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PREFACE

Thisbook has been deve\oped from OUT previous prochure entitled “The
Microscopic ond Chermcal Diognoss of Tropical Diseases” pub\'\shed
more than & decade 68° nthus present edition the emphosts 1® aud o0
mIroscop’ gven nthe previous ediion it W8S anly poss\b\e 1o mdiude
the simplest chemcot diagnostic methods: and swee then chemical 60

serotogiect Jugnostic techmaues hove deve\oped Y tremendous\y that
s \mpossihle 10 gt them 1t0 ths new editien We have, therefore, 1N
thus edition concenrrcned on that aspedt of \aboratory diagnosis whi

proVed, n the old edition 1o be of spe:lu\ interest 10 the physmcn n
the tropics: namely: m\:mscop\cc\ diagnosts everal VITUS diseases:
whose causatve organmsms may be seen under the MICroscore: and
which are of speciat interest 10 the ropreat pruc’nhoner, are also dealt

with
Thus present pook, them: 1S \ntended 10 serve three purposes
1 Togivethe physicion @ short surveY of icroscoPie technique irmpor

2 To omplily the “Hustrotions by indicabing the salient points whi
be seen under the microscope notwl\hs!undmg the fact that, 1o

generu\ pmdmoner,such me\hods of demonstruncn may be to0 c
plicated



The limited space availoble makes it necessary to restrict the amount of
technical information given on microscopical diagnosis end the de-
scription of the corresponding diseases. Notonly purelytropical diseases
are discussed here, however, but also some vbiquitous diseases which
are of increased importance in the tropics,

Wherever in this book suggestions are made regarding therapy, no
attempt is made to present an exhaustive summary. Those predudts are
only named when either they have been developed by us especially for
the treatment of protozoal and helminthic diseases, or when they
appeared to be particularly indicated.

It is our hope that this new edition will be appreciated as much as the
old, and not only appreciated by the many friends of that edition, but
also by new readers, thus gaining new friends for us and our endeavours
1n the field of medicine,

TROPICAL MEDICINE DEPARTMENT and INSTITUTE OF CHEMOTHERAPY

WUPPERTAL-ELBERFELD
of the

FARBENFABRIKEN BAYER
AKTIENGESELLSCHAFT

LEVERKUSEN
GERMANY



Generc! methods in ricroscopY

Blood fitms

The demons!ru\\on of the causative organisms of ircp\:u\ diseases 0
ploed can pe mode either 10 wet film of fixed and stained prepurahons.
for the examination of wet blood films by normat ©F dark field micros
Plood s sprecd out between the oicroscope shide
tes are only one \ayer thick.

ed, balt of the finge® or from the obtalr

sometimes used, but suffers from the
Jisadvantag® that 1t 1S difficult 10
gerihise

shoutdbe atlowedto dry nthec
waththe helpofe fon,ond then

Stotning rodk



Tration with methyl alcoho! (1—5 minutes) or with absolute ethyl alcohol
(15—20 nunutes) The film may be fixed on a staining rack, in a covered
Petri dish, or in  staining jor. The fixed film may be dried in the gir
after the alcohol has been poured off, or pressed dry between sheets
of filter paper.
rrelrs Field's stain 1s suitable for the staining of thin blood films for differential
valnirgmehod o nting, and gives, in the majority of cases, o beter result than ejther
Giemsa or Leishman since no deposit of stain occurs on the slide.
Although in expert hands Giemsa staining enables a finer definition of
structural details to be achieved, yet it is only very seldom thot this
amount of detail is required in practice. In the hands of the average
technician, Field's staining for routine use produces results superior to
those obtained with Giemsa stain
This staining method is suitable for either thick or thin films.

Solution A
Methylene blue 13g.
Disodium hydrogen phosphate anhyd. 50¢g
{or 126 g of cryst)

Dissolve above in 50 cc water, bring to boil and evaporate almost o
dryness on water-bath. Then add ium dikydrogen pheosph
anhydrous, 625 g {or 8 0g. of crystaliine solt). Add 500 cc. warm dustilled
water, stir and set aside for 24 hours Filter before use.

Solution B

Eosin 13 g
Disodium hydrogen phosphate onhyd. 50¢9.
Potassium dihydrogen phosphate anhyd. 625g.

500 ce.

Dishlled water
Dissolve phosphate i freshly boiled distilled water, then add eosin Set

aside for 24 hours, filter before use

The solution may be kept in staining jars on the bench, and the sume
solution used continuously for hyndreds of slides. In the tropics a fe'w
drops of chloroform will prevent mould growth oceurring. The eosin
solution should be renewed when it becomes greenish from the carry-

over of methylene bive.



Method of Staining

Thin films
Fix slide with a few drops of methyl alcohol,
30 seconds to 1 minute,
Wash off methyl alcohol.
Dip slide into Solution A for 1—5 seconds.
Rinse immediately by waving gently in water
Dip slide into Solution B for 1—2 seconds.
Rinse immediately by waving gently in water
Re-dip slide into Solution A for 1—2 seconds only
(This second dip is not always necessary.)
Rinse in water and blot dry
The relative times may require a shight adiustment depending upon the
degree of polychroming of the methylene blue

Thick films

1. Dehaemoglobinize in woter

2. Dipin A’ for 3 seconds

3 Rinse very gently for a tecond or two

4 Dipin'B' for 5 seconds

5. Rinse again very gently until stain ceases to flow away

6 Place verhicolly against a rack to dry.
A most important stain for use in the tropics is the Gremsa stain which Glema wataing
follows the principle of Romanowsky staining It1s speciclly sulable for it
the d of malario p , iry and
Giemsa stock solution, as it 1s bought, should be protected from hight
and kept tightly closed and stored in @ cool place, as otherwise it tends
to deposit. For staining, this stock solution should ke diluted, and it
should be diluted freshly every ime it is required. 1t is best to prepare
small quantities of the diluted stain when wanted For this purpose 1—2
drops of the Giemsa stock solution should be diluted with 1 cc. of water.
For larger quantities 35—10cc of stock solution (pipetted) should be
diluted with 100 cc of water, the quantity of stock stam varying ac-
cording to the type of staining to be done and the monufacturer of the
stain The stock solution should be pipetted into a large diometer mea-
suning eylinder (at least 3 cm, in diometer) and the necessary omount
of water then added Lorge quantities of ston should be gently stirred

Nonawn -
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with a pipette or with a glass rod. Vigorous shaking or swirling will
easily precipitote the dye-stuff. The diluted stain should be used im-
mediately,

The water used for diluting the stock stain should be neutral or weakly
atkaline. This often causes difficulfies in the tropics. It is preferable
before using tap, ramn or distilled weter to remave the carbon dioxide
by boiling for a short time, It is, howaver, even better 1o buffer the water
by adding 0.49 g. of primary potassium phosphate and 1,14 g of secon-
dary sodium phosphate to one litre of boiled dist. water.

The shides should be placed on the staining rack without touching one
another, and the staining sofution should then be poured on them. They
should be stained for 40—45 minutes. If, during this period, the staining
solution precipitates out, it must be replaced by new. After staining, the
shde should be washed in rapidly running water, or the stain may be
washed off by carefully pouring water from a beaker onto one corner
of the slide The slide should then be left upright to dry. For this purpose
a good slide-board may be made from a block of wood 40cm long,
51/3cm. broad and 2'/2em  high, the length of which contains paralle!
slots 1%/, cm. deep cut at an angle of 35°—45° separated by o distance
of 2', em Twelve fo 15 slides may be placed on end in these slots and
allowed ta dry in the air or with the help of an eledric fon.

For the demonstration of flagella and many delicate spirochaetes, it is
recommended to heat the stain 1n a beaker until it steams, This hot solu-
tion is then used to stain, left on for 15 minutes, and then replaced with
a second, hot, stain solution for another 30 minutes. It is aso possible —
as with ZN staining — fo heat the slide with the cold stain on it, provided
that the heating is gentle. With this hot staining, the flagella and spiro-
choetes stamn more intensely than with the cold method.

The dried slides should be ined direct under oil i ion, no cover
glass is necessary. [f it is desired to keep the preparation as a permanent
specimen, then it should be mounted in Coedox {neutral mounting

medium} after one has removed the immersion o1l with xylene, Smears

can be made of other body fluids, biopsy moterial, secrefions, etc., ond
treated in the same manner as blood films. Biopsy materiol can be

“smeared” on the shde and the expressed cells and tissue fluids treat-

ed as described above.




American pathologists use Wright's stain as a routine method Although weght s stain
the method 1s more rapid, the final staining is neither as intensive nor as
permanent os a Giemsa stained preparation The technique 15 as follows:

The undiluted stam 1s poured onto the slide and allowed to stain for

35 minutes The methyl alcohol contained in the preparation fixes the

film, Buffered distilled water is then poured onto the shide until the sur-

face of the liquid takes a metallic green tint. This is allowed to stain for

520 minutes, according to the material being examined, and then is

washed in running distilled water & is dried and then immediately
exomined, The optimal staining time for the various protozoa depends

upon the various batches of stain as well as the orgonism 1n question.

Enough of the undiluted stain should be vsed initially to avoid too great

a dilution when the distilled water 1s added Washing of the staned
specimen with dishlled water 1s important, to ensure that particles which

have deposited from the solution during the staining will be washed off

the shde, and clso to differentiate the cytoplasm of the cells and the
protozoal structures present

The thick-drop technique is @ method by which @ concentration of the method for
parasites 1s achieved It 1s of speaial value when parasites are few, and ik drop fim
often permits a postive diagnosis when an ordmary thin film gives

negahive results By means of the puncture needle, or by direct fransfer,

2-3 small drops of blood are placed on the slide and spread out in a

circle of 1~-1.5 cm, diameter. (It must be thin enough 1ust fo see the hands

of a wrist watch through). it 1s then allowed to dry thoroughly, his

usually requires 30 minutes to 2 hours depending on the temperature,

humidity and thickness of the preparahon. Thorough drying 1s very
necessary because the drop, not being fixed to the shide, iseasily washed

off during the subsequent staining Even if this should happen it is shll
frequently possible to examine the edge of the drop which generally

temains stuck. During the inhal drying, the drop should be protected

agoinst dust and insects {flies and ants) — a bell-jar or even Petn dish

cover is usually sutable,

When the thick drop is dry, 1t is stained without previous fixing. When f;?;\";-’nﬂ:'
stamed with diluted Giemso, the water used to dilute the stain will
outomatically dehaemoglobinize the erythrocytes, which do not then

take the stain, only the levcocytes ond parasites staining with this tech-

7



remsa ko
staliing method

Demonstration
o filarla In wet
preporationy

nique. With Wright's stain the thick drop must be dehaemoglobinized
with distilled water prior to staining.
After staining, the slide is carefully washed by passing gently to and
fro in a beaker of distilled water. This removes the stain and any depo-
stted partitles, Overstaining is corrected by placing in distilled water,
thrs then enables the porasites ta be clearly differentiated. In the thick
drop, the parasites are concentrated in a small space, but the staining
of the parasites is often not good enough to allow of a differential diag-
nesis, in maleria for ple. Should such a di is be required it is
necessary to prepare and stain o thin film. See also Field’s stain p, 4.
Giemsa staining by the long method js generally employed for the
staining of fissue sections in histology, and for the d ation of cer-
tain viruses in smears from argans, ete. The latter preparations should
be allowed fo dry, fixed by a brief immersion in methyl alcohol and
stoined as follows- place the sfide in the staining jar containing the dilut-
ed stoin (5 cc Giemso stock solution ~+ 100 cc. buffered water) for
16~24 hours at 20—22° C. Carefully pour off the sfain to avoid the
metallic skin depositing on the slide, and then wash in running water.
Differentiate by dipping in and out of 94% alcohol and then immedi-
ately follow with a brief rewashing The slide fs then placed for 2 minut-
es in a mordant of 1g orange G plus 5. fannin — 100 ce. distilled
water. (This mordant may be preserved by the oddition of one or two
cryttols of phenol; it may be used repeatedly). The slide, after the mor-
danting, should be washed and stood to dry.
The staining of paraffin sections by the long method is very tedious, and
the tropical physician is hardly Itkely to be able to carry it out. The
method is given here, however, since most of the virus preporations
given in the plates have been stained by this method.
Remove paraffin from section with xylene, and bring into buffer solution
through clcohol stages Then info Giemsa (25 cc. Giemsa stock — 100¢c.
buffered distilled water ot pH 68—7 0 + 05 cc. of a 1% acetic acid solution)
ond stain for the same time as above Wash several fimes in water, diffe-
rentate briefly in woter shghtly acidified with ecatic aad; wosh ogom in
distilled water. Differentiate in acetane until no further colour comes aut of
the preparakon. Then toke through acetone-xylene mixtures [3:), 2:2, ond
1:3) into pure xylene, and finolly embed in Coedax,
For the demonstration of microfilarice in the blood, a wet preparation




is svitable, A drop of fresh blood Is spread between o cover glass and
slide, and the microfilariae are easily detectable under low power by
means of their rapid . A species identifi of the miero-
filaria is, however, not possible by this method The following method
has been developed for this purpose and it is similar to the thick drop
technique used for the demonstration of blood protozoa.

