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Femals snimals were classed oy sexuaily
sctive if they (1) were pregnant (2) were
hcutl.ng %3} hed an enlarged uterums (4)

had recent placental scars (5) had en-

when P was « 0 03

OBFERVATIONS
Adrenal glands  Aversge adrenst size
ﬁucmx!rdfmm month to xpanth; but there

STURGIS McKEEVER

age classes of either sex, despite the fact
that there was considerabls variaton in the
percentage of reproductively setive adults
(table 1) This may be in past
bydxefnctth;tinneﬂhetmdldmenn
d ely sctive ant
mals differ d;nlﬁmnuy from that of non-
active adults (8g 1) There was no sig
nificant difference in adrenal size of the
vadous reproductive clasves of females.
Adrenals of sexuslly active {females were
ﬂgnmmﬂy hrse'r thnu t.hma of adult
maley imals av
mged larger t.bm tho of aduits, bus the
difference was sl t only between
non-active sdult and jmnﬂo [em.lla

sessonal pattern in varations in Animals were 2.5gm body
dmofghudafrmnthtmpmducﬂvennd wdghzdummf?mddmdxhcnﬂ
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GLANDS OF PEROMYECUS MANICULATUS
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Fig ¢ Amdnkhf,hmmlumprrmbudywdzh,pbucd ubmhadrwrubt
Folnts the mean for ench 25-gm intervs

grums, {

In
dbodywr‘ldﬂ. The enclosed srea Tepresents =+ two hndlrdmvn‘lndlhrrvrda.ll.lnn
extremes.

represents the
than those of males (fgx. 11 and 12) In
sune;ﬂcd.mcmofbolhmel as many as
the fascicular cells had greatly
:nlu:ednu:!.d. Sameo!tbetn]argcd}x‘m;
b while

dulla in all classes In females the

arls was

than that

more vascular
males (Ags. 13 and 14) The reticulars
Ly :rcgrc females was »

ot.herl :cmul.ucd fmm eme to four vacudles

(fig. 15) smflar o thote found In the

platypus Ormithorynchus by Chester Jones
57

¢ 'nZe retcularis was a distinct zone well

differentiated from the fasciculata and me

many cells

pthﬂc nuclel In some animals

reticularis contist

connective tssue.
Adrenals from animals 2 to 4 dar
old were surrounded by & hea

capsule

Cortical tissue could

contisted of a parrow band

\—Lcellu.b.
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. QLOMINULO3A 3 FASCICULATA ay RETICULARIS
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total width of the corteX, for 4 clusses of Perowpacns maniculatus. The classes, and

male
Comparison averagn adrepal creased in "81 the differences among years
weights of all specimens for the four-year were not

h

y in the per cent of re-
sire from B8 to 59 uctively active adults were not corre-
(P <0001) and from 60 to 61 (P < 0 05). ted, cither positively or pegatively with

signifi-
cant (#g. 4) During the four year period, when reproductive sctivity was at a mint
there w, popula  mum; but doring the remainder of the

the four years
remained while population (fig 5) buat differences within a

sire decreated during "60 and tocreased for sctive fe
while population aize increased fn ‘81 males In %9 and B0 in the aver
owever  adrenal stre incressed anly age weights of juveniles in ‘61 was caused
slighdy from 80 to '61 while an increase in the mumber of captures
mamummdwﬂedlnthc&rtypemd animals widch weighed Iess than
lnmscd\z:d%tutheﬂ.lr 7.5 g,
During the four period was  Seasomal changes in food habits of mice
ﬂondzelnddd"cr?l:l of lu::d hem’ L: 2 . "p}:v:!rez‘lonha

cent uve- there was no a t
“u“mlb!mhﬂnn‘d}:ﬂpaml = 1. i 1 th

activity and seasonal food habits. Annual
bryos per pregmant female (table 2)  varlations in foods were slight, except that
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TABLE 2
Reproducthe satn of Perompscns maniculetes in northen tern California from 1958-81

e N NN PR
1958 m (5] “0Dopx23
1959 14 B 91=33
190 139 E ] 13228
1981 192 43 188225

b Lo el umber of
[ ol pert

47 518 182033
(13

517 T2 472023
%)

73 2o 432018
(20)

Qs o7 435038
)

Nwmbers th pareathescs equsl sempby shony = valwes 64w | ene stomdord orroe

much seed was eaten in 58 when there

sze or population Ructuations.

Pituitary gland  Relative weights of the
tary of six classes of anlmals
were campared (fig 6) Pltultaries of sex
ually active males were signtficandy larger

than glands of non-active sdulty; they were
also Jarger than the pltultaries of jurenfle
malet but the difference was not o

cant. Pitultaries of sexually actlve fomales
were sipnificantly larger than chose of any
other class  In contrast to males, pltul
tartes of non-active adult females averaged
larger than those of Juvenile females but
the difference was not significant. Pitul
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ity probably accounts fm'}h?l larger size

1050 Food as & control of

of the pituitary fn repf ly active
animals of both sexes.
Gremdnafmepmm*ﬂ':fmm

animals, compared yrith ¥

imals, pably was assoctated with fn-
creased production of proiactin by pitul.
taries of lactating fndtvtdusls

of Pe
In natural population® ETOMYIcLy
drenal giand size in milit-
naniculatue a bod,ﬂwagm showed Do
and no change
In size relpted to reproductive activity
Adrenals of females g;m m;uh;l
2 wider fasciculate arrower
larfa than those of majcd Adrensls of
26-50gm animals were smaller than
those from entmals of sny other weight
class. Adrenal agze showtd no consistent
correlation with changes In populstion
density per cent of uctively octive
adults body welght, or f0od babits. How

tnercased throughout the $tudy perfod.
The tryroid giwnd trat largest in 2.6~

50 m rumols [he gland decrsased fn

of m nrv atymals in-

size 1ol 1
~re sed a v vt U thyrold
d"q:' ! n of Adult walesw
Lo, o v vafl

A\ aanno
- }L’i\ N IR
1 n i ng ot
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cu .
In cutdy
the 51-1
cells the fu.a,
enlarged and:]bt}m}-
cell mass grea
aduhanh;mb !gc“%d:b“"
cells was further
the jumina and propoxtion
creased over that of fU

(51 19)

1838 The rode of endocrine snd behs
jorel facts n the wowih of mammsil
popolations. In Govbenan, A. (Ed.) Comper
dry Endocrinalogy Jobn Wiley and Sor
New York, pp. 7383
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FLATE 1
EXFLAN TION OF FICULES

Peromyscus maniculatus

Advenal gland of  sexually sctive female howing elonguted cell
of the rona fasciculata, tmndvruhlhoad!h-dnnmhh
fArure 120 Paalnd % 300,

Adrenal gland of an adult male showing cell of the xona faschculata.
H&E x 300

Adwnal gdr W of an sdult male showing lack of vascularty in the
irwr  wrlarl  compered with the dubt female gland. The right
tbe photograph 1s of medullary tisue H & E x 300
po LTy i of an adult tve feranle
- al yucket and an enlaryed nockeu contatning

Ly B 1 Ex ™

[ wvenfle howlng lack of romation in the
cells 2o prescnt aloony the right border

U W howing very small lumen I follicles,
hi Usl cell  Pasinl. > 300,

] 0 homng enlarged Jumine nd mors
P I‘unlﬂ.PdnL 300

n.le shrwing U‘\‘ greatly enlarged
nt Fasinl x
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lateral borders the cytoplasm had short
thick footlets while on the side facing the
articular surface footlets were scarce. Plpo-
cytotlc vesicles were numerous Free RNA
granules were present the ER was gran
ular abundant and formed large cisterns,
Mitochondria and Golgl structures were
conspicuous (figs 6 7)

Midzone The chondrocytes were lying
singly or in pairs thelr nuclel vrere small
and electrondense some had bilobed or
double puclel. Cytoplasmic footlets were
elongated and evenly distributed over the
cell surfaces Short strands of delicate
fibrillar materlal was superimposed on the
ntact plasmalemma. These filaments ran

RUTH SILBERBERG MARTIN *H.BEIBEG AND DEVORA FEIR

calcifled matrix At o time were capfllar
les seen in the vicinity of intact hyper
trophic chondrocytes

Mice 6 to 8 months old:
14 femurs

Surface layer  Small “blisters filled
with amorphous material caused slight
drregulanitles of the surface The under
Iying matrix showed focl of leosening
The typleal eblong cells were larger and
thelr cytoplasmlic footlets were longer and
more tortuous than those of young oni
mals The ER was devold of cisterns and
frec RNA granules werc scarce Golel
apparatus and mitochondria had remaincd
1 1 d & hondsocy tes

parallel to the cell surface or Jed at
an angle into the matrix. The ER widencd
into large cisterns. The decper in the tssue
the cells were sltuated the more abundant
were the Golgi structures often forming
Juxtanuclear aggregates of veslcles vac
uoles and lamellae  Glycogen was de

dech o drequentdy shomed openings

rou ~h the intcdor of the body

onuy d with the groune plasma of
2 8

b th zone Of calelfica

tion r rea hed thelr largest

dim N » d 1 ER and

Gao. ! i n 1 of the

o *h T 1 » filled

w n 8 & dria

2 d [ 1 wed

. ac o o of

« f ! ¥ had

[4 £e1 Tets

ar for ag

er am ’ co'rs

« m ' alo

1 ar ul. < t¥ n

N e aap ' hod

‘ol p na h a

Ll e d

1 S .t d

1 v lne n v 1

53¢ T 2 P

n (.3 1h ™

Y H
showed indlstinct or homogenized organ
elles others rescmbled those of the mid-

zome
Mid.one and decp layer The um
most cells had hardly changed from

appearance towards the end of the growth
perdod. The amount of ER and Golg
material was further increased but It
varied with individual cells Mitochondria
were numerous and large and sometiroed
degenerating  In the deep cells the ER
lamellae were tortvous. Many mitochor
dria showed concentric constriction in ad
ditton to regressive chanpes others had
thickened outer membranes and mert
transfonmed Into Jarge vacuoles with mert
spurs of cristae left Therc were many
osmiophilic droplets and some small dense

! lc bodles bl 1

cy T ysocomed
Glycogen was abundant Intermingled with
these cells were chondrocytes of h)’E1
trophic type The latter contained

glycogen were less hydrated than thelr
counserparts of catlier axes and they Acre
too frw 10 form a distinct separate layer

Mice 11 to 12 months old
16 femurs

Surface layer  Bundles of fibers pro-
ruded into the articular space cystie ¥ac
.des within the matrix and “blisters opem
nz on  the surfsce were numerous and
tuper than earlier in lfe  Flbers were
sroe ded +y scant ground substance the
wndl  be az hapbizardly criented €3
& n tc.ded upward fn on irregula’
bt r opprd skt of the surface
A tular fodt ;ppmtd of inter



LIFE CYCLE OF ARTICULAR CANTILAGE CELLE

twined thick fibers had cutlines conform-
fng to those of chondrocytes, Some oblong
cells contatned hilobed or double nucle
and many multvesicular bodles Osmi
ophilic globules were dispersed throughout
the cytoplasm, and glycogen was present

B by d on

the plasmalemma were delicate fibrils
some were lying free In the pericellular
ground  substance in the scal
loped bays formed by the cytoplasmic foot

This ucent  matdx  was

19

wan sct off sharply from the remainder of
the matdx. Degenerating cells and cells of
unusugl type were also seen (figs. 18 19)
Midzone ard deep layer ondro-
cytes were paired others were surrounded
by dense matrdx found also {n the surface
cells. The ER was hregulady clustered
large Galgl vacuoles and oddly-shaped
Large degenerated mitochordre aggregated
about glycogen Plnocytotic vesicles and
multivesicular bodles were scarce A few

‘WeTe sulm
rial resembling ground plasm
DISCUSSTON

The present observations extend and

ng layers
was indistinet. The cells were lying singly
D{_tﬂ,lﬁlﬂ same had long footlets and

Their most distincttye
feature was the large number of densely
packed mitochondda (fgs. 14 15)

Mice 20 to 27 months old.

our previous findings concern-
ing the ultraatructure of articular cartilage
In young mice the Jalnt surfaces were
slightly roughened owing to protrumen of
fiber bundles Vith advancing age this
condition became accentunted whil the
matrix underwent vacudlatio . The main
odentation of fibers was p rlld to he
surface In old age the fivers did ot
assume a vertical direction 15 d scribed
for the aging human hip int (Little
Pimm gnd Trueta '58) ’

The cellolar changes ocev nng tudrix
life may be interpreted in te .{

32 femurs During the ding ph Y
g the ascending phase ota Lo
sm'fmlﬂwbts?mmﬂmmmnm the cytoplasm discles. 7 an  tt | 0
Pregular than :fmowingwthatn- complex stute of oxgm  tic 3 w
CMEMdmmmw protruding fiber bun-  indicated by the appe.n e faniiol
n the dongated foot et yroq A ue  ul @
meﬂbﬂnnnmmm of ER and 3ol 1 o) para o Jun ne
Caldum, mmlﬂmn (ﬂil; 18 17) otlr v o fomear o ¢ ro
patches, but spared ¢ od s fesl el v 3
mmum&w;ihm“ larged mnerscf mirficho  ra tu
m:hawindmmm.mwmm.ﬂ cadyarne ¢ catroca e !
rudd and potl apder  RBnels f owemgopt 81/ t
lll’wennd.dwuhmum." e had  peobe v it £ A weo rth I
ER and Golgl apparatus, iy e h rirall  jmen |yt 4
s and Finoeyiote ves BT qin fam Ly pe o n
were slender short ok viLg nrat the
depmﬂnlwith;?fcdmcdu:n?mqnmdm U TR
mﬂnam mdm‘gm}:rrw it L os aw C
1
S sl e Fonn B S e nd Y
Dlm:ml““d" L ot ron ' t 1 ex) $
that eeen at esBler g f‘]umk 1 autytae or w ©od
shott closely it T n Ty ’ &
Pochg dhdistircy ity cle 1 ou -
v m iyt a6 IE Y
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came less conspicuous and were finally
homopentred. Mitochondria became first
numercus but broke down in the end.
During the last stage of the cycle hydra
tion and swelling of the cytoplasm caused
rupture of the plasmalemma and discharge
of cytoplasmic contents into the pericellu-
lar matrix. Swelling and hydration of cells

between cell types In the various layers
were less definite than before although
there was still a gradient in cell organtza
tion from the surface to the deep layers,
Not 21l cvents taking place in the artic
ular cartllage during life are cyclie. Cells
die at all ages; thefr disintegration must be
rapld since cell fragments were anly rarely
found. Sloughing of dead cells from the
articular surface supposed to result from
“wear and tear ” was not observed in our
mice Just as it failed to occur in adult
rabbits (Davies et al '62) However the
tssue pattern of the cartllage was occa
sfonally interrupted by fod of interlacing
bundies of collagen fibers  These areas
arc interpreted as microscars replaciog
sintegrated cartilage cells. By early ob-
rvers fading or dying chondrocytes have
en thought to contmbute to Interstitial
’ growth of cartflage (SUberberyy and Sflber
berg 1) Drving cells are uncommon in
grow’ .« c riflage and therefore could not
c crally to an increase of
+ ey ¢ frequent after
sh and may therefore
malntenancer of the con
aged catblage In the
v cnrvymes or cal
. ] berated which
f fhers A com-

RUTH SILBERBERG ALARTIN® STLAFRBERG AND DEVORA FEIX

celle. There was no evidence In support of
a perichandral or synovial origin of these
atypical chondrocytes. On the other
hand these surface cells may have per
sisted from early youth and thus represent
the oldest chondrocytes of the joint. This
explanation {s consistent with the appear
ance of their mitochondra which rescmble
those seent In aged cells of other tissues
(Roufllier '60 Novikoff ‘61; André G2)

Correlation of cell structure
and furction

Both uptake and discharge of materials
by cells are facilitated z&“d t of
cytoplasmic footlets which may play a rok
ar to that of microvillt in glandular
secrettons (Dempsey ‘58)  Since youthful
surface cells possess only few footlets the
} of boll d between
themn and the matrix must be slow Fur

and the scarcity of frce RNA granults
noted in these cells point to low grade
activity as regards the synthesls of protelns
anbﬂb]y' 1ndi N Pr J 1, J
proteins and other materfals required for
cell growth and formation of matrix scems
most active In the midzonal cclls In which
the organclics are highly developed Multh
vesicular bodles serving Intracellular trans
port were only rarcly scen to open ont?
the surface o8 described for embryond
epiphyseal cartilage (Godman and Porte?
60) This finding s consistent with 3
slower rate of growth of articular as comr
pared to epiphyseal cartllage but it ma¥
also denote a retardation of discharge of
synthesized material with advancing age
Morcover from static pictures olone it
jmposstble to decide which way intracellu-
lar transport I8 moving and whether the
open membrancs of these bodics indkeate
incomplete formation or rupture  Concel

sbly these bodles may serve the transport
of ingested material as well as that of
secretions  The structural findings sugsest
that in aged cartllage some of the func
toms of youns midzonal cells are taken
over by hrmdrocytes lying close to the

nl

Ih i a<cd number of mitochondri
Wd T 1 anifage cells of aging ank
me At scent of similar olwem ationt
tor W during hibernatlon (Pocht

‘

1}

}




LIYE CYCLE OF ARTICULAR CAETILACE CELLS 21

59 Mareland, '62) ot In oncocytes of the
ulivary glands and parachyroids (Roth,

of the
terms of may be in
phmdlgd“ During the ascending

trophic choudrocytes by capillaries was not
observed. With advancing age, cantilage
cells of the surface Layer assumed charac
teristics of midronal cells of earller ages.
In ald aze, superficial chondrocvtes showed
evidence of growth and productton of
derrse matrix contalning short broken off
fibrils a condition not seen at any other

dscossed in relation to cell function.
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PLATE 2
XIFLAXATION OF FICURLS
2 Newborn mouse surfsce There v loows network of Abers, some cut
knnhwbemmtm.t-ﬂhlmm:'ﬁanﬂd( the wurfece
There b 1 cut of h ©)
X 73,000

3 Newbon mouse Dwep cell embedde In loose matrix with delie t
fibrile. The nucleus showy h!ﬂldﬁn:tbemuphm contatne ER
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PLATE 3
IXPLAMATION OT TICTRIS

4 Newbom mouse deep cell in divisior  The line of cleavace {3 in-
complete) In some arces, there b scpa  tom of the cells, while in the
enll ranyiacetate.

the Jower pafrs of arrows e areas n which the Iine
fulty vhible ER ¢} Un lDawcetate ~ 63000
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PLATL 5
EXFLANATION O FICUMX

7 Fiveweckold mouse urface cell ER Is well developed ( ) pino-
cytotic veucks (p) nd numerou mitocbondria (m) are seen which
are larger than In the newborn monse Compare with figure 1 The
nuclesr envelope bow pores ( rrom ) Footlers (F)  re numerous
and long Uranylacetate % 32,000
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PLATE 6
LXPLANATION  FICURL
8 Fneweckold mouse Fully developed mhdronal cell with Jong cyto-
plaumic foothts. Advanced organiz ton Enhmellu()hncdby
BNA granules; abundant Golgl matenal (G} Largs mhtocbondria (m
threxicular bodles (L with

and large mul \ Incosnplels mem-
and totic veulcles (p) p-pooedmduqmphmkmem-
brane Uranylsceiate. x ¥2,000
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PLATE 7
EXPLANATION OF FICURE
9 Stxweek-old mome Ilypertrophic artilage cell of deep 1 yer near
wification. ER ) Golgl material near nockeun

rone fon
multh eskcular body (b) and some glycoten in upper and large
glycoxen lake (£) in lower part of he cell Uranylacetate x 18,000,






TLATE 0
FXPLANATION © FICURLES
12 Opeyearold movse Midronal cell bowing doubls noclel scparated
by ERL Lranylacetste x $2,000.

