcmmiucdthﬂuthbm
globums In proportions spproxmutely e
to those of unsepasated sampks.

Dhscnssion

The buoyant denslty of the somal &
throcyte observed In this study b 18 W7
ment with the valus observed by o
workcnmtugndi!icmnnﬁh"dmj'

ther the rerults of the present stzdy B¢
the booy ™

Krebs-Ringer boffer) Gradii wero
at 201 g (1,000 rpm) for 5 min at 4 °C.

indicated some differences &

densitles of human erythrocytes and sbo¥®
s In homarys®

Figure 1 shows tho sed tion pat
terns obtained on centnifugation under non-
equilibrium conditions of 201 g for 5 min.
On centrifugation of the erythrocytes under
this condition several distinct banding pat
terns wers obtained, The packed cell band
thickness was determined and indicated a3
shown In figure 1 as relative retio of the
band volume. The major cell band in the
blood of human individoals with homalo-
gous HbA erythrocyte corresponded  to

27.5%/s metriramide layer
densities and sedi

Also erythrocytes
HbSC patients behaved

6Hbssmdf.mm5
o fetical manner Guinea pig eyEee)

with homozygous HbA ar beteroyi®
HhA+S which wers found to bave the &5
bu t densitiex.
il.y‘):.»:dgnlﬁcamdlﬂmccinﬂmd@:
of the erythrocytes of homozygous HOS
heterozygous HbS+C;b°1h°1wm“
knuwntoundagntbodckﬁﬂsww“’m
be pathological and may be explica®
terms of the higher Lpid coment of &
nythrocytumthﬂedimmmdlﬁﬂmp’
5 9] Furthermore, this reduction in
Ofthccrylhrocytcsn.mdl&d"ﬂhw
mﬂdbcuanmymlbdlﬂlﬂc‘m‘]w
mmorhgomgzajpmpcrduolzhacﬂ‘ﬁ”
cytcxintheclrdio-vua:llrdn:ulmonlﬂd
contefbute fo the clinical sequelse of ¢

sckling procesy.
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Analysis of 75 Cases of Acute Myeloid Lenkaemia Classified
According to the FAB Classification

Th. Ecors z goy N Stahakls E Gordikas and C Gardikay
Profwsanial Medical Ualt, Evasgeiiamos Hospal, Athens

Key Wornds. Acute mytlokd lenkeemla  Classification

}  Absirsct. 75 cases of acute myclakd In were ' Jamified
mMF"Dd}-Am—Bﬂﬁ:h(FAB)dmﬂmnmfumdﬂnt(l)Lh:pmpom
icable and reproducible (2) M, subtype was the most freqoent

casly
(4 ) G)rp\:ncm:gzlywnubomtlnh{ subtype, and (4) in M, subtype, & consderable
mumber of cases presented with normal nextrophil and platelet counts.

u‘ﬁém)lmhm(m)hndﬂﬂcd in order to s i3 value.
i ceriainty by simple morphological and
bistochermcal

criteria practcally I all Baterials sud Mefhods

ex. This m of importance, =1 prognosis

0d treatment bn the two types are different. 73 cases of ANLL gtudied m oar wat durmg
There heves becn varions attempts to 19761978 ars mcoded ia this sady The biood

clamity the two types further tnto subtypes, 124 booe marrow weears of oIl cases werw v
Tho mest recent danification, known as the T Wdpendantly by thres hacmatologists
FAB cirsufication, was establbed by a
wobgronps sccordoag to the criterta described
7lmpolmFmr_h.Amn-mmnﬂ— 1 FAB goa. | oo of demgrocmeos, fh
th haemaiologhts

| Temi (M) mycomonocytic leuksemis 70 caser. In 5 cames there was hyital
OL).momcydclmhmh(M.)mdctym- mmmmﬂ]‘;m&:
[1SAR viewed and
In the present study we have attempted,  achieved in all cases,
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Amlysis of 75 Cases of Acute Myelold Leukaemia Classified
Acrording to the FAB Classification

Th. Econ los Z Memgoyannis N Stathakls E Gardikas and C Gardikas
Frolemocial Medical Ush, Evaagelinsos Hoxpdal, Athens

Key Werds. Acute miyelold keukaerma  Clasification

| Abtract. 75 cases of acute myelodd keakaemia were y fied &

& te French Amencan-Britith (FAB) clssificabor. Jt was found that: (1) ibe proposed
xiBcaton was exslly applicable and reprodacible (2) M, Fabtype was the tost freqoent
W84 (3) splenomegaly was abscat ks M subtype, 2ad (4) ko M, sabtype, 2 contiderable
Fomber of cases presented with pormal nestrophil aad plarelet counts.

The Gstmchon between acute Iympho-  retrospectively to classily our paiienns with
Ut eukaerns end acute non-fymphobles-  ANLL according to the FAB clasufication
?(“’)‘hd)kukzm(mmhmd fn order to a1aces 15 value

Ceramty by slmple morpholopeal and

ol citeds practically B Al Agtertals wod Methods
2T This §5 of importance,
u"““mﬂih‘hnmtypumdum 75 cases of ANLL socbed m oar wnlt
n"‘h\ebcmvmommmpum 19761578 are iacioded m tos stody The

m’ny farth wod bear marrow wmesn of ol caten wery
Tben:!“o el fmta swboper. T2 by three
FAB Tocem clnfication, known 3 the i

wis extablabed by & oeronps sccordag 0 the crtrvia described
m“ﬁmFrmd:‘Amuhn-ndBd- the FAB group In cases of dhprremest,
R bacologhty [1] According to (s 1es wers feviewed and dcasmed by the three
Sebaton, Luseq o comventional mor  HeeTs

["“’tpmmmdy we bave attcwpted,  achieved in all casen,



i Y/ CardilasGardilzs

kil

Frequency of the Six Subtypes Age and

Sex Distribution (table 1)

Among the six subtypes of ANLL, M, &
the most frequent (48%) followed by M,
(164s) The other four subtypes presented
approximately with the same proportion
(8-107%) Among the 75 patients there
were 48 men and 27 women with & M/F ra
uo of 17 As far as the age is concerned, 2
notable finding was the preponderance of
old patients in M, (median 75 years) and
the rather young patients in M, (median 34
years)

Clinical Data
Table I gives the frequency of the mamn
symptoms and signs in the various subtypes.