On o clean, fat-free slide, 2—3 farge drops of bloed are spread out to
on areq of 2—3 sq. cm. The slide is dried os ropidly os possible 1t is
dehaemoglobimnized by placing the shde foce downwaords in o Petrs dish
containing distitied water. The shde should be placed so that one end s
reshing on one edge of the Pein dish. The dehaemoglotinized blood
drop is allowed to dry and is then fixed in absalute olcoho! for of teast
10 minutes The usval method of staming 1s that of Delafield described
on page 13 of this booklet. Also suitable 15 the followmng method of
Hansen. Far this the following staining solution 1s required

{v) 1g hoematoxylin s dissolved v 10cc of obsofute olechol
{b) 20 potossim alum 15 dissolved m 200 cc. of warm dishiled water and
filtered when cold,

{e} 1g patasswm permangaaate is dissolved n 16 cc drstiled woter

On the followmng doy {e) and (b) are mixed m o porcelain dish, shrred con-

tuousty, whilst exactly 3. . {pepatted) of the solution (<) are slowly run in

This mixture 15 then heated vnder conhnuous shrring unhit tt borls, 1t shovld

be allowed to boil for 30 seconds t0 1 munute {maxumum), copidly cooled and

then filtered The oddition of potassivm permdnganate converts by oxi-

dehon the haermatoxylin inte hoematin One grom of haemstoxylin requir-

es exactly D177 g. potassium permanganate.
With this stain the slde is stained for 10~60 mmutes 1t 15 then differen-
hoted 1n 0.2% HCI until the blood drop s only a pale colour {o few
seconds anly) It is then washed 1n distilled water, placed mn running
water until @ blue calour returns {atkalization), ond finally allowed
to dry The whole drap should be covered with immersion ol and
examined under low pawer for the microfiloria When a mrcrofilarta 1s
found under low power, the od irmmersion lens should be swung en, and
the porasite can thea be identified, In cases where the number of micro-
filariae in the peripheral blood is scanty, they may be concentrated
from the venous blood.
Toa quantity of venous blood ts added severat volumes of the following

9
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Stool examina-
hon for protozaa

We
sreparations

todine
preporations

solution: 5%formalin, 95 cc.; acetic acid, 5 ce.; concentrated alcoholie
gentian violet solution, 2 cc. The mixture is then centrifuged. The micro-
filarige, which are stained a blue violet, are found together with the
leucocytes in the sediment,

Microfilariae of Onchocerca may be seen in wet preparations of tissve
fluid n stained preparations as with the blood microfilaria,

Stool preparations

Not all the protozoa that are pathogenic fo man are capable of being
stained well enough with Giemsa for purposes of identification. This
applies especially to the majority of protozoa that inhabit the infestine,
as well os to helmmth ova and larvae.

+ Examination of these is, initially, best made in wet preparations. For this

purpose, a small portion of stool {or a mucous flake if they are presentin
the stool), is transferred to the shde with g wooden applicator or other
suttable burnable or heat-sterilizable object (platinum loops are gene:
rally unsatisfactory, not being rigid enough). The stool specimen is
mixed on the slide with a drop of normal saline or Ringer’s solution, u'nd
the mixture s then covered with cover glass. The initial examu’ncrho.n
should be made with the low-power lens, and suspicious objects investi-
gated further with the high power. Vegetative stages of protozoa ore
only seen in freshly passed warm stools. The addition of a 2% Wﬂf."Y
eosin solution enables the protozoa and cysts to be seen more easily;
they stand out as colourless bodies against a stained background. .
Positive staming — as opposed to the previously described 'negutfve

staining — may be achreved by the use of iodine; here the orgamsn?s
are stained against a colourless or pale background. A stronger Lugol's
solution than normal is advisable in order to produce a clear nuclef"
staining. A satisfactory composition is:~—add 4g. iodine to 6g. Kl in
100cc. distilled water. Craig and Faust prefer d'Antoni's jodine 0
Lugol’s, the former staining more rapidly and the soluhon being m\K:
more stable than Lugol's. D'Antoni's solution is: — 1.5 g. of pulve.ﬂ”.

iodine added to 100 cc. of 1% KI. Stand four days, filter. The solution is
now ready for use and should be stored in well stoppered boﬂle(! 30
prevent loss of iodine Well stoppered, it may be stored for long periods

10



withoy qlierahon of its characferishcs The solutiop May aisg pe Used fo
5

Preserye samples of stool senp by Post op otherwise 10 far WAy labe,.

olories £, this Purpose 4, faecql s e m e th, ‘ghly Mixed

With the icdines Jutic ¥ and the , ple refull, st

ifq werexommanon of stoo} 5 not possnb!e, orifg ®IManens Preparg. Petmap,,,
ton js "equired, the Preparation may be fixed Weton the shde o Cover Prepasatisn,
glass Gen, ity m iseff Ssesse. o ﬁxing Perties 1o

9lass (this ¢, e, 3100}, ine, tnal Contents, CUs, and blood and

'ssue flyjg, reve ent from 4, ide wh ® skl wep
peparahon s plae, d Xatve 1 his o5 doyp, ul, a egg

albumin inadivute °0d serum p, ? added stoof sho, Id b

Spread . Not oo thinly __ O asiide which has been prev:ously marked Preporunion of
with o dtamund, and thep Mmerseq whilst sy Moist in the fixative A P
srammg 197 15 mog Suitable for ths Process, and the 1ar con pe Used fop

il the furthe, stages of the Procegs Up to the Mounting 4, Canadq bal.

sam o Caedux. Prepurahons N cove, shps, generclly recommended

for Auig stools, an, expedr'enlly made 1 fours, e fixed by dropping

them, face OWn iy Petri dish o the fixatve The Cover-sine are

m) re thed ruqu
" Heidenhai Fix the slidag Sublhimafe __ eohol () pary 9% ethy] %79 ey
a

er u,
€ use, Ogain ¢ ﬂlfered. he staining Process jg g follows ’N':IV:,?‘;AHW!
Subhma of 20 Minvfey



raig and
Faust s stauning

Haematoxylin 1 hour,

Again rinse rapidly in water,

Differentiate in 2% ron alum
(1 part of 4% iron alum mordant plus T part distilled water).

Using four stides differentiote them for 1,2,3 and 4 minutes each and then
thoroughly wash i running water,

Carry over to 70%, 969, and then absolute alcohol {1 minute each) mto
xylene,

Mount in Caedax or Canoda balsem under a cover ship.

Génnert and Westphal have published a simpler procedure by means
of which only one preparation is necessary for every stool. By means
of a cover glass o long smear is made on a slide (this smear should net
contain uneven masses, otherwise the cover glass will not lay properly,
thus making otl immersion ination difficult). | diately cfter the
smear, the preparation is fixed in a staining jar in which many slides
may be treated simultaneously. Over-fixing does not affect the staining
The procedure commences as that given above far Heidenhain’s method
but diverges in the differentiation stage. Following the rinsing cfter
haematoxyhin staining, 30 cc. of 2% iron alum is poured into the staining
jar and this is followed at one minute intervals by 20cc., 20¢e.,and finally
30 cc, of the iron alum. After a total of four minutes, all the solution is
poused away and the slide is washed thoroughly with running water.
The process ts then continued as for the original Heidenhain's stain,
i e, through alcohals, ete. In this manner one shde contams a prepora-
tion which has been differentiated for four different periods of time, the
different portions of the shde lying in paralle! strips. Microscopic exa-
mination permits the most satisfactorily stained portion to be chosen
With Herdenhain's stain, counter-staining is occasionally desired, ond
for this eosin, acid-fuchsin, or hight green {in a 1% or weaker aqueous
solution) are sahisfactory. By this method the protoplasm is stained @
different colour from the nucleus. The shide should only be dipped for
o short ime n @ counter-stain before it is taken through aleohols inte
xylene, and embedded.

Craig and Faust recommend m place of Herdenhain's stoin, rapid
staining with ron haemetoxylin: —

Fix in sublimate olcohol at 60° C. for two minutes.
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Stool exami-
nation for
helminths

Macroscopic
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Concentrotion
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Sedimentation

Centnfugation
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Miracidia

hatching est

Provoked stools are more productive of positive results than are normal
stools. Complete adult helminths, tapeworm segments, larvae ond ova
of intestinal worms, flukes and the various schistosomes, as well os the
intestinal protozoa can be found by this method. For the detection of
adult worms or their larvae, the stool is emulsified with water and strain-
ed through wire gauze or a hair sieve with the help of a jet of water.
It may also be strained through two sieves, one on top of the other, the
underneath sieve having a much finer mesh in order to hold back the
finer particles. Further examination is best made by transferring the
parasites into physiological saline, because any lengthy stay in water
tends to damage them. The microscopical demonstration of helminth
ova and larvae in wet preparations is carried out according to the
technique for intestinal protozoa given on page 10. Hookworm larvae
are conspicuous by therr motility.
When direct examination of stool gives negative results the concen-
tration method should be tried, for this is often pasitive when a diredt
smear ts negative,
After allowing the stool to sediment, it is rubbed up with water ond
allowed to sediment agam for 15—30 minutes. This should be done
several hmes, The helminth ova and larvae sink fo the bottom and the
fine parhicles of stool which remain in the suspension are poured or
siphoned off. This process may also be combined with the sieving
method given cbove,
The stool may also be centrifuged by carefully mixing one port of stool
with 10 parts of water, pouring through a gauze sieve into a cenlrifuge
tube and centrifuging ot moderate speed The supernatant is then pour-
ed off. Re-suspension and recentrifuging is carried out as given in the
zinc sulphate technique on page 14.

h ova may be d ated both in urine and stool sediments.
If these ova are found in the deposit, the miracidia hatching test may be
carried out IF it 1s thought that schistosome ova are present, then the
stool washing is best carried out with saline rother than wafer in order
to avoid @ premature hatching of the miracidia. When the supernatant
flund 15 finally clear, the deposit is suspended in cold tap water {less than
15° C.) and the centrifuge tube (or cylinder if the suspensions have be'en
decanted)is placed overnight in the refrigerator. The following morning




the wate, is Poured off and replaceq With wap, fap wate, at 30—qgpo C,
ond the Vvessef Placed in the sun o under o bright electric lamp, Under

the influence

n o
of hight and Warmth the miracd,q hatch Within o Mmatter of
ours, They may be 3€en with o
tte threads (view agamnst dark eckgroyn, ) s manson,
sty towards the bottom of the vessel, g, 19ponicym, mosty

mugrufymg glass o5 h:ghly
d|

fraton Methods are specially Suitable fo, Nematode ova,

Ova and Protozog) Cysts. The method depends

Q) m
0 these Ova and ¥sts have a lower Specific graviy, than
icles, anding Saturated sq solution float o ¢ ® surface .