13 Elevnimenthold mouse Dellc te Gbrih or brushlih  deposhta of
fteillar material near the cell memixans are [ndicated by srrows.
Urmylacetate 43,000,
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LIFE CTCLE OF ARTICULAR CARTILAGE CKLLS

Rmih Silberiers, Martin Sulberbery and Devors Feir




PLATE 10

EXFLAN TioW © FICORC

feus (N Urs jlacetate - 22,000
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The Ultrastructure of Human Gingival Epithelium’

MAX A. LIBSTGARTEN?
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osmotically
B% w/v qucrode to the
’57) While immersed
subdivided in
and C) After 30 to 60

&5 WTIe
blocks (fg. 1B
minutes each block of tissue was

Fou ~rlentation purpo &
thicker secttons from ea. 1 ck v

callected or a rlasy ¢lide a. | s med
light microscop witl tolutd e 1 1o
0L FRVA CTONE
ol cal differs ices  hi
10 eftter ags or 1 e
'nﬂ;e mate Inl studie T
by allow are thes for ™
hh.""’?&‘]ﬂphhehumo‘ ers
wevie Aly I the age ran  ind

I iave

No =
conld De



54 MAX A. LISTGARTEN

dermis. J Blophys. Blochem. Cytok, 4 529-

——— 1960 A submkroscopke granufar com-
poment in human epidermis. J Invest. Derm
H 1-13
Robertson J D

an,
Boc Sympov, 16 343

MﬂlG.L.lndB-K-ﬂlthk 1902 Electron
structury of keratim, Proc.
ME

1955  The altrastructare of cell
d thelr derir: Blocbemn.

bytract.
Sognnses, . F and J T Albright 1938 Pre
lminary cheery tions en the Ane stroctare of
ors} mucosa. Anrat Rec., 1278 225-230

- 1538 Dtﬁmmkrv;‘:ryo!lhllﬂ—
l.helhllhﬂn:ol!.bchumn mucrma. Onl

$urg., I
Stern, L B 106! smdyofun trastrocture of
rat gingival cpltbeltum. LADR., 40- “§ Ab
stract,

WNels, P, lnd“ Ferrd Elecormmirs-
wraphs of larval amphiblan epldenimis. Erp
Res, 6 5465549
xwo D’oOberﬂathdt‘r\nbumn
Epiderm) im hdkfbﬂd.l‘rn‘.hunh
ln:.rnu al Conference on Electron Msror
copy \OLH iprb:m\rrhx.lrﬂln.Abvm
Zelwhvon, A § and J F Hariminn 1962 As
study of normal kwmun
nonkeratintzing ors] mocoss. J Imest. Deam,
I8 99-108

FPLATE 1
IXFLAY TION OF FICUBLS

2 Epilhtllum—tmncrlh thoe Jonction.  Not

rmorphous  base

(BM)
lnm lamina proprs (LP)

! cells (EP) from under

of basecnt membrane area EP )ptb:lla!rrﬂ;d,

some B\, Basement membrane

3 Bl n.‘\okdutrﬂmﬂoﬂo!mmdandzh()nuuundnukm

(N) tf Topafll mente ~ 33,000
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PLATE 3
FXPLAN TION O FICURLS

5 Cell in strstum spincsum. Note large number of desmosanues (D)
x 3800

6 Cellin trarm pinosum. Note fibridl r nature of cytop] m. N Nu-
cleu ! Tonofllament ; D Desmosames cut in different planes; ks
Intercellular space > 28,000



™HE
Max

ULTRASTACCTURE OF BUAMAN GINCIVAL EFITHELIU3M




10

PLATE 5
IXTLANATION OF FICUALS

Flattened cell of uperficial ! yers. 8C Stratumn corneum; CC Crlly

undergong comlficatbn) N Noclew  of u.-u from stratum granw-

Jos m. 6500 Insert — Magnic thm [ outlined are  ifMustrating

large granules in peripberal ertopl wn of sratum granulosom cells.
16,500,

hmmhyl.lnmule(-nv-)Ln trat m @ lowm, Note cpto-
pl wmx depletion In the ricinity f the granul 48 000,
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Electron Microscopic Alterations m the Rat

Hypophysis after Scalding'

EDWARD G RENNELS

P iy <Bruiiald

Previous studies fn our laboratory have
shown that within 12 hours after subject
ing rats to @ stapdardized scald there 1s a
loxs of mare than one-half of the pitultary
wiore of ACTH (a hor
mone) (Thumer '60) Since the cellular
locas of ACTH production and storage has
Temgined an wnresolved facet of pltuitary
it was of Interest to study

changes oight be found which could be
related to the stress-induced cutpouring of
ACTH or to the heightened synthesis of

hoemone which follovs the initlal dis-

ey most marked at 12

12 m‘;‘f ltru:fnnd (3) :;1 increase at
boury after stress 1

basophilta

U treraity of Taxas Madxcul Bramck,

for the head) tn water at 70 C for five
seconds  Materlal was obtained from un-
stressed controls apd from animals killed
by decapitation at the fallowing time perd
ods after scalding 30 minutes, 1 3 12 and
24 hours. Several serles of animaly have

report is hased op pitultary material from
only two series contisting of 268 and 19
antmals.

Preparation of material for
electron microscopy

and discarded. Tero alices of about 1 mm
width were cut from the ante-
rior lobe one fraom the medial region of
the gland and the other from the lateral
tp, These two specimens twere fixed

of the acidophlles, In preltmi-
ATy reports (Hennels 80 ‘8
descrtbon [¢ ml)wvhﬂw

1y for microscopy
tly all cbeervations were Lmited

to these two regtons af the gland (In = few
1 n duste

pr

Certain ok
chinges in the pindtary of the rat after
thmel;m.]mm.m;nmmmexundt

documents these earller findings.
MATERIAL AND METTIODS

Anbmaly and experrmental procedures

The pitoirary material was ob ~inea

{rom yong male Holtzman rats weighing

e N o
jection um pento-

barbital (Nembutal, 4 5 mg/100 gm) 30

minutes priar

scalding The standardiz d scald w e

fected by immeraion of the animal (ex »pt "

cuses of the amd
posterior lobe were also processed ard
studied.)

The material was fixed 1n cold
osmium tett xide-sucrose mixture (Caul-
field 'v7) foc periods of 20-30 minutsr
Fdlo ing fXation the rissues were ¢
drated! in lLcTeasing concentrations <
ethariol and ata eq for ten mir
0l ta 2cd In

cth;mulp'hm‘~ o ko

LRI
B o

-






Electron Microscopic Alterations in the Rat

Hypophy=is after Scalding®

EDWARD G. RENNELS
Dcrrh-rlzof»\nw'ny U irerstty f Texar Medical Branch
Galtertor Texas

Previcus studies in our laboratory have
shown that within 12 hours after subject
ar&nmamdndmedmldthmha

#xe of ACTH (adrenocorticotrophic har
mooe) (Timmer '80) Since the cellular
loces of ACTH productian and storage has
remsined an unresolved facet of pltuitary

it was of interest to study
the i glands of animaly
with the electron microscope It was rea
woed that some electron mi

croscope

changes might be found which could be
related 1o the stress-induced outpourlng of
ACTH o1 to the heightened synthesis of
i which follows the Inttial dis-
by In previous studies on this prob-
.m'ﬂhﬂnllght {Rennels,
) we reparted the folkming ch.nges in

1

oolls of the anterior pltut
or pltultary:

becomes most marked at 12
stress and (3) an increase at
1nd 24 houry after stres in cytoplastic

Ys00kHa of the actidophlles Jn prelim:
2y Teports (Hennels 60 '81) we have
%xnbed certain electron  ralcroscople
m\hepimitmufﬁmntlfl::!
stress, The present report extends

™ docwmenty these eatlier fndings

MATERIAL AND METHQDS
Axtmals and expertmental procedures

for the head) in water at 70 C for five
seconde.  Materdal was obtained from un-
stressed contrals and from antmals kKlled
by decapitation at the following time peri
ods after scalding 30 minutes 1 3 12 and
24 hours Several series of animals have
been used in these studies although this
Teport is based on pitultary material frem
only two series conssting of 26 and 10
animals,

Preparation of material for
electron microscopy

After decapitation the pltultary gland
was quickly exposed by cutting away the
dorenm of the skull and Hfting up the
brain. The gland was freed from the dura
with fine jewelry furc:fy-umimndmed
to a maistened plece of paper towel. The
posterdor lobe wos remaved with forceps
and discarded Two slices of about 1 nmm
width were cut fram the ante
rlor lobe one from the medial region of
the gland and the other from the lateral
dp. These two lpeclme}u were  fixed

1 ly for mt

end g P 2]
Consequently all abservations were Hmited
to these two reglons of the gland. (In « few
cuses samples of the Intermedlate apd
posterior lobe were also mocessed wd

studied )
The pltuitery material was fixed n cold
tet1 xide-sucrose mixture (Capl

field b7} for perlods of 20-30 minytsy
Follo Ing “xaticn the Hissues were ¢

-



PLATE 6
EXFLAN THN OF FICUIIS

10 C.lpl.lJ rywbﬂ‘;ba-mlum bos cmulnln(prum:'nmmn

t upper right corner Svyeral secretory gramubes ha
lmmthemmuvph-ndbedm«benm d]manmem.
branes (1) or in the Hud, the b
brane (2)  Thi material w nmed one Wour sfter ummx
(> 23500)

Poriions of three somatotroph f om & ¢] nd reworved 30 min tey
fter sc ldiox  Note the sccumulitton of sccretory £f nules bear
the I membraney (¥ 9.300)

Pituitary capillary from  gland removed 30 minutes  fter scaldl ¢
sbowing platelet (P) and reuc locyte (R} within lumen both o
cutred tn increawed  mbery | be pitun 1y evsed  af ecalded an
mal ( 10000)
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vy observed undergoing phagocytols in

the cortical pits
Ingestion of nuclesr debris these macro
phages accounted for nearly all the DNA
w wwe Preparations treated
with desoxyribonuclesse prior to staining
with methy] green or the Feulgen smethod
lost their affinty for thess stainy.
Ribomucleic aeid.  In normal rats dbo-
nucleic actd was histochemically
file fcllowing epplication of the Kumick
('85) mcthodmin medium

ocytes
thymus. It was located

eytoplasm (fg 1) though fn large nuclel
it could be seen in the mucleolus as el

fore staining with pyronis Y abolished
&:‘wnnndumﬂhhedihtmdﬂdwfm

Following the sdministration of ACTH

mation of RNA positive
or bubbles preceded shedding or Joss of
fnstances &

medollx ns well ax the cortex. The fate
of ruch RNA particles was semerhat more
obscure than that of the DA but same
of them were probably phagocytized by
yeticular eolls or became associated with
Hasxall's corpuscles while others may

have passed into the clrcolation
The administration of DOC did not
result 1n the W‘ﬂd s of cnrtmnmmlzm
es but it appear to a
ol amount of histochemicafly stain
able RNA. The nuclel of cells which ex
normal and

discrete with no evidence of pyemosly
Clycogen and PAS positue meoterial
Glycopen and {n scme cases PAS porsitive
materia) inereased followinn single of s
Hies of Injections of cortwne hydrocorti
sone and ACTH  Ne comparable {ncrease
wras obscrved follawing the sdministration
of either single or a scxles of Injections of
DOC  The cells conalnlne gdroozen or
PAS potltive materfal were Iocated at the

thymus.

Alkaline phosphatase  In nermal raty
as well as in those treated with cortical
sterolds  alkaline phosphatsse was ob
xerved at the corticomeduliary border

the
10 or 20 minute periads of incubation re
spectively & discrete pattern of cellular
l“);“ﬂvf‘t»y”1 was x;vtz!ed wehich Indk:u:’l
xt our cell types or marphologk
varlants of stmilar cells were yeactive In
addition & degrve of orpanizaticn was
revealed within indivfdoal cefls partior
larly with the Gomori technigue which
was not otherwise evident {fig 3)

or following cortical stercoid admintstra
don (fig 5)
These observations Jed ta o comparathve
study in which alkaline atase acly
ity was evaluated following wngle injec
dons of 6 mg of cortisone 6 my of hydre
cortisane 3mgchOCmd<m:a1
ACTH FPhouphatase activity was aho o
senved Tollow ing seven consecutise days of
two equal & ily infectiony totaling 1 mt
day of corgisone  hydrocorthuone and
%C A similar series of Injectiony of
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ACTH were sdrintstered for four days. the number of alkaline phosphatass

97
Te-
M!WtdhmanCﬂ{, and each of active cells In clusters whﬂumn]dplaa

Jections of hydrocortisone resulted in

with cortisene increased
144 (table 2) Multiple DOC injections

the number and size of increased ph tase reactive cells to 100

the
:’“’] the experimenta] situation (tables

from a con value of 29 whils ACTH
was followed by an increase from 70 to
160 per cluster Hormone treatment, not

A inge
Docm:l’ﬁ!hndhyd:wordmmor withstanding the varous dosages em-
mubstantlal increases in  ployed or the number of injections ad

TABLX 3
Efects of cortisone and ky on and qualitctice valuss
_ of alalime phorphatese ectivity
Trestmen: 2 s c A
"8 2 tabectioms stz hours beforo sacrifice
S Bon BB
a0
18 18 40 »n
g infections for seven days.
yoaly divided between A and Par
12 38 % %
33 o 114
— Prirwortiecns 3 73 1 88

Diting (810 8) mide wirn
Teactire ntys

e &.}5‘.
mam_m'“ﬂmummﬂﬁ%?uifﬁ-m; T (o poven)

T2 DRt Fititre saction of tiase fren cach expek

TARLE 3

Effects of ACTH and DOC on quextitative end qualiistive velvrs

\

ks

of alkaline phorphatase activity
Tkt ——

a
»

= s

Centrot
Doc 15 33 a2 od
Cantrgy 13 81 ] 39
ActH 30 83 g %
Serios of duryy 24 ° 1
1
e ng
d;y.,,‘m_g‘;:‘h:dmcm
Dboc 1.0 as 0 18
Contrey 30 X3 100 o8
ACTR 30 53 ™ %
40 87 160
iy o
Torige wpintiig (0 Vo B}
_.?-‘-_fl(-.hs ﬁmmmwnﬂ-uu—mmmﬂ-
s b Phowiinse positive Taster (low power
oty Bl e e e 15D ey AT >
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ministered resulted in Jarger clusters of
alkaline phosphatase reactive eells in each
case

The observation that DOC generally re
parted not (o cause Involutfon of the thy
mus noticeably increased alksline phos.
phatase activity is of partfcular interext
A single injection of DOC (3 mg) resulied
in a greater number of clusters of alkaline
phosphatase reactive cells than did efther
a single of 6 mg of &
of hydrocortisone {tables 2 and 3) In
sonie of these cases the sitex of alkaline
phosphatase activity also appeared to be
more Intense and more highly reactive
follawing the administation of DOC. The

pycnosis
orthexis end the phagocytosls of smalf
I‘imphtx:yws was brought about only by
¢ former

Examinstion of cefls stalned by the
Gomori method and showing  alkaline
phosphatase activity indicsted that the
celtular activity was discrete and that it
may be both evioplasmk and nuclear The
cnzvmatic activity appeared to be cyto
Plasmic b of I Dy per)
distribution within the cells  However
cells in similar sites suained by other 1ech.
niques indlcated bacophilia as well 38
Frulgen positive and methyl green stain-
int in the same intracellular areas of cells
which were alkaline phosphatase positive
The powsihility that nuctear enzyme actly
ity also octurs must be considered 23 2
result of these observationt

Histochemieal visualizatton of alkaline
phosphatase following stamning by Bur
sione s method and counterstained with
methy] preen (fin 6) did not appear so
discrete under hizh magmfication as that
follewing utihizatlon of Gomerfs method
possibly because of the high refracth
index of the polrvinyl pyrrolidone mount
ing medium cmployed (Pearse 'G0)

c1d phosph Acid phosph is
a pormal constituent of the thymus It
was most prevalent in cellv alon® the
cortlcomedullare Lorder and stalnd with
increa ing intenaity follosdng the_admin
fstration of ACTH and the cortical srrolds
emplened  fore eelie | the cotirx ap

-

peared to contain actd than alkaline phos
phatase which may sccount for the some
what diffuse staintog sometimes obsened
7 Histochemically acid phos-
3 fly been tdered to
be more Jablle in terms of prewervation
and accurate localization alkaline

osphatase  This is particularly true fob
owing acetone fixaton and stafning by
the Gomort technique (Peane 60)

DISCUSSION
This study places forther emphasfs oo
the importance o’r making observations
) atels fall 4
smanfpulations The six hour interval ap-
peared 1o be an ideal time to cxamine and
histolomeal and histochemical

ovents N S ' h,
since maximal histalogical changes had
been at this time by Doughenty

uﬂScrcman(‘Sa)uLﬂmnglhcckcm:

P a
chromatin in small Iymphoeytes of the
mouse thyrs within 4 (0 8 bhours afier
h'J inl. 1, The i} 1, d
a wix hour period after treatment as wefl
as one of several days to examiny
tion enabled us ta make a comparatie
study of the early enrymatie chanpes s
the cellalar level not previously reported
Prolonged freatment generally enhaneed
modifications poted following single in-
Jecttens  Further observations on the s
guence of histochemical changes at vart
ous time Intenials greater as well as lews
than aix hours would be of con iderable
interest.

i ogically similar cells  partleu
fardy small [ymphocvies appeared to
have vaning degrees of sensithity (o cof
tical steraids The spparent res! tance of
larpe and medium trmphocytes 10 th 0
volotonary effects of ACTH cortisane and
hedrocortiu ne may indicate 3 fek o’gul!}u-
BOCESSATY enzvme A tems of 3 e ar
tmpermeabs ity to cartical sterotds Douch
ety €0} Tt could also be atcounted for
b the capacity of the Irss mature cef
fnactivate the lymphocitolstic eftrcr of
hydrocortix ne as discursed by Doughrerrs

Y
rTJ‘I'I'Ze rrdu ton o number  § - mall
Iymphoeyt  and the increase in the nom
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ber of reticular cells observed in our ex
periments confirms the repoxt of Udall
('55) In which simflar observations were

09

In our study the Gomori and Burstone

Our
able resolution may be obtatned by nsing

prolonged cold acetons parufiin
bedding, shorter b ods and
Y s modification of Gomard
method. From a technical these
i are y o hie apd may
Bemdﬂ{ il since the ]
ususlly found in amy microanatomical

tosls

b a1 in the proliferation of lympho-
Gregalire (43) tmplicated perivas-

Y
at Jeast to same
cells,

c RNA

an
>3 or bubbles Is of interest gince the

sone  administration. Verzar

ported a decrease in alkaline
mmmmuneufmquﬁﬂﬁm”m
nalectormy

The o shert b
perdods for Gomod and Burstone stained
masterial made quantitation possihle Brlef
periods of incubath tstoct
cal

i

In extess
particalardy with the Gamod alka

rﬂlﬂlphl%w‘dmiqn 3 Ire
been e"ved Siofut (\51) udll-
technique

iz



100
and falee negative staining  The accuracy
alkaline

nous

c gly
Cdzﬂ-lofglucose but not that of glucose-
6-p. hate or fn. 8-phosph wrhile
DOC inhibited the utflization of all sub-
strates and stimulated the hydrolysts of

ROBFRT E. LXEZ JR AND L. V DOMM

alkaline phosphatase activity was greal
enhanced following the adminlstraon of
DOC without a concomitant pycnosls of
Ipmphocytes lcad;e to the conclusion that

enzyme may be an intergral part of 2
stimulal mcchmlnnufccﬂmm
ton n the thymus under a cortical
cantrol.

The Mdentity of the specific cell or cell
ypes revealing alkaline phosphatase ze
tivity requires furtber investigation. Frem
& morphological aspect more than one cell
type appears to be reactive though we
anlbﬂdir&medwﬂhmcdllypedu:
g its erent morphological stages. It
is possible that the reactive cells are Iym-
phocytes mopocytes or granular Jenco-
cytes particularly cosinophlls which are
known to be sequestered in the

thymus
spleen and 1!1:‘]:11 nodes following the
administration of various cortical sterolds

Iabfle ate esters. This may

of glycogen deposition follow
ing the administration of DOC as well as
/lhemcrenedlnt:miryinthe alkaline
phosph tion.  Dougherty (%62)
noted that compounds unsubstituted at
the C-11 position on the sterold nucleus
of which DOC {3 an example are not

trmpbocalytle

phosphatase activity observed in our ex
P PP in some | to
invalve both the nucleus and the cyto-

q Hal Thall

= a! lte »f lym ysis
be socl 1 with phosphate transfer
‘earce (G0 ltrrpr.rtcd that efforts to estab-
ti<h he wpoibelic iy o, Pee of alkaline
[ pbat employed (Pearse~d If this en-
= issphatase Acid phosphiate trans-
Yconstituent of the thymthosphate

f presalent In eells alon cosly

I dullary Lorder and sained w Since

/: intensity follosing th admt™ ob-

of ACTH and the cactical strrold

fore cell | the cnrex ap-

td
*

Ive stages
in eostnophilic mucle! which morphologh
cally appear to be identical with o
the resctive cells we have observed How
ever Schreck (48) reported degenerative

nosls which are also morphologheally sim
ilar to our reactive eell types.

The administration of DOC resulted in

a cortical thickening hence the increased

tase could be assoclated

with the development of macrophages (or

reticular cells) from momocytes as re

ported by Rabinowitz and Schreck (6°)

microscope of

Clark ( 63) and Wefsy (G3) both em
phasize the importance of the eplthellal
reticular cell In the vascular barrler be-
tween the cortex and medalla  These
reticular or 112} cells mizht in some
instances be the alkaline phosphatase potl
thve cells underroing tramformatlon. An
Increase in glkaline phosphatase following
cortlsone administration was reported by
\oog (‘53) In the duodenum of the yuck
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101
mouse Goldsmith and Ress  In addition the relationship between hor
%)mm'ﬁ&zmmmam mones and the response of specific target
feal rat. We may be observing hormonal  cells discussed by Stetten ('59) 1s of con-
. of 2 teries of normal celln  aiderable interest particularly since the
lat transformattons (thsoe flbroblast — various ceil present in the thymus
eticular cell — laoge, medium  small  exhiblt gngular reactlons following hor
Iymphocyte) in the tiymus with DOC mone treatment.
sthmula erentiation

ting cytodif while cor Our observations on the increased stain
tsone stimulate both  ing acthvity of alkaline and acld phospha
qmﬂﬂmﬂnd@dnﬂmh:nmcdh tase as well as glycogen or PAS pasltive
wnd karyorhexs of sumall Jymphocytes, materjal at the cortfco-medullary border
therattng DNA far ion a3 pro-  followi ] ation of hormonal
posed by Trowell ('58) Ballll (49) agents {s of special Intcrest This well
who investigated thymic regeneration, re-

in the medulla extended tive cells. Barka Schaffner and Popper
into the cortex. He concluded that these reperted acid phosphatase in reticu
eptthetal cells gave e to th by lar cells of the rat thymus partlcular]
transformation dince mitotic AgUres were  those located at

T i o ey o
cords of hyperplastic ochemically ac
ported Y

In
the cortlco-medullary {701
The o 1 our reactive mwgmmu i
many o u succinate tet: I
cells lo with that rﬁﬂﬂd by reductase activty In hx:: ceuf’f.flﬂ
Bmith ('81) who concluded that under coricomedullary border of rat thymus
some circumstances tymphocytes Teveal tipye ™
alkaline phosphatase activity ~She made
e e Mo CRmmal 1 Tiicogte ant o
te the fact that ay. cal and

Glerma stain was employed Further bt  ficatlons were whml maodi
tochemical and cytol studses employ  slx_hours foll siogle (nfectony s
ing the cryostat touch impression  ACTH (4 mg) cortisone (6 mg) ¢ of
technlques are currently underway and curdno‘ne(ﬁmg)mbocm 3 Sh’d"o
1hould provide addltional tnformation T¢  changes Tollowed fay fapeer), SUmdar
md:ui the identlty of g'; m‘:‘ﬂm”‘; v of m’u‘m‘dx“ o?[‘)j(')é ';1:
or as seven
chear n:ypu et disposition of da AT G RY for h:‘:
alkaline phosphaotase. L. Infectlons of ACT)

The data, particulsrly In the case of wers ooy and
alkative tave indicate the Postl of small lymhooyey o, '
bilines of a hrther development of tech- marked incresee miica

tance of these
controk of lymphocyte de lopment 1s fur
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de of the second to fifth toes
The findings on ent of appen
dlculnmﬁcaduncmtcrn:p:nmmm
two bar-graphs for the upper
mﬂnk!(ﬁn-ll)mﬂthe!mmmhy
12)
Sex differences in ossification

The report on atal osstfication vnn

spprect

female when compared with the male
This judgment was based on roentgeno-
grams of 21 males and 37 fernales. It was

€. var WAGENEN AND C. W ASLING

of interest to attempt to determine the
tme at which thiy erence developed tn
feu:lu.te

ble plates were
\hoseofn'm-da fernale fetus and a

72day-old male m:un]elhowedll!;hﬂy
less osstication In that the proxdmal pha-
langeal ossification centery in the hand
were not seen and the fibular shadow was
very faint.