Table I Distribution of the various subtypes of acute myeloid leukaemnia together with 52, a2, yraplo

and signs at the time of diagnosls

The number of cases 1s too small to dre
any conclusions. It 1s mterestmg to pok,
however that splenomegaly was abseat b
&ll cases of subtype M,

Blood Findings

The blood findmgs at the tume of dago-
sis are presented in table 11 The most mlef
esting finding was the presence of noms
neutrophil and piatelet counts m a corvder
able number of subtype M patrents.

Bone Marrow Findings

The main differences in the boae =3+
row findmgs are wcleded In the antert
used for the classification Bone marmos &
piration revealed a hypercellular booe B2

M

Levkaemia type My M Ms M My .
MA 3) s
Number of patients 1 36 6 T MBS ,
107
Percentuge 16 48 8 93 s
Age (medinrange), years 3B 5(25-80) 39(19-89) M(18-70) 60(35-78) 30 5(40-67) :”
Makes/Fermales 973 118 42 &1 44
Symptoms 5
Fatigue 3 28 2 6 7 :
Fever without ofection 6 8 1] 2 3 2
Infection 3 n 1 3 3 °
Hacmorrhage 3 10 5 5 5
cal findings 6
PhPy:u, 1 34 6 6 ] .
Purpura 3 8 4 k] s
enomegaly [4 9 2 1 3 1
s omegly 1 % 1 4 3 o
Hewhudﬂ,q,.u, 2 [ 0 2 2 0
Lym Y 0 k! 0 3 3 0
Gunm bypertrophy 0 o o 0 1 [
Skin Jovolvernent

dhlnoscdbymcxurdnn—(ThE)nM._
w%bymnmndw(NS)uM;



|

Acmte Lenksersis Clamification

318

Tade IL Blood findings at the time of diegnoss of the veriows types of acoie mryeiokd keukaerra

M
=M

M
(n =38

Hb>10g'd
Hb<lopd

1 14
1 >
Totad kevkocyts count/titre
<41

40 10 10v

10-00 100
>3 10

[SETRCE'S

Newtrophal cowst, kire
} <10 100

1040 100
~40 10

ow

Mt coct/ ity
<10 108
10-50 100
10-:0 100
>%0 106

SRTEFEN

Patcletyiire
<20 10
200-300 1®
001550 100
>1%0 100

11

10

coww

€1cept in some cases of M,. Aner rods were
forad almost with the same

M
(-8

My
=5

M

M
(G )] (=9

“
[y
-

ouwnwn
~rue
rumo
omwh

orn
“
AN

oa=n
-
Sun—
o~nuw

o==a
Cwmw
coan
omnw

Discusalon.

The great mogs of morphological varts-
tion of ANLL and the Iack of a uniform

M, and M
herews in subtype M, the proportion wm
Wgher (50% ) We could not find Aver rods
tabtypes M and M, The peroxidase
Wl was lew teosvely positve In M,
ey, Tho cascs with M subtype showed &
Pattern of scattered small gramules and in 1
e po activity was found.

t
T 2 French-Ameri-
can-Brithh group of bacmatologists to pro-
Pposo a new clamification [1] However the
validity of thh clemificaion still rematms
ouscttied. In the present stody we tried to
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ol the 75 cases which was settled when the
slides had been reviewed and discussed

Table I shows that the myeloid types of
feukaemir M, M, and M, were far more
frequent (72*%) than the leuknemia with
partal or total monocytic differentiation
(M, M,) The most frequent group was the
M, group The relative frequency of the
vanous types differs considernbly from one
serics to another Thus, in the MRC repont
{6] and in others [4 7] the monocytic and
myelomonocytic leukaemias were more fre
quent This perhaps could be attnbuted to
different cntena used for the clasufication
s the other reports are not based on the
FAB classification In a recent report [5]
dealing with the classification of chuldhood
leukacmias according to the FAB classifica
tion 1t appears that M was the most fre
quent type.

Table I gives the frequency of the mam
symptoms and signs 10 the various subtypes
The number of cascs 15 too small to draw
any conclusions. It s interestmg to mote,
however that splenomegaly was absent 1n
all cases of M subtype In the MRC report
(6] based on Galion and Dacic s [3] classifi-
cation, splenomegaly was found in 39% of
the cases of M, subtype which 15 smmuar
but not 1dentical with the M, subtype of the
FAB clsssificaion In the M, type e con
siderable number of patents presented with
normal or increased neutrophil counts and
moderately low or normal platelet counts.
These findings probably reflect moro com
plete differentiation In contrast, in the M
type, which exhibits the '“’;ﬁﬁi""nﬁ‘:ﬁﬁ?

openta was pro!
““"‘""‘f}‘mr rods 1 M : 1“"4 M,
o/s, In M, e frequen
ranged from 20 ::;;i)/.,we c:uld ot find
<y mm:slg}:er and M, The number of
R s

Loy

clusions. However the presence of Awr
rods was more promvent m M, as b o
ready been reported [1 2)

Our study which was based on a -
tively small number of patents with ANLL,
jdicated that FAB morpholopal cbssT-
cation 15 workable, Further stodies m:d“'

roposed classificaton miy prove u
{’hc management of the patients with ANLL.
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Iscenzyme Variants of Nonspecific Esterases in Chronic
Myelocytic Lenkemia and in Blastic Crisis

L. Amnino M Ceccarindl H J Hazsan, M Longo end M Oriando

Inathrte of Hematology Uwrvertity of Rome, and Laboratario di Patologla sow Infettrra,
aciomn Boperiore di Sanith, Roms