¢ Tecovereq naq reasonahyy, clean state gy,

Alternnhvely, cover shpg may be p, aced on the surface

n fransferred to Microscope shdes, The shides o

e,
of be fefy longe, than 45 Minutes as e °va begm 4, sink

€ yernploye urezmcsu!ph te, s, 90T, glycero|
ydroxd, mplest ond begp concenlrunon mMethod
L eysts ang minth ovg and lorvge ;s the zine sul.
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Zine sulphate
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Telemann
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phate centrifugation technique of Faust and his co-workers. This is as
follows

A suspension of stool 1s prepared by rubbing up one part of stoal and
10 parts of warm tap water: 10 cc. of this suspension ore passed through
a layer of damp gauze laying in a small funnel. The iltrate is collected
in a centrifuge tube or @ Wassermann tube and centrifuged for one
miniute at about 2,500 rpm. The supernatant is poured off, 2—3 cc, water
are added to the sediment which is then shaken up or rubbed up in this
water, When the sediment is again suspended, the tube is filled with
water. Centrifugation and re-suspension are repeated until the super-
natant fluid remains clear. When this stage is reached the supernctant
fluid is poured off and 3—4 cc. of zine sulphate solution {33% solution
of a specific gravity of 1,18) are added, the sediment shaken up or
stirred up, and more zinc sulphate solution is added until the tube is
filled to about 1.5¢m from the top. The tube is then centrifuged for
about one minute at high speed. With a platinum loop, one or two loops
of the surface flurd are transferred fo a clean microscope slide, one or
two drops of d’Antoni's iodine added, and these are well mixed on the
slide to obtain an even staining. This method is the most suitable for the
simultaneous demonstration of protozoal end helminth ava or larvae
in a natural undistorfed state,

A further concentration method which may be used for all forms of
helminth ova found in stool is Telemann's method From a number of
different places in the stool sample, small pieces of stool are placed in
o test tube containing about 7cc. of diluted hydrochloric acid {ofle
part cone. HCl plus 12 parts water). The total moss of the stool moterial
should be about the size of a bean. With a glass rod or small piece of
wood, the stool is rubbed up ogainst the inner side of the test fube
and the stool mass is then well shaken to produce a fine suspension. An
equal quonhty of ether is now added and the suspension again well
shaken. To remove the larger stool particles the mixture is then p?"'etd
through a wire sieve or gauze lying in a small funnel. The suspension i
then centrifuged for one minute with a hand centrifuge or it may be
allowed to settle in a conical gloss. After centrifugation or standing, the
mixture consists of four layers as follows: a top, yellow, ether layer; @
layer of detritus; an HCl layer; and a sediment in the bottom of the
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Malaria

Malaria 15 to-day still the most important of the diseases which cre
tronsmitted by insects. The most striking symptom of the disease is the
periodic fever. The interval between the attacks of fever hes for two
types of malaria designated the type in the older terminology. To-doy
the types are generally called ofter the causgfive plasmodium. In vivax
malaria the fever occurs every third day and thus gave the nams “ter-
han” to the disease. Plasmodium maleriae produces a fever every fourth
day and thus this type of malaria is rferred to as "quartan®, In fold-
parum malarig, also referred to as “sub-tertian” or 'mqh‘gnunr tertion”,
the intervals between the fever are irregular. Frequently a new aftack of
fever occurs before the old one has disoppeared. Another varety of
tertian malaria 1s that coused by Plasmodidm ovale. Although this fype
cannot be clinically (?l’fferenﬁufcd from vivax malarig, the causative
organism differs morphologically from Plasmodium vivax, s 1s later
mentioned.

The clinical symptorts of maleria are exclusively produced by those
forms of the parggite which occur in the blood, ii. e , which develop in the
red bl;%d corpuscles At the conclusion of their development they burst
cut from the refd blood cell as merozoites which then enter new erythro-
cytes. This isapparent chinically, ond demonsirable by the microscopicat
ewamination of the blood. This erythroeytic cycle, however, is only one
part of ?}:e complete development of the malaria parasite which occurs
1n mequito and man. Plate | shows this cycle of Plasmodium vivax. The
sporozoites which are inoculated into the body by the bite of an infected .
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Vivox mal
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vihich, in vivax melaric, the reservoir of existing exoerythrocytic forms
15 finally exhausted, 15 generally not greater than two years. Only in
quarfan malaria are refcpses seen many years after the nngmol irfec

e Y T P A
present, probably also the same as ﬂmr of vivax malaria. Plate I, Nos
3,4,5,6 and 50 on, give o diagrammatic representation of the erythro-
cyhe pstope e, the growth of the percs‘res in the red blood cells, the
releé?:,';'qﬁa’r"épenetmtma,,,éjhe merozaEnThe disrupt ms’.’b 2 red
blood§31smhd the simultaneous release"8!it: merozoites 82¢E%on the
commencement of a fever attack, The Flate shows thot not only schizonts
develop from the merozoites but also gametocytes. These are the mole
and female sexual forms {§—7) These forms may be taken up by the
feeding mnsquyrg’gnd thus begin the sexual cycle. Thns ¢ycle, known as
sporogony, M’lﬁu with lh,’;,,;,ﬂ:. mhon of 1he.r,.,m..p,sporozones
0o the sahvanmﬁmds of the mE¥ESo. Plate | alsdWI¥Ehis develop-
ment occurring {8—16).

For the microscopical diagnosis of malaria only those parosites ore
concerned which, os has °"1"J"¥,.3’!{) 2P dve, are present in humen
blood. These are primarily the ; sehvzonts which are alone responsible
for the clinical symptoms, and secondly the gomefocyfes. The search

© Ml g MubA s e e s  frren i tha Liyar e nnlv nossible in hver
. s e LI IR The
o . 1sexual ferms,

have defimte characteristics for each form of malaria, These forms are
now described,

The top half of Plate Il shows Plasmodium vivax pcrasifessus they are

bloodahdaehained \wmHie i e

”.f.i'.".ﬁ.‘l’: £ remaoleved . Yo miol Iove cryr‘vmydm 22‘3 lhz n.‘mw
unhl they oreJaemdnmd o n8vmarYed blood corpuscle. The infected
blaced cells may thus themselves increase in size until rhey ore one-ard-
a-half to hvice the normal size and appeor *blown-up”. The marked
ncrease in size of the wfected erythrocytes is @ characteristic of vivax
malania. The pawsites frequently show, when well alaind, delicate red
dets, know P S®ifiner's dots. As the porcslTES i, these dots

P
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inrease. This 1s also a characteristic of vivax malaria, As the ring
develops, fine yellow-brown pigment gronules — breakdown products
of haemoglobin — develop. Generally, the ring forms are no longer
seen 24 hours cfter a fever atfack. The orignal single nucleus has in
this time divided inte 12 to 24 parts, The final form consists of a mulberry
arrongement {morula). The average number of nucler in @ morula is
characteristic for the type of malana and, therefore, imporfant for
differential diagnosis. After the disruption of a merula the young, round
or oval, individual merozoites penetrate new erythrocytes and deve-
lep again into ring forms. This development in vivax malaria takes
43 hours and, therefore, the merozaites are released every third day to
produce @ new fever atfack. Also recogrised 15 the form of vivax
malaria known as duplicate tertian, in which two populations of erythro-
cyfe parasite forms exist. The development of these two populations ts
staggered so that a fever attack 1n this form of malarta occurs every day.
Plate {1V {top half] shows the thick drop blood preparation, Giemsa
stained (see page 7), demonsirating vivax farms of malaria. This shows
that when correctly made, the red blood corpuscles are almost com-
pletely laked. In the ghost erythrocytes, distributed among the other
bload elements {leucocytes, etc.), the malarta parasites con be observed
1 different developmental stages as delicate rings, as trophozoites and
as mature moryla forms with definte pigment deposits, gametocytes
may also be seen in this preparation

Plate lil (top half) shows the parasttes of Plasmodium folciporum as they

Vivax malaria
lae 1V
1ap ha!f)

Faleiporum
malario

@ppear 1n a thin blood film when stained with Gremsa stain. Only the Pt
P

erythroeyhic forms are seen here. Falciparum rings ore smaller and
more delicate than the other forms, and it is common to find several
fings within one erythrocyte. The nucleus 1s stained @ vivid red ond 1s
often present as o double dot. Even when the malaria 1s well developed
the signet ring forms ore almost always the only forms found mn the
peripheral circulation. Although the gametocytes may not be seen in
the blood film, o dicgnosts of falciparum malaria can be made when
only ring forms are found in the blood The presence of schizonts in the
blood constitutes a grave symptom in faleiparum malaria. Generolly
the division of the parasite occurs in the capillaries of the inner organs
lsuch as the brain and kidney). In these organs one sees the very small
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schizonts which do not comgletely fill the erythrocytes. The morula dis-
intsgrates into 8 to 24 merozeites, ond the developmental cycle takes
betwesn 24 to 48 hours,

The early stages of gometocyte development in folciperum maleria cre
simylentpinose of vivax malario for both have dises without vacuoles
Thigguekdimd 1o on % §%a%e and dd“’}"‘fmz red blogtPeufplscle in
wh;ch they cre contained. Loter developmenr to the crescent forms is
characterishic of falciparum malario, not being seen in any other type
The protoplasm of the female crescent stams a definite blue with a com-
pact, small, usually central, nucleus which stains red (Giemsa). The mole
crescerts a2 frequently smaller, pul umj mpre pink. The|r red daro-
Foba et s, which ig fragpently pobawy by o be

ar'iegaalents whole g&ittdeyte o pu!“mmztme. inthe perlmsru"rclrcv-
12HC aiaRghsgl ot ebsppatagzxual forms afe” seen, and falciparym geme-
1ucytes indilSre That the malaria is of long duration.

The rcd blood corpuscles do not increase in size when parasitized by
felaparum ring forms Intensive Giemsa staining shows the charocteristic
:‘1nure’°"dors, as red ﬂ‘."!'s‘ar small sfhﬂkﬁi bodses. i':'l':::

etrgtem Yetom
et ! acter-

”‘e nemmos Airw

% acally seen in thxck drop prepcruhans s“cmed Veitboni anigia This
" preparation has apparently been faken'vatsieg deepirethe clinica!

autbreak of the fever because in addition to the numerous ring forms

there cre also prescN”’P‘ULDH'ME?J"ge‘# alocytes. The ring forms

are most noticeable 1n 90t preparax’cnaby the vivid staining of the

chromahin dots.

The lower half of Plate Il shows the d.ferent developmentel stoges of

(hL er)’fhrocym phmims’n&-modxum malarige in a thin blood film
el n"v’n are w’:.';;s!mlw great nugbaryn the

P"'I»Q'nuobloodl Onda"y:%.eascn 1t isE R able to look for them of

the end, or at the edges, of the blocd smear. The quortan rings ure., ot
first, qust as small as the tertian, but as they develep they extend into
narrow quartan bands across the erythrocyte. In this bond one (xah:ﬂ
the bright red chromatin nucleus as well os the yellow brown pigment
grog it achich cre frgglomey collecied oottt edge of thelqeied W;:h
ma'r‘P“"\"e band gros%ﬁ”buder ui'h!-hl*e"ﬂby ccnpt-*lyié\ﬂs the

o
red bl;.cg corpuscle. The number of merozones is generclly 810 12,
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For suppressive treatment o drug is necessary which will destroy the
schizonts growing from either the exo- or erythrocyhic porasites imme-
diately they are formed, and should be capable of achieving this when
regulor small doses are odministered, thus p ing the app

of any clinical symptoms. In this early stage, the number of schizonts 1s
prachically always sub-microscopical so that they are not demonstrable
in the blood. Here, also, Resochin i weekly doses has proved perfectly
reliable. The method of terminating a suppressive treatment depends
upon the cond of infection. if the infection is exclusively that of
folaparum malang, the suppressive treatment may be given for two
weeks and then concluded with a single therapeutic dose. All the schi-
zonts will then have been destroyed, and the exoerythrocyhic parasites
can no longer exist. In contra-distinction to falciparum malaria, vivax
and probably olso quartan meloria present the possibility of o late
relapse if the persistent exoerythrocytic parasites are present in the
body. These parasites may enter the general circulation as merozoites,
develop, and cause an attack of fever if no schizonticide is present in
the bloed to interrupt the development, If the danger of this late relopse
15 to be avoided Resochin should be continued for two weeks after
leaving the malarial area and, ot the some time, a daily dose of Prima-
quine (see page 68) should be taken.