Sl Loy oy Mg oo o LA
e e
Bi'hinnyhm PraHr

Fig. 8 O1 ifc ton in the monkey frt
ef Agure 3

at 131 duyd en leftg on gkt 1 136 dayy Sew descripiin
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OSSIFICATION IN THE FETAL MONKEY

A, ankle and foot at 139

t 140 days (With jnset

Clf,
of figure 3

L
m
ey

: m% il

.m.m mm M.mm.m

in the
3 days

m m
Mmm 83 MMmm i
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mal end of the femur Both females
showed seven tarsal and five carpal cen-
ters whereas the males showed only four

G vaw WAGENEN AND C. W ASLING

useful evidence could be gained from jts

At 50 to 568 days along with beginning
ossification of the cranfal base a series of

shadows were

Maturity indicators ln the
vertebral

Al the devel rm:b'm]col
though the oping

faint and dificult to count especlally ot
the extremes of the scries where caldfics-
tion wras scanty and the shadows blended
with those of adjacent tUssues.
At 70 days the vertebral column showed
alﬂiuof:h:dcw:crf\'tﬂcb‘mlcmmlnd
arches

umn did not show age
drensthoselulhelppa)d.lcuhrlkdﬂnn

Fig. 10 Oul.ﬂ(lﬂﬂ!lﬂlhrmtﬂllhlnliﬂlﬂ-ﬂlrﬁ oa right

scripden of Epwre

1o the sacral reglon. Byday74 the centra

17T d T Bee O~
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OSSIFICATION IN THE FETAL MONKEY
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Although the should not be
overlooked of erring on the low slde in
age estimates If the fetus {s male major
ertors are unllkely The sex differences
mentianed above are for the most part,

based on the time of appearance and initial
size and density of small cepters. Thelr
early appearance is difficult to recognize
roentgenographically in stero,
Unusual obstetrical eventy
Of the various findings
fetus which may be obtained by roenigen-
mﬂ two unusual events in which the
skel shadows were especlall
ing arc described herc namel
and fetal death
Twinndng  On the occasion of an carly
of a twin | in the
colony the opportunity was taken to fol

It ol

G, vax WAGENEN AND C. W ASLING

ston that the uterus had retrogressed in
size rather than continaing to enlarge. A

smaller globular uterus which should be
compared with the pormal a at
this time of the uterus of
(fig 15 148 days) Morcover Spaldings
sign (°22) of fetal death caonsisting of
overlapping of cranial bones is visihle at
the vertex of the skull shadow This dead
{etus was retained {n atero three days past
the average kength of cy 168 da
Figure 19 fiustratey appearance of
skeleton of this fetus at birth (171 days
canceptien age) The sutural overla:

bad increased markedly The

glass appearance of d{c bones results
from the deminerallzation and loss of tra

bfcl_:'.lax structure By examination of the
of ossifk centers it was pos-

low development of the fetuses 7
graphically (A separate report dealing
with obstetrical phenomena of major in-
terest in over 500 p [«

sible to assign a skeletal age to this fetus
and, bl

of twinning In the rhesus monkey raw
data suggest that Its occurrence is of ap-
proximatcly the same frequency as that in
man ) In the set of dlagrams i figure 17
all arc tracings from roentgenograms in
the same twin pregnancy They were se-
lected from a serics of 14 taken for the
most part at weekly intervals during the

between the seventy third and the
one hundred and suxtyscventh day of

grstation.  On day 167 hysterotomy re-
sulted fn the deli of viable twins  Not
only is progresshve fetal devel and

uterine enlargement demonstrated {n the
{Mustration but also the degree of fetal
acdvity fs vividly conveyed in the changing
postures and positions It Is apparent that
such pregnancles in monkeys offer an op-
portunity for study of twin relationships
which could not be undertalen in human
belngs because of the radiation hazard in
volved in obtaining the necessary sequence

ted
y usefu!
In the first case

u!Fl:un

ctal death  Two cases are
in which roentgenograph
findingy tn feta! death

the f pregnancy
upcsentful antl the one bundred and
forticth day of gestatlon At that time
palpation of the abdomen gave the impres-

132 days age The insets tn
figure 19 from the normal fetus show this
cnce  Shadows of small osuft
catien centers are seen in the cpl af
the distal end of the radius and of the sce
ond to fourth meta of both fetusen
but the shadowys to be expected at apprexd
mately 135 days or after (fm.n'a::l::lp:h
Afth metacarpal epiphysis and hu
meral epiphysis) are notmscm In the
lower extremity a tny sha of the distal
femoral epiphysis is scen but not those of
the proxdmal and distal tibtal criphyu‘s
which would follow fmmediately there
after
Snow and Nadel (44) in thelr analysis
of the use of roentgenopraphy in buman
pregnancy  have ed that they were
able to observe Spalding s slgn as soon ot
four days after cessatlon of the fetal heant
beat In the present case although ulerine
palpation gave the fint Indmatlon of fetal
death sutural everlappiog proved a very
early and sensitive confirmatory observa
tken  The markedly curved and contracted
fetat which was assoclated with
the change in uterine sire and shape
should also be poted (fig 18) Snow and
Nade! reported that somewhat sfier the
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umeu:-p-pmnnc:u“;pa]d.lnf-dmlhe that there s 2 wide range In the number

become sbnormally curved. of osstfication centery present in the new
In another case (not flustrated) roent bom of the varous species studied. The
genograms of the mother at 81 116 and Mecaca mulatta is remarkahle far the ad-
140 days of gestation showed the uterus vanced stage of development af the skele-
to be normal in stze and the fetus to have  ton at birth. Almost all of the ossification

centers for the epiphyses and for the small

e fe v o snd a3 partions s i 0 oot
and §; s was chserved are to
na s tan centers developed during the fetal
was mare in a 175 day roent in the order of ap-
ﬂwmmﬂmdﬂlmdmﬂm pearance become less
fetus was delivered marked. On this basis, the cewbarn great
after nupture of the apes ( Nissen and Rlesen,
!h\n.dnuﬂym:kayuislnldmfs 49 and 56 orang and gorilla,
was
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A slight increase in compledty s
strated in the next example (g 3b)
this case the right nerve grew across the
wound rone in two branches both of which
reached the distal stump Tha left nerve
sent one branch across wound zoDe to
the distal stump another branch how
ever grew dorsally and fafled to reach
elther the distal sturap or any lateruline

organs.
Another case (fig. 3¢) shows dmflar
branching on the right and left sides in
the wound 2zone One branch from the

Mu-
In

sbown

grew dormally  On the left side this branch
reached and Innervated a cluster of dis-
placed lateral-line argans on the cight side

the similar branch innervated nothing
This case afforded an opportunity for an
additdonal experiment to kce whether or
not the two dorsal branches ope func
tonal and one non funcdonal would be re-
produced if the right and lelt nerves were
tecut farther anteriorly  The operation was
ormed and the result showed that both
hes were reoccupled gfter o suftable

Fle 3 Right ] teral sows of almple regrmera-
tdon patterms of the dorsal latersl lne nerres en
the rixht nd left siden which have grown scros

rew dorally towerd the oder f
berrant branck  Tadpole no

a

wrmaller berrant branch (1) The proximal

of the left nerre exhit. thve
pattern, excert that one br neh (2) found and
tanery ted  lester of dhipliced Latrral Lne o

CARL CASKEY §PEIDEL

time by regenerating nerce fibers.
mﬂymg:lgh.hcwl%m; mydlnn:ggt

oped only on the functional
which innervated the organs. brach
!nu;enmﬂzux;e(ﬁg 4) are given three
of plexr [vo patterns,
Muldple branches arose from the proximal
Stumps in each of these A feature of in-
terest in the first of these (fig. 42) Is that
two from the right proxima)

$tump crossed the midiine

the left distal stump The right and left
iy o s b com e anie
y exus pat
terns would mmumuw

a
R
T s
b
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A alight incresse in complexity is illu- time by regenerating nerve fibers. Inter
strated in the next example (fig. 3b) In uﬁnslymﬁh,hmmydln
the developed y on the functional
wound zone in two hranches both of which  which fnnervated the argans.
reached the distal The left nerve In the next figure (fig. 4) are given three
les of 1

P ive
the distal stump another branch, how Muldpkbrl.uehuamﬁcmthu]rmimd
ever grew dorsally and fafled to reach stumps tn each of these. A featurs of in-
cither the distal stump or any lateralline terest In the first of these (fig. 4a) is that
argans two branches from the right
Another case (fig. 30) shows similar stump crossed the midline and
in  the left distal stiomp The right and left
the wound zone. One branch from the proximal stumps were recut farther ante-
right nerve stump and one from  dorly to see how com; etely the plexus pat
the laft grew across to the distal stumps as mmaumuﬂmmmam
shown Another branch from each nerve set of regenerating fibers. All but three of

i

grew dorsally On the left side this branch thepathlufthaplmxwmmygd
reached and tunervated a cluster of dis- the ensulng regenerating nerve fibery, i
placed -Hine organs on the right side

the cimflar branch innervated nothing.

This case afforded an far an

tiomal and one fun vrould be re-
produced 1if the rght and left nerves were
recut farther anterlorty The operation was a

Fiz. 3 Right latersl veews of atoople regemers- R

don p tooros  f the dorsal lateraHino nerves oo

the right and beft sides which have grown scroes

the wound rove. In each case the nerve on the
right xids {x abgwn in sahd black, thet on the lef|

in stipple. The direction of nerve regencration was

from left to dght a, Tadpols no. 2:A) Proximal
stump fibers of

pemtle corve

gi
f
i
4
eE

t L —
b
the right nerve (R) grew In
across the wound rmoe a3 eingle
stamp 1
lurly innervated the loft distal stump b, T
polo ma-g:wmmnlnmp the right
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1:3fe
mmm
i
i

which farmed

Tadpole no. $001 The
(4) from the Jeft darsal latersllne nerve was

Right Lateral views of complex pattamns of rageneration.
gave rire t0 serral brenches
resched end

*umps of the Tizht and Mt nerves
in tha wennd mooe. One of thess

_r J m mu%mmm
mmm FH;

g 4
proxtmal
Plnm
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duced ©

P y oTgan multp

in the lsst cluster they inneyvated. A suit  some sense orgams
able balance was thus attained between repair zone

tbe number of nerve fbers and the number  ten argdne. The argany were Innerva
of organs. three separate nerves of the plexus in the
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VACUS NIAVE RYCENERATION PATTENNS
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e L
Ve,
art I
main pattern on recutting;

fibers
of lateraldipe organs but falled to send any

toward
vras apparent that thete was no ular
affinity betrreen spinal nmerve fibers
htrn?-lhmmpmanr:tpunﬂnlwlh"
between lateraHine perve fibers and or

In the second of these cases (fig. 14) the
distal stinnp of & Jateralline nerve was oc-
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A B
feh 18 & s tVeﬂ
an 1
Fig. 13 Oceopation &f distel stump of dorsal lateralline Decre by spinal nerve fiber with
faliure of this to fnnervats srsocisted lateralline crgans. Tadpole no. 3835, Laters] view
mnmwm.mm(s)mwwwm(my A qp
wat cut {a docsal £n on Jenuary first (pper eheich) serering the dorsel Interalifng nerve
anterjorly a3 indicated by the arrow N rogrnenating fbers from the pradmal atvmp
resched the distal stump. From February second on, this stomp wis occupbed by fibers of
pew branch from the nearby spinal nerve. By February elghtenth (lower aketeh) the spinal
narve fibers, ans myelinated, had grown past the two clusters of Interalline segara (A B)
shown, & distance of more than 3 pun. There were Do branchey ghvm off 0 the organs.

diN
o] [e] Q o o] o o
cut ~
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Experiments affecting polarity
of reinnervation

The pext four case historles provided re
generative patterns which  involved o
change in the polarity of reinnervation fea

the nerves

cur h ting fibery
from the
gap and innervated the left distal

y (February fourth) The left nerve
was then recut twice lea regenerating
fibers from the right an the
sole source of reinnervation of the dis

tal stump and the associated sense argans,
Only six of the nine clysters became .
pervated (Febroary tventyfifth) A fing]
of the proximal



tween and distal stonps of the
samre or opposite sides, of between two
stumps or between tyo distal

selves (cf. figs. 42, ¢ 5b ¢, 8 ¢
In distal ; sump
n stump zones  The dista)

of a dorsal Iaterallne nerve may be com-

ﬁndymmﬁaﬂymphdbymt
g fibers. In some cases §t may remain

entirely devald of fibers in g few tnstances

all
cur

The sowrce of fibers that reneurotized
distal of the darsal lateral tine nerve
was v, stump might be
from (1) the proximal
stump of the same ar opposite dde (2)
of the oppodte side
growing and (3) the
main lateraldine nerve. Furthermore, ex
shifts fram one source to an-

about a terminal b the
perves af dght and Jeft ides. Later regen-
erating fibers an ooe side may then

the

!
PPy
and urdersupply of merres to sense
organt or of sense organs
to ®erret

Dorsal lateraldine nerie adjxctments
Scores of exampes of the pormal
of regeneration of dorsal lateralilpe nerves
have been recarded  After 2 shople perve
transection the regencrating Abers gro
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supply mare than the orlginal termain; in
cases of sizable gap-cutting operations, or
of multiple nerve ions, the reserve

tiple done 1 Tty
o soccesadyely somotimes fallow a
single operetion in which an extensive gap
is cut In the dorsal fin.

The most dista] argans, being left
withoot nerve thmately degen-
etate. Those receive a relatively
menger perve supply undergo slow adjust
ments. The final Hon tes

nearby by the
with md.;';d;?!“ted tump
[ — clusters of nerveless

= ey T o o
mal such ag greater in a young ani-

capacity may became so exhausted or
dimrinished that underregeneration results,
It is intersting to note in this connection
the results of Dunican and Jarvis ( 43

branches

) who
motor of the

covery after five successive nerve sections.
The number of fibers, peripheral to the
cuts however was greatly reduced.

In many histarles of regener
atlve devistions of dorsal lateralline nerves
bave been recorded. In such cases the re-
generating fibers fafl to reach a distal

or any lateralline arguns. They end

a few cases a cluster of organs at the
;roﬂmn]edpgf.

of nerve
faflure of nerve regeneration
zone of repatr Muldglication of the or
gani io uster takes place. A) dy
mmmmdmmm
BC’:YEDdﬂdch!eﬂymeemmuf
last cluster innervated with the result
these organs are stimulated to divide
multiply This seems to be an adjustment
that compensates fn a way for the many
argans left minnervated along the distal
mump.

gfg

Sametimes organs, or dediferentlated o
gan cells, move into & repair zone and be-
came supplied with mare than the

Y to
ﬂ'tb:te'muﬂdonuf bﬂnfﬂbcutem:f;
may ted 20068 1 tmusual cases it
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mgthudmterum;uam. 'Ihhadjun
ment also
unethumululu-nﬂmh]om-mpn
balance.

Tropkic influences
A final comment msay be made on the
nature of reciprocal trophic relations that
are suggested by the case histories of this
stndy It seems clear thst lateralline
perves exert & definfte trophic inflvence on
Lateralline senxa organy and that the sense

CAML CASKEY SPEIOLL

of & muscle in the rat stimulates the for
matfon of collateral brapnches on

ipg residual mtramuscular axons. A gdm-
ﬂnrruultbubeznreponedby

('50) The collateral branches Invade the
sheaths of ad)acent faterrupted perve A-
bers and repeurotize

rhyriclogical
are sccomplished Sultable adjustments in
structure nnd in f;l:cﬂon ocCUr progres-

strely

tutyofma.nth Stmﬂnud:umncnu
though they are less perfect, take place
during the progress of regeneration. Cur

experiments disturb the cosely-knit struc
tural and functiopal unit of the lateraldine
The in

stre of the latter extended proxtmally be-
yond the Jevel of the original nerve tran-
section  Simflady Simpson and Young
(45) and Young ('60) concloded from
thelr  experiments Lhn the  diameter

systemq. tve phbe-
namennmtmmptmper;mlbe
previous conditbon as ectly
)pomh]e Doubummehued!u:ymuen:.l.
anal buia.[]y That leavl.-’ un-

Related experiments
Results from a fewr related eri

d by rep g fibers from simd-
larstzed perve cells upon thelr
effecting connection their end organs.

in the

briefly Afany years ago
e pointed out (Speddel 33) that cuta
neous nerves In tadpoles were stimulated
to send out new sprouts and brapches to
innervate an edjacent depervated region
of the skin. More recently Weddell, L.
Guttman, and E. Guttman ( 41) also re-
portedtba!mnbblut.hcmwu.laa]
extension of new perve fiber collaterals
1ato denervated arcas of skin A denervated
sensory rone therefore appears to act &y
a stmulus to eliclt mlhtcn] branches
from nearby sensory
Onmhcmm%(m)h'dm
onstrated clearly that partial depervatfon

central pervous system A semsory end of
gen and 1ts nerve exerted & rans-synaptc
effect on central perve cells. Likewise s
mmdeandiumomrnmvem-rednm
pﬂceﬂ‘mmmmlmwccﬂn
versely the central nervens system
exerted an effect on the peri
excedlent comprehensive re-
vlew Sperry ('31) dhcusses mechanisus
neural

ﬂ'.ﬂ)f

Dldiﬁ maturatlon ind problemss
of erentiation, specificlty
]ty uophu-m_mdw“’fmmd"

Thunhemdmcef trrvestigations of
other yrorkers a3 cited above ‘W"""b
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our own results, leads us to conclude that

fovalved and vice versa, (2) sultable pe-
tipheral motar the struc
tute of the motor involved and vice

t and
cutting of gape tn the darex! tall fin which
wﬁmﬂh lateraHine nerves. The

159
behavior in laying down the ploneer paths,
Reassemhly of branches and their guldance

to distsl nerve stumps was t sbout
by the activides of sheath which
moved out in tandem lines from the distal

stumps into the repair zome thuy meeting
the advencing merve sprouts from the

sturmps.

5 Thero was a marked fot re-
generating lateraldine fibers to enter & lat
ail-ltnoglnllnumpmpmfm to a
spinal perve distal stump.

6. There was a murhed for
aberrant lateral-ling fibers to arrive at and
trmervate displaced lateral-tne organs in
the repair rone- no such tendency was ex
hitited by regenerating spinal perve
branches

myelin those that failed to retnnervate ar
gans sametimes thin
sheaths trapsiently but were unable to
maintain them.
8 Clusters of sense organs in or near
became ed

functional end were  miost
Hkely to be elfmfnated.

10 Crems establly
in some tadpoles doraal
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11 A reversed type of reinnervation
was induced in sarne cases; in these regen-
erating fibers grew from one distal stump
across a terminal loop and up the distal
stump of the opposite side in a proxtmsel
direction thus innervating the associated
clusters of lateratline sense argans in re-
verse order

12 It was possible also for stray regen-
erating fibers of the dorsal lateraliime
perve (o join the mid-body lateralline

CARL CASKEY SPEIDEL

assoctated with it Thos the vadous lat
eralline nerve fibers were non-specific s
to the Jocatlon end arder of the organs
innervated

13. These results emphasize that thers
exists g special affinity between the nerves
apd sense organs af the lateruldine. They

demonstrate aleo that there is  definite
the other {nducing ndj:.utmcntx which re-
sult tn & suitable The
naturs of this infloence

rectprocal trophic
and the mechan{xm(s) by which it is ex
erted are unknown.

tions on Uom of the facial
DeTve tn cate, | Comp. Newr 70 315-337
Edds, ML Y Jr 1530

of Tootor y
moscles. J Exp. Zool, 113 B17-552.

——— 1833 Colla pare  regenerstion.
Quart. Rav Bl 23 260-278.

Hoffman H. 1850 Loral rennervation n par
tally deDerv tad

mscle

;7‘;.7, Awme ] Exp, Biol Med. Sci 28 353
Murray M. R, and A P_Stout 1043 Charso.
of human Gchwznn cells % suro.