Key Words. Blastc crons Chronic myelocytic lenkemda Isoenzymes
extcrases

Abstract, The Foenzymes of nomspecific esterases bave been exsmined with polyscryl-
tude gl electropboresis in 10 patients with chronke myelocytic lenkemia (CML) and 10
with biastic crists (BC) in respect to normal subjects. In patents with active CML the
Tecoment losa of fast bands was detected, while in patients in remisslon the Boawyme
varints are dmilar to those foond in pormal subjects. Different soenryme variants which
e simllar 1o thoso {ound m acute eukemia were detected in patients with BC of different
meﬂmmmofBColmmhrmemmm
hcnfmdlnrhnuhnmﬂonmm:-ﬂy dones,

b dncomed.

gnan

Chronie myelocytic leukemia (CML) b 2
Teintively common discase and one of the
few diseases i which definte e

ture not only mature 1o neutrophils bt even
develop alkakine phosphatxse (LAP) actly
ity These data are sppareatly n contrast

mallgnant

} bects of pathophysiology are kuown (10] In
Tecent years the development of culturo
techniques, particularly wing  diffeston
chamben, tmproved the knowiedge of fac
tory controlfing profiferation sod matura-
ton of granulocyte precursors in both nor
mal and CML patienty.

It &t kmown that some degree of regula-
tion of hemopolesis perists in CATL at keast
wntfl blastic crish (BC) takes place. Chikke-
Pe et ol [3] demonstrated by diffeson
tectmique that CML cells bn cal

with the low kevels of the enryme which ks
(ounlmlhoplﬁtn\-drmhﬂnlmb.
cytex.

The research of socnzyme varlents sy
posible markers for leukemic cells b be

N:mu!BC.Numpcd.ﬁ.cmcruu(NSE)
8 o-aapirthyl acetate and.or e-naphtiryl ba-
rynl.n:ﬂnnumlhcm:nudkdmg

enzymes, becwuse they are



kb3

present in different cellular clones, lympho-
cyte (2] and granulocyte precursors [6]

This report concerns a study of NSE 1s0-
enzyme vanants in CML and in BC of CML.

Materials and Methods

20 patients with CML in the chronic phase and
in BC were studied. In the chronic phase the pa
tents cells were examined (a) before therupy (b)
duoring the when | y ytes and
band cells were predominant and (c) doring treat
ment with predominance of PMN All the pa
tients, treated following a protocol published else
where [12], had Ph chromosome anomaly and re
duced activity of LAP

The 10 patients in BC had a morphologically
d fferent cell prollfemtron. The ceils appeared to
be undifferentiated in onc instance, mycloblastic
in four monoblastic in three and megakaryoblas
f1c in two Diagnoss of vanoun types of BC, ming

el
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)
]

Cetyltrimethy!

Anmoo/Cetcarim/Hassan/Loogo Ochdo
accepted morphological cntena (1), »as w0
ackd

films of peripheral blood asd
halthydonmmahanuﬂcd.
Esterates Extroction and Acer Bafly et
from EDTA peripberal biood aad or boo s
row was smpended in Q1 crtyhrietnk
nmnmnlmbmuﬂde(\lmk.nunmd)wlﬁ'
nal conceatranoa of 10X 10V cefiuml The o8
-ml,wdwimmqﬂuufmmwdﬂﬂ“'
37 Olndnor:dll-GOChefmmH”]
The electrophoretic stodics were performed vl
2 weels, The celtalar haates T5pD et
\rophorescd In 7.5% polyscrylamide 2l P
In s conventional Canalco Apparats 3 The ™
was carrled oat at room temperature for 65
Ater the run, gels were wesbed fn N3 o
phate baffer pH 63 at 4”;&""‘,
stained, Stainmg for NSE ws | acete

ly [9). Scparate geis were ed [n NSE
tion media contalotag sodiom flzonds P
b 3

| CML  Cemmeis
smmoniom bromde extracts # Patients b‘(“;

In the with
therapy b Patlents fﬂP‘Y . In The®

NSE in mormai: e cer

n al

Fig.1
ammoatum
tate. b o Naphthyl buty ate.

p tes and my
apy with PMN predominance. &N phthy] scet?®



 Pknts  before and dunng  treatment

' BEnce wi obeerved, all the bands found m

] {

1 Fig. 1, NSE m CML Cetyltrrneibrytammontom
bromide ermct,  Putients befors therapy b
Putierny

t i@y -
4 s N

b At R 1]

f

Fig. 4 NSE m BC. Crtyltrimetiylammoniem
brormide exirects BC moocblestic type b BC

type. BC type d
Meopkaryoblasisc type. e Naphthyl scetate
b d
— ‘- —
= =
= !
« § -
CI- .
-

meaLaryoblex type o Nepiinyl by
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normals were present (fig. 1 2¢) Using a-
naphthyl butyrate as substrate, a similar Joss
of fast bands was observed ns to the slow
bands, a variable reduction n their number
was found (fig. 3)

Blastic Crisis

The gels from monoblastic BC showed 5
slow bands of NSE activity with both sub-
strates Band No 5 was promunent. In lgs-
otes from BC of undifferentiated and mye
loblastic type a pattern similar to normal
was observed with both substrates, In lys
ates from BC of megakaryoblastic type, at
lenst 4 slow bands could be detected, using
a-naphthy) acctate, while only 1 slow band
was found using a-naphthyl butyrate All
the ancdal bands are lost whatever substrate
s used (fig. 4 5)

Discussion

In this study we tned to ascertain if it Is
possible to show uwng polyscrylamide gel
clectrophoresis, the activity defiait of NSE
and the possible presence of their anoma
lous vanant in CML.

In agreement with Aass et al [8] ourre
sults indicate that in patients with CML in
remmsion (¢) NSE electrophoretrc patterns
are sumllar to those detected in normal sub-
jects. This may confirm that durning the re-
mussfon stoge CML granulocytes maintain
or reacquire the blochemical and metabolic
properties of normal granulocytes [1] On
the otber hand m patents with sctive CML
hccommmlono(lur:!rm
poor differentiatton o: slow

Therefore, it ma
bands m?!::;:?‘bands are {cnlum‘r
‘; :uﬁmre mature cellular popt;l;ﬂh;: or if
present, their quantity fn mye! pre

Annino‘Cecearinl/Haran Toago Ocksdo

myelocytes and myelocytes is so small tha
they cannot be detected.