Blackwater fever, producing the characteristic acute haemolysis, is to-
day, following the introduction of the synthehic schizonticides, procti-
cally unknown. However, especially by repeated attacks of malaria, of
when concomitant parasites exist in the body (helminths etc) onaemias
may appear, In this case, a rapid regeneration of the blood picture
may be achieved with the liver extracts such as Compolon and Campo-
ferron {see poge &0).

African Trypanosomiasis

The most important symptoms of African try iasis (Sleeping Sick-
ness) are iregulor fever, lymphodenitis, transient local oedema arjd
erythema, psychologreal end nervous disturbances, increasing cachexia
and, in the terminal stages, en overwhelming desire fo sleep.

The transmission of the disease from man to man is effected by a bite
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The trypanosoprs may also be demonstrated from the sixth fo the
X thick blood drop

Giter infeglion in o thin blood smpa
These ap€ best madeiyrj Car, They shl ®. ained with 1,10
Giemsh for about gt esdipaopages 5—7) ined with

£

angll immerston lens! TP RS H siense is is eosier

cintnfuged {a hand cenfnfug'e for 10min.) Underneath the efythrocyte
iafer will be found o grey 1 o r of levcocytes; with o gFpette this

exu

seen i sites are found

sUspIeIovs. .
When the cerebrosp! Bayer 205 (see page 58] is
sufficient for theraaneidhisgharkafordseyn increased celf count of

when tryp may beaombacited, Bayer 205 should be combin-

L, oort ot vimnd
ed with tryparsamide, | * oo et

Oo ,
ChagagRispose
Another devte infection with trypanosomes is Chagas' dease which is
o South angddentir erica TH: disease is accympanied by

diarrhoea and lymphodenitis and & the chronic stagey, a charad
smetoneant

hmite
faver
terighe myocarditis oceurs,

al resewasind gre the armadillos, morsup:pls, cals,

Trigtoma The natur
argd dogs
Triponosomd cruzy, MWNGTitwgonrganism is smaller than Jrypano-

sorka gambiense. Especrally nohceable is the large size of the Icp‘mrjv
plast of Trypanosoma cruzi. The parasites are not plentiful infhe blood
After\penetrating the cells of the RES, heart or skeletal

uscle, the
ccmes lose their Nagella ond assume the form leishman'c

trvpan,
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Only in this form does Trypanosoma cruzt reproduce by mitoticdivisic
such division was once thought to be schizogony (hence the old nar
of Schizotryponum)

Clusters of parasites develop intracellularly, these clusters contc
hundreds of parasites in a choractenstic grouping. The leishmania-li
porasites are, before entry into the arculahon, transformed into ¢
flagellate forms. This change between the blocd and tissve phase of t
parasite 1s continuolly repeated

Diagnoss of the disease depends upon the identification of the parasi
in this connection only the blood form 1s capable of being demc
strated 1n prachice, the hssue forms being only obtaincble with di
culty by means of organ biopsy Because of the small number of pai
sites present tn the blood, microscopic diagnosis 1s difficult (see pac
5 and 7 for Giemsa staining of thin films and thick drop) A conce
trahon method by centrifuging las for sleeping sickness) 15 possib
When the blood 1s negative, snimal inoculation will often help (ms
guinea pigs and young dogs are sutable ammals) Another method
to feed @ parasite-free bug of the Triatoma genus on a patient suspect
ofthe disease ARter a certain interval the inteshinal troct of the insec

d for the devel, 1 stages of Tryp cruzi
Leishmaniasis
{a) Kala-Azor
(Visceral leish tropical spl fy)

Visceral lesshmaniasis 15 @ progressive general infection of ma
months durahon, accompomied by wregular fever and marked enlarg
ment of spleen and fiver, leading gradually to severe anaemia o
when untreated, death.

Leishmania are conveyed by sandfties of the phlebotomus family.
The incuboton period moy be less than 10 days, but occasionally
more than 18 months

Leishmonia donovam 15 @ parasite which belongs to the trypanosor
famuly. In the extended motile form with flagella, it is only seen in ¢
ture Inthe humon bedy (spleen, Liver, lymph-glands, bane-martow), !
leithmania are faund prachically anly miracellularly, and are non-met
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Diagnosis 1s confirmed by the demonstration of the causative organism.
Matenia! for the exommahon is obtamed by scarification of the edge
of the vlcer with a scalpel. A drop of serum frem the edge of o papule
1salso suttable The preparation is stained with Giemsa stain (see page 5)
Treatment is by the local injection of the foc with Solushbosan (see
page 71) or with Atebrin solution (see page 56) This njection may be
given around or under the focus. Ulcerated boils should be covered
waith cotladion in order to prevent the exydation of flud. General treat-
ment 1s with Neostik (see page 66}, Solustit and, ty in
South American mucosal leishmaniasis, with Fouadin {see page 62)

Amoebiasis

Amoebiasis 1n its intestinal stages causes the development of ulcers in
the large intestine and more or less marked dysenteric symptems The
extra-intestinal complications are caused by the migration of the para-
sites through the wall of the intestine into the liver, lung ond other
organs The disease 15 transmitted by the resistant cysts which are pre-
sent in impure water or i unclean foods The cysts may also be trans-
mitted by flies if these have the opportunity to visit humaon faeces and
then land on food The acute symptoms may develop two to four weeks
affer the infechon or they may, after a much longer lotent stoge,
suddenly erupt when certain conditions enable them to do so.
Entamaebo histolytica in thewr vegetative stege exist in two forms which
may be differentiated morphologically by their size, and physiclogically
by therr location and mode of living The small forms known os minute
forms live in the lumen of the intestine where they reproduce by binary
division They are not responsible for any special clinrcal symptoms In
certain aircumstances, these minuto forms may penetrate the woll of the
intestine ond there develop into the large race. These mogna forms
then multiply in the tissue; 1t 15 the magna forms alone which are respon-
sible for the destruction of tissue, and for the produchon of the clinical
symptoms The cysts, i. e, the forms which are responsible for the trans-
mission are only produced from the minuta forms These cysts are also
non-pathogenic as far as the carrier 1s concerned.
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Dlagnosis

Treatment

In acute amoebic dysentery the magna forms may be found in the stool
(especiclly in the flakes of mucus) These should be transferred to o
microscope slide, mixed with one drop of physiological saline, covered
with a cover slip, and examined. In chronic omoebic dysentery, gene-
rally only the minuta forms or the cysts appear in the stool: the mogna
forms only rarely. The minuta forms show a vacuole whase contents are
homogenous for this form obtdins its nourishment primarily from dis-
solved sub o] Ily, however, bacteria also are taken up
In the magna form one finds the protoplasm as a compact mass in which
erythrocytes are offen present. The demonstration of these phagacytosed
erythrocytes in the protoplasm of the megna form is of great importance
diagnosticolly, When staining with Hetdenhain's stain (see poge 11),
small chromahin bodies ore seen on the membrane of the nucleus of the
omoebae In the interior of the nucleus are small granules which cre, in
the minuta form either centrally placed or on the edge, and in the
magna form, generally central. The cysts are surrounded by a thin
shell. The cysts at first contain only one nucleus bui, later by binary
duvision, produce four nuclei. These nuclei correspond to the nuclei of
the vegetative form. The cysts also contain a glycogen vacuole which
may be stained brown with Lugel’s iodine. This vacuole is most nati-
ceable in the mononucleate cysts, and in the course of time, as the cyst
matures, the vacvole diminishes in size. When a mature cyst is swollow-
ed, the gastric juice enables the four-nucleote amoebae to slip out. Later
development produces eight mononucleate amoeboe which become
minuta forms These, by binary division, may continue to build cysts, ot
develop info magna forms as has been previously described.

For the treatment of all forms of amoebiasis, i. e, both the acute and
chronic amoebic dysentery, as well as the extra-intestinal symptoms,
Resatren 1s indicated {see page 70). Resochin {page 69) may be adminis-
tered orally and parenterally only for the treatment of the exiro-
infeshnal complications Yatren {page 73) 1s only used for the treatment
of the intestinal symptoms.

Giardiasis
An infection with Giardia intestinalis can lead to the following symp-
toms. a feeling of heaviness in the epigastric region, anorexia, pains
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Hling chronic cholecystitis, and refap diarthoea of o spruehke
noture. Hypacidity and intestina! disorders resulting from other disfurb-
ances must be token mto occount as additional focfors. The trans-
mission of the disease 15, os amaebrum, by meuns Oﬂhe q/s!s,
Grordig {lambha) lis 15 o flagelt a
sphit peor, which inhobits principally the upper section of the smoll
intestine, The porosite forms cysts which are excreted with the staol, The

o form with ire ishit shope forms two symmetnical hel-
ves Four parrs of flagells ore oifathed to blepharoplasts. The eytoplasm
olso contoins a charactenshe pora-basel body. The anterior half has
@ sucking disc by which «f attaches ifseif 1o the mnteshinol mermbirane The
oval cysts are surrounded by a thick wall,
in the stoal the veg forms are g lly only seen in dhorrhoea.
Otherwise these motile vegetative forms can rarely be found except
when duodenal fluid 1s examined The cysts, however, may commonly
be seen in formed stootls.

Acranil {page §5) or Atebnn fpage 56)

Spirothaeles
Yows and Syphilis

Yaws (framboesio) ond syphilis are caused by related sprochactes which
ore frensmutted from maon to man either by extra.gemio! or gentral con-
tact. The diseases commence with o charottenshe primary chancre or
sote i the skin or mucous membrane. The secondory stage leads to o
videsprend roseold or pustulor rosh due 10 the systems sprend of the
wnfechion, The tertiary stage produces severe olterations in the skin and
bones and, in syphilis, in the central nervous system as well,

The cousative organisms of yaws and syphilis (Treponema pertenve and
pathda) oppear os delicate spirals vith norrow corkserew cods, It is nat
possible 4o differenhate these parastes esther morphologically or by
steiming processes

In yows the parosites may be demonstroted edher inthe primary chanere
or in the secondory pustules following light scarficotion and exemin-
ohen of the resultant exudete In fate granulating sores, en inihal clean.
sing of the skin 15 necessory before exominahon to remove the con-
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Tropical Ulcer
A tropical ulcer 1s nearly always found on the lower third of the lower
limb, It commences with a blister which fills with a sero-sanguineous
fluid After the bursting of this blister, the subcutaneous fissves ore
attacked and the process sometimes reaches the periosteum. The slough-
ing produces a gangrenous, fetid, crater-like ulcer.

Cousatve in tropical ulcer ot the edge of the ulcer is to be found a symbiosis of

Iogfé!mg relahvely thick spirochaetes of unequal length and spindle-shaped
baaillt as in Vincent's angina.

Dlagresis The surface of the ulcer should be cleaned with cotton wool in order fo
remove the heavy bacterial flora that is always present. After cleaning,
a little tissue flurd 1s taken from the depth of the ulcer or from the under-
mined edge The spirochaetes are usually present in considerable num-
bers matted together. It 1s generally necessary to dilute the serum with
physiological saline in order to make the spirochaetes in these masses
motils and microscopically definable. A film is mode of the diluted
ulcer flurd and this may be staned with @ 1—10 solution of carbol
fuchsin (see page 37). The negative staining process with Indion ink
(see page 32) may also be used. Giemsa staining produces excellent
pictures.

Treotment Pre-operational, and in support of surgical measures, Supronal orolly
or porenterally, or Badional may be given {see pages 57 and 71) For
local treatment Marfanil-Prontalbin powder {see page 62) or Badronol
powder (see page 58).