Anat Rec 84 $75-223.
Simpeon, 8 A and J Z Young 1945 Regrner
ton of fbar dismeter after crosswnloos of
viscers] and semstic perves. ] Anat. Lond

and myelin segnaente, &5 revealed by




Radicqutographic Observations on Vanahons m
Desoxyribonucleic Acid Synthesis in Rat Placenta
with Increasing Gestahonal Age'

WILLIAM P JOLLIE

Department of Anatomy Talene Usiwrsity School of Medictas
Lowisiana

New Orieams

ta of the rat

vucu]nrlzcd

development
mdfuncﬂm.l]]y this constitutes a sepa
rate plecenta (Everett '36) With
of Reichert s membrans at 16 days of
nancy p:rlem]yu[kuccom:d.n;n

and m
togethsrvdtha:ammuofﬂmdoddun
capsularis retract and the visceral yolk sac
1s Lbercby cx:powd to the uterine lumen.

nxmed membrans consists of
endodﬂ'mal containing & vitelline cir
culation and presents as a potentisl trans-
fer route (viz. between uterine lumen and
vite.l]innmpﬂnﬂel?lthkd'bamﬁ which

Ithulongﬁeenknowntbntmatemo-
fetal

g:fmmm_ Labyrintt trophotl

been shown to be both cellalar (rather  on the basis of
u’m‘ymuwumdouﬂyn:pp&d) tions, it appears
nd of conetent

pemmcuhmu;bmndm
mw - W% and
Wm Witlockd and Dempeey 55)
rather than NG

1n the
Spbeclar cores) there 15 ovt
dence t soggest Auring
eartier stagea of cy the junctionsl
?‘m‘m“lﬂ ternate route of exchange
%0 55 Dempsey 59) In both re-
integral pert of the barrler =
Ip rodents another stte of fetal
exchange, ope whose ‘ot
Y to the ch 1s the

are selective. In additdon
determina

far moat substances

od elther by active

and Villee

Hagerman

‘BO) urhybcthlcdvammpm-:md achli-
(Wlddu 813 Studies on

P the
hmuuzm (15 both selectivity of tans.
porta mlmrhlllndrntnluftmmpnn
b}:l]pur vary with gestational age (Bram-
’50; Feaster H Outler and
Davis "B6 Leisaring and ]
and (8) withca-mtuwccepﬂmn].ltthh
about the actual site of transfer for

trm:ferh

Win}m the U. 8. Xiog
25 z R
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11 A reversed (ype of reinnervatiom
+vas induced in some Cases in these, regun-
eruting fibers grew from one distal stump
across & terminal loop and up the distal
stump of the opposite xide in & proximal
direction thus innervating the assoclated
clusters of latersl-line sense crgaos n re-
verse order

12. It was possible also for stray regen-

latera):

CARI, CASKEY SPEIDEL

in Progres, St ser u.byu.A.BMYd-
nimh‘y?n-l.ﬂcwﬂ-vm,chnp.mm-

with this perve. it was posaibl “veslad by o v herre
for stray g fibers of the mid- stunzpe mm,qm,

il nerve to enter a dorsal 7 3NN Amtm
lateralline stump and inmervate orgaps ~——— 1047 Cooslated studies of semse o
nmd.ltedwi:hh.'ﬂmxthuwﬂwht- geos and perves of the Ieteraliioe o

Hne nerve Abers were frog tadpales. L Regeoarstion of
eraki organy. ] Comp. Neur 87 956
10 the focation mduxderuftbacﬂ'gam —_ wtndies of semse orpEoe
mnervated. mdmgl#hmlhhnvb:‘ﬁwﬁ
13 These results emphesize that there poles. Influence specthic
exists o special afinly betwvees che nerves o el e R ks Rpositi
and sense crgans of the lateraldine. Am. J Anat, 82 277330
demonsirate also that thero 1s a defintts 149  Correlated studiey argans
trophic inter D fhos wnd perves of the lateral-iine In Hving frog tad-
the g which re- :‘?‘m o & "“.,."'",“‘:-::"1 ""’.“"‘”
sult in a suitable nerve-organ balance. The wpm”l-w- 25 113140,
nature of this reciprocal trophic ——— 1950 Adjustarents
and tbe mechanism(s) by which it is ex fAbers. an:;ctumdqy b:n., v;dn,
erted are unknown W""’MY a”“"’“""u“"dm‘

and senss argans of the Isteraldine after muhi-

) LITERATURE CITED
Du‘ncl.n,D and W H. Jarris 1943 Obeervs-
on rapeatod regpemeration

oen-tuc-!x!cumem 7% ais-aar
Edds, M. V ] 1830 Callateral regeneration
of axons in partially demetvated
rreles. J Exp. Zool, 113 517-55%.
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DNA SYNTHESIS IN RAT PLACINTA
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more situated (trophospongial?)
cells — exhilited labeling over its nucleus
Between 10 and 12 days the cone be
comes 1more based and against
the tuner layer of base (viz. the fu-
tore fetal surface of the placenta) the
distal end of the allantoic diverticulum

dent in the 12-day placenta as a loose
cellular reticulum at the cemter of the
fetal surface (the base of the cane) which

contains embryonic Mood cells (Le., Du-
deated erythorocytes) (fig. 2) This rede
ulum 1s the primordium of the labyrinth

memamd‘heudtbacuna,which,ntzhuir
stage, is larger 1s nOW Geslgns

Junwmﬂzummgammm
and In slides of desues
in 2, nucle of these latter two types
of .L}bhnmmmbemdamly
ter

exposure thmes of «ix weeks,

both at 12 days and at 14 days of preg
nancy (fig. 3)

At 16 days gl cells were distin-

clone™?) directly subjacent to the laby
rnth.

In later placentas hil three fimctional

+ rone elements fafled to show evidence of
whmﬂammw,. DNA synthests.
wh €T0 alter eight yreeks of exposure. !
;‘#\’hﬁd"“ﬁmwwh— Radioactivity n the labyrinth
. cs’%mumm) oy dupE;g;bundmmmm;md hmmdmu:ﬂxd nbm'eml labrdmmhim an
t mito- lags t 12 days. cells in
) 2B e evldent 1 the ectoplacental 1t were Fibeled ‘at this day  Although
:dgmﬂgni&m‘m the gmth'hﬂgurmihmddmemhdnm
-f".";tﬂummmemumm’ xteo - ot b abselate Lot o eioe
‘.eu‘;'-lu” p::“h““ﬂ‘wﬁd\hmm— rdlﬂvemthtmbj.cgmlg?fdm‘l
mdurypenlly placed il rrcells  the labyrinth fatled to sllver reduc
WM:@).M@: tion at any of thete stages. All cells in the
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DNMA SYNTHESIS IN RAT PLACENTA
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crenxdng geststions! sge has beenn de

sistence of these elements has been shown
to be directly inflvenced by maternal ovar-
hn}mrmcm: both in tiw (Jollie ‘63h)
and W ted to extrouterine
dtu(]oﬂﬁo 60) Itunotkncwn.how
ever whether the changes
which hnvcbwnohervedmthmhm-
manall

g progressive differentiation
in & gren niitotic Unesge of cells.
xmhmdthnndmdm

WILLWM P JOLLIE

1A typical of estrus vere caged with
br;gng males st 311 00Aar Lavages
4'?0 ukm.ngf these females again st
PAL thoss showing sperm were
assumned to have bred at 2 30 pas.
The day of breeding being counted a1
females

day O o In two groups
were auntopsled on days 8 10 13, 14 1t
18 20 and 22, In the At . -

jected
bafnrenutupl‘yﬂts 10 123 and 14 days of

pregoancy per day
theu.murwdmdbetwemommdo

Sr.\v:xi‘d\'yh:‘
gwndmnqu.rhcn wﬂl:erveun

the mo-

‘The purpose of the prevemt investigation
is to detexmine variatians in rynthesis of
DNA in the nuclel of various elemewts of

produce
1 fol-
1cmngdmm}ccﬁonmnnddwhkhhave
synthesized DNA in preparation for mito-
sis. The possibitity aleo exists — Indeed in
the case of trophobiast gfant- oA
mmmﬂy—th:;fDNA:ymbedsmdwn-

(pa}rpiaﬁﬂ) wbennomlmds; y

EXPFERIMENTAL FROCEDURES

A highly intwed straln (Chades River
Breeding colony) of Spragos-Dawley rats ~
mdﬂgmmgmﬁm?wwmm
were used in this
dumﬁmcdwmxm«-mmdmo—hﬂf
hours by the following mathod. Vaginal
hmummo{qdhugtmluw
at B D0 a3t Animals which exhihited &

At sutopsy animals wers apesthetized
withmlntnpeﬂmﬂinjecﬁmofum
mlmnhamlandﬁmu&wmtbeﬂﬂ.;s
formol.  E4;

older geststion sites were taken st Su
.gnmnﬂxelﬂxmdnn:ﬁce ottbaﬂre
ie in a plaos both perpendiculer to

feta} mzfxmnndthrwgh&beemtexd
the placenta. Mounted sections were de
pmmnitadtntdw{,rhnedlnetkyinhd
and gir dried. Next in a darkvoom the

slides were dipped in Bouifled photoemul
son, airdried and sealed with dessicant
( anhydrous calchum chlaride) In fve light
tjﬁubom m&”"""“‘”‘dﬁ‘&

Bk



INNERVATION OF IRIS MUSCLYS 177

Ths hasement membrane on the stromal wus rare but the zonula occludens (tght

over
D_rthl:ufleﬁhl,thhmmtunﬁm!ym. fm:olca:?dmmséﬁu:h:: figs. 6 7; plate
processes of the cells, especially near 4 fig | opposing mem-
the siramal border appesred as mumercus  branes were fused and the Intercellular
Hlands of varable shape, and geperally it :E.ueowmmd. Such = relationshi

g

g

?
:
i
j

y been described by Taxd ('61b) in

Paderts (0 Individual cells. Pla figure  intestinal smooth and by
7 Lowever shows portlons of two nnclel  and Barr (62) who called it a  nexus.
id central areas of sarcoplasm from  The same structure has also been found
which processes are arhing While among the smooth muscle fibers of the
e have no clear three dim 1 pictore  sphincter puplllas (plate 5 fig. 13) Some
of these cells 1t 1y af interest to find ont times occurring ently but com-
vhether they nterlock not enly by inter  manly in association with the fascia occlu-
‘”“‘n"ldmu but pethips by dens were of membranes
other special %0 that on contrac by an interval (~200A) and
umm&n‘my]ruﬂmthennmndh:z in which the membranes were dense
{bes 0 & radial direction. It is becom-  with & broad zone of demse materlal in
Wywwmmmmmdc the subjacent were taken
md:wyfmm-ﬂmlb!tha to be exarples of the fascla adherens type
ﬁbumdlllendarptmtmmme of junction. Where the processes formed
i 2 pocket an sn adjacent fiber  intmustons rather than slmply
&f&mmxm Burnstock  teting. there were elther no
mm“lmn.‘m) Whether these struc  of the cell membranes, s mentioned shove
within (st  Furely mechanical Ink  for other types of mutcle or the related
Tematns tee o have other functions,  structures were sealad
mm%whmmuwmw zauls o (Pmﬂ“‘-'iﬂa- 11) The

¥ thelr sr  example in plate 5 suggests that
?m&mhm‘d',’e’"‘ 1f the 1 s o
val q iy same inter

sections, pethaps all of them might be
mooth the tntrusions of ordinary  found to, terminate In o zonula oéclndeny,
wmhmmmmw

Tomes or

A questhn which canngt be b
fonal qu settled, how

Sstparate
some cascs the processes of the same
dPlll.dB ('63) In an ex ndhmtonzhuthermthhlnumuemc:q_u
““"“] Wh“p%"fﬂmén ner. That sefarate cells are stuck together
dy

termin by # fasciz oceludens is shown I
to clarlty an fused £ 7 Plate 3
¢ Present matetlal the desmo- The perves
'ﬁmcudtﬂnedbyh:q‘h“‘ 1 Pal eXamined at variony levels

in the iris Superfcis] to the intringle mus-



contact do exist and are quite
It remaim for the bophycs: i say

° far ¢ Burn-
stock and Holman ( 63) dinmiss the lnmr
xiony as befng too Jhmited in ares of con-

an important ol
integrity of the tissues through

&hle thres dt: 1 ch They may
algo function n contm!ﬁ;q; the permeation
of aqueous fldd betweym the epithellal
cells  As regards the muoscle celly ft 1s
E;nsfh]ezharvumeu!ﬂ:awnunmm
tween the myoepithelial processes may
serve for conduction of excitatton from
ope cell to another How muscle cells,
which are not all supplied whh te
nerve endings contract tn unison it one

of the of smooth muscle
ph ogy the morphalogist ¢an do
is to point out special relationships such
as the intrusion of a procery znm one
muscle fiber into & pocket in anladjacent
fiber and that speciallzed areas of surface

. by light py of perve
muscle reladonships within the irla, men-
ton be mada of the woek of Boeke
(733) who described a very sich imerv2

lowing silver infpregnations The mnt;
shomed ring{lke,formations in series a
appeared to terhfinate in a 1ok closcly
resembllng ver-stained syrapses In
the C.N.S of the “rings 2
scrually to b intracelhlar fn location
There {3 Jitle doubt that Boeke was dex
N



DONEXVATION OF IS MUSCLES

ing with beeded nonmyelinated axons and
that he wus able to demonstrate the uld-
mate snatamical end-palnts of some of the
branches of these fibers. Similar endings
I the cillary

181

could be recorded from every muscle cell
following stimulation of the hypogastric
nerve, electronmicroscopical

The present authar chose by chance to
work on the rat vas deferens and found
that the naked axons lylng between the

Hillarp Thieme and T '82) who have
mlhndnnervugp )

and
m While this method may indeed
4 greater contrdbution than electron-
‘microscopy salving many of the

present paper namely that close contacts
which Lbeiyfom:dtobenmj.n the goinea

pig are of no special significance, and that
axons releass transmitter into the tssue
at distances from the mus-

whather these gtructures are actoal ana-
tomical endpaints, and some other ap-
proach will be required to determine
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axons {n the guineaplg vas deferens con-

be a 1 vesicle zccording to the Grillo
and P ('62) classification, The “end-
ings i the guinespig were cl quite

62 see plate 4 fig. 14) seem to be very
Tare.

Evid for the of 3
vesicles (at least of types 2 and 3) with
the presence of catechalamines would sp-
wear to be very strong A sunmmary of

idence 15 given by Wolfe et al (622 b)

X C. MICHARDSON

centration of which wonkd
not only a xich inpervation but
also that would pre-

11 of the paper by Falck ('B2) that the
appxrent numbers of strongly fluorescing
Derves in a transverse section of the

ar
terase with the fluorescence method for
holamnes. Although

there may be
dtficatton of the

hiectlon to the

demonstrated In the rat pineal that

‘riated e. inj d intra

1 enously could be localized by kN
ography bined with elect

some chj
Falck ('62) technique which these authors
foumd Y to aveld tnactivation of

hexrt, rather than in the clear supernatent.
This would be consistent with localtzetion
m a small vedicolar component

It is soggested therefore that the
nerves in the goinea-plg vas deferens de-
scribed by \ferrillees Burnstock and Hal

h it seemns rel to
the discnssion that, while the vasz
deferenta of the -plg and cat were
found to be in thefr content of

adrenergic
ACHE-+4tained fibers oras e in the
former and sparse in the latter specles. It
1s also lf;hdrdtn:hr‘iﬁmﬂanlt
validated, that they found individual nerve
e woms i the
and axpns W wme
Schwiann sheath. This would be the case
1n the rat (Richardson, 62 plate 2, fig. )
labeltng which the two




INNEIRVATION OF INIS MUSCLES

special vesicles occur
In the axans described by Merrillees Burn-
stock and Holman ('83) in axons of the

ghocic g adrenal medul
lary cells. They are not chara of
of the rabhit

xon, howerer 1t

nerre of these two les. The
m" 18 very richly nnervated
trec perves and perve endings of the

sud thess are concloded to be

3 270
Joseph, D.B. 1921 The tal
the cervical sympathetic

ter musch of the k. Am.
L7280, 3
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with a brief compardson with the thymic
yraph ding nuciear df

of car

JEIPHERT

CUY SAINTE MANE

plasmocytes differs from that of
phocytes by its promiinent and
rope and by its mare purplish

&

(A) Reticular cells The cytoplasm of

:Eg
fit

fhise
il
Ei5s

4

F

gﬁﬁf
L
iz

E

i
B

S
Ha
Eﬁﬁgaggg

¢
3

The nucleolar apparstus also a, n
occur more frequendy as a single xd
largeér structure tn the medium plasme
cytes than tn medum lymphocytes bat
ctherwise nudel of both cell types are sz
flar However medium plagmocytes can b
readly differentlated from medium i@
mbyzbc&muchmmnmwmd
eytop: and by their prominest

(fig. 8) Russels bodies are not secn.

A aingle and very large nuckolus ap-
Em.mmcoglmml!mum s

an in lerge Iymp!
nusddmmm%mm”
except that the few largest/plasmocyte
n!h\mldlhtm slightly larger (about 82;)

an the largest thypile tymphocyte
(861) Also the cytoplasm of the Titge

Gélgl zone.  _.
{(D) Srafl plasmocytes Cells with nor
asuring 4 6u or less In dlametet
Befined as xmall pasmocytes (85% 4
varies, round 10

atin an average of

ted ith the nuclear membradé

Generally G le oval to round mrocked

3 Tocated {aahe certter of the nucleus axd

it messurgy wp t0115n (B 5 5); k8

frequently, there ard, twa (fig. 23 5) &
- {
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PLASMOCTYTOPOIESIS IN RAT

T AR, SR
¥ E an) ,mm 2 .mm.m)( » mum.am .umrmm mzm.
i mmwmmmmmwmﬁmmmmwmwwmmmmw
gmfm e bl
xo e .mmmmmm et wmﬁmwww
izt 1 31 T
mmﬁmm i Mmmammmm%%mw il
mm .wm mm mam m m.mmm.m mw mm liwmmmm ._m.m_.mma.;mw N
S W%T G mmmrmmm)m mﬁwwu Hzb
M.mmmm mmwmmmwmmﬁmmmmwmmmmm el
mmmmmmwmm)mmmm Mmmmm Mmmmm«mmmamm Mﬂmmmmﬁmmwm L



240 AL ENESCO AND DELLA PUDDY
TARLE 3
Moan muscie fiber weight and mean swmber of muscle wuclel per muscie fber
Sockitmg Prepubural Young sdult
Welght (53 1
) 10.0 14
Nockel number L 3 1201
Et‘t;'n.ﬂtt(lﬂl.'.
«ight (ag) 21 118
Nocke! sramber 414 14m -
Gastrocperntus
i (&2 2 17.5
Nockd gumber 1018 1638 o
Tl?-vm:nmnhr
t (xg) 21 134
Naf!nnmher e 1134 -t

adult stages was significant En.}y in the
muscles of the fareltmb (0 01 > p > 0 001)
The change in the relstive weight of mus-

and
dal and nucle occurred
age Like the DNA content, the mumber of
muscle fiber nudle! a, douhied

tuted ap y 65% the endomysial

cd]nucr; 25% and the pertmysisl cell

muclel 105 of all those present. The only

saltent variation in the percentage of muy-

cle fiber nuclel was & decrease with age in
anterdar

CALCULATED RESULTS

Absolute wright of muscle fibers endo-
mysium and perimysiym (8g. 3 left) The



I
!

[on]

(my)

o

bid (-t
10 neex
©

»

©

7

.

M BICEPS BRACHT

md +3 .
= / 100 L EXTENSOR CARPY
FEER
mo 200
Prmrees DO
no o
T om
° oo P
e am S/
° - 1)
or eor
M oo
= ot b M. GASTROCNEMUS
- > )
o DosTRE 2 .ﬁxm’m
oy L]
: 4 / /_,/m-n-u
L
rumersi -
k-] ’/ 2
L]
o
ST s
e h M TEAUS
= ” a0 | ANTERIOR
ace
kY 0o /r-:n
* aiee 15 /mm
A
K
. I
T -
- s 1
ds
' 1
] i TR R



270 JAMES A, YAEGER, COLIN ¥ L. HINRICHFEN AND AYRON J COHEY

and Hanok, '51) at least long enough foar fate as dentin, sulfation wust be reversed,
a layer of normally mineralized postinfec  rather than inhibited, to account for the
hypomineralired

ton dentin to be formed (Storey '81) decrease in sulfate in the
d 3
componen
of the responses Mechanisms of action
In the presence of thess differences of flaoride axd
among the more aggregated ts

componen|

the similerities between the fluoride and _ It I8 evident that both strentimm and

:uoxmummh)ducedhypumhxnllzedwml:o- &uwﬂdomhﬂfl&mm:rﬂmﬂonnlrmm
nents are striking. The normal, abrupt part thelr

the state of aggregution of dentin matdx.

increase in aggregation which occurs at Webaveutﬂbmedv.bclb-mceullbypa

ited or reversed by both flucride and stron- the diff.
tlum. This change swas reflected In all of  grmy and Sicids m“ﬂwmgg“;
; mtds_ﬂummgtintbe mvéth.’rbel.bﬂltynfmundnmmlnhﬂﬂz
ower con hypo- te seeding and erystal growth may
mireralized compoments thsn in :E;
or dentin. The decreased density fo the hypomineralized component, and a simflar
component after fluoride  actlon of fluoride has been demonstraxed
has also been demanstrated in the inter g!obd gﬂ.ngo‘lfdunba%m) Homerer
ference microscope (Yaeger 63) xmans! ve emphr
The identity of the hypomineraiized com- sived that since both the
poments In the radlographs and the lightly and
stained components is demonstrated in sev mdg‘l‘ﬂ -
emal mm]'l‘beud]] compo- growth ar seeding during this perod.
Dent by radlography vrere Fluadde an the off hibits 1
spatially 1dcnﬂn]mthelcn4:‘wegned ¥ dal X ofmzrmhma' (Frajdz.
; red by siing and sg) several of mhich may be direely o«
aphry indirectly invalved in protein or polysx
chemical changes developed at the same charide syntbesls ar in mineral metabo-
time as the radiographic changes in both [jgn I this case, no direct evidencs 8
Ythe finoride and stromtfum responSes.  gyaflshle to indicate that stronttum Inhibts
“Finally both histochemical end radlo- gny a te enzyme systemny and 2

Ll A Kt i
P e e
A N M T 0 1 8 e v of 9
tious than the earlier workers and owur m#‘;wm}mﬂﬁm"ﬁ‘;

Other
predenttn normally contatns as much sul  tum injectioms.
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an haviog wmwe
:a!m;ha-:hameqmnl qu:m-
stpaprotetns and
whichmtnthafm'maf anulcs:ndmds
and whk:h

Streptopefia deveccto. Res Bull Panjsb Univ
10 us-m
atdies of Jipkde in

vmmmwﬂm
"“"“‘ od & Res. Beil

X m.w'f:.nn:.
cocytes. VI in
Lycodon : | Drign irigonats. Rer
b Univ 10~ 391-300,
Ball. Pand o Upida {3
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1060b  Flactron microscople studies on h‘ldurl!.lBiﬂphyl.Bh:bm.CymL7

Jop. Obe, Cyn. Bocl, 7 268 MLQEWW and
Ch‘uzc.hﬂlLTD.!mdan.AMx.ﬂ -

grean techmiqoe  Quart. J thh,JLlndlﬂ.Pwm 1830 Ap electron

lﬂ:nid_m.vlﬂlln mhmcwamdydth-mwnm.JB!nphﬁ.