Completely different patterns of NSE &
tivity were observed In patrents with BC
(fig 4 5) m fact a pattern of at keast §
bands with both substrates was shown. oo
of these seems pecullar to ont cellular i
except for band § which is more evndent 2
BC of monoblastic type. As these findop
are similar to those described b spost
neous acute leukenua with the same ¢
phological type [7 9] 1t could be sapposd
that In the granulocytic and mogocyte &
nes there is only one system of NSE wkid
hpmcntlnncwtmuumoldlﬂmﬂﬁwm

The electrophoretic patterns of BG
cept the megakaryoblasc ones, scem tobe
in contrast wth those of ML in the acné
stage which s characterzed by the loss
anodal bands. Thus may lead mgﬂcmyﬂ*

bilty of a selection of bl
mn:mtyfmm those observed at oaset &
CML. In this context the
tterns in the megakaryoblastc
?Lch the constant boss of anodic!
smilar to the one shown in the g0
tic precursors of CML at onset, seem
ficult interpretation

Howcvl::‘ our results suggest some &
clusions (1) a-naphthyl acctate more 35
cific as a substrate than tnrryﬂrcﬂs"""’(‘;)1
& greater number of jsoenzyme variants’ s

precursors of granulocytes during O
show in primitive nondiferentisted for™
the same vanants as found in pormal gt
Jocytes (3) BC, considered as trwe &%
in presents phoretic paiter™
of NSE similar to thote found in ecate k&
kernia of the same morphological type-

The small and nonbomogeneous g%
of patients we have examined up 10 oo¥
does not allow any defimtive conclusios-
However a detailed study of single patiet

[ysates, Bt
bands
uloblat
of df




Noompecific Exscrasen i Lealemia

sith CML may be oseful to defect the
tnomalous koenryme varants which could
be a festure of the malignant profiferating
doce,
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Neutrophil Chemiluminescence during the First Month of Life

Ronald G Strauss Thomas G Rosenberger and Peter D W allace
Depariment of Pediatrics, University of lowa Hospitals and Clinics, Iown City Iows

Rey Words. Chemiluminescence Infants

Neutrophils
was evahuated m fafa

Abstract. Postphagocytic chemiluminescence of neutrophils
throughout the 15t month of life 1n their mothers and healthy adults to Investgate faribet

heamil

ence of

1a] earlier stode
peutrophlls described by ot o

the defective

Maternat and adult values were similar and served as controls. Abnormahties
detected In miant o

peak chemiluminescence and of the kinetles of light emussion were
phils throughout the 1st month of Ife Infant responses were vara

ble, particalarly 2t birth,

when neutrophils of some infants performed comparably to those of controls.

Newborn infants have an increased sus-
ceptibility 1o infection and the mortalty
from fofections §s hgher than in older chil
dren. Although a number of abnormalites
of the body defense mechanusms have been
described in Infants, results are variable and
controversy exists regardmg the relative 1m-
portance of each defect [5] Many investiga
tors have found normal or increased mates of
oxdative metabolism in peutrophils (N)
fants. Disagreement cxists,
however among reports assessing postphago-
oytic oﬂdmvcs metabolism by chemiluml
pescence (C1) Tn this ossay oxidatlve me
tabolism is estimated by the quanity of hght
that 1s emitted from phagocytic N 15 2 €or

sence fex resctons m which
e e o e o

In patients with chronic granulomalos ds

ese of childhood, recurenl anfecbons L
correlated wath o complete lack of O and
the inability to incresse N pns!phnsﬂﬂ)‘r
oxidative metabolsm

‘Abnormalrties of both pesk C (¢
greatest amount of light emtted followi®f
phagocytosts) (2, 7] and of the Ainetxs &
light emusion [6, 7) have been reported
N obtained from apparently healthy mixat
However others [3] found C1 to be aboor
mal only in sick nfants N of healthy infat
were normal Becauss of thi controver
we wish to report the results of O ssan
performed using N isofated from \eooS
blood of infants at varying ages th
the 1st month of life, thexr mothers and €%

trols,



Mextrophd Chemluminescencs tn Neotates

Materiats and Methods

Staches werv approved by the local commizter
¥romog bowan invenigations and  nformed
omert s obtained Venous blood w s collected
fom mothens and their folMerm jofents within
4b of birth 20 Infexts) and xt ether 1-2 weeks
(10 infamts) or 4 weeks (12 Infancs) of age Adults
wIved &3 comtrots ANl sobjeets were bealthy and

Mrer excecded 11,000 and 1100 Mature N (sea-
Trmed wnchar lober whh rhmeses between
Whos being < 2*  of lobe damebm) accoonied
for > 79 of N m all camphes. Most remaming
o e N of seuly smilr mety with
Ungitly wickee ritherrses. N wrs > 907 viable by
SYfwosa B dys exctoskon, sad > 804 phugocy-
taed opaoerred

Gt and maatermal N was related 60 that of the o
ouitanagns controt snd expremed st

pertent of cowtrol =
Wlant or mothet value 100
s tarecs conitol vatlm
vea of the sctual pusk C1 vaimes and

cance of &lfremces bets ctn Mends v tested by

nr

Stwdent t test In addetion, iefants and thelr re
specive mothers were evalmted by pasrsd aoalysis
cxuphoy mg paberd t sad siipm testy,

Resalty

Postphsgocttic peak Q1 values of infant
N expresyed ;s percent of the simultaneous
control (fig. 1), were significantly decreased
throughoat the 1t month of 1He when com-
pared with thelr mothers and  controls
(p <001 at burth, p<005 at 1-2 wecks,
p <001 at 4 weeks of age). Mothers and
controls were similar (p > 0 05). Infant val-
ues were particularly variable at birth, and
N from several mfants (9 of 20) performed
comparably to motbers and controls, where

W awen
Flg. L Relatiomhis of peak O vl

304 (@) £2d maternal (0) o

trted 10 the valog of cootrot studied sk

oody Mean befare valmer  ope e

e cootrols #t all grs Mudicd, whuke rmateroa]