Cholera
The characteristic symptom of cholera is the rice-water stoal which is
passed almost continuously. This produces o water and mineral salt
loss which, together with bacterial toxins, exert their detrimental influence
on renal function and blood circulation end affect the course of the
disease
The infechion results from the ingeshon of infected material.
Incubation period 1—2 days
Coutatve Cholera vibrios are comma:like, slightly curved motile rods with @ long
$rsiexh, termingl flagellum, These flagella are only vistble when stoined by
upper hall :
special methods,
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sheuld be woshed dried. Bi-polar stormiing_is also possible vsing
Giemsa {see pege 5). It should be remembered thok.other members cf
the Pasteurefla group also stain bi-polarly.

m the sp! tly as singl:
rods, but o) 5.

For the exami of pus should be
removed with forcep: €n two microscope shdes

. .
These slides, upon pulling apar, should leave an even thin smear. This
is dried in the arr, and fixed by waving gcnfly two or three times through

upsifle down for 10—-!5mmufes The deposit is removed from thi bottom
of the tube with o plonritras pistzpthread on a microscgpe slide
vit] the help of a little ssimels swldimptotisthe non-concentrated fsputum-
Thelslide 1s dried carefully G oWMa flame, fixed and stoirf=d, and
carefully washed. It is then dried {not with filter paper} infa werm
curreyt of arr, .

Exam\ation of urine should clways, in erder fo avoid copfusion with
smegma\and other acid-fast bacteriv, be made with uring bbtained by
sterile catheterisation. In urogenital fuberculosis the bagferia are easily
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fourd in the centrifuged purulent deposit of the frequently bloody,
cloudy urine, The sediment does not always adhere well to the micro-
scope shide and it is advisable fo add a trace of dilute egg albumin to
the deposit
The most generally used stain 1s that of Ziehl-Neelsen The thin film s
fixed with heat {the slide 1s waved three hmes through a Bunsen flame
with the film side of the slide upwards) It s stained with hot carbol
fuchsin solution for 2 minutes {carbol fuchsin solution should be heated
untif steam appears It should not be allowed to boit] The stain 1s then
poured off; it 1s decolourised with hydrochloric acid untl quite colour-
Tess, quickly washed 1n distifled water, counterstained with dilute me-
thylene blue for 5—10 seconds, washed with distilied water and dried.
Tubercle bacill: and other acid-fast bacilli appear red, the background,
mucous, cells and other bacteria should only be statned light blue,
For this staimng one needs
1. Carbol fuchsin solution 10 cc. of soturated alcohohc fuchsin solution plus
90cec 5% aqueous solution of phenal
2 Hydrochionic oaid aleohol 3cc of conc HCI dituted to 100 cc. with 0%
alcahol
3 Dduted methylene blue solution 10¢c of stack solution diluted to 100 cc.
with distilled water [stock solution methylene blue 30cc of saturated
cleohelic methylene blue solution, 99cc distilled water, 1cc of 1%
potassium hydroxide).

Leprosy

Leprosy 15 an extremely chronuc, infe disease of o gr
tous nature which produces characterishc changes in the skin, nerves,
bones, and internal organs and which 1s caused by Mycobacterivm
leprae,

The transmission 15 probably by direct contact with cases of leprosy
Incubotion period three months to 20 years and more

The leprosy baaltus is closely reloted to the tubercle booillys ond corre-
sponds to it in size, shape and staining qualities. The characteristic of
Mycobacterium leprae 1s its intra and extracellular clumping in the form
of glabi or bundles.

In tuberculoid leprosy, the of the bactena is frequently
diffieult becouse the number of bacteria in this farm is only small, In
lepromatous leprosy, the bacterta are easily demonstrated in the nasal
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smear. The nasal smearis generally made apmg the membran2 of
the septum andAfansferring a litle of this to a Thigroscope slds for
examination/Better results are obtained if the nostrils\gre dilated win
a speculupf, and a smoll curette specimen of the mucosa I\ ebtained, {5

to examine blits fluid from blisters produced oasuspicious sites Ly
means of carbon dioXtde snow or canthari he blister fluid 1s cenn
fuged and the deposit smeared onfo a slide and stained in the vsuc’

manher
In leprematous leprosy it 15 glse possible fo examine the layer of lecce-
cytes in @ tube of sed i citrated or lajed blood A postie™

resulf 15 sometime€ obtained here.
siamng Leprosy baalf are best stained with Ziehl-Neelsen meXgod (see peg®

)ccho! by
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e typical clusters of gropes
and staphylocoeci are found in pus of carb)
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smear, The nasal smearis generally made by cpxng the membrare of
the septum ondAfansferring a little of this to a roscope slida for
examinchon/Beffer results are obfained if the nostrils\are dilated with
a speculupd, and a small curette specimen of the mucesa H\obtained, ff

The mufenul k

o e e
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to exomine blistsg fluid from blisters produced
means of carbon dio snow or canthari e blister fluid is ce
fuged and the deposit smeared onfo a slide and stained in the
manner

In lepromatous ,epmemme the Joyer of fsvc
eytes 1n o tube of sgdrfiented citrated or oxviated blood A post
rasult is somehimet obtained here.

Leprosy bacjifl are best stoined with Ziehl-Neelsen mevgod (se= poc?
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Streptpcoca are small round cocci which develop in the form of hoirt
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blood in pyaemia and sepsis, and in the tissues in ceflulitis, efc. These
orgonisms ore stained easily with all the basic aniline stans and are
gram-positive, For differentiahon of streptococci and staphylococct and
numerous other similar small organisms, Gram's method is of great
importance. This method depends upon the fact that by means of 1odine
all bacteria may be clossified into two groups Those bacteria in which
iodine deposits, and which do not give up this 1odine when subsequently
treated with alcohol are gram-positive. The gram-negohive bacilli, how-
ever, lose this iodine deposit and thus are decolourised and take the
subsequent contrast stain Apart from the staphylococe: and streptococer
the following organisms are grem-positive: M tuberculosts, M. leprae,
B anthracss, C tetanus, diphtheria bacillus, gas gangrene bacilli, and
i The followil are gre gat B. coli, V.
cholerae, B dysenterice, B. typhosus, H. influenzae, N. gonorrhoed, and
N. meningococcus,
The dried and heat-fixed slide 1s stained for half-a-minute with carbol-
gention viclet {10 cc. of a saturated solution of gentian violet in 96%
aleohol plus 90cc. of a 25—~5% solution of phenel in distilled water)
The stain should be filtered before use The stain 1s poured off the slide
which is then covered for half-a-minute with dilute Lugol's solution
(iodine 1, potassivm todide 2, distilled water to 300} The 1odine solution
is paured off ond the shide 1s then decolourised with absolute or 96%
alcohol, or with a mixture of alcohol and acetone 1n equal parts. This
decolourtsation 1s carried out until no further colour streams from the
smear. Generally, this takes cbout one minute The shide is then tho-
roughly washed in water and counter-stained with 1—10 carbol fuchsin
solution (see page 37) for 10—15 seconds It 1s then rewashed and allow-
edlodry

Gonerrheea

Gororthoea is an mfectious venereal disease caused by gram-negative
gonococcr, The disease manifests itself by inflammatory changes of the
Mmucosa, especiolly of the genital mucosa, along which it spreads.
Tronsmission is through sexwval intercourse or by contact,

Incubation period 28 days
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The causative organism, Neisseriagonorrhoea is a diplococeus of coffes

: bean shape which ts characteristically found infracellularly in poly-

nuclear leucocytes.

in an acute urethrihis @ hitle of the pus is removed from the urine with e
platinum loop and spread thinly on a mrcroscope shide.

In chronic gonorrhoea the smear 1s made either of the pus which hes
collected in the course of the night or of the vrethral threads which are
found 1n the first morning sample of urine. These threads are generally
found in the first porfion of the morning urine and it is expedient to exa-
mine a small volume of urine of about 2030 ¢. <. The urethral threads
are removed from this with a pipette, and spread sumilorly to sputum
preparations (between two slides). The threads contain, besides the
levkocytes, masses of gonoccoci In chronic gonorrhoea it may be neces-
sary to repeat the inalion, if necessary following the repeated

administration of provacative writants.

In women the urethral and cervical secretions should be used for exa-
minatien The vaginal secretion is unsuitable because of the presence of
numeraus mixed organisms. In females, gonorrhoea generally spreads
from the vagina to the anal mucosa. Material for examination may be
taken here directly with a platinum loop. In vulvo-vaginitis of young
girls, the diagnosts of gonorrhoea is easily made in the vulva secretion,
because inthis disease inyoung girls the vaginal mucosa s also offected
In blenorrhoeal conjunctivitis of infants and adults the demonstration
of the causative organisms in the conjunchival secretion is often difficult
because here gram-negative diplococci may be found which are similer
to gonococel. In order to confirm the diagnosis w this disease, aport
from the microscopical diagnosis, the case history and the clinical pic:
ture should be studied, and, when possible, a culture should be made.
The smear 1s dried in the air or over a flame and stained without heating
for a few seconds with dilute methylene blue solution (see page 2
After ninsing the slide with water, it is pressed dry between filter popers
and finally dried high over o flame. In view of the heavy mixed flora
of the female genitalio, Gram's stain should always be vsed for diffe-
rential diognosis.

Penicillin-depdt preparations {see page 66—&7).
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Chanere (Ulcus molle)

Chancre is an infectious venereal disease coused by specific organisms
ond chnically apparent by multiple ulcerction of the skin and mucous
membrane, usually the genital mucous membrane

Tronsmission is mainly by sexual intercourse

Incubation period 13 days.

The tive orgenism, H ducrey, isa hle, delicate,
small, lating, non-sporing, g gahive rod Because these
organisms are frequently found n chains they have also been called
strepto-baailli. In order not to disturb this characteristic chamn formation
1t i3 necessary to prepare the sldes very carefully. The ulcer should be
cleaned with physiological soline in order to remove the surface bae-
teria before a sample 15 taken for diagnosis After cleaning, a few tissue
particles ore scraped from the edge of the ulcer and smeared onto the
microscope shde in a similar manner to a blood smear.

All bacteria stains are suitable The simplest 1s methylene blue

il

The typhus fevers {ricketisiasis)

The typhus fevers are virus diseases transmitted by lice or ticks The
p ore fever, hall t and other
severe general monifestations Related to classical (or epidemic) typhus
fever cre also a number of other rickettsial diseases such as murine
typhus, Rocky Mountain spatted fever, Africon fick typhus, fsutsugomushi,
and others. The insects which transmit the disease are infected by taking
up blood contaming rickettsio from a sick potient within the first few
days of the disease. The nickettsio, after mulliplying for several days in
the epithelial cells of the nsect’s stomach, are excreted with the faeces
of the insect, Man s infected only by the rubbing of the insect's faeces
into small scratches or by the direct inhalation of the dry fasces. The
actual inoculation of the parasites by the insects through the intact skin
is not possible.
Incubation pertod 1s on cn average 12 days, with a muumum of Sand o
moximum of 23 days.
Rickettsia prowazeki or other nickettsice
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Chancre (Ulcus molle}

Chencre ts an infectious venereal disease coused by specific organisms
and chinically apparent by multiple ulceration of the skin and mucous
membrane, usually the genital mucous membrane.

Transmission is mainly by sexual intercourse

Incubation period 1-=3 dcys.

The causative orgenism, H
small, non-capsulating, non-sporing, gram-negative rod, Because these ’r'x“fr. XV,
organisms are frequently found in chains they have also been called
strepto-bacilli In order not to disturb this characteristic chain formation

it is necessary to prepare the shdes very carefully. The ylcer should be

cleaned with physiclogical saline 1n order Yo remove the surface bac-

teria before o sumple is taken for diagnosis After cleaning, a few tissue

parficles are scraped from the edge of the ulcer and smeared onto the
microscope shide 1n o similor monner to o blood smeos.