Biochem. Cytol, &
aigin of the polk mockrus. Arch.  Yamads E, T nun.A_ummlnd H, Xops
[

4 663-716. 1837 The fine strocturo of the cocyts
mouse ovary studicd with
ovETleh oocyws emd unfertilteed tubel ova The Kuramse ModL J 45 143-171,
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It cannot be said what role they play in the
synthesis af yolk bodies, but it seems to be

signtficant thet thelr phospholiplds are
depleted as the yiok bodies grow In mam-
mals two types of yolk bodies, namely
compound yolk bodies and lipid droplets,

and mitochondrda The latter cell compo-
nents do not grovw directly into yolk bodies
as was claimed by earHer wurkers. The

mi Similar type of yolk bodies
which are most highly dereloped and are
of comy nature also s5p-
pear de novo in the under the

formed cell ts completely disap-
pear from view g yolk
SUMMARY

tRNA. The It
which are tn the form of granules and rods
and of phospholipids, de-

oogoutnmm, primATY ocyts and eewcciated fol
licts calls. ] Ulirastyct Rex 3 433446,

e }m Histochemical stadies of Hkde u
ccytee. VIL In the oocytes of tha pest.
Rae. Bull. Panjsb Driy 31 173181



THY YOLX NDCLYUS IN¥ MAMMALIAN GOGERTSIS 289

—— 199% Dactroa nedcroscopie stwdins on
o b szt of the tabblt orarian fullicles
Gt ). § Jip, O Gyn. Bocl, 7 268~

e, LM od Jl.)n.a 153 Adm»!;
m ™.

h-,lrmm:\ Acn;::uminmdydlhl
rwim &-hhd yolk gucleos, Arch.
S, DL 190 Fmctrn microscophe studies
--ﬁ-mmmmm«-

g

in the yat. ] Biophru Blochem. Crtol, 7

BE7-574
Pearse, A, G. E. 1960 IMusochemistty J and
A.C!mrc.hmbm London, Appendix, 8§33~

Souh,l Llndl“-‘?wﬂn 1938 An slextron
microsope stud: hmmjﬁhyhr-.

Nor.h-m.cyml..
Ymndl.}:..'r )ltﬁl.A-)htmmnd Koga
-n-nctun 1he coeyts in the

tudied with electron
Th-lnrnth'dLJ-.C 148171
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SUBSTANTIA NIGRA LESTONS

307

when lesdons were produced by electrodes
d in the 1 dlal axis of the
gra, Concomitant destructlon
Jemniscus caused

minal

seen in the present study It is our opinlon
that the lesions by these suthora
were not sufficiently discrete to be rellable

P closely to the lateromedia] axis
of the substentia migrs. Relatively few ob-
ber con

1889 s‘g:m and o7 and
Falx
Niéxdesco 25 hﬂ::?i Moainger "3
dpet, %

o
irsced nigral fAibers intof the
brain tegmentum, trut was untble to follow

5
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described (Grilnsteln 11; Wilsan "24; Folx
and Nicol Johnsaa and G

in the ipsilateral substantia nigra rented
from lestons of the strdatum and were not
related to ablations of cerebral cortex, Ac

could be traced into the pars reticulads of
the lateral part of the substantia nigm
this evidence

men In tal studfes by other
authors {Ranson Ransan 41 43;
Verhaart '50) no fibers wers

Jound According to Naute and Mehler
('61) lcdumlndwlamulganottbe
globus palhidua produce some fiber degen-

carding to Ferraro ("28) the disappearance
of cells in the tululan)ﬁa

‘27b; Whittler and Mettler 48 Carpenter
Whittier and Metter '50a) Subthalemont
ﬁnl fibers would appear difficult to estab-
sh even though lesions maey be limited to
the subthal 5 1 ¥

ment of capsular fibers produces ent fibers passed 1o the stristum Thest
tion of corticauigral fibers which tend to  authors, however were demonstrate
b find Precise evelustion of this gropeilidal Sbers A ding to Rense
pathway would seem to require the appli  and Renson (42) lesions the
c-;gafﬂve;dmmm o mbaundllzi‘gmlbemtx:cy
Elnd n.larlS( ¢ ascendlng degenera
)&zﬂrd tha litarature fuclude: [1) plgro- hrgdymzbamuﬂdtgmmtnllbeﬂog

striatal fibors, (2) nigropalitdal fibers (3)

palitdus, thou, fibers
Fe Tateral il e 42)!0-11;

nigrotegmental Abers, and (4) nigr

is, by interdigitating with fibers in pe-
duncular part of the intemnal capsule The

mort cancluslve evidence of nf| tal
fibers ts based upen de h:
and cell 1

large cere-
bral leslomré  Von Monakow (1895) dem-
d hat - 1 lestons includi)
poru@fisafmbcltdarumf:odumdmm
cell deg: the sub

?;?aEnomummnﬂnnedbyom

Morristn, '28). Ferraro (25 28) and Met
tler (48) o d that cell ch




MITOTIC PATTERNG IN HAMSTFR MOLARS 335

TS
LR LR

flllp by

RRETIT

5 11 Toul counts of radioactive muclel dietributed in the zomes of the perdodental
w‘““—"“ﬂ‘ﬂlﬂh!mﬂ'~mwxc-u‘wn;_h

Pro¥ferasion ix relation to peviodontal Lo @ 5 ThL Cm,md‘""m

5
Hgament centration of mitotic celly
Fraeni tor e e mdm&rﬁfmm@mx%u‘m
it tnter o the pr bete of a constont stv
mb&?ﬁw@dmm protiferstion. Onlhlutherh:nd,m:]?:
"b‘mmnhmm of abapical syStem of the perlodontal lgs-
Onmehnd‘lm(ﬁvﬂ7lndﬁ) ment, thers 1§ an pattern of mi
M“‘nﬂmmmhu:e prewhienarrllil fmpdum“m@"’““"“
HY twin peaky area us the abapcal
fﬁﬂahme;u]m%dndm of the partion
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the lack of mitoses in the cells visuglized
here Mitotic figures (fig. 4) can be ob-
served elsewhere in areas of active cell
proliferstion nlthmﬂnldmﬁtydthe
cells which are di g 19 uncertain.
Primitive reticular cells (PR, fig. 5)
which may be elther elongated and frregu-
lar or more rounded tn configuration, are
especially characterized by a paucity of
fanmed elements within the In
addidon to scattered 75 A-150 A cyto-

vesicles. The large ovold muclet contain
chromatin surrounded by 2
double nudlear membrane with nuclear

pores.
A rounded configuration and an appsar
ent lack of cytoplasmic differentiation, as

BOCER E. MOE

plasm, the medulls commonly has 2
p:rnenugeufcdhwlthlhtmdamergx%
plasm (fig. 8)

Most of these cells are plasma cells (PC
figs. 8-10) Tbe nuclel are eccentrically

seen in primitive cells are fea somethnes highly

tures ound o 1 e s, In figure erial is found (fig. 11) which may
PPyt ¢ exhibits cyto- Russell bodles (Wellenkiek, ‘57
plasm with a diffuse distibution of clumps  Thiéry 58)  Oth

or roscttes of RNP particles nmon(whh:h nents found theso ngwdd“;
are scattered a fewr ovold mit drl d abou
with cristae some ergastopl sacs and  endopl reticulum, and pesinuciesr

a few vesicles. The notched nudeus con
tains fine hi chromatin etreum-
scribed by & e nuclear membrane with

a smaller mucleus less cytoplasm, and 2
reduced concentration of particles within
the cytoplasm,

Some free cells which are y
observed and are difficult to re-
veal cytoplasm which contains short tubu-

um s moderate

gl

Fi attentton to the areas -
dicates that some plasma cells hare mult-
pe stacks of

secretory the cyto-
et cells resembles
;,“f;nof&‘,ﬂ;.mm One cannot slways



PARINCHYAA OF

be certain
with pr
cellor a
rectly ad

about the identity of & given cell
i} ergastopl asa .

cell. Mest cells which di-

the extracellolar core of the

are reticular cells, but this criter

phagocytic
fig 2) and medulla (Ph fig 8) The cyto-
nppeu‘nncegfphngocymu ex

ceedingly varisble, d the
nntu:i.nly pen

with ingested red blood cells
cytoplas-

present & very complex of

mﬂd (K‘;n n
disgru es appearin,
the red cell rumnn:; (RBC) T‘hue

100 A) black
vegcle.  Adjacent to ingested red
blood cell remnants are cumps of cosrse
modcntelydmaemnuial(x)nndg:nﬂd
mﬂof:nnuhxmemhnnﬂrépm Sur
of red hiood cell

lhcphsmcnelnﬁgmlsmmnuml‘d

sscs and clumps of Palades particles.
Phagocytes also Ingest other cells such

e lymphocytes plasma cells and polymor

phonuclear neutrophiles (fig 18) A ques-

uoﬁllnd: polymcrpicﬂ m

o as a

phile is actually within the cytoplzsm of 8

§3E8

/
Y-
)

i
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342 ROGER
the lack of mitoses In the cells visualized
here. Mitotic figures (fig. 4) can be ob-
served elsewhers in aress of active cell
proliferadon, although the identdty of the
cells which are di g is uncertatn.

Primitive reticular cells (FR, fig. 5)
which may be either elongated and frregu-
lar or more rounded in configuration, are
?'ped.]]e{dnnm &
armed elements cytoplasm.

addition to scattered 75 A-150 A cyto-

dria,
vesicles The large ovold nudel contain
homogeneous chromatin surrounded by a
double puclear membrame with nuclesr

pores.

A rounded configurstion and an appar
ent lack of cytoplasmic differentiztion, as
seen in primitive reticulsr cells ere fea

I MOE

ﬁnm,t.hanndnlhmmmanlyhulhrp
percentage of cells with abundant ergasto-
plasm (fig. 8)

density with a flocculent bat
sometimes bighly ¥

materfal 1s found (g 11) which may

it represent Russell bodles (Wellenstek, 57;

Thiéry '88) Other compo-

nents found In these are ovold of

drla d m! 12 d about the

donlasmd ticul perinuclear

with cristae, same erg

a few vesicles. The d mucleus con-
tains fine hom: s chromatin elrcum-
sui&dbyldmdmmbnnu‘mh
n Small lymphocytes

Some free cells which are cally
observed and are difficult to Te-
veal which contains short tubu-
reticolum, a moderate

appearance cyt these cells
seem to be cytes (Bessis and
Thiéry ‘61) or tmmmature secretory

repretenting an early stage In the differ
entistion of plasma cells. Even though the
ovold nucleus suggests that cells such s
the one in figure 7 are similar to primitire
lymphocyte

Medullz. Like the cortex, the inper re-
glon or medulla of the parenchyma con-
sistx of cells very dghtly packed
In marked contrast fo the cartex which

matnly of cells with little ergasto-

3
:

2
E




PARENCHYMA OF LYMPH MODES

‘e certaln about the identry of 2 given cell
with t reticular

asa

cell ern cell. Most cells which di-

rectly adjoin the extracellulsr care of the

reticulom aye redcular cefly but this criter

Jon does not shways hold because plasma

cells infrequently comtact the extracellular

core through eeparations

cedls (arrows fig. 17) Therefars, in some
don of certaln cells as

cells
ocaur in both the cortex (Ph
:.Zblﬂdlmduﬂl(l;}] ﬁhgng) The cyto-
appearance phagoeytes is ex
ceedingly vadaBle, depending upon the
material tn
Phagncytes with ingested red blood cells
Present a of

very camplex array of cytoplas-
ikt inclusions (fg. 18) red cells
becore n m-ﬁm

Irreguler

distapted, with vesicles (v) appesxing in-
side the red cell remmants (RBC) These
Yesicles contaln homogeneous materisl of

denslty with & sextes of small (50—
100 A) Hack particles at the perphery of
esch vesicle.  Adjacent to ingested red
blood cell remngnts are cdumps of coarse

the phagocyte tn Sgure 18 are some ovold
#2cs, and ol
Phagocytes

of Palade s particles.
Ingest other cells such
Pasma cells and pal

Phﬂehumanywﬂhlnmew_‘:;f;“.'

by side. (Compare two encircled areas in
fig. 19 ) Second the ingested cell usually
differy from the appezrance as
Peomal for that type of cell, sy, a
state of degeperation. For m
ure 19 the membrane (em) of the
ingested may be disrupted (arrow)
Also of the
Jooks d Discrete cytopl.

ts ara o0 identl-

(arrows)  surroundin
material. Near this ¢ ts & xmaller vesd




cells which contain few formed cytoplas-
mic inclusions.

According to Amano (582, b) and co-
ymph

gunia, while plasma
ventitial cells (not reticular cells) around
blood vessels. Brmumsteiner and Pakesch
('55) belleve that plasms cells stem fram
ells resembling undifferentiated “Tymph-
obd reticular cells.

/ Bernhard apd Granboulan ('59) and
+ ‘Granboulan ('60) hald that lymphocytes
cells both originate from free

Also lymphocytopaiests
Hal fallicles of the bursa of Fabriclus has

E, MOL

served with the electron

tle change in the actual electran micro-
scopic appearancs of the cytgplasm is seen
in this pattern

By a sccond pattern of differentiation

the extr

1t 13 recognized that one cannot be cer
taln of developmental P“h"“: in cell
o sixtic

In P
ulam (reticular interstittum — bMoe '63)
That {3 to say_some cells of the redeulum

Han

lines when a technique of comp:
cytologic images is employed. Yet varla
cytoplatmic sppearance as ob-

tions in

Z'-é:)'mmmm?:mburusloﬁw
'} to l in which




While the principal feature of theso cells
of aneous vesl-

cles and dig s, the p

of moderately o« 3

fac
1 nodes by 0
& talned by labeling celly wath

verett et a),
ta ob
ated thymidine, Other

xmilar A
Ehrich et sl (49) %hm"ﬂ“g g
that erentiated Ioesencirymy) celly
give Tise to immature plagm, cells
rqx:dyldmn!ned. ATng ofber yorge
;ﬂngmm of pasma celly frop
.nghlocnmlt:aa(m)md hhe(‘su)

et there .ﬂﬂmnﬂll
mattan obtaineq Wb”"nm?wlnlw
oz'yﬂcmpkm"ginafplwlm %‘ﬂnm

&

Flchtellus "80  Hatub mﬂ(a""mnh 28
Roberts "60) A recent report by iow
et ol (62) offers strong evideney g
gmall 1 O0CYtes can eyglve hltu&
pyroninophilte cells during the
antibody fomton. A mode 0{“"‘“&%
cell formation In medullary cordy pf 721
nodes was proposed by %dln:ﬁ






The Accessory Nerve and 1is Relation to the

Upper Spinal Nerves'

ANTHONY A PEARSORY RONALD W BAUTER awp

GERALD B HEBRIN

of Amatomy
Poriland, Orepox

This is one of a serles of papers an the
sructure and of the cranial

of Orepon Medicel Scheol,

root ganglia were noted. When a gangtion
T7as present it vas recorded as being small,
mediom sized or large. Thess

rmﬂedmdzef.mnnmﬂolmcrufcnﬂl
to a hass dpproximating
daoreal root the

the, size of the
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rect cop post
maf of min

%
RC4
"
/5
obl cop wup. 3
ont arch

Ist corv. vart odontdid procass

Flg. 3 A composlite drawing of cross sections of the spinsl cord of 38 mm bwmum
(po. 87) at the lovel of the first cervical nerves. A typieal outsr dorsal root ganghion B3 powsent
both sides. Slider 1324 Bodian method. x 20,

shaped moss (85 4) These and other of dorsal roots extend fram the
data are summarzed in the tables in  gangha and enter the

figure §
Amozﬂg:mglhnmbrmmnlungthc and the more caudal accestory ganglla
course of

ward the jugular faramen (figs 6 and 7)  accessory nerve ran
The ganglia extand cawdally nlong the a¢ of C1 In three cases the aceessory
ces301Y I into the Jevels of the upper  glia of th

whre, t down the three cases jho central of v
Jovels of the 1o0ts af » of C1 min, w
cervical ne Mntuurftg:ngllcm ot l.benbenu{nw;
showm in’the courss trunk nerve.

nervo of a 34 * the ﬂ:&d?mu!lhe
haby A large c1
o A at the 19~ of the ve Inwr the

cervical nerve (fig 8) Tent aould od
hmgllx(cxtmdulmzu:‘ of m
to bocome continuous r "

lion of
fkies rosembtag

Y
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374 ANTHONY A. PLAngoN

rect cap post
ma) ot min

[

XONALD W SAUTER AND GERALD R, HERRDN

Flg. 3 A composits drawing of croes sections of tha spinal eord of 28 mm homen embrys
(no. 67) at the lovel of the first cervical perves. A typicsl outsr darsal oot ganglion ju present o

both cldes. Stides 29-84, Bodlan method. X 20,

shaped mass (fig. 4) These and other
data sre smmutzed In the tabls tn

cervical Mature ganglion
lhm‘lnqg?medthsmmlmiéq
the sctes:

aof C1 In three cases the accessory gan

glia of the XIth cranial nerve fused wi

the ganglia of the first cervical merve.

mmuma:mﬂﬂcmao{ﬂl%

dorsal root ganglion of

ar & to fain the fibers of spina
of the accessory perve. In 16 case

5

B
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§
]
g
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articular surface bad none. The uppermost
cells {n the zone of proliferation tn the
gpiphysg:]fplam contained deady outlined

others did not stain at all.

Electron microscopy
Articular cartilage  In both ages of ats,
the cells of the articular cartilags (fige. 7
and 8) were round ar alightly fiattened
with their longitudinal axes parallel to the
surface  Short projections extended from
the frregular surface of the cell Into the
matrix. Ergastoplasm

d of sianally dfiated cf.
parallel to the nuclear murface. Mitochon-
drda were small and pegrly round. Some
cells had small patches af pale homogene-
ous material comespanding to tha small
flecks of PAS-positive material seen in the
Yght microscope. Rare small lpdd vaou
dles were t. The Galgi apparatus

pals matrix,

the articular cartilage of the nfant (16
m) rats, however were larger and mare
“ommeon than in elther the articuler cartd

lage of the 40-gm rat» or in tracheal car-
tla

ifl Inthe

the

mare
tra substance often was
denss wi the ground sub-
stanes the packed

DOUGLAS B, ANDXRSON

;(:g?u;;afﬁeeptphyﬂ:uﬂhelnﬁmnu
Wdlwir.hln&baoummnauﬂbeopfph—
ym]mntuofoulﬂaﬂnnaf!.bcw-sm
rats, the cells vrere large and efther single
or amranged in isogemows couplets and
g:ﬁeh. There were two maln types of
in this zane. Glycogen almost filled
the cytoplasm of the commanar type of cell
(fig. 10) tn which it occupled a mare ar
less centra] zone abmost free of cytoplasmic
organelles other than Upld vacuoles. The
er and other or ey wrere
confined to a thin rim just beneath the

Y

in three-dimensdons was that of a cylin-

drodd.