:E‘:men‘mmf'" +
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Stramn Rosenberper Wakt

Table L Peak C1 values (mean 2 SEM of infants, their mothers and shmaltaneous coatrob)

Tafest
" Percent of control Actus] valees 51 cpaax 10!
Infart mother fafact o e
f};:t?k‘: 10 ) T 957 s1% 8 79110 0112
4mx,(u( sroues) 816 973 S8t 4 P 23X
groom) 65+ 9319 97418 6rs0 138

as they were consistently defectve at the analyzed by loganthmic and geometrc
age of 4 weeks (fig. 1) The explanation for means (table 1) Diferences were aot
this variabahity at birth 15 unknown Perhaps icant at later ages whea analyzed by thest
the norma!l values are the consequence of technigoes probably 8 consequense of &
some undefined stmulation that is related to  small numbers of subjects and groat vt
the intrauterine environment or to birth it tion However sigmficant differences Were
clevates C1 at birth, but Is dissipated by the  detected when performances of neonstd X
age of 4 weeks were compared with those of thelr respee
Peak Cl of infant N was decreased  tive simultancous controls.
(p < 0 05} only at birth when differences be Rinetic sbnormalitees of the O respst
tween the actual C1 peak values (to be dis  eliited In nfant N wer reported by s
tingnished from the percent of controf) were  [6 7] but not all [2] mvestigators. TO &
fine kunetics of Lght emussion more
0 I N were obtalned from 16 mf1st doret
the first 24 h of life, Q1 values 2t 1052

postphagocytosts and at {0-min fo
wath those of 1

§ M0
§ 2 thereafter were compared
E simultancons controls (fig 2). Kioet® L
] gm nunnalidcs(]e_,dlﬂem:ccsham
Eg out the response rather than siply diffet
5 e ent peak Q1 values) were suggested, st O
© of mfant N was tly less ot &7
g e nme studied (p <005 st 10 and 40, 2
* g‘“a o & x @ p<001m20nnd30mmufmaddiﬂm
Vi after addmg opsonied symosen opsonized rymosan)
Fig. 2. Compariyon of C1 values of neutrophlly
tmmlﬁlnfmuvﬂhmoucf fr Iy stud- D o
memured at 10-mlin intervals
In wupport of earlier findings z 6 %
[anlt

ed controls when

atter 1 phagoeytie ﬁimnl;.’:‘:lu:“b:,nrc plu"][(y
ant ey

mftgﬁ-dﬁwwmm postphagocytlc C1 of N from humen

o ficantly less then control. § = Infast valve was decressed at birth. The present data &

s y tend carher obscrvations by documentng

mean
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20

the persistence of this defect in N for at  Iosiwtc of Chld Health asd Human Devefop-
least the finst 4 weeks of Efe. Both peak val-  oent, Natiosa! lostituies of Heatth.

%3 20d the kinetics of the respome were
#hootmal when compared with the perform-
mce of materml and control N. Muternal
;ﬂmmmmnmﬂ Although
& " pifiiiny
the defect s probubly ochemical and pot
relaed 0 jmpatred sinee in
L2t N, n agreement with others [2] were
vhable by dyc exclusion and capable of par
ticte lpestion. Admbtiedly however mates
of plagncytosia were not messared, end It &5
kmposible to completly exchude this possi-
billty &3 am explanation for the kmetic dif
Lerences.

The importance of this aboormahty a3
cae of the factors that renders infants wrs-
ceptibie 10 infections remakns to be estab-
Esbed. It fs clear based on experience with
chroaic grannlomatous disesse that a com

»
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Burkitt’s Lymphoma Occurring 6 Years after Hodgkin's Disesse!

J M Andrieu P Casassus L.Degos ] L.Preudhomme R Berger and G Flandrin
Institut de Recherches sur kes Maladies du Sang et kes Leucémics, Héplnal Saint Lovds, Parit

hey Words. Burkitt s lymphoma Chemotherapy Hodgkin s disease Radiotherapy

Abstract. The occurrence of Burkitt s lymphoma (BL) foliowing Hodghn s disease (HD)
has not yet been reported. A patent treated for HD by chemotherapy-radotherapy £
veloped » BL 6 years later 1t was demonstrated by cytological, oyt
Jogical and cytogenetical — translocation t (8 14) — charecterisucs. Qur hypothess

tlon de
1s that, in this case BL may be the consequence of chemotherapy-radiotherapy 2530000

Introdactlon Case Report
om

Hematological neoplasia especall; 1o October 1971 » 21 year-oid white %
* o Y nuldmh:cdmlhtlnﬂ.lruldelcchcrdiﬂ’h
SumtLouk, Pari) £

acute leukemias following Hodgkns dis-

case (HD) have been frequently reported
since the development of intensive chemo-
therapy and/or high voltage radiotherapy
[1] Receatly pon-Hodgkin s Iymphomas
(N}{L)havenlsobccnrurpcctcdtobaan
other hind of malignant tumor possibly rc
sulting from chemotherapy-radiotberapy as-
sociation [2] We arc reporting here the first
case of Burkitt lymphoma (BL) following
HD cured by chemotherapy radiotherapy

association

by.mmlroml.usamm‘l?
i from CNAM (Eral

1 Supported in
de

79.001) and by a grant
4 D A w Evalution des

di:p:t;niﬂ

HD - clioical stage IIA, pod
She was treated by 3 coarses of MOPP
f st

(methyle o (0
peedalsone) followed by mantle imadatios b0
Gy In 4 weely) She reached complete
donl.ndrccdvrdummmu!mﬂﬂlhllhw-
of vinblasun sulfate. Treatment ws

Apnil 1973 Sho remained heatthy for 6

completion of treatment. Tn Apedl 1979 she ¥
She waa 4 weld

readmitted to the Imstitute. «
pregnant and suffered from dyspacs oyl
emination showed massive right bresst LvolTe

years et

temsion and superfcial venows
Inatica { both nmr:dlﬂcuhrlmlndl"“’;
effedion cells showed a mastive nfMtration
monomorphous blast celly (20-25 un b