All bacteria stains are suitable The simplest 1s methylene blue Staining

el

The typhus fevers (ricketisiasis)

The typhus fevers are wirus diseases fransmlﬁed by lice or ficks. The

cre i fever, h h and other
severe generol manifestations Related to clossical {or eprdemic) typhus
fever are also a number of other rickettsial diseases such as murine
typhus, Rocky Mountain spetted fever, African ek typhus, tsutsugamushi,
ond others. The insects which fransmit the disease are infected by taking
up blood containing rickettsia from a sick patent within the first few
days of the disease The tickettsia, after multiplying for several days in
the epithehial cells of the insect's stomach, are excreted with the foeces
of the insect, Mon 15 infected only by the rubbing of the insect's faeces
into small serotches or by the direct inhalation of the dry faeces. The

actual inoculation of the parasites by the insects through the infact skin
15 not possible,

Incubation period is on an average 12 days, with @ minimum of 5 and o

maximum of 23 days Cousative

Rikettsia prowazeki or other rickettsice. mﬁ:w’ﬁ

upper hai
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The rickettsia cannot be demonstrated microscopically in the blood The
picture in Plate XVI shows Rickettsia prowazeki and Rickettsia pediculs,
the causafive organism of Trench fever, in or on intestina! epithelium
of an infected louse.

Chloramphenicol {see page &1) Light diet, milk, plenty of fruit juice,
teq, etc.

Q-Fever

Q-fever 1s predominantly a pneumotropic systemic infection. Symptoms
of influenza or typhoid generally appear together with a continvous or
renuttent faver generally of 412 days' duration

The causahve organism of Q-fever, Coxiella burnett, belongs to the
rickettsial group of organisms.

The direct microscopical diagnosis in human bload has not, up to the
present, been possible. By moculation of human blood taken in the first
few days of the disease into animals, or onto the membrane of hatchirg
eggs, 1t 1s possible fo culture the disease organisms Plate XVI, lower
half, shows the typical form and arrangement of Coxiella in smears
stained with Giemsa. The preparation is from the spleen of an intraperi-
toneally infected mouse

Chloramphenicel appears to be advisable here (see page 61}

Trachoma

Trachomas a chronic infectious disease of the conjunciva and, occasion:
ally, of the sclera and cornea caused by a virus. Both eyes are almost
alwoys simultaneously citacked. The diseose commences with diffuse
inflammation of the conjunctiva and leads to the subepithelial follicular
proliferation {frachoma follicles) The disease may progress to a necro-
tic breakdown of the trachoma follicles, the development of pannus and
anomalies of the lid, resulting from scarring. Transmission eccurs
directly or indirectly through towels, lnen, etc., from the infected to the
healthy conjunctiva,

Trachoma is caused by a large microscopreally visible virus

For the demonstration of the causative organism of trachoma, the in-
flamed conjunctiva should be carefully and lightly scraped with a spo:
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tulo The epithelial cells so obtained should be thinly spread on a fat-
free microscope slide. Before scraping the conpunctiva, it 1s cdviscble
to wipe away any secretion, After fixing the air-dried slide with methy!
or ethyl alcohal, the smear 1s stoined with Giemsa, preferably by the
fong process ond with finc! differentiation (see page 8)

In conjunctival smears the charocteristic intraplasma inclusion bodies
are found (only sporsely} in the epithebal cells :n various stages of
development. The large inclusion bodies, lying clongside or surround-
ng the nucleus, contain nymerous elementary bodies which stain red-
violet with Giemsa Also present is a blue component in various shapes
ond varying omount. This is known as the basie substance, imhal body,
“ploques®, etc, The elementary bodies which are about 400 mu large he
singly, in twos or clumped in masses, and cre clso seen extracellvlarly
They come from inclusion bodies either during the preparation of the
shdes {through destruction) or from the cells which have been killed as
the result of the nfection. Infrequently the elementary bodies, and even
less frequently, the basic substonce fragments may be seen in nevtro-
phils, presumably being there through phagocytosis Because of the
relative smallness of the elementary bodies, the use of an oil immersion
Tens is necessary for thewr demonstration The magnification of the
microscope should not be less than 600—700 and it 1s important clso to
have a good source of light

Supronol Eye ointment (see page 72), chloramphenicol eye owntment
{see poge 61). In simple conjunchivitis Protargol Eye-Drops {see page 68)

The Podk Diseoses

This group of virus infections commences with @ prodromal stage of
catorrhal changes in the mucous membrones of the nose end throat ond
with high fever. After generalischen, on erythematous or petechial rath
on the skin and mucous membrane occurs This rash goes through o
papulor and finally o bullous stage The vesicles which become secon-
donly infected with bactena, becoms full of pus, break down and lead
to the choracterishc widespread pustules

Yrensmission occurs very easily by cortact or dropiet irfechon
Incubation period 12—15 days

Veriola moior virus.
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Plate XVII, upper half, shows the typical picture of a Giemsa stained
brein smeor from a mouse which has been intracellularly inoculoted
with fhis virus. Free elementery bodies and incluston bodies that have
been mechanicolly liberated from the cell by the smear technique, as
well o3 a cell filled with the virus, are to be seen

Fouadin (see page 62, Supronal ond Salu-Supronal (see page 71)

Psittacosis
Psittaconss is a ditease which, untreated, has @ high mortaldy rate
{2010 40%). This disease, with its severe systemic symptoms, presents the

picture of an atypical P 15 4 by parrots,
parrakeets, and other birds such as sparrows, doves, chickens, etc. The
disease is generally d by nhal of dust the
virus

Incubation period 7—~14 days.

The causahive orgamism of psiftacosis belongs to the group of large
viruses stainable by Giemsa, to which lymphogranuloma and trachoma
befong. These viruses are known os the psittacosis lymphogranuloma
areup The elementary bodies of these viruses are 250—400 ma lorge,
and, after staining, they may be seen with an ordinary micrescope The
demonstration of elementary bodies and inclusion bodies i matertol
obtained direcily from man 15 very difficult However, o large number
of suitable experimental animals, especially mice, are availoble, and
the virus may be grown on the chorioalantoic membrane of hens eggs
fer the diagnosis of psifacosis virus, sputum 1s noculated intraper:-
toneclly intomice After obout one week, the peritonecl epithelium con-
teins the introplosmahic inclusion bodies in all developmental stages,
end, s well, a great number of free elementary bodues
Chlcromphenicot (see page 11,

Helminth infections cavsed by nemetodes

Filaria
The meture helrminths live inlymphatic or 1n connective histue According
10 their type, their site and the severity of the infection {together with
the associated secondary infection) there develops o syndrome which
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the ancyl larvae is diag! icolly portrayed in Plate XX. T!
fariform latvae reach a blood vessel within 24 hours and finally arry
in the lung ofter travelling through the systerme ond pulmonary bles
cireulohion, After a short period in the pulmonary capillanes, they the
penefrate fo the aiveoli, then to the branchi and fracheq, end fincliy

{he oesophogus where they ore fhen swallowed ond reach the infestir
The worm, which has developed during this migrotory period, the
ahtaches itself to the wall of the small intestine where 1t matures. Hoo
worms may reach the age of seven years and more.

The microscopical diagnosis of hookworm infechion depends upon #l
demonstration of ova in the stool. Ancylostoma ove cre hight grey, ov
in shape, ond ore enclosed in @ fhin, smooth sheil. The ova of Necatt
emenicanus are somewhat longer than those of Ancylostoma duodena
ond they are somewhat more tapered Generally, hookwerm ova

fresh stools are unfurrawed, they may, however, also contain 2~
nucler, The terminel stages of davelopment are probably seen in stoc
which have been stonding for some hme For the preporohon of micr.
scopical specimens sea puges 14—17.

Ascoridole-Bayer (see page 55) Bedermin (see page 59) Neobederm
{see page €5).

Ascaris lumbricoides

Roundworms affedt the general health by absorbing nutrdive elemen
present n the diet, ond sometimes mechanically by causing an dec
The prog of toxic, allergen-lik k by these worms
indiceted by the philie Adult dworms can p t
galtblogder and bile ducts, The larvae in the lung produce mfiirahior
which can be seen by X-ray, The ubiquitaus roundworm s the most fro
Quert infestine} nematode parositising mon Children are especial
offected.

The 6va produced by the odult worm ore excreted with the stool Tk
fervee ore protected by & tough outer shell ond thus remamn infechot
for tmany yeors in the ground When the ova are swollowed, the larva
#3202 from the shell into the smalf intestine, they then penetrate th
etaal woll and gain entry into the blood arculation From here of







the ancylostoma larvae is d ically portrayed in Plate XX. The
filanform larvae reach a blood vessel within 24 hours and finally arnive
in the lung after travelling through the systemic and pulmonary bleod
circulation. Affer a short pertod in the pulmonary captliaries, they then
penetrate fo the alveolr, then to the bronchi and trachea, and finally to
the oesophagus where they are then swallowed and reach the intestine.
The worm, which has developed during this migratory period, then
aitaches itself to the wall of the small intestine where it matures. Hook-
worms may reach the age of seven years and more

The microscopical diagnosts of hookworm infechion depends upon the
demonstration of ova in the stool, Ancylostoma ova are light grey, oval
in shape, and are enclosed in a thin, smooth shell. The ova of Necator
americanus are somewhat longer than those of Ancylostomo duodenale
and they are somewhat more tapered Generally, hookworm ova in
fresh stools are unfurrowed, they may, however, also contain 2—8
aucles, The termunal stages of develapment are probably seen in stoals
which have been standing for some time For the preparation of micro-
scopicol specimens see pages 14—17.

Ascoridole-Boyer (see poge 55) Bedermin {see page 59) Neobedermin
{see page 65).

Ascaris [umbricoides

Roundworms affect the generol health by absorbing nutritive elements
present (n the diet, and sometimes mechanically by cousing on tleus.
The production of toxic, allergen-ike substances by these worms is
indicated by the hilta Adult f can p the
golt bladder and bile ducts The larvae in the lung produce infiltrations
which can be seen by X-ray. The ubiguitous roundworm 15 the most fre-
guent inteshinal nematode parastsing man Children are especially
cffected

The ova produced by the adult worm are excreted with the stool. The
tarvoe ere protected by a tough outer shell and thus remain infectious
for meny years in the ground When the ova are swallowed, the larvae
£scope from the shell into the small intestine; they then penelrate the
iMtestinal wall and gain entry into the blood crrcutation From here on,
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the migration of the worm ond its further development is similor fo thet
of the hookworm.

The adult worm which is as thick as a pencil, is about 40 em. long and
resembles the ordinary earthworm. The adult werm is occasionally seen
in the stool; it is also sometimes vomited up, and has been known fo
make 1ts exit from the body through the nostrils. The diagnosis of
ascartdiasis does not depend upon the adult worm but upon the demon-
stration of the ova in the stool. For preparation of microscopical spe-
amens see poge 14—17,

Ascaridole »Bayere (see page 55) Bedermin (see page 59) Neobedermin
(see page 65)

Trichuris trichiura

Chmcal symptoms are not generatly apporent, However, in severe in-
fections abdominal pain, nouseo, intestinal catarrh or conshpation
may occur. The transmission and migration in the body of this helminth
1s the same as with Ascaris lumbricordes.

The adult worm, which atfaches itself to the mucous membrane of the
large inteshine, is practically never seen in the stool. Diagnosis depends
upon the demonstration of the ova. These are brown stained, ovol,
lemon-shaped bodies. A characteristic of this parasite is the bulb-like of
knob-like swelling at both ends of the ovum. For the preparation of
microscopreal specimens see page 14—17).

Enterobius (Oxyuris} vermicularis

The primary symptom of on infection with Enterobius is the anat irri-
tation which self can lead to ill-health, Infection and re-infection result
from (1) scratching the irritated anal area with the fingers which then
{ater fransfer the ova fo the mouth, (2) fhrough swallowing of dust con-
taining the ova — this especially applies o bedrooms, schoolrooms, etc,
(3) by larvae which have hatched from the ova in the region of the anus,
and which re-enter the anus and migrate to the tnfestine.