In addition to the type of call Just de-
scribed, there were a few strikingly differ
ent cells (fgs. 11 and 12) These cells

Pale rones of
gen stood out often in close as
toctadan_with te dzed lipld vac-
uoles. These my wrers
with & cell of the y more

et. The

There

the articular cartila, &

of the epiphyseal cenl “dﬂ, ,";l,ﬂn.
and in this area the cells were



ULTRASTAUCTURE OF RAT CANTILACES

with
spiny processes (fig. 18) Thelr cytoplasm

was composed of closely ergusto-
represented elther }mu:!gnmy-
el to the long axis of the cell
(fig. 10) or less

by small round and
oval sacs (fig 20) Small distinctive vac
mnﬂydmxcemerm

{ts epiny rere &
ground sul varled fram

1 to an appar

ently empty space. It was the of

disruption.
In those ans which border on the

outer the Irmer rane vrere cells (ig.
14) cytoplasm vas made up almost
entirely of “glycogen which
there were round

terspersed in &
substance (8. 16)
These cdusters coalesced to form salidly cal-



ergsstoplagm.
istic vacuales Hke those seen in the zons of

Light microscopy The auricvler cartt
lage of the 15-gm rat was Dot yet fully de-
veloped. pol{;drnlcdh

shrinkage of the Hptd, Same had

vacuoles mdlu-fewzbeymemuﬂ;:.
The dm of cytoplasm around the lipd
droplet almost entirely of glyco-
gen int th denser amorphons
aggregates (fig 26) Recognirable cyto-
plasmic es were rare, The plape of
section frequen mmrcleus

though some cells had muoltple nuclel

netwrork of elastic Abers in the matdx. The
of the 40-gm rat was

strikingly different from that af the infant
rat. were Jarger and esch com-
tained e big central Uipld vacuois and abun
dant The cross width
to

cToscopic structure
ear of the Infant rat is evident In fgure 23
Two nudlel occastopally were present with-
in & stngle cell. The apparstus was
perinucesr and fonmed by stacks of flat
with i

small vegicles. The
taiped shart strands
mitochondria,

The {ntercellular matrix was scant and
contained only a few fine fibrdls. At this
tme the elastica consisted of Irregular
dumpsandﬁtrﬂndsofdml“hﬂmglm

gl fonal h cell

tened double b
ac}vahm also com-
ergastoplasm and

cartllages fineness of the fibrils and the
1 1 of the matrix 15 due to

b s

(fige. 23 and 24) No definitive ultrastruc
taral features were identified in clastica,
although there were occasional euggestions
of a longitsdinal fibrillar substructure of
periodic transverse banding

The most striking feature of chondro-
cytes in elastic cartilage of young 40-gm
rats (fg. 25) was lasge central lipid filied

sturity of the matrly Zelander

the dark matrix with broa
(Takuma 60 Godman and Perter 'B0)
Eave similaly poted that the fibrils {m-
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Lt

of pewly formed mucopolg‘l:-dnﬂdﬂm
which fibrils have not yet deposited,
corresponding to tha capsule in light mi-
croscopy which because of its strong meta
chromasia, 1s thought to consist mainly af
chondroltin sulphate (Ham, '81) The in-
hich these rims were ob-
sened in both the tracheal and artcular

sugpest that to $ome extent at
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least artifact may play & rale in producing
pty-looking

ese em) rhms.
contain & network of
elastica in the matrix between the cells.

precipitation place. The cal
area is well ted from the
matrix in a remarkably even line
(fiz. 15) and Talmna (60) has demon-
strated & dense calcified

a border
and uncalcified matrix that Is present even
sections. A

after decalcification of dense
amarphous substance is also t within
the mineral clusters (fig 16) as has been
seen in decaldfied sections ( Takuma, 60)
and considered to ta the doud
around early erystals { Rablmson
and Cameron ('57)  The process of calcifi

in clusters and bear no a ton-
ship to collagen fAbefls ( and Cam
eran, "56) whereas in bone arc
laid down in g definite p to the
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tow her for an edd 1 ::.rbehomund
copulation, tme of
Fetuses were by hysterectomy

mantpale
bined with harmane specificity should at
mors 1

tract the of

MATERIALS AND METHODS
It was destralde to include tn this study
melanirat

on

ing cages amply provided with
Both

OBSERVATIONS
Prior to parturition (16 ) 1t is im-
posyible to detect grossly the O;’ftﬂ;

in sitn. In the newbomn, however
costovertebral

der a udng i
cident Lght, the argans appear as tioy
glist, croular glabrous spols.
Whh practice it is posdble to a
mmdsﬂnwnummxxr;:?g
oping argans from fetuses as young as
days. 4 n fetuses younger

With expertence it is possibla to detect
3 .-demmamenmeug:;

all
ducted under virual tospection. Breeding
were placed In an empty cage since
eed tended

and to distract them
If copuladon fefled to take place within 13

s wothing n the prospective glanddom-
ing region to distingulsh ft from develop-
ing skin elsewhere.
Ten day embryos

Betrreen the ninth and teath days of
gestation the g M of
constituting the ephdermal componer
the forming flank ergans thickem Prof
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sively to stmple cuboidal epithelfum over
lﬂuglbeddcmdﬂﬂﬁdmmcbﬁein
which nan-celtular fibrous material not

437

( 6) is ecaxly recognizable histolog
[ﬁymw in fact, than during several
subsequent days. The reason for this is

The epldermal component has Increased
in thickness by ebont 33% through its
thicker central reglon. Th:.grl]cpl-
derrds at 12 days has a defintte
cuboidal basal layer and usuelly one layer
aco cells the

and can be located mi pically withogt
difficalty This is made possible for the
mbst part, by 2 progressive, saucerdike

Thirtesn day embryos
Although when studled in detall it is
obvious that the 13 day fetal funk organ
bas undergone consderable

growth and

differentistion, 1t ix ectmally not as deady

d g skin s it was

& dry exrller. This is due, not to & lesser
t
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liquid yet not hot encugh to the
serum This requirement was met by com
bining small amounts of agar and serum
mixtures at 41 C drawing the medium
ogical pipette and dis-

charging it into the culture flasks,
Specimens for histological and histo-
chemical study were harvested at regular
intervals after explantation. These wrere

attachment to the charloallantoic disc
the endodermal! surface and the under
lying wesenchyme nre evaginated to form
permanent ridges, or folds that are often

usually fixed in cold R
study of glycogen, mucoprotelns apd
mucopolysaccharides by the perfodic acid
Schiff (PAS) reactlon empl g diastase
controls.  Acld mucopalysa des were
identifed by steining with alctan blue
{Steedman ‘50 Spicer '60) Other speci
mens were fixed for histological study in
cald buffered asmium tetroxdde &t pH 7 4—
77 for embedding in plastics fn Serras
fiuld Allens B-15 or 10% neutral for
malin. For histochemical localizaton of
enzymes the material was frozen and
sections were cut at 10 n in a cryostat. The
enrymic reactions employed included the
Gomorl metalsalt procedure for alkaline
acld and adenosine triphosphatase activ-
ity the nitro-blue tetrazollum method
(Nachlas et al "58) for succinic dehy
drogenase and the alpha naphthyl acetate
— dlazo blue B reaction for ‘non-cpec.tﬁc

Between the thirteenth day of gestatlon
and term (day 23) the visceral endoderm
uondergoes successive changes in the ap-
pearance and content of its cytoplasm. A
phase of lipid storage between days 10 and
15 is succeeded by a period of glycogen
storage from days 15 to 21 From 13 days

to term, of complex polysaccha
rde (other glycogen) are present in
the aplcal cytopl H ph i

in thelr number occurs around day 18.
The activitles of certain hydrolytic en
rymes (alkaline phosphataxe  esterase
ATPase) are low on dsy 13 become ele-
vated pear days 17-10 and thereafter

aved transport
near term (Brambell 57) This increased

esterases These h

were applied in the manrer descrdbed in
previous papers (Pad 2 and Herman,
55 Padykula '58) s were studied

in preparations steined with Sudan black
B before and after acetone extraction as
well as in sections examined under polar

activity may be partially consequent to
the 8fty fold increase 1n weight of the vis-
ceral yolk sac between day 13 and term.

11 Morphology of the organ caltarey
When plzced In culture the visceral yolk
sac continges to develop along the geperd

ized light. For electron

mens were embedded in E d, lines followed in o Both villous and
stained with lead using Karnovskys (61) poo villous s of the membrabe d¢
Method A and examined In RCA micro- velop equally well In the former for

scopes models EMU-3E and F
QBSERVATIONS

1 Morphology of the visceral
yolk sac in vivo

The visceral yolk sac (fig 1) is a highly
hrane comsist

example mitotic activity (fg 2) 13 dis-
tributed differentially betneen epsthellum
and mesenchyme much as in 1iro since
the folds hesghten and the membrane re-
talna (ts normal histological appearance
(fgs 3 5) Fragments explanted on days

13 and 15 generally presene good mor
for two weeks or some four days

vascular mem ing of extra
embryonic endoderm and mesoderm The d “term (day 23) ﬂwlre:la{ltr the
doderm s a simple col ithel ratio of hy to cpa ::‘:;
creases pradually the fold shorten

composed entirely of absorptive cells that
line the yolk sac cavity The mesoderm
comprises the mesenchyme surrounding
and forming the vitelline vessels, the sero-

the epithelium becomes low A few frax
mrents remaln alfve after 33 dave t D
or twice the normal period of gestation
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overgrowth mesenchyme Starage of glycogen. Explants made on
&‘éﬁl:a’:‘:‘m :ulnnubyfrmn wurviving  days 12-13 begln to -wretilliycom ner

much day 15 mummwiwm:gmm
f the W]

Mu&mmndelt 13days of © membrans d:yl-im

gmnllwmpaeduf cohmmnar cells @ peak at days 16-19 and Ly

having & central nucleus with & cytoplasm fore hirth (Padykuls and Richardson, ‘63)

phtiia. po in vitro (figs. 6-9) but giycogen

cytoplasm is faintly occurs

b:ad‘d‘?uphﬂ s ction. It is nmnolmm; sccumulates maore y tn vivo

by « conspituous border The The peak s reached between days 20-25
dod tntain this (fig. 8); the decline sets In

er  their are pushed nndmewhmmw
downward (figx 16 25) and the mitro- uﬂrudyvmda'rwq
mm ‘ m)d and 23) depos glngmm Tm(dmcglln
in shape (figs. 26-28
Although the apcal border reachos its  (figs. 10 20) All postnatal” memhranes,
t i vivo between days regardless of their time of explantation,

beight within a dsy the explants distribution observed iz vivo
continoe to survive for several mare. Storage of Hpids The ds present
Patches of nratified squamaus aoccur 1n the visceral yolk ssc st tation are
infrequently in the epithellrm of spec!  largely infram acetone-soluble drop-
mens maintatned “term  (fig. 17)  lets which stain with Sudan dyes exhibit
$tI alder cultures contain occasional Maltese cross aealotropy (Lison '60) are
multinucleats cells. strrmgly fluovescent, and give a positive
The of the mesodermal cells teat for slockd and
;u:heax}mrul:f.ecmdnued Padykula, '81) Invlwthmllpldlram
y sep bund rom
fine reticular 6-17 During cultivation in vitro the
bers and later by collagen (fig. 4) After ncrctlimfiemll}idllon 5 they
2 fortnight in vitro are present {n sizeable but varinble \]
tures. The base-  tities in the of 13- or
ment 18day explants untfl days 23-20 (figs
lwmm.mdwmm k.’id-nluﬂ‘!)amit_bendcdmwn
te on orl frregularity time the 1 droplets
of contour s fbrous texture, snd acido- become distributed L
areas the

stores In sd lets, tome of
tlycogen and in all its tissoes as does  anfsotroplc Hpid -ppur.{themmm
its counterpart {n wro, but principally in  of bealthy epltures ncuba
the epithellum. In :;dlﬂ:n, the visceral (fig 18) Y doring on
engages In phagoo
T o PEATCTS d Absorption of materials  The viscera)
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sal b h

Uquid yet not hot enough to it
serum. This

seralogical pipette, and dis-
charging it into the culture Aasks.
Specimens for histological and histo-
chemical study were harvested at regular
intervals efter explantation. These were
usually fixed In cold Rossmans fluld for
study of glycogen mucoproteins and
m yeaccharides by the perlodic acld-
(PAS) reaction employing dlsstase
controls.  Acid mucopolysaceharides vwere
Mdentified by staining with alcden hlue
(Steedman Spicer '60) Other
mens were fixed for histological ; in
cold buffered osmium tetroxide at pH 7 ¢—
77 for embedding in In Serras
fluld Allens B-15 or 10% neutral for
malin. For histochemical localization of
enzymey the materfal was frozen, and
sections were cut at 10 n in & cryostat. The
enzymic reactions empl included the
Gomart metal-salt ure for alkaline
acid and ademosine triphosphatase ectiv
Ity the nitro-hlue tel um
(Nachlas et a1 38) far succinic dehy-
drogenase snd the alpha naphthyl acetate
—diazo blue B reaction for nan c
euterases.  There histochemical techniques
,wcrclpplledlnllwm;n‘;hnfrdﬂcdbedm
lous {Pady! and Herman,
P?;‘ Pndymn'ﬁs) Lipids were studled
tn preparations stained with Sudan hlack
B before and after acetone extraction as
well as in examined under polar
ued light For electron microscopy spect
mens were embedded in Epan, sectioned
stained sith Jead using Kamnovskys ('B1)
Method A. and examined in RCA micro-
scopes models EMU 3E and F

OBSERVATIONS
I Morpkology of the visceral
yotk sac in vivo
The visceral yolk sac (fig 1) 1s a highly
sascular consisting extra-
embryonic endoderm and mesoderm. The
doderm 1s a simple col

composed entirely of nbsorgg:e ‘étuljlhl(

and the meso-
membrane

attachment to the chodoallantale disc,
the endodermal surface and the under
Iying are evaginated to form
permanent ridges urv’g.}l_d.l that are aften

Between the thirteenth day of gestation
and term (day 23) the visceral endoderm
wundergoes succesaive changes in the sp-
pearance and content of its cytoplasm. A
phase of Uptd storage between days 10 and
18 is succeeded by a perlod of glycogen
storage from days 16 to 21 From 13 daps

activity may be partially cansequent
theﬂﬁyfdgmmmwemmn{me\b
ceral yolk syc between day 13 and term
11 Morphology of the organ cultures
When placed I culture the visceral yolk
sac continues to develop along the genenal
lnes followed i vivo Both villous and
non-villous ans of the membrane d&-
velop cqu‘ﬁ):l?vcﬂ In thg fnm df:
prail? act
example otic actvity (fig )

tributed differentally
much as in rivo sinct

and mesenchynte

the folds heighten and the membrane T
talns its noymal histological appearce
(figs. 3 5) Fragments explanted on day?
13 and 15 generall

line the yolk sac cavity
comprises the mesenchyme surrounding
and forming the vitelline vessels the sero-

e remaim altee ateer 33 doys ¢ vlro
ments n e alter
or trice the normal period of pestatio?
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tissue,
in the view of Bogomolets (quoted in Nikd-
tin, '81) In other organs marphol

i
HE

4
-

lnm;!ﬁ:euuldpmpuﬂmlynlttrthn
barrder b dod cireu!

fetal blood (Wislock and Padykula, '53)
wizeable of extra

characteristics g and Flscher "29;
Sarokin, 81) Metazoan cells in tHasue cul
ture, where unorganized growth i favored
have d Tuted the 1 H
ity of thetr lineage (Carrel, 12 Ebeling,
o] where

I
2f

than 15% in contrast to decrements of
40-00% in total organ ormances
(Shock, '60) Aging, =




lnmmmmovncnlmxmmm&pm

gen cyde in organ culture indicates that
ﬁwmbumtnu:im{caﬂ determined

etutbadlﬂemndadmnm{mthel‘unc
E-cuul activities of this membrgne. The

sed b t At
the peak ge they also occur in the
nucleus (fig 25) These Jocalizations cain
cide with of

! of fetal tixsues an glycogen 2s

poten-
talftfes when transpianted to the mother s

omentim (Payne and Payne '61) These
yalk sac fragments, on days
14-15 and permitted to for 1-3

mucus-secreting epid
Payne end Payne ('81)
the yolk sac at this time

1al g into intestine.

p for developin,

Although thess studles should be sirength-
ened by a systematic analysis of
changes in the yalk sac grafts provide
us with an interesting the dif
ferentlative potential of extraembry
onte endod ¢ ) 1 )

et e ooy oy, Lvemctos
oyed in our y &
yras observed celly

ard the culture medlum  The b"‘d"'ﬁ
brush m&mlﬂﬁlm’m Tt was
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to its
alteration of the culture me

argan cultures in other hiclogical studies.
In al h

Acyc?:i;f
storage and deple
tion by the cells occurs in vitro

Ehock, Calumbla Prese, New York,
24-01
Bourne, G. FL 1000 Ceneral arpects of

yhnm...:luut__uw f the rut
Corel Al 0% the perminent Iifv of tir
15 nu—md""""ﬂﬂn—- J Exp.
Cliffard,
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connoctire tissue has ' o

Is regularly present ta cultures matntatocd
several past ¢ occagionally it becones menifest somewhat
warticr et {Mlustratsd bev. Clower right) 1t
darkly on dsy 13, fx vitro eight

5 For tho mout morpbolegical preservation is cridemt after
or Pu't.‘wd cets connective timus i3 seen

on dsy 13 Iren
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25 Andtctmummhnlmmdodmﬂaﬂdmdxd‘nh #ro,
is crowned by  brush border of microvilll

bow nocley  He largs  oxkcles contuning  becrbed materist
(nhmkh)!hltdml?mkﬁ'rﬂtdmhxmnﬂ-ﬂnndnddmbm

are through
mhmup!:mht\bthmﬂdnwnmllndlb-mdqﬂlmk
ped {n Lipid ts foand
mlmedmpkhzypiuﬂybdwdnnndmuuumﬂhmnu
well in the noclews Glrco:m (unet) b coocentrated below the
nudtm(F)Th.tpilhrﬂll are lnked together by terounal
bars (tb) and small desmosom: mndz:mtml (arrows) along their
latera]l margme. Etpllnu'dmdly!l. 7.000 x



e
o)

T
TEs

o A

&

g

o ga ¥
A..?L

473






an the course of kidney hypertrophy after
unflateral nephrectamy
METHOD
Livers were prepared by rinsing in tap

organ was in the chamber of a
‘Waring Blendor with enough 0 01 N hydro-
chloric acid to yleld a final concentration

per
tomﬂlmlntummmnthdr%;
ding on the size of the antmal

anfmals were

the mechanisms
:I:zﬂﬂmm-dedthﬂ
“Hntion and hormone

qu;ndryo!llqu:ldundfurtbchomogaﬂn
tion was lust under the dexired final vol
ume after b was !
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and quite simiflar to those described In the
lterature by Donsldson (24) and Freuden-
berger and Hashimoto ('37)
Total mnuclear count

(2) Kidrey The growth curves in anl-
mals of both sertes sthowed a rather sharp
plateau in the mid-portion of the active
growth In Series A, this plateau ex
tended from body weight 60 gm to body

Jodnay Weight vs Body Weight
Fomais Rats —3erirs A

I

:

Yaight of One Kdney (mgl

1200
K ;
g 4 >
”o—
x
X
-]
;aoo—
: s
% s o do o w0

Body Wepht [pm)
Flgure 4

Kidriay (my}
§

Weight of One
{
H
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Widrury Weight va Body Welght
ke Rah — eries B
00—
1
o
H
;»
L T st
(]
U odo o o o 1o o
Body Weigi {gm)
Fgure 8
Lirsr Weight vs Body Weight
00— Female Rota— Serles B
-E;BD—
f.co—
2
iao—
3
20—
Yoy Cpgemy
Vb & o o oo tho
Body Welht (gra)
Flgore 9
—s- Liver Welght va Body Weight
Slale Pty Secier B
00—

Liver Weight{gm)
s

F¢6f

b $lds o sho sk sho
Budy walght G}
Flgure 10

weight 140 gm for nmales (fig. 11) and

from weight 70 gm to body welght
far f es (Hg 12) In Beries B the
platesn from wreight 80 gm

dgnifi-
cance
(b) Liver Females of both Serles

whereas males of Series A showed 2
curve which did not include e platean (fig
18) This yas the only qualitative growth

Tota! Hecwar Count of
Kidney vs Body Wesght

heie Mk — Bories A

Tontes Baacand

L

b s ot Ho
Bedy Wenpht (gm}
Figure 11
Tokal Nucisor Coont of Kidney v Bady Yeight
Fomely Potr— Surws A
SO0~
gm—
ina)—
k]
£ 1o
s
woo-
i =3
I S S "
Doty Bripht bym?
P 12
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P

Toto Compof PART Il — EXPERDENTAL MODIFL
Hocleor MM’“"""‘:“’W CATIONS OF GROWTH
Sark Al the studies in this partion of the work
2% mg:-ledanpz:uﬁmmdsmﬂ
Sloee the gromth plateaz began at
éwo» it was suspected that the sex i
e e il
£Tmore, at the end
'ﬁ ufthe]inuuhadmobm;F
200~ significance 1t was postulated that o de-
k]
§m_ — Totol Meciear Count of Liwe vs Body Weigt
ronind Fovetlt Rat=Sores &
b o o o b sk
Wody Woight (g}
Ngors 13 3“‘”’
Tod Nuckear Count of Kdney v Body Weight gm
Famele Mefs—Serws 1000 2
:W gloo- y
iaoo— ém— -
[ 3. 00
f o o-
3 NN
gmo— v G % b oso wd we o o
3 = ‘ : . Bedy Waight (gm)
Q éo W Bo 200 t;o 300 Figurs 158
Sagy Weight fy)
TANLE 1
Figure 14 Compurisen of the tola! mucirar counts t e
of wormal wale rats of sevics &
and serics B at variexs eper

difference chserved between the Serfes A
and Series B rats Tahle 1 which smmar
tres the total nuclear counts of livers for

nuclenr counts of the livers of Serles A rats ”t;’o
of all body wefghts from 40 to 160 g wero o3 A
significantly lower than those of Sedes B 25 ,‘E
raty the difference decreasing as the aod- 1070 1
mals got larger The possible bearing of iRk
these differences in total nuclesr count on {.’,;3 345'

1873 1333
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Tokad Fuckear Count of Liver vs Body ‘Weight

Fosele Rty Series 8
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crease of honmone secretion might be oc
curring at this time or pethaps a decrease
of argan susceptiblity to the hormones
effects. These postulates were tested as
foliows: a large mumber of male and fo-
male rats were at about

females recetved ce-
ment of 0 02 ug of estradiol daily
as described by Scholz and

(Gr:;pl)lho‘:vcd‘pg:thcmmwbich
DO Jonger tesu ph
mnnob:rvadhnmnl.fi:ntm:rfi;

mane-treated castrates (Group 1) showed
began at the

to terminate at the expected
the entire Hle-
studies, Le. up to
240;mbodywz;ht_ Figure 19 depicts a2
nudesr counts



486
and hormone-treated castrates  Figure 20
data for femal

)

depicts P &
The differences between normals and un

treated castrates were statistically indistin-
guishahle from normals in the body weight
range 80-200 gm In 220 gm and 240 gm
animals the treated castrates had signifi-
cantly lower nuclear counts than the nor
mals (P < 005)

Figure 21 depicts a comparison of the
liver nuclear counts for males normal

Effect of Castraion end Hormone-Treatnesd
o4 Totsl Nucleor Coart of Kidney
bnin Moty —Sortas B

"0~

TOO-
i~

Figure 19
Eftect of Castretion and Hormone Trectewnt
on Tokal Nuckear Cound of Kidney
TOO~  Femsle Aats— Sorws B
¥
2 00—
inoo—
I
> ey
Covota, tsoret
fad Coprns rermar
pre
00~

Doty Wright (gm)
Figure 20

uxnmzuuorrmuoamn_rwm—n

Effect of Covtration and Hormone Treatmest
on Total Muctear Count of Liver
2400~

Mele Rats Serles B

Flgure 31
untreated castrates and hormone-treated
The diffe b

por
mals and untreated castrates were statis-
teally sfgnificant in all animals between
120-280 gm body welght (P <001) The
300 gm enimals showed no dgnificant dif
ference between the two groups (Le. the
curves converged again in old rats) The
treated castrates were statistically indistin-
mhnﬂeﬁummmmmebodyﬁﬂ
rangs 60-220 In 240 gm 260 gm
QmDnmmehemwdmmmm
gnificantly lower nudear counts than the
normals (P <001) Castrated females of
[&

roups yer curves
which did not differ significandy from ane
another or from the curve of pormal fe-
males

opers other
ficed at body welght 140 gm and the
eight at body weight 160 gm. Eight fe
males were sacrificed body 3&‘“

A
1t
120 gm and the other cight at body weltht
ts and total mic
140 m. Organ welghts o oono of rex

counts were compared wi i
mal animals and with those of ted
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mimli recetving 1 b re- duced an restoratiom to pormal of
pacement therapy Etuulumnnn- ihewdg,’ht nuclear counts of castrated

xxized tn tahles 2 3 It wus found antmals. In the case of liver treatment of
12, for Kidney replacement therapy with female castrates with maln sor boame
ﬂh&ﬁmﬂwmwhm produced a growth curve like that of nor
TANLE 3
Compertson of the effects em Kidney growth of creesedkormons therapy sxd
fsosexnal hormone therapy
140 grem rats 180 grem rats
Welgk: Telght  Miliens
_— T, e ey
=y -y
Maler
Cantratus, 1o treatrment sy 780 0
Castzaten, b tawrrmane treatad g an o 318
Sucrtae troutad with  crosead hazmame® an 20 848 15
el e s m 4
_—
— 1%0 grara rats 140 grom rety
Females
Cantrxtan, 5o troa trmnt & 4 70 464
%m-.bohnrhm 1 320 g 38
fetrates trantnt Croweed-bormones™ 13 )
Barral fernsjy o HT 610 1)
Tow
TABLE 3

140 gram rata 180 gram raty
Mihens Wy
Te Mmooy mm
—_—_— bver et v
[l "~
Males
Cratrats males, o treatmant 8554 1508 o1 1763
.mm‘ﬂ.m
ith- Crosea eraaoa 71| 1468 187 19
Rormal femaley 103 1003 7483 1570
Cactrats ales, treatad
Wit feo-harmane ses3 1320 8808 138
Mormal wqlny 0830 1333 oam 119
—_—
—_— B0 prem rets 140 grem rats
Females
Castrats females, no treatment 6519 1 2% 1508
s lemaln, 5818 1199 Sexr 1300
Formal fpmaner 5907 1307 103 1503
i oo bermaants ¢1m 132 T r
a0 129 ey 13
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mal males gnd treatrent of male castrates
with femals sex harmone produced 2
groswth ciorve lke that of normal females

y identical to that of narmal
to begin with. It was evident that
treatment of castrates of either sex with

sex difference 1n Iiver growth & to
be related to the of in
the male and in the female rather

BARNETT ZUMOFF AND MORTON K, PACHTER

fan welghts and total nuclear counts were
deternined

ficed at body welght 120 and the re-
maining half at body weight 180 gm Or

&

doers of trosernal
130 gras entmsls 190 qram animals
Weight Milems Tkt M
wochel lone  uf
ot oo ': ad per
y =y
l'm m a1 o
Castrates, treated with intensire doses ot
Females
Normal £ e 08 ™ 3
20
with replacement &1 pr
c..m:md Y ©®7 T35 e
ambmale 18 vach erep.
[k Ta aach . 140 grams bedy welght and
2 eFikrmes detes 3 w 1 S g A ST
et s e L B L Terre of (e Chame 4
ecwora boy weight perted
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therapy was given. Al 160 gm body welght (Le. 70~75 days of
15 mm:dﬂccdnbodymcfm 2ge) The operations were perf( un-
conventianal

Tidzey and Itver
ooty were

with thoss

lilntmh

8) Nnd;nlﬂ.mntd.l!
ndlﬂmnkctmnizedmimall.