Barlht' Lymphooss Occarring 6 Years after Hodgltn  Discasc m

morpbologpal, mmimalogecal esd cyto-
1achal fdings are proscotly knos as BL or
Bacitri-type

The pathalogical material of October
1971 was reviewed i Jaly 1979 it showed
Hpkal features of HD nodular sclerosis
OPe, hm cluding the posabality of a
trong initm) disgnoss. To our hnowledge,
BL after HD has never been reported. Nu-
©ctous by pothess could sccoxmt for the
HD-BL Tt omght be
BL conld bo a histolopeal transformation of
HDbthel.hcrrpy radiotherupy  2nd or
Chemtm—npymyb:mmlgenlcmdm
tribute 10 the appearnce of BL the impar
meat of cellula immunity obsened m HD

dtr‘hcnpy-urbothmcchnkuu—my
Contribute to the genema of BL. This Last
bypothests s the most comincing for the

folloning remsoms. immunc aboormalfities
have been described a3 assodated wath Afn-
can BL (7] other types of B cell malignan
aes following immunosuppressive therapy
of or dith
have been reported (8 9] recently 5 NHL
(most NHL are known to be of B cell on-
gin) have been reporicd afier combined
modallty therapy for 344 putients suffering
from HD [2] the actuarlal rsk of such an
occurrence has been calculated to be 1.3%
at 7 yeans (and 15.2% at 10 years!). Moreo-
ver 4 of tho 5 pathents had an undifferen-
tmted histological type, more or less resem-
bling BL. In the future, with the help of cy-
wlogical, immumological and cytogenctcal
methods, there will probably be more disg
nases of Burkitt-type lympbomms s well as
D{othcrncop{uhso{Bceuaﬂﬂnfoﬂmlng
Immmesuppressive treatment.
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Factor VII Survival Studies in Factor VIL Padua Abnormality!

A.Girolamd, F Toffanin end R. Gazzetta
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Key Werds, Factor VII Abnormal factor VI Factor VI survival tissme thromboplestioy

WTmmummmmwmmm‘m

hcfic admintstration of factor VI

emounts

dmhmmwmux.ndlumwubodywdﬂnhsumdmmmmy The
uﬂhtmimhauvrlmivhyknhm”ndﬂ'/-.mpe:ﬁvﬂy Summﬂmutm

tI0genoTy
i both fnstances,

Factor VII Padua clotting disorder was
dcribed by w tn 1978 (5] The defect
Souting in an sboormality of factor VII e
TUration whereby factor VII activity o af
fecied patients, ‘appears normal #f ax brxin

B wed in the arsy sysem
Shervas {1 iy aboet 104 of pormal If deter

Fafients with thiy disorder whilo they were
*adtrpolng prophylactic treatment with fao-
%T VII concentrates for tooth extractons
Prompted this brief report.
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Factor VII Survival Stodies in Factor VII Padoa Absormmallty

of the stodies camned oat dealt with the Info-
sion of lage quantitles of pleama which
made all bt impostible to cakeulats & sath-
{sctory balf life, Often, with plasma, only
one component of the curve was evident
{10] Furthermore, the presence of bleeding
durmg substitotion therapy may have inffo-
enced the survival times. This sy explam
the very short hall-Irves observed In some
Instances [10] In our patients, the biceding
wa very alight. In addition, no thyrold dys-
functions or fever, cooditiom known to al-
ter survreal of clotting facters [7 17] were
present. Therefore, it may be sessumed that
the vatues observed were the real cues.
Taking ito sccount the mildness of the
bheeding tendency presented by the proposi-
tae and the prompt correction of the clottmg
dcfect otmerved fn the presemt studes, it
would geem that the propositas conld un~
:Wmmhmmwhho‘ﬁdiﬂhl—
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2500 ml. The amoant transfused was therefore
172 unfa/kg body weight. Bload sampler were
drawn before, immedintcly after the mfuson and
25 5 10, 20, 30, 40 and 65 h thercafter

Materlals and methods bave betn described in
detall elsewhere [3-6L. Factor VI level was as-
sayed ag previoanly reported waing a rabhit brakn
and a [ung thromboplastin preparative apd fac
tor VIl-defickent plasma as sobstrate [S 6. To
calculate the exogenous fraction, 9 or 10% wers
subtracted from cach reading for case 1 and aw
2, respectively Soch factor VII values represent [n
fact the endogenous levels of factor VII activity
present i the two 23 determined by
rabbit train and [ung thromboplastin (5, 6]

Results

Io the first patent, the factor VII level
8t the end of the 1nfusron was 55%. Factor
VII survival time of the exogenous fraction
was 6.5h (fig 1) In the second patient, the
factor VI level at the end of the mfusion
was 644y In this case, tho half-life of the
exogenous fraction was 6h. Both curves
showed two componeats, a rapid and a slow
one. No bleeding was noted after the tooth
extractions in either patient. No untoward
side-cliect was noted after the infusion of
the factor VII concentrate Healing of the

» oo 3 5238

Factor Vi rvel % of pormead

Qo Toftenio Garrets

ginglval sockets affer tooth extniction ¥2
s expected

Dbcassion

Survival time m factor VII Padus shox
malty fs about 6b. The tlope of the cons
mpmcdcaﬂyidenhulhlbemwm
Thchnl!’lucofmopmmmmﬂ“d‘h‘
concentrate together with plasma vt st
Iylmgcr(ﬁb)mdtkkmﬂmd‘
to the loager Infudon tme. I pits o &
short half-fife of the injected matemal 2 8%
mmoryhemmshmumbnmvﬁ*
out any difficulty These data mefests 6
the presence of an abno!
ot affect the survivel tme
tor VII This cbservation 8 In
with #n ¥irro data which fndicate hat 6
patisnts Jack Inhibitors n Mplﬂ:’[ﬁ
It iy mteresting to note that timilat
bave been obtaed by us in snother 3t
mantyotthepmthmmbinm‘"’?‘“hﬁ
pamely factor X Friull disofdes {4

mwmwnnobmwdmm“hwm
those reported in the 1.6
However it is worth

Interature {1
mﬁouin;lhﬂ“ﬂ




Factor VI Sarvival Stodiey im Factor VIT Padns Aboormlhy

of the shefies carried ont dealt with the kfu-
%x of hrpe quandfies of plamma which
muade ol but fmpowsibie to calculate a sath-
fclory Balf-He. Often, with plazma, only
e component of the curve was evident
(9], Fenbermaore, the presence of bleeding
dwrg subxtituicn therapy may have inflo-
O e @rvival times, This may explain
¢ very chort halffives observed n some
- Etanees [10] I our patients, the bleeding
% vey dlight. In addhtioe, o thyrold dys-
-y or fever conditions known to al-

®rvival of clotting factom [7 17) wero
 FRexnt. Therefore, #t may be sssumed that
e rahacs obmerved were the real ones.