Ova are seldom seen in the stool. It is, therefore, not worthwhile to
search for them, The female oxyuris creeps out from the anus, especially
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The segments of tapeworms (proglothides) which cre excreted with ¢
stool are the most obvious sign of an infection, With Toenia solivm ard
Taenia saginuta the female, pumpkin-seed-iike, tapeworm segments
which may be erther in long or short chains, are always observed by ths
patient In the mature proglottis the ova are present in large numbers.
The progloths also contains the fully developed embryo {onchosph
The regular presence of ova in the stool is not to be expected wath besf
and pork tapeworm infections. The ova are round and enclosed by o
thick shell possessing @ radial striation. The ova of Taenia saginata cre
somewhat larger than those of Taenia soltum. The differentiation of
these two ova 15 only possible by actual measurement. The tapeworat
segments a*e, in contra-distinction, easily differentiated by the number,
and characterishic branching of the uterus. In Diphyllobothrium mfec-
nions, however, the ova are found regulariy in the stool, whilst =2
segments are rarely found. These ova, possessing a characteristic 1id,
are generally eosily seen in the stool in wet preparations, their size
being conspicuous (see page 13 and 9). In Hymenclepis nana infections,
diagnos s 1s also made by finding the characteristic ova in the stoo! i
necesscry, the concentration methods de'{'é?ﬁ‘:"e‘a'idﬁ”f:'ﬁ"g'gﬁblé moy
be used

Acranif {see pages 57—58) and Atebrin (see poge 59}

Bewonwinl

Helmnth infections caused by Trematodes

boworrud Schistosomae (Bitharziae)
muvo
{Schi mansoni, Schi

Schistosoma japonicum)

h bi

ThERET R with the above porasites are known os schistosomiosit
The mci0PS helminths are found coupled in the veins of the abdomra
organs and of the small pelvis. The ova produced by the femole schis'*
some penetrate the walls of the blood vessels into the surrounding
tissue and from there they enter the mucous membrane of the bladde”
and farge intestine.

ovol eedd
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Clonorchis sinensis
An infection with Clonorchis sinensis, and the related parasite Opist-
horchis felineus, produces a chronic disease of the bile duct, enlarge-
ment of the liver, jaundice, and chronic diarrhoea.
The feeding of fish raised for human consumption on human excrement,
or the fertilisation of water plants with this material leads to the in-
fection of the snail which acts as the intermediate host. From these inter-
mediate hosts, develop cercariae which bore into the skin of fresh water
fish. Man is infected by eating these fish in a raw or insufficiently
cooked state
The diagnosis of clonorchiasts depends upon the demonstration of the
ova in the stool. The small eggs which are flask-like and tapered towards
one end, possess a characteristic lid. In the duodenal fluid, these ova
may often be found with greater certainty than in the stool.
Fouadin (see page 62).

Fasciolopsis buski

Fasciolopsis buski is, m East Asia, of definite pathogenic importance.
The infection results from eating water plants on which the cercarice
have encysted. The clinical picture is that of a more or less developed
disturbance of the digestive system; dary ia and pyschic
disturbances have also been observed. Children suffer from a lack of
growth and development, when parasitized by this fluke

The large ova are easily demonstrated in the stool.

Paragonimus ringeri (westermanni)

Infections with Paragonimus ringeri, lung fluke, have been reported fr?m
East Asia and West Africa. The infection results from the cansumption
of fresh water crabs in which the cercariae have encysted. The larvae
are released {in the intestinal troct), and migrate through the infestinal
wall into the abdominal cavity. The maiority then penetrate the dic.-
phragm and enter the lung where, in the neighbourhoed of the bronchi,
they form colonies of cysts.

Paragonimus sputum is red-brown, sometimes bloody and contains the
ova of the parasite. As well as in sputum, the ova are frequently found
in the stool, appearing there from the swallowed sputum.
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Adminnsration and Dosoge

Giarduasis (lombliasis)

Adults and children over 8 years: 1 toblet three
times daily; children 4--8, 1 tablet twice daily, chil-
dren under 4, one tablet daily. The tablets should
be swollowed whole, and faken ofter meals Dur-
ahon of treatment 5 days.

Tapeworm

On the day before the trectment the midday meal
should be rich in protein and poor in carbohydrate
No evening meal; g purgative {castor oil or saline}
should be taken instead. The following morning,
fasting, Luminal {adults 01 g.; children 812,005,
children 4—7, 0025¢.). Then after half-en-hour, —
Adults, 3 Acrani] tablets, then 15 minutes loter another
3tablets, then 15 minutes later 2 tablets Total 8 tob-
letsof 01g

Children 812 years, 2, theawethenayt the scme
15 minyte intervals Total 6 tablets.

Children 4—7 years, 2, then 2, as cbove Total 41a-
blets,

Toblets are swallowed whole with half a glass of
water fo which @ knife-point of sodwm bicarbonats
is added to improve gastraintestinal tolerance fo
medicament, Two hours after Jast Acrend dose, @
strong purgative (castor ol or magnesium sulphate)
should be token. As soon as the purgative has acted
{the dose should be repeated if no bowel action
occurs) food may be taken

1f revulsion is experienced at the prospect of taking

2 muidotamyod 2 the purgative, nausea and vomihing can be avoided

ohoned

il

Tione

by giving another dose of Lumina! {dosoge a3 above]
beforehond.
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the 25 % solutig, 105 oif (x4, bel,

Auendolo solutign Ascoridyay,, ond An(ylox!ommm
-Ecym After Iaxrmq from fhe Previoysy evening, oduity toks
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Nome and Composition

Atebrin
2-methoxy-6-chloro-
9-2-diethylomino-2-
pentylammno acridine
dihydrachlonde

Packings

Atebrin
for wgectian

Atebrin-dh-
methanesulphonate.

The dose declared on
the label of the ampoule
15 calculated os that of
Atebrin dihydrochloride

56

Admmistrahon and Dosage

Malaria

Therapy: Adults and well-developed children over
8 years, 3x1 tablet daily; children 4—8 years, 2x1
tablet daily; children under 4 years, half a tablet
twice daily. In order to achieve an effective blood-
level rapidiy this dose may be doubled on the first
day, Durahon 4—7 days. Tablets should be token
with meals and swallowed with plenty of water.
Prophylaxis: Adults and children over 4 years, 4 fo-
blets weekly; children 24 years, 2 tablets; children
under 2 years, 1 tablet. The weekly dose should be
dwided and gwen on two successive doys

Giardiasis (lamblrasis)

Dosage and administration os for Acranil, One fa-
blet of Atebrin 1s equivalent to ane tablet of Acranit

Tapeworm

Either as tablets or through the duodenal w'ba. dg-
sage as for Acrand One toblet of Atebrin is equi-
valent to one tablet of Acranil

Lupus erythemeatosus

Commence os for malaria {above}, and continve for
at least 7 days, Continve with 1 tablet daity {adults),
for several weeks unhl inflammatory processes have
disoppeared It 1s necessary for the success of the
treatment that the skin should teke a definite yellow
hint.

15 and 300 feblets of 0.1 g.

Malaria

For intramuscular administrahion 01 g is dusolved
in2c.c of water for 03g in5c.c) Maximum single
dose for adults and well-developed children over
8 years, 0.3¢g , for children from 5—8 years, 02g:
children from 1—4 years, 01¢ ; children under:l yeor
005g In debilitoted patients, especially chitdren,
give smaller doses
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Narms ad Compontion Adminustration ond Dosage

Bayer 205 (Germanin}  Tryponosomiasis
feoahnuation] (continuation)

Therapy. Single doses of 1g in robust indviduals
this may be increased up to 1.5g. to 2 g. For children
02g--075g, according to ege The totol dose for
a curative course is at least 5 g for adults This may
be raised to 10g f the clinical picture requires it
The injections should be given at S-day-ntervels If
the C.S F. 1s positive for trypanosomes, Bayer 205
should be combined with trypersamide For example,
3—5 injections of Bayer 205 followed by 5 inections
of tryporsemide ot S-day-intervels.

Pemphigus ond Dermatins herpetiformss

Adults- First day 025 g then slowly increasing {under
caoreful clinical observation) up to 05g (moximum
of 1.0g) Total dose 59, grven ot 2-doy intervals
(1g doses ot greater intervals)

Alt inections are given as a 10% solution, infravenously

Packings: 10 ampoules of 0.5,
Sompoulesof 1.0g

Bedermin Copsules Ancylostomiasts ond Ascaridiosis

Astabil sed mixture of  After fasting from the previaus evaning, adults toke,
cscoridole {1 part)and  on an empty stomach the following morning 6 cap-
corbon fetrachloride  sules; children over 16 years, 5 capsules, dhuldren
{8gorts}1n gelotine aver 14, 4 capsules. After fhis, a purgative 13 faken
cpavles contaming 06¢ and when this has octed food may be eaten The
freatment may not be repeated before 14 doys have
elapsed.
Children under 14 years should be given Bederrun
only o3 the 14% solution 1n castor oif ‘see under}

Packingss 6 end 50 capsules of 6 g

Bedermin Solution Ancylostomiosis ond Ascandiosis

AU wolution of After fosting from the previous evenng, children

Bedemin in costor.oil  take, on an empty stomach, the next morming the
following doses up to 12 yeors of oge, 1c.c por
yeor of age; older dhuldren 1% e ¢. por yeor of age,
odults over 18 years, 25¢.¢
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Name and Composition

Bedermin Solution
{continuation)

Packings:

Butolan
Carbaminic acid ester

of p-oxydiphenyl-
methane

Pockings:
Campolon

Injectable liver extract
1¢ ¢ conteuns é meg. of
vitamn By, (determined
microbiologically}

Campolon forte

1 c.c. contains 10 meg.
of vitamin By

Campoferron

Contains the blood
forming principles of the
lever prepared by the
Campolon process,

with the addition of
025% iron and 0008 %
copper

60

Administrahon and Dosage

Ancylostomiasis and Ascaridiasis

(conhnvetion)

If the bowels have not acted within 4 hours as o
result of the castor oil in Bedermin Solution, an
oddttional purgative must be faken {cestor oil or
saline) Food should be eaten only after the purga-
tive has acted,

Treatment should not be repeated befora 14 days
have elapsed.

Botles of 25c.c.

Oxyuriasis

Adults and children over 10 years 3x1 tfablet daily
Children helf a tablet thrice daily; infants one-quar-
ter tablet thrice daily. Duratron 7 days. Daily bowe!
movement should be promoted by means of a laxa-
tive. Special care should be paid to personal hygiene
(cleanliness of hands, etc.) to avoid reinfection. If re-
infechon occurs, repeat course.

20 tablets of 05g

Anaemias of cll types

For bleod regeneration, especially ofter maloria,
hookworm diseases, and other infectious diseases
Adults 2 c.c. or more, intramuscularly of either pre-
paration. This dose is given daily or at longer infer-
vols, according to the seventy of the case

Adults, 5-10c.c. (1—2 teaspoons), two or three
times daily, orally, Children correspondingly less.

Packings. Compolon, 5 ampoulesof 2c.c.
3ampoulesofSc.c

Campolon forte, 5 ompoules of 2c.c.
Compoferron, botfles of 100c.c.
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Naome and Composition
Fouadin
{Neo-Anfimosan)

Sodwm salt of
antimonyl-pyrocatechol

Administrohon ond Dosage

Schistosomiasis

Adults: Commencing dose 35c.c, further doses
Sc.c.Children: Commencing dose 0.5¢.c./10kg body-
weight, further doses 1c.c/10kg. bodyweight First

Cantent of trivalent
antimony 1359,

lec ofthe63%
solution contains 85 mg

three injections daily, then every second day. Toto!
1015 injectians.