PAKT U KIDNEY AYPERTROPHY AFTER

der ether anexthesia using
wchn!quulndcurtumxryn precau-
tions. Faor technical reasons the left Kd-

the normal ney was removed In each case. A pretimt

revegled that there was no

NEFHRECTOMY twro kidneys (tahle 7) Following
Aﬂhmﬁummmdmm tomy the urfmals were mwm

amied out an anfmals of Seres B

i
fmber of antmals were subj d 10 nipalatian); Groups

Y at 1y II,m.ndIV Castrated at the same tiiae

TAMLE &
"""""fﬂwrmﬁhmb,c-.mm trewted with xormal replacement doses of
crmel kormons and cestrates treated whth txtrustve doses of taoectnal kormone
—_—
130 ram sxtmate 180 o axtraale
T T Soma
—_ perbrer By
) -
Mool maleg 8050 1295 8358 1318
la!-nm-.t.._tnmdwm:
u"ﬂ'ﬂ-mnda- a0 1319 se08 1328
CIetratn treatnd with
_IEhaive dones eas  1am [RT-N—T
"’"mm-m recp.
u.mmhﬂ‘y'ﬂ,‘h‘n‘wu
do-- (- thet n:-x:hn-f.-u-md
-m":",. e Tt Ty Tty SR
TARLE 6
Comperison tn wnd adrenalectomized rats
—_ of evpan growth tn normal
Maly rats (180 gm) Femaly rats (150 gm)
Watght MTHeme Telght
kel of wne
— ~
Kidney
Rorual antmgyy a a4 o1 i
Monelectantind antmals o s ™ s
Aale raty (180 gm) Fowialy rats (180 gm}
‘%‘g p el K/ )
- = Trer P e
- -~
Fecra}
0350 1219 7483 1
%m L 1201 75351 e

Enmugnaremant,
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nephrectomics were performed; Group I
was then maintained without hormane
therspy Group Il was given dafly replace-
ment doses sex horman

BARNETT ZUMOFF AND MORTON R. PACHTER

males was purely inhibtory During the
perdod of life when the was fully
receptive to hormonal bten of no-
clear multiplication namely the plarean

nepl
nuclear counts
were permiited to survive for 16 days snd
wrere then sacrficed. The remaining kid-
ney was welghed, and the

Finding

report
directly on the latter paint.
DISCUSSION

The data revealed a phenamenon which
had not been described The

(but not females) as expressed by nuclear

count in these counts, was aitended by a virtual cessation
satary vas due detely of cellular multiplication in the midpor
to true h In imtreated castrates tion af the active growth period, although

replacemen
Thus the effect of isosexual hormene on

began,
and resumed when it waned. The wanlog
might be due (0 ape or & combinaton o
several factors: an absolute decrease In the
amount of & harmone a relative

TABLE 7
Kidnry wedght M leas of pache] pex Kid sy
Antmal Lori @ _Kidney weieht MUltoms of pucte) pur Hid2y
- e Rl [ [T Lot
- - m
a1 13 “3 pr-] 200 o
F3 113 440 414 163 =0
n 108 as2 PN 0 o
n 12 490 490 20 s
a7 417 414 ns b2}
b~ 340 200
1 123 1 an
245 250
17 418 48
4 112 387 306 240 03
5 119 54 150 73 3
113 prH 49 200 29
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valwed for (be smclesr coumls of the
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Compematory kidney “hypertrophy”
soume

TAELX &

tn rets; compariton of the varions experimental
described in tes text

Waght a1 CHoma
of waatsl

cne
ﬂ‘lnry per Indoay
Y
At spetion (smilataral napbrectomy) 700 s
At smcrifcy
Cantrule 1343 21
Castratna, 1254 408
Comtratag doses of [sosarual harmanes 1435 an
Castratas troated with nteaxtve doses of Lsosexal harmanes 1186 209
“wuﬁn(nmhm-lmphxmy) [~ 315
At sacrifice
Contrals
1039 388
Caatrates, untrested 003 a1
Cantrases with repd ot 114 o
Catates traated with intantrn dowes of isosrmal barmones 019 203

Tack rewp semsteted of fecy of five exizaals

dcream 1 the amount of svaflable
ne a4y & regylt o

these posaiblities

of increased organ mass
Tespansiveness of the terget
H 10 hormonal sttmuall The present
a dafintte chatce be

491

har 'I‘hamxltlufthecl:‘:uﬂmmuinwh}ch
doses of hormone

;Idhdmyn nar to effect any of
hm,;fl""'“”"“"“ to  the magnitude of nuclear count that was
Tooe, by elther male or fernale sex normally observed during the tean

This pocdhility was eltminated by period. This suggested that the organ had

Semonstration that treatment of female o be receptive to ildtory
Qnltatey with duced a pla- it de of the lntter
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wbichwueumugawhmthepluau
was expected to begin, was the same ga the
ratlo in male rats of Series B at the tme
the plateau was expected to end This may
well explan the faflure of a plateau to ap-
Fmriumuufsmamlfnwa tu
z

;
;
i
5
£

the of an unduly high
cell ratio at the eritical age (Le. puberty)
could t the plateau
al These fndings had stiractive
1m; tions with to the problem
enisls; it had fre y been
lated that ca entalls &

cancerning the sex honmone effects durin
The data nhawcg

normal prowth.
that by suitable manfpulation of the es
mental conditions, compensatory ki

an tiare receptivity fn o reapects:
() It conld not be ueed earifer i
Iife than it was narmally scheduled to ap-

pear

I the ratio of Lver mass to livet
ceI(lb;umber was above a ceriain figure
(zot yet clearly defined) the normal phTy
fological doses of androgen would not
hibif nuckear multiplication (though Lreel
doses might have been capable of
m?: During the period of the animals Hfe

of
y a cessation
when there Was Do In the kidney comr

nuoclear
tory enal “hypertrophy_elt b

after unflateral
3.54 be m%; to result In & M&mér
b Kidney !

mlwthnmm:ehﬂ“""‘*" sexual
of the castrated animals with -
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young albino rat. Amer Jour Anat, 62: 63—

Tostrrhtr, H. W 1044 ufdmwwn
on Hver cytoplaxm. Nature, 154 207
Misscher K., A. Wettstain Techopp 1938

A E, exd H. J His 1047 Isolated
chromosomes. Jour. Gan. Physicl, 31 1
Narris, J J J Blancherd and Q. Fovolny 1542
Repeneration of rat Hver agee.
Arch. Path, 34; 208117
Pesres, ] and L W Cerard 1642 The respin-
ton of Neurones, Amar. Jour. Physol, 136






Hitochemical Studies on the Interstihal Gland

m the Rabbit Ovary

SARDUL 8. GURAYA ax» GILBERT 8. GREENWALD
Departmant of Obstetrics and Us of Kansas Medical
i Gywecology Usteersity

histochemical nature of the lipdds in the
interstitial gland. In the second group, the
ovaries were removed at different thmes (2
to 11 hours) after the intravenous admin-
istration of 100 L.u. human chorlento gona

curred eppraxdmately 10 to 11 hours after
the fnjection of H In the third group
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1 (clted In "B0) far coloring lipids
in general Nile blus sulate technique for
(after Caln, 47
48) Sudan I and IV method for neutral
fats afier Kay and Whttehead, 44 (clted
In Pearse) the gelating — Sudan II and
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Sudan IV method after Govan 44 (cited in

tral Mats acid haematein fol-
lowed by extraction control (after
Baker 46) for phospholjplds; Schultx
method (as described by Gamord, ‘53) for

EARDUL § GURAYA AND CILBERT §

GREYNWALD

and 10% new
tral formalin and colored tn Sudan black
B the {nterstitdal glandular tx loaded
with su lipid droplets of various
sires (fign. 1 2). The glandular tssue near
the tunlca is compara
ricker in such ets than the medollary

lipld droplets
stain blue-hlack with acld haematein (fg

o techniqoe after Hoteh-
m:dmmm)m-wdmm
4 on tes in the
material fred
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THL INTERSTITIAL GQLAND IN RABBIT OVARY
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498 SAHDUL 8 GUEAYA AND

3 Formation of interstitlal gland, The

differentiation of the Interstitial gland has
been studled in the ovarles treated with

! of follicles

depending on
stage of follicle development at the time of
luteinization. Both of atresia which
affect the small, um and large fal-
licles seem to occur at all stages of the
sexiral The interstittal gland origh
nates from atretic oogonla, granulosa
preantrum atretic folllcles and
interna and granulosa of stretic

T

GILAERT 8. GREXNWALD

mbcfarmedﬂmnthhlutdnmmnuhhz
granulosa cells of preatnm follicles. In
awretic Granflan fallides the thecs {nterna
slong with the outer cells of membrans
granulosa are transformed to {nterstitial
gland as evidenced by the o

ppearance of
e I Sr BT

DISCUSSION
Various histochemical technlques uped
in the present investgation demonstrate
the considerable ¢ and
matle changes In the interstitial gland of
the rabbit gvary

g

lipld droplets are sparse and
tively for phospholiplds and trigl
ﬁ A't a later mge'(ﬁg‘x‘ 57) w@

s. Cain (B0) has also stated thata
amount of tdgiycerides will cause phospho-
lipdds to ve completely in

phospbaliptds in acetone
t;hnt the amount of neutral

thelr amount i ably d
they also resct positively for cholesteral
and fts esters. After this tramsformation
mwwﬂdmwﬁaﬁﬁm cu,furmc?;-
licles,

p intbemﬂn:.ndT:L.mof
such follicles dlowly ppear
whereas the ronap ucidae persist far
a long ime Such pewly formed areas of
Interstitial gland, locsted near the tunica
tbugl contaln parstirely more
Upld dnzglgu, than the old ones lying
towards the pedullary region of the ovary
A major part of the Interstitial gland seems

its exters) varles in the
the interstitial gland  The
tons suggest that the nzl{niﬂ;ty

the tions
mnotrtll-lbkunlelllquf

i

et for

tli

T3




TOX INTIRSTITIAL GLAND IN RABRIT OVARY

The hpid droplets of the pressnt invest-
pﬁmnueldmﬂm]whhthe sterol gran-

identified In the rabbt ovary
Cherson and

of his previous in-

in the amount of phospholipi

blochemically by Claesson and h

orators s possibly due to the ajp

of more lipoproteins in the ovary .

glirmdlon:upic stimuolation. The mas
ccw

d these 1
not be d rated with the histoch
ical techniques employed. With the tech
niques

il
s
i
o
§
5
%
2

ployed in the nt paj 1t
bd]ﬂicult'.onywhnmietheli drop-
lets play during ovulation but it is slgnifi
cant that they diseppear from the inter
stitlal gland. Claesson and his co-workers
(references in Clsesson S34a) have re-
peatedly stated that sterol granules act as
Ermzrwn in the formation of estrogenic
ormones. However Claesson presents no
evidence for the formation of
hormones from the sterol granulae in
any of his papers.
B hemmical

y phy
Hilliard et al. ('83) have recently coo-
cluded that the interstitial tissve in the
preovulatory rabbit gvary is the
thesis The nse in the
progestin content of ovarian vein effloent
after coltus or injection of HCG has been
attributed to Increased synthesis rather
than the

From the present studies on the lipid
changes in the precvulatory as well as
postovulatory ovaries it appears that the
stared cholesterol and its enenl?l!g
droplets possibly are the precursor for
synthests of progesterone and 20 hydroxy

reparted by Hilllard et al.
In the current study the significance of
th of ch

hod

i and its esters
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o
rith other lipids such as phospholiptds and
trglycerides could not be determined
experiments of Hammond and
("25) demonstrated that pregnancy was
int rrupted In the rabbit after extrpation
af the corpora lutea This that
the Interstitial tissue by itseif is unable to
relense sufficient hormones to maintain
pregnancy At the present time no func
tlon can be assgned to the preovulatary
surge in telease of liplds from the inter
stitlal gland cells

During the present histochemical studies
on the rabbit ovaries two of atresta
1e degenerative atresia and (2) luteinired
atresia, ha e been identified. Knigre and
Leathemn ('58) using histochemical tech-



PLATE 1
IXFLAN TIOM O YIGORXS

Figures 1 and 2 are microphotographe from gel time sections of estrons
ovninﬂ.ndh!mldehydoﬂ!dm postchromed tn dichromatecal-

antrum folicdes (NPF) and some hoteintred (LO) forms
Darrow e gland (IC) In the
graph. On the deft alde of the thece  nd

h are
Fruiosa cells of  loseintrlng Grasfan folidde (LGF) 68
23 Higher power vew of the mirnatitla) gland x 278



FLATE 3

THE INTERSTIIIAL GLAND IN RABBIT OVARY
Surdad 6. Caraya and Culbert 8 Greenwald
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arrsmged in the form of lobules and fs well oryanised. Thbe
alboginea (TA) which cantains parmal oogmale (NO) namuln
antrum follicles (NPF) and some luteinized oogonia (LO) forme
narrow rone above the intersntal gland (IG) In the

sraph On the Jeft side of the are the thee  and
granulosa cells of & lutetniring follicke (LGF) Lol

2 Higher power view of the interstitial gland, x 275,






PLATE 7
XPLANATION OF FICUALS

Frgures 13 and ummu-mphoma-mhm
ovaries a3 fn figures 1 and 3. Ovanes werw removed ten hours






PLATLC 8

EXFLAMAYION OF FICUNES

Y ovarres

from
2. Ovalstion was induced after the dmin-
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observed the cells, and Tomes (1859
frst described the function of thi czu.z
that Kdlliker (1873) pamed and estab-
lished #3 tateoclasts. When Walf (1868
1884 1801 1892) and Meyer (1667)
poluted out the relatdon of the form of &
bane fo ity function {t becums clear that
these bane cells were the enginesrs of the
ly changing arch of bone.

Olljer (1868 1867 1889) and Mecewen
(31887 07 12a, "12b) began the “batile
Ef the “mafmmth and the less spectacular

s end

of bane
hand felt that ouly bune itself was capable
of producing more bone. Both

rapl

Much of the disagreement conceming
the citeogenetic p of pertostenmn
stenmmed from the fact that the perfosteum

dissected from the surface of the bone and
was defined In terms of its gross structure,
usually without attention to the micros-
copic detafts. It vas oot realized that in a
young animal what was Jifted off as perl
osltum was by DO means the same as
ivhat was Mfied from an edult bone
Manipulations of pieces of this varable
periosteal material onder different dreum-
stapces and in animals of different ages

af cell behavior and cell activity from such
data are of course umwarranted without
serlal microscople studies. Although mi-

croscopic slides were pre) they were
tn ed without the reallzation that a
cell not remain the same

t
its lfe cvdle Tbedqnlﬁtdk-iha;rd cells of
the fibrous layer pexiosteumn may
become the plump osteoblastic cells of the
inoer Layer as the bone grows in diameter
or is activated for repair of 3 fracture

LLOYD E. CHURCH AND LENT c. Joinso

by Johnson (1883) whife the cellular de
talle were

parable studles of the chick after hatchin
rere carrled outby\vdbachn;rd;;egmg
('B2) #s @ control for other wark. Recent

The first observations of the rat
Indbeidual prod e at which
osteoclasts destroy bone were made by
Sandlon (28) and Kirby-Smith (33)
who used rebbit ear chambers To fully
understend the cartilage cell phystalogy
that precedes endochondral bone forma
ton, ft is necessary to measure the gize of
the cell at each stage of its dvelopment
and to know how much matrix is axso-
clated with each cell at each stage The
fimt such studies relating individual cor
tllage cells to thewr mamx wers roported
Saaf (50) in studses of articular ear

Changes of the growth carulage are
duplicated by the arucular candage In
productng endochondrd boge of there §s
an epiphysds. Artcular cartilage abo con
trdbutes materdals 1o synovial Hud The
first to recognize this dual bebavior of
articular was Opston (1875-78
1878) who polnted out that articutar car
tilage grows continuouwsly gniog rse oo
mﬁnym&cewmwm although at
a much alower rate thap the quph)hc‘:\l

bt and that it proa
sheds tha surface layers inio solne
space lnmanyhmlbmﬂu!dwechxl.
2 sngle canilagioous end pece sorves 4

anticnfar cattlage and growth
e they can be disttngutahed by

their histologle Since it 15 casy &2
obtam a curately dated specimens ol e

stage of chick development. detaided st
se3 were undertaken of (.tl‘:rau.-l of grawib

of the humerus ard of

MATLRIALS ARD METHODS
The stud! \ras carrred out on 2 straln
of chicken yproduccd by crosstag al:\?'
jlampshire male with a Basred Jloc! ;
male  Thls srain has the :cfv:.nu:v“n
being easily saxed at hatching, dn:!ethc
males bave a nhite spoc o the fop




CROWTH OF LONG MONES IN THE CHICKEN

bead, while the females are completely
Bk,

Individual and serial measurements of
total weight and of length and diam-
o bones were made on 680

&

g

and the length of the calcified shaft could
be measured separately

Xrays of lve chicks were taken by
placing them In s spread-eagle posttion on
thetr backs and tylng them down to a plece
of wall board with thefr Itmbs t and
in comtact with the board. An 8 x 10"
Kodsk Blus Brand Medical film in # card-
board cassette was placed between the
chick and the wall board The chicks

welghed, and xrayed Long bones were
dissected, measured directly and x-rayed
measurements far the pest
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Flg 1 Growth of chicks by welght
Most long bopes of thess birds showed osdfication eenter at the end of
no y centers of ossificatl Ex- the was discernible s day or so
however were the proximal end dlﬂ'halchlﬂg.lndlhemhplludokd
of th the 1 and at 16 weeks.
dlistal ends of the tbia. In fgure 10 are The ratc at which each vidual
te adds to the length of tbe
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was 2 somewhat shorter heavler and It b gencrally bellev

more rapidly maring Mosd. Roth males  have no secondary centers
und females of this study averaged 500 gm bony epiphyit in any of
heasler than those of Latimer and they ditpite the faet that P
maatured with plateaning of the curves four  ported “a troe epiphy

10 Bve weels earller at 15 to 18 wieks.  of the tblotarsus

of growth In length of Jong bones during
1he Arst three weeks and attained & steady  of owification
constant fate between three and four of the lnuneras

weeks.
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Fig. § Growth of indtvidual booes from seria! x-ray

in ton may be a sngls Table 2, showing the
ode] the _rmmg@m f in the

model that d of bone
with a secandary center of thop in lixudcdfrmn!beﬂzmm.‘l’:'yoc[thtllm
rated from dlaphysis a Plate
an epl] 78w bone anlagen betvreen 5.5 and 8.5 days of

The serdal xrays of this ¢ study incubatiom. It took 2.0 to 5 5 days to com
clearly dzmomu-;ated o e in getz Bty o
xray tracing of fig. 10 ore

y i ter inthe cartilage models were complete

|

a cen sifh
upperendn.f,tbe metatarsal (tarsometa  the
and lower the mgﬂdzuumnmby’:;‘ndm
tla (thictarsal) banes and only these e third days
¢ Ha by fwo-hirds

row cavity
growth plate (histologically vexdfed) which 18 dars.
oﬂuy!haepdphy:sbe gtcmnglmhuhrge

£
g

3

IUbgqUCﬁdl cone
dme&x diaphysis between cartlage still Alled the metapbysis st each

end. The same soquence of events wis
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the present study so that the The behaviar of the
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with a long cone bl eto
untll the fifth day fallure of calctfication,
This persisted layed
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period when the
undisturbed by
weater (as in shippiog)

LLOYD E. CHURCH AND LENT ¢ JUHNSON

chicken wan relatively related to the end of yoik sac
lork of food and  and suggested release from yol
During thiy period  Furthermere s seen in fgores §
;rcmhmmwmvkmﬂlynnﬁmwhh
scant individoal vari

the
don. Furtbermare, of the banes
have been yeported  the
Romanoff and Ro- bonﬂ(ﬁz;

dovn began
for bones seen at five 1o individual feather ¥
fpure 4 also seemed 10 be variations became SFF

Hon.
by feathers

and weight
1 as might be
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Flg 8 Composite welght curve — first thres weeks.