:?
!
!

]
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Key Words. Antithrombin 11T Acuts monoblastic leukerma Coagulopatiry

Abstract. A patient with acute monoblastic lenkemia developed a co2g
chemotherapy Congulation studies showed thrombocytopenis, hypoﬁbdmsmm:
levels of fibrinogen degradation products, a negative protamine test bt 8 pormal
thrombin IIT Jevel. These observations suggest that cosgulation abn
acute leukemia are not necessarily due to diffuse intravascular coagulation.

Introduction

Acute leukemin, especially acuts pro-
myelocytic leukemia [5] and acute mono- mﬂnﬂnnl mt;:;ﬂg] exarnination ¥E¥
blastic leukemia (AMoL) 7] is frequently  pronencis of the et oye, corvial g
complicated by coagulopathy These coag- n mm-rymhndl.lﬂd"l
lation sbnormalities have been ascribed to  Larged
the release of tissue factors with fibrmolync  Pecked
and proteolytic activity from blasts [10]

Little is known about the level ol" lns; fthre a-naphthyl-acctato-outerase,

bin I (AT 1) a potent fnbibitor Iysozyms).

wmdcméuhﬂonhmcminthmdﬂn- @mwww:‘fd“ﬂm:;;
uw“m" ‘The scarco avallsble mformation ?;;1,“:,""7'M.nﬁn u:’“‘f etaton. §
scems to Indicate that AT I can be nomiel o Py ey chemotherspy spootaoeost =
in theso sitpations [11] Wo swdied theSe  ciymoney deyoloped and diffoe beodint 7
lsvd.lnlpimtw“hAMOL'WhOML venlpuncturs was noticed, partially P
oped  coagulopathy while on thersy



Tkl 1. Congabetion stachxs
Normal  Deps of chemotrspy
g
1 3 3
T e 10-12 129
APTT® wc 8-33 M3
Fharoges' mg% 200
DM gy 0-10
AT % 935-150 16
Protersine - -
Biamt crfia
10 WBC 151 2
10°/Bwex 150-140 65 48 22
Acttvated thromboplastia resgrat
Astorssed APTT resgoet

tive o repeated occanoos (able I
Comments
The sppcarance of a cosgulopathy in

167 154 nuz

no

121
4

173 173

383pE °

17 126 127

a21

cresse of AT 1T [13] a major knhibitor of
thrombin and other serine protesses in the
blood cosgulstion system. AT XIT levels tn
our petient were normal thromghoat her
clinkcal courte, In a review of leakemia sand
diftuse intrzvescolar coagulation, Trobisch
and Egbrixg {11] tiso found a normal AT
T Jevel. The normal level soggests that this
coagulopathy b not cansed by diffuse intra
yascubar keading to
tion of coagulation factors.
The leakage of protesses [4 9] ey,
chymotrypsin-fks  proteascy,

P

elastase and

s
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Abstract. A patient wath acuto monoblastic leukemia developed a congalopatty duky
showed thrombocytopenls, hypofibrinogeaels, Hgh

chemotherapy Coagulation studies

levels of fibrinogen degradation
thrombin 1T level. These observa

products, & negative protamine test but a normal et
tions suggest that coagulation abnormalines appeanng b

acute leukemin are pot necessarily due to diffuse ftravascular coagulation,

Introduction

Acute leukemia, especially acute pro-
myelocytle leukemia [5] and acute mono-
blastic leukemla (AMol) [7) Is frequently
complicated by coagulopathy These coagn-
lation abnormalities have been sxcribed to
the release of tissue factors with fibrinolytic
and proteolytlc activity from blasts [10]
Little 1s known about tho Imﬁ:mxmingf

III (AT II), a poteat
m coagulation factors, m these sitns-
tlons. The scarce available mformation
seems to indicato that AT 1T can be normal
In these situanons [11] We studied these
levels fn a patient with AMal, who devel-

w‘m‘mmwﬂemw

Cass Report
A STyearold woman way admited o o

blast forms, A disgnosis of AMoL wes made Go*
fthre o-maphthyl-scetatoctcrase, clevated @
Iysoryme). feod
Chemoth isting of jor
m? ou days 1, 7 and 14, end prednfsono 60C¥
Mymmn:dw*minllhnftﬂ-dmmf:

el
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175 173 173 130 1% 280 140

17 19 126 @20 17 10

Table L Conguistion stedies
Formal  Days of chemoteripy
g
1 3 s
T o 10—12 129
APTT® sec -3 M
Plxmoger® mg% 200400 200
FOM pyini 0-10
AT % 95-150 116
Protmmine wat! - -
Wt el
10 WBC 1 32
10" 150-140 6 43 I
fhromboplest

The Tealnge of proteases [4 9] ez,
clastase and chymotrypein-llke  proteases,
lrunleuhmiubhmmyb.w
Tdnﬂ;h!bahtmﬂﬁcdbyu:]]—d.mam

2py The relesse of elrstase like
proteases would indoce proteoiyxis of the
hﬂv‘ldml:hﬂin;hﬂmlndmldpm—
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a2l form of coagulopathy In some cases of
lenkemia mght well influence the therapeu
tic approach in these situations, as, for inst
ance, heparnation might not be the first
choice in a patlent in whom normal levels of
AT I are found
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The Congenltal Variants of the Prothrombin Complex Factors

I heve read with great fnterest the Edi-
orial o Vartants of Vhamin K Dependent
Factors (Acta haemat 62 1

g

L would ike 15 add & few comments on
B VI, factor IX and factor X vartaats.
hf;ﬂw}’"m'lhnehmdnnbuhﬂ
o VII Padua represents the first factor

oomulity for which a peculiar scth-
Petem s gurely demonstrated.
dcrepancy between rabblt and ox
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inal paper it was shown that the thrombo-
test was less prolonged than expected.