Intensive course (after Halawani, Cairo); with strict
control of renal function, hospitalized patients re
ceive (twice daily) for 4 days, the above doses, Well-
devel d out-patients receive daily for10days,

of y

Packings:

Marfanil-Prontalbin
Powder

Marfonil s 4-amino-
methylbenzenesulphon-
amide hydrochloride.
Prontalbin is
4-ammobenzene
sulphonamide

The mixture is in the
proportion of Marfonil

the cbove doses

Lymphogranuloma venereum —
Granuloma inguinale.

Oriental Boil (cutaneous leishmaniasis)
Espundia (mucosal leishmaniasis}
Infections with Clonordhis sinensis

Single doses as for schistosomiasis First three in-
jections daily, further injections also daily if well-
tolerated, otherwise every other day or at longer
intervals Total number of injections, 15—20

Trichinosis
Single doses as for schistosomiasis Total 4—6 injec-
tions at intervals of 1—2 days

Boxesof 1 x05¢c.c,1x15¢cc ond 8x35¢cc
Boxesof1x05c.c,1x15¢c c.ond13x35¢e
Boxesof 1 x35¢ c.and 9x5c.c

Boxesof 1x35c.c.and1d4x5¢cc
Bottlesof 25 c.c.and 50 c.c,

Powder in bottles of 500g and 1000 g

Tropical Ulcer and Infected Wounds

In support of surgical measures, the wound is dusted
with the powder ond then bondaged. To prevent the
bandage shcking to the wound the covering dressing
should be thinly smeared with vasetine

Packings- Sprinkler tins of 10g ond 509

1 par, Prontalbin ¢ parts.
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Yewe ad Lomportion

Miroed D
Tathylaming-
#hytorino-4methyle
higxarthone
bycrachlaride

Wurect D comp,
Tiethylominaethyl-
omuno-t methyl.
tioxonthona-hydro.
locde plus 6009 %,
belladanna oikaloids

Admiatatian onst otoge

Schistosomiasis (haemotabium™end meansoni)

For complete erodication of the parostesthe follow-
ing doses are considered necestary

5 monsonr ond § heematobium infections m the
Muddle East (Egypt, Atabia, etc} Wrg kp
bodyweighs

S mansani infechons in South Americo
100 mg.fkg

Schistosome infectiomy with Equotorol Afrcan ond
Sauth Africon steans |, 80-10mg ky

. otleon

Sinale dnea @ 5 -
Peos Lougu course

Adulis and dhldren over 12 11obles thrics daily
Chiddren from 6~~12 years old 1 tablet twice dady
Children from 18 yeorsold 1 tablet daily
Duration of treatment Middle Eqst 20 deve -

s mny ot [ -
N . . -
rooe - . PR -

Intensive course

Dadyweight by Na tables dodty
80 aad over 8
5 5
0 4
g 3
20 ond under 2

Durstion of trectment 510 doys. This mtersve
course ts the most efective, but becouse of the
figher dody dose the uide-efects ore mare promount
ed, though they ore quite harrless

Incraatiag and deereasing course
odyweigh  Dolysurbiretiabiey  Tecteveder of
Tort 2 beete

1Yy TesaT YN _
1234554320 x
ond ovar
by 1234542321Y s
£ 123443210 o
x 1233321 15
0 ryz221 1
ond ynder



Neme ond Compos:

Miracil D eomp
(continyohon)

ihon

Packings:

Administratron ond Dosage

Schistosomiasis (haematobium and monsoni)
{conhinuation)

This course has shown itself to be particulorly welt
talerated in South America,

Miracl D and Mircal D comp. tablets ore suger
cocted to faclitate swollowing, They should be
swallowed whole, directly after medls. The daly
dose should be taken as three to four single doses
Side-effects When admtnistered in high doses, o
number of side-effects may occur, such as cbdomi-
nal discomfort, anarexia, and possibly vomiting In
children these effects are seldom seen. With daily
doses of 3x 1 tablets daily {children correspondingly
less) side-effects are only infrequent, The belladonna
addad fo the Miracil D comp tablets also increases
their tolerability considerably 1f abdeminal discom-
fort does occur, it is usually related to on empty
stomach, and some light, easily-digestible food
should be eaten between the main medls to over-
come the side-effects. If the side-effects cause a seve-
rer upset, the course should be discontinued for o
day or two until the symptoms subside,when it may
be commenced again

During the course of treaiment a temporary yellow
discolouration of the skin occurs This is due o the
colour of Mirac! itself, and it disappears ropidly
after freatment. It 1s in no way connected with ony
organic domage.

Miracil D. 30 and 1000 sugar-coated, yellow tablets
of 02g.

Miracil D comp 30 and 1000 sugar-coated green ta-
blets of 0.2¢



sme 4nd Composdion

Bedermi

Adminatration ond Dotage

abilized combi

Ancyl s, Ascaridiosis, Oxy

cfer

f escondole ond
trachlorethylens in the
oportion of

8 by weight

elchn copsufes

0359

L% solution

 castor ol

In aneyl
fasting from the previous everung the following doses
ore token, fasting, the next morning

Ageln Number Number of

yoon, of capraies eeosores or

grodvarans

on the Aok
1 Y
2--3 1 1
45 2 2
67 3 3
8—9 « 4
16-1 5 5
12-13 6 6
" 7 7
15 8 g
16 9 9
7 10 10
18 n n
over 18 12 ”?

Children having @ porticularly heolthy conshtution
may taks o doss corresponding to that of the next
year of age Undernourished and underdeveloped
persons of every age, however, are given one cop
sule or measure less than indicated in the table

The copsules are swallowed whole, followed by o
hittle water A strong operient {cosior od s mos!
suitable) 15 taken holf ca-hour later

When Neo-Bedermin solution has been ad-vaster
ed, no operient 1s necessory since the solution con
tams costor oil

After taking the copsules or solution no food sheuid
be eaten for the next four hours. If the bowe!s hove
not octed within this hme, a purgctive must be tcken
Solid food may only bo token ofter the terminst en
of the course

An operient should als:
following the course,
offected worms stili remaining

o be adminrstered on the doy
to remove the destroyed of

The course must not be repeated wnht 14 days hove
elopsed
Pockings: Copsules of 035 Botiles of 12 and 100
143 soluhon Bortlesot Ne o
&5



Admmulluhon eng Dosag,
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hame aad Companition

Rapidocillin

Podangs:

Penston N

Penston N1s 0 6%
sofuhon of
poywnylpyrrolidene
of en overage
molecular weight of
12600, in physrological
32fine

Plamoquine
Nediethylamino-
nopentyl-8-amino-6-
rethoxyquinchne o3
te methylene bis B
hydroxynophihoic acid
13 The dose declared
on the lcbel of the
empoule it calevloted
o that of .
Platmoguine
bydrodhlonide

Moimoguine

for inection
A% solution of
lasmoguine
Mdodlonds

Podungs

Admiatration and Dosage

Rapidocillin contains 300,001 U of crystalline pro-
came penicillin G in suspension, ond 100,000t U of
erystelline penicillin G-potassiumin solution, perlc.c
reody-to-inject solution

Viels of 400,000 U. + 1 ampoule of
2c.c.stenle redist water,

Vials 0f2,000,0001.U + 1 ampoule of
5c.cstenle redist water

Cholera

To eliminate the bactenal taxins. Adults 100 c.c. ond
more; children up 10 100c.c., daily Peniston N should
be given slowly by introvenous infusion.

Padangs Infusion botiles of 100c c.

Malana

To conclude a Rezochun or Atebrin course, edul's and
children over B years receive 2—3 toblets daily; ehil

dren 4—8, 1—2 table!s daly; children under 4, =1
toblet daily Duration of treatment depands upon s
purposs To destroy falaporum gometocytes, a one

to two-day-course 13 sufficent To prevent relapses
1n vivax and quortan malana, the curafrve effect in

creases in proporton with the leng'h of trectment

A course of 1421 days grves the best reutts

moquina for inject on 1 egurvolent 1o
1 the cbove dosage s+ema for Plas
Flasmonuire for imadtion moy be
her portly of whol'y reptacing the

1ec of Ploy
1 toblet Thus v
moquine foblets,
considered ot &
toblets
tobletscf 001 @

:::ndpﬁn oflcccfall 1ltion
10 ampovltes ot Jc e efalchmen

&7



Pad:mgs.
Protargey
Eye-Dmps
3y stabla solution of
Protarge)

{siiver Proteinate)

Resochin

7 ~chloro-q.
I4'-drelhy’ummb»l -
methyl—bulylaml noj
Quinaling dlphosphtxfe

Admisistrerion nd Dosggy

Malarig

L For relapseJree Cure vivax Malariq q d quay

tan mofq,, ICule atjg, Resoch, fseq
bej ow) 5 multan, sly, or duer:tly fter the ,

«f ', Qive o s Qy-cour, ofpn'maqvme
Aduls Hdren oy, T 8 ye, ¥ Yobley daify,
thildren s, half'mfub’e) asly; ehutg, L)
vnder Years, One-thirg 4 90%e-Guartar tabley doify
Tabless h en with vid oftas

2 For the safe 1ermmalx'an of clinicaf Prophylays
After the malarqp area hog been left, the weekly
Resochin dose fsee belaw} shoyld be Onfinyed tor
M day, During this Period Primoquine should pe
faken q¢ Given under the first beod?ng.

r e ion of G0melocy ey €specially iy
falciporum Malaria A Ihree~dny~ccurse of tretmen
With the above doses s Sufficiens,

15 tablets o 15 g,

Ccniu:ﬁvﬂis
One or more drops are inshilag inlo the eys mor.
nings ang evenings,

Padungs, Bonley of 0ce

Moalarig
Theropy. 4 One»dchreaemem of an attack of
malariq O<Corning 1 the ing, 7008 population of

ige,
the Malarja) areg {purhally immung Patients)
12

Adults gng thildren ove, 46 tablety
Children 1012 3~Stoblats

Hidren 69 34 tablets
Children 2—5 2~ tablaty
Children -2 12 tablets

Infants T tablet



Hard god Compon 1ion

Fesochin

froe nvation]

Adminussravion ad Dorsge

Malaria

teontnation)

B. Two-day-treatment of o malania oftack n nom-
immunes {that (s peopte who have nat grown up in
and ore not permctantly resdent the mafenel
orea, and wha thus have not developed o portial
Immunty to the tocally prevalent paroste streins
&0, Evropeans m the taprcs, soldiers 1 foreign
terntones, workers on roads, rodweys, et} For these
patients a two-doys reatmeny 15 edvisable, as fol
Towss e

Age Fabters Toblen Total
19 gay nd doy
Adults and chifdren over

12 8 £ 10
012 5 3 8
i 4 2 é

25 3 ! 4

-2 2 ) 3
Infoms 1 1 2

Tha daly dose moy b taken it ot ance or dwided
1910 23 s1nglo doses The sablels should elways be
token ofter meals

Prophylaxis Suppressive reatment
The tanlets ora ofways taken €1 tha same day cf the
week Adults and < Idren aver 10 yeors take 2 (b
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Name and Composition

Resochin 5% solution

Packings:

Resotren
7-chloro-A-4 -
dieth 1

Administration and Dosage

Resochmn solution when given intromuscularly is well
talerated and cavses no local reaction. Intravenously,
Resachin must be given slowly {15--20 seconds for
1 c.c} with the patient lying down

Malaria

In the above tables for Resochin, some of the tablets
may be replaced by ampoules, One tablet is equ:-
valent to one empoule. Adults shauld nat receive
more than 2 ompoules at once, children under 10,
not more than 1 ampoule, mfants not more than half
an ampoule. These amounts can be repeated on the
same day, if necessary. A transfer to oral treatment
should be made as soon as possible

Amoebic Hepatitis and Liver Abscess

In severe cases give on the first day 1—2 ompovles
additionally to the Resotren treatment described
below

5 ompoules of S5¢c.c

Intestinal Amoebinsis {ocute und chronic omoebic
dysentery}
Extraintesti biasis (amoebic hepatitis and

methylbutylamtno)-
quinofine-di-7-10do-8-
hvd