TANLE 2
Histogenetis of loug boner
Rt - Eoahcrenie stage of bone formation
3 006-0.1 Axial peotifaraticn with foterrones.
58 00801 Condensation to skeletal snlage (kength = 3 X wiith)
Chondrification.
a7 01302 Gm:ﬂhmvhdm Perichandrien
1-3 02 025 Ostrald sheath calcifiey.
[y 03503 hn-m-dd-dumz{mdmmqnndc
Clfts appear fn interrones to becoms joint spach
910 o5 08 Cartilage erosiom beging fno midibafr.
12 ‘Boos cylindet extands to bulhous ends.
14 15
Cartilage evily become and
18 b erzentsed nts xones
20
2 Chick hatches.

Comotrmciod from pemmary o tia TATure prrseried b7 Remoned end Remscood
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g 10 Growth of Individusl bowes from seris! xeays.
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Fix. 11 Rats of growth of iadividual "Growth Plater

intermediate-sired mammals are shown in
table 4 From a direct inspection of the
curve it was clear that growth plates asso-
clated with a bony epiphysis grew both
faster and for a longer dme than those
withoat an epiphyais. This suggested that
an increased rate of growth leads to
changes in the center of this cartlage mass

thet engender the development of an

emﬂmﬂudaummemem""‘dm
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s

SUMMARY AND CONCLUSIONS

£
i
:
g
§
|
i

2.
days after hatching and then graduslly
receded between seven and 21 days.

chicks and their long bones were virtually
uniform; after this indtvidusl variations
appeared.

TARLE 3
Tucremental rate of growth of growth plates

Thame Turserscrats
F =5 T

) Hours
Prommal metstarsal [=3 [¥ 23 67
- 4 178 41
812 a 13 58
1214 25 28 67
Dastal metstarsal o8 15 48 ng
s-10 1 7 188
Prochmal and distal baonerws 03 4 173 42
35 25 za a7
3-10 a4 20 0
10-12 2 as M
Prommal tibis 0-1 3 23 8
12 < LTS «
3 4 173 34
14 4 23 a2

14-18 a 38 Y]

o-2 2

alea a3 4
Dustal 28 17 17 e
13 23 12 &

3-14 15 a0 ns

arareses 1 mom. -
Tdays plats duretion of plate In days (Le., ruraever rase)
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Morphological Changes Accompanying Fetal
Resorption m the Golden Hamster

3L & MILLAM STANLEY awn A. L. SODERVWALL
Niology Department Unimereity of Oregon

ol It may occur in
lving tasires as durfog the Joss of the tall
in the osing and

typical method of of dead but stfll

cammonly during the fist two-thirds of

gestation while pregnancies nearer term

are more often termiinated by abertion.
There are but fesr accounts of the fetal

snd maternal changes that
resarption.  Morphological changes En
been n

acterired by the dl ion of the . A (20 and 29) Corey
decidua, and fetus within the (33) has described
umlmubytbolbmm'pdmolm &nnur—cumrnfatu:kﬂhdbym
the wall. In  tion from the matemnal blood y
cases a poctian of Qur terest in this problem was adgl-
i through the cervix. Thus nally aroused by occurrence of
this imperceptibly with in senfls ham-
This wes discussed by Brambell sters in the local colony (Soderwall and
(48) who stated: Turbyflll, '57) It is hoped tha

pz-:-—umhmz.umt
maumaly, bot whereas abortion nlL
moner in

hbr&hbﬂm-fm.:n bor
ton {nvolees the brupt termivation of peeg
nancy wharess reabscrptien doss Dot, §t

vigor yr y behavier
Their age was not covidered directly
The females were bred between the
hours of 9 and 11 P31 Dafly weight rec-
ords were kept and n.mm.-d'lwerelelled
for estrus respense every night by placing
Lbﬂnﬂthlmakfurn(ewndxmlmm

-ho-l.ngeitm;rupomcorm

Fomr Blalagy Wstambnrier
C&wﬂ‘xuhg;uu;‘
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FETAL AXSORFTION IN THE GOLDEN HAMSTER

certain whether the better-pressrved em-
bryos succmmbed miore recently than the
mare resorbed ones, or if these cbeerva
tions result from differences in the rato
of resorption.

541
broken. The nuclel exhibited a moderate

degres of pycrosis the cytoplazm was
shrunken and increased
‘The amnionic was usually free from

the
Mvdd%g:mmmddcmﬂ?degm-
eration. characteristic convoluted out
line was lost and the component
tended to separate. Inﬂ‘:-efunb:rrumbed

)

the omp
mufce.nml.ningmdtbenuddufﬂc

P became py
and the cytoplasm increased in density
Gmdu;IZ‘tho-uuctmmreducﬂl(o
broken gments of degenerating endo-
derm with an occastonal bt of adhering
mmesodermal tssne. The exocoelomic cav
ity and the decidual cavity (vitelline

cavity) contained varying quantittes of a
i} ly b fluid

that vwas
:pPumdypred;dmwdnﬂ.mﬁmThh
d s . "

stmilar to that of hemoglokin. In a few
maternal erythrocytes were ob-

served. In sume of the more advanced re

mwiwmmbmuﬁdcﬂn*mnubm
within this e

Ax this process
panied by increasing pycoosls
clear material The nuclel of the cells of
the exterbor surfaces were often com-
etely disintegrated. Erosion of the em-
c form, If evident, was always
Limited to these external surfaces. Leuko-
cytic infiltration was also Limtted to the

parmal gestation a new uterine
cavity begins to extend on the ninth dry
from the interernbryonic spaces toward the
mid tmplantational areas. This resolts in

new uterine cavity In this stody all Hssme

pedphery

The amnton was d during the
inttal stage of the resorptive process al-
though it often appeared to hare been

7 g the Injtial stages of resorption
were animals sacrificed during the
ninth to eleventh dayx of gestation when

-



new terine Thess were mot ob-
served in the control tissuss Nesr the
:?tuwere the mew o
Irregular in shape,
extending as alitdike or groovelike
tations aheets of stromal
tssve. In these areas new vterdne glands
were In the em-

batdal to cal in

s NJLLAIXIT‘NI.ITANDA.LEDDEB.WALL

vast di toudty of
aliowed the labyrinth to s2g. It was eften
found displaced toward aue end of the
lmphmwunmshnwhﬂetbeunbryomd

durp-p‘:nod.lwumnnypueut Intact

sha] Yexry often that part of the lning
nppmd to the decidua capsulads was
atrople or missing. This probahly resulted
from necrotle changes in the decidua cap-

sularls proper
Degeuerative changes within the Ishy
rinth were distinct and showed a consist

erythrocytes were
found in the lumina of the decldual Wood
vessels  however

with fetal asts. The fetal syncy
thop was reduced to a coarse firm mem- The primary glant celis of the reticulum
detafl ‘nmnj i l]b!oodttﬂl:l:;
ules. was u y ob- demity L: matern
Hteraced sur 1 con- d tigid were abundant. The
erythrocytes, As resorption the was mal
pyeresis and the hematoxyltn affinity of Boadgﬁs)lnmcmunmun
the fetal blood cell nuclel became very Jyved be discerned md the
pr d. Flqure 3 p !hrfrrin }cukocnel;e:;rdenlnnpprmﬂngem)ﬂ
tiocashi normal emale cthellum wras readil
rt In Qe ! {ont gl e 1t hln:trunrd that this

The area of mox
d in the troph A caver
Iesion was found In the region nar

alty th glant
m ited e T

cdh(fm-tfﬂs Te-
lating to the normal hamster placenta see
Orsinl 54  Thiy
the decidua basalls and included most of
the tropt glum.  The few d
cells within the leston and these on the
periphery exhibited advanced degenerative
changes. A much smaller region of necro-
sis known as the juncdonal rone s nor
mﬂyp-relcmmthhmctoun!hermdt

to segTegd
into packets. Hemostderin
e e Tound outlining the cytoplasmic

extenmions.
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The decidua capsularts showed degener
:;echmgumnkndbynndmpymodx

a contidera

543

described was the usual one however
apparently due to uterine move-

ment, was often evident.

The decidua ca

5

was sometimes
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ciranuference of th

gE
£

i
3334¢
eii]
§§z
i
i1

]
§

i
i
g

|

were found to have infiltrated into abmost
all & tissues into areas of ex

posed musculards and 2lso into the newly
prolifersated straoma.
mhhyﬂ.nlt.hnandlllay_r‘mﬂneddhm

1 of
the endodermal layer of the pr ! vitel
l;{I-Mnc. The A xcmx.lnl: T
occarlonal Tissue dif

were '-Olrgcnnd
areas
tall hiad been ohliterated, o Cuar de-
C. Clot phase of resorption

In each case the clot was composed of
-centmlm:lwh!d-lmldenuﬁcd"zhz
old decidua basalis. Outllnes of vascul
and other histo structure
[n the least degenerato specimens

There
were no demonstrable crtological derall
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nndnonﬂinityfarbanamxylin.
ttouuummmﬂdeedmmecmmddmnd?tﬁ
\ 'prees toward the
h)ﬂui'nﬁhi:tdebﬁt.hhougbtmbutha
remaing embryonle and placental
Leukocytey
of the o

tssues Trere present at the
ot. 8
mpbﬂ:]’m. Figure 6 shows a

xmlwnmmmmx.mmw&u

w\_he;hnpac{t.be!umﬁ;:. The stroma
often approached 1 mm tn depth and was
~ differentiated into basal and compact re-

blood vetsels Fine vessels nﬁnﬂ n
the compact stroma, Stromal tha fn
tha nter- areas contalned in
vaginating cores of muscular tssue The
siroma supported luxuriant eolumnar epd
theltumy 1n which mitotle figures were
abundant. These mitotic figures were often
confimed to the luminal extreme of the
cells while (be interphase mueld were
ahways found tn the basal reglon  In one
instance vacudles were poted near the
fres edge of the cells

DRCUSSION
Fram this study It sras that et
evidence of the dssue af
by materne) producing
ined. Two strik

folding of
the abnormal

Lhon

Jact th 0

::‘.anru“"‘“‘mw"

vitality becatse ft reotaing quite
in ts sscular relations.

Henderson ("S#) moted that Al ;h:wh

the decidun wras the first Usue 10
eerosis it was the last to dislterrate



FITAL RESORPTION IN THE GOLDEN HAMSTER

Although there are probably many fac
s at work n fetal obser
ntins during this study suggest the
Importance of cytolysls and uterne can-

Henderson ('54) observed that during

tirm 12l

troded. This 1s of interest since
tids tirsue ts not g
g:ltnv.hilrpedm, Kerr ( 47) found that

ity Extravasated maternal blood engorges

the glant cell tissue.
A cavernous lextan replaces a mafor par
ton of the h glom and

tssues,

the 1 the vitelline (decidual)
cavity aend

the stod s contained
y No locus of autolysls !omm?:ndce coni
“"mnumymuydcm- withtn a layor of glant cell
Bt Are Ton e e e o 16 The clot phase Is typtied by
in cancen! € x
the digestive tract of well d humen lysed d
oTgariamy, tached a
Changes in musde tone after ovarl 1oose leyer of cellular detritus infiltrated by
¢ctomy in the rat have been discussed by The of the clot and the
Frazer ('55) Typt be observed the in the clot of bits of apparently
contraction of the transverse muscles and en sugyest that
the relexation of the } dinal s fons play a major rule In the dis-
Since the of p s usually tEj.r::ucenllam:-‘:tclcrnocmnlcr
marked by the expuldon of the uterine TApidly in species that the clot phase
contents some uterine contraction woald Moy be attained within 24 hours.
DOt be in the uterus of the
odphorect femnale. Although no at LITERATURE CITED

uterl,  hist, tion of  the
Ulerine d the ¢
e contents O s had been
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PLATE 1
XXTLANATION OF FICURLY

Pottion. mmn:thnu!lruuﬂntcmhromvdmth
umhd:yf;ltw:ﬁm-ﬁ‘w"”'m ,a“u:(m ot
ote the ahnormally comvutsd novl T

hanged.

wumion (B) s relatively does
C) sbow greater change thas heed
d&mﬂﬁm%jd"u%hwkrdym

of concep-



LT T AR -
N awﬂ.mﬁ%w.. A ém«..r
A R DT
TN

LR *3

FETAL RESORPTION I THE GOLDEN HAMSTER
M. £ Mulon Stanley osd A L. Ssdarwan



552

Axial tissue may be stained a medium

by ncreasing lmpregnation of sections be.
yond the optimum for eplthellal tssua
(Bg. 10) Numerous small deepl

branes are unstalned fn oll parts (fig. 1
Erythrocytes are unstained (ﬁ;q)L )

Form and distribution of glomerular
epithelial cells

Where epithelial cells are shown most ex
tensively as in tangential sections through
the periphery of jobules (fig. 3) the cell
body app sharply d d from
branching processes The nucleus Is oveld
and set ceptrally within o namrow cyto-
plasmic Investment but may appear eo
centrically placed in cell bodies which in-
clude portion of a process in the plape of
section (fig 10)

The inper surfaces of 1be cells conform

spplled (fig 5) the interface befng roost
vy demarcated In thin sections  When

thelial and endothehal cefls are i
cluded In a cross section of a copiliary the
eplithelial cell body frequently occurs on
the outer surface (considercd in relation
to the lobule embracivg the capillary) and
the endothelial cell nucleus on the oppo-
ate inner wall (fg. 6) This armsngement
ta reflected by the appearances of longth
tudinal sections of outer (fg 3) and inner
(fig 4) capiilary walls.

Except in the hasal regioms of the glom-
erull eptthelial cell bodfes are concen-
trated near ar upon the surfaces of lobules.
This it most clearly shown by thicker sec
dons owing to the inclusion of a relatively
larger number of cell bodles (figs 7-10)
but is somenmes by the irregu
larity of lobule surfaces and the occutrence
of cell bodies in minor crevices (fipy B
13) The superfidal distbutien of
thelial cell bodses belps to dellneate the
lobules and the anter lobular spaces (fig
7) formed at the fevel of the primary
branches of the afferent orteriale as well
as giving greater distinctaess o axlal ts-
sues (fgs 4 7 10) These reladonships

A.C-.WILL!SJDTANGZANDK.CAIW’DI

are braught out by sections of the lobule at
successlvely deeper levels, Sections through
the outer surfaces of the peripheral capll
2‘:!:; (g 8) tb:ﬁ;ep{ﬁheﬂ;\l cell bodies
e3e cuter w. and the most
ﬂchlofd?clrnmifﬂngprmm Dcr}::r
Zga}%n): wtlal': 2s to exclude axial tissue
[4 con an abundanee of cpathcliat
cell bodies and reveal the cmnp}?ﬂty of
thefr branching processes Sectlons through
the central reglon of the lobule (fig 10)
show @ concentratfon of axfal tissue em
phastzed by a peripheral arrangenwm of
capillaries and eplthelfal cell processes

Axtal tisske

Axial tissue is In general distributed to-
wards the central reglons of lobules (ten
with an apparent longitudinal orientation
(figs 2 42nd 7) at same poines it bord
the ca chamber eften through int r
lobular clefts (fig 12) “Moxt oflen jt )

in direct contact with one or more
adjacent caplllary lumerns (figy 2 10 and
13) or 1s scparated from those by m por
eplthellal cell processes  frequently both
conditions gccur in the same cToss-section
(fig 10) There is thus no simple relation
between the axial dssue and the capillaries
around 1t and jts central position does not
tmply that it forms & central cote or stalk
for all adjacent capillaries. Counterstuned
preparations show that ovesd nuclel are
mast numerous in anal regin (fier 2
5 B) some clearly belonming to endathelial
cell bodles  The ovtoplasm  { the avad
cells Is barely disung sshable {r m non

argentophff mereetiufar m  « Dwhich
continuou  with basement mem! ane of
outer capilary walls In k2 ampres
nated secnons a famndly st 1 ¢ e eranuday
matenal occurs asmmd  w b Wl Th
outbine of the cells detr 11 thr wav s
wregular with process e whne it

14 1o the

the intercellulsr substanc
lumnen of the adjacent capt e All ab
semations sugmest that e d tinctie fea
tures of axial regons accent t din thick
sectioms could be produe d 4 the Jocaliza
ton of endathelial ty ne upon the
surfaces of caplilany mall  Vartationy are
sunbutable to the effeet of soctton planes
convoluted refl wted and probably

branching capillaries



GLOMERULAR EPITIELIAL CELL$

Epithelial cell processes on outer and
axial capillary walls

All glomerular epithelal cells show free
extensions of the cell bodiss. These proc
esses are of varlable length and branch
profusely (figs 3 8) Many deeply stained
rods ar fillaments cut lengthorise or in cross
section have no visible connectlon with
cell bodies (fig. 6) Intermediate forms,
scrial sections and constant relatons to
capdllary walls and axial tissues indicate
that these are all fragments of eplthellal
cell processes. No capillary whether occur
Hing superficially or deeply In the lobules
b without accompanying epithelial cell
TTocesses

Processes of fine or medhurn caliber may
originate abrupdy from cell bodies and ex
tend over adjacent capillary walls mare or
less at right angles to the long axis of the

usually directed lengthwise along the outer
capillary walls thus contributing to the
penipheral delineation of the (figs
7 8) The dendrites may produce annular
branches jmmediately or after irregular
branching When annular branches which
surround o considerable portion of the
cupﬂ.hgewnll penetrate into the axial re-
ghons annular arrangement is lost.

Both dendntic and annuler branches of
the outer caplllary wall are closely applied
to the bascment membrans (fig. 5) The
annular branches are more or lets evenly
spaced and give a characteristic ladder
pattern (fige. 3 8 9) or if a caplllary is
cut lomptudinally parallel rows of proc
esves arc seen in cross section (fig 9)
Alternation of annular processes of differ
ent caliber may be scen following the inter
digitation of branches from the same or
adjacent epithellal cells. There is no over
lap of branches where the epithelial cells
are clustered the formaton of proceses
s restricted or apparently absent on adp
cent surfaces (8g. 13)

Epitbebal cell processes extend into
axial ons close to the clastered cells
(figs 2 4 6 13) Cmmctlbcot;\ltmﬂﬂﬂ
and epithellal cell processes s often appar
ent frhmvﬂy umpregnated sections.

573

The axia] epithelial cell processes orgl-
nate as extensions of annolar branches
(fig 2) ar may be formed directly from
cell bodies (fig. 13) They are often var-
cose (figs 11-13) in contrast to the smooth
annolar processes of the outer capfllary
wall. Instead of an annular arrangement
they farm a network (fig. 11) with meshes
of fairly uniform dimensions attnbutable
to the regular penetration of the
between the axial cells (figs. 4 6)

DISCUSSION

By this diver procedure the glomerular
epithelal cell is shown to be a branching
structure forming direct and ndirect an
nular branches which run parallel end
equidistant around the wall of the glo-
merular capillaries at right angles to their
long axes

The pedicels observed in electron mucros-
copy probably extend between the annular
branches The locallzation of epthelial
cell bodies indicates that lobulation is a

electron microscope studies of Farquhar
Wissig and Palade ('81)

Our staining methods are not adapted to
provide evidence for a third type of glom-
erular cell Consequently our observations
emphaxize the contribution of endothelal
cells or cells rasembling therm to axial
tasue. Collagen and reticulin are absent
from the region  Axia! intercellular sub-
stance Is not disingu hed by these sil er
techniques from b isement membrane ma-
terlal and 15 probabl identical with 1t
If this were so lhzﬁndmgthx(r!ﬁ.hdh.l
cell processes penetrate deep into axial
regron f4 fi v duee for the endo-
thelial nature of the cell 1n this regdon and
1 tobe expected in 1en  { electron micro-
s« pic obwrn uon of the development of
th human gl mcrulu Kurtz, '88) which
demonst  ed close relation between endo-
th Hal cell

and epithellal eell processes.
Basement m mbrane was first {formed in



PLATE 1
EXPLANATION GF FIGUE

All figures are from @l er preparstioas; figures 2, 8 1
counterstamed with Enrixch s her toxyiin anet poorie scia ™ 18 13 o

1 A glomeru]  with tubakes ol

gtb-.h‘lcrn:‘-'-z)m u.lnbbc.hthd.rnnddmnnulned
cells convoluted (nbules contain argentophul mikc

granules. 15 2 x 300 eriopla

2 Cmmmdan:olu:l.-]:hlmmdmcdbyduﬂmd barply tained
noclel) branches of annular eptbelial processes (arrom ) pencrrate
betwreen axal cedh. 7 a X 800

3 The outer surfaces of peripberal ary loops. A central glomerular
et thehal cell shows an ovold s, direct  nnulsr procemses d
dendrites a ladder pattern fy formed by indieect annular procteses
artting from dendntes. 15 & x 600

4 The tnper surfaces of ¢ segrments. Axlal thaoe (arrow ) b

m the capillary lomen. 15 a. X 600.

5 Al:tpﬂ]lry in crossecctian, is partly surrounded by the direct
snnalar proceuses of a cell body ( rrow) in the pline of section
oppaute the cell body  noclea (pmuml.blyolmrndmbdl‘]tfﬂ)
appeary very ciose to the lumen  Other
Ppear collectively t dlnlnﬂm.hl.nwl]rrdvnnllhlnl.hebbuk
20 oco.

8 Portum of lobule bowing the pemetraton of eoithelal cel] processes
betneen ok of the axial twese cut in trams erse cec jom and

wrroanded by capillary lamens. 7 4 > 600
7 A interlobular pace (arrow) ; dellneated by epithebal cell bousry
and their processey  Branches of the procwsess pepetrat d s o»

uste the axial thaue 13 5 600,
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