{3) Forthermore, factor VII Verona
scemm to be activated by exposare to glass
end. or cold in an aboormally fast manner

That the interaction between timsus
thromboplastins, Ca** and factor VII s
much mom complicated than was originally
thought 13 well documented by another ab-
noronlity which recently came to onr atten-
tlon, factor VII Pacdua, [6] This factor VII
shows incressed scoaitivity to ox brain

Such  thromboplastt

seerm to play & pivotal role in detecting fac-
tor VII abpormalitics. In some cxses, there
{s no semsitnvity st all (Padm), in others,
there Is a partial senshivity (Verona) and In
still others, on the coatrary sm exaggenated
senshtivity (Padus,) to ox braln thrombo-
plastin. Needicess to say that many addition
al variants may exist, It is lateresting to
note that plg brain thromboplestins behave
In & way similar to ox brain prepamtions (5
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cial form of coagulopathy In some casey of
leukemia might well influence the therapeu
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The Congentital Variants of the Prothrombin Complex Factors

T ko read with great interest the Edi-
torial on “Variamts of Viamin K Dependent
Coaguixtion Factors (Acta bacmat 62 1
1979).

I would [ike to #3d & few comments on
Eactor VIL, factor IX and factor X varann.

Factor VI variants. There 1 no doubt that
factor VII Padua represents the first factor
VII sboormality for which a peculiar acti-
vition pettern was sarely demomsirated
The discrepancy between rabbit and ox
bain thromboplastin clotting time s strik
fop However I thmk factor VII Veroma
abo a factor VI ab
which jostifies the topooym given to ft. The

{1) The two propestt aro double betero-
IEtes for troe factor VI dehciency and
abnormal factor VIL

(2) The factor VII levels in the two pro-
Potiti are aboat 204 of normal with rabbit

was nox bociuded i the original paper [4]
tince at that thme we fafled to recogntze it. It
was found subsequently afier the discovery
of factor VH Padus, when additional tests
v carrted out. However even in the org-

tnal paper it was shown that the thrombo-
te3t was less projonged than expected

(3) Funhermore, factor VII Veroma
scemn (0 be activated by exposure to glens
and/or cold in an aboormally fast manner

thought fs well documented by another ab-
normality which recently came to our atten-
tion, factor VII Padua, [6] Thh factor VII
shows incressed semitivity to ox braln
hrombootasth Sech  thromb

scems to play a pivotal role in detecting fac
tor VII aboormalities. In some cases, there
b no semitivity &t wll (Paduma), in others,
There i3 a partial semsithvity (Verona) end fn
11l others, on the contrary an exagperated
semitivity (Padm,) to ox brain thrombo-
piastin. Needlens to say that many eddition-
al varlants may enst. It B nteresting 10
oots that pig brain thromboplastins behave
lnlw:ydmﬂntouxtnhprm[g
6]. In the pest, ax bramn wss
claimed (o bo particularly sentiive to factar
X andior to tha so-called, but never proven,
coamarin-indaced
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cial form of coagulopathy in some cases of
leukemia might well influence the therapeu-
tic approach in these situations, as, for inst
ance hepanoization might not be the first
cholce in s patient in whom normal levels of
AT III are found
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Table L Maln features of surely proven factor X varlants

Index patient Factor X activity
tinoo
thromboplastin

Mr Stuact (classienl abeeat

factor X deficiency)
Miss Prower low
Mrs. Miain low
{factor X Friul)

with factor VII together with a marked sen
sitivity to the hemophilin By defect. Since
all the families wath the three defects studied
by us live In the north~castern part of Italy
namely in an area aboot the size of Holland,
I suspect that the different abnormalitics are
just an expression of a closely related mo-
fecular change.

The following tentatve classification for
the factor VII defects may be proposed (1)
factor VIT_ (classical factor VII deficien
cy) (2) factor VII (patrents with low sc-
tivity but normal CRM) (3) factor v re-
duced (patients with low activity and varia-
ble CRM which however Is always igher
than the clotting counterpart but never nof
mal) (4) fctor VI Padun (rabbit brain)
(5) factor VII Verona (rabbit and human
brain) (6) factor VII Pados, (ox bratn)

Indication of the thromboplashn that

ds the lowest factor VI activity level Is
absolutely necessary fn cazes with abgormal
ctivation patterns, lest confosion is geper
with simple factor VI or factor v
variants. 1t Is interatmg to nete
bat varimts with abormal astivation it
been predicted In the genelle
terns had not Graham ef af
mmd‘mn pmpowd by

Yl

n
ated
reduced

Factor X Proposd
antigen pomencie
RVY ceplalin
cephalln
absent absent X
low low pormal X+
porml  low pormal  XFibh

Factar IX varlants The assocution &
h:mophﬂhﬂmdnﬂdfmvnm

should be kept in mmd as 8

factor IX deficieacy
Foctor X varants, The srely pove

variants of factor X deficlency knows &
day are 3 mamely Mr Stusrt Miss Frove!
and Mrs. Mintn (factor X Friat). The =8
features of these 3 Index paients &€ B2V
marized fn table 1 As a matter of fact &t
tho factor X Friull deficiency sasies &
abaormal activation requirement PP

was extensivel rrpoﬂnd‘ﬂ‘ﬂm“‘w
o s regard s already inclosed
a previous paper [3] The other cases ™
poncdbyuauzmdal-[l]m’mtwd
of clastfcal factor X de&:fm;y (G
M M. G S., [.§) or of factor
(case R.E. D). Tho latter could repres<st
4th factor X varfant.

The patient preseated by Parkin @ &
[9] in 1574 has recerved 20
and somo doubts are justfied sinco 10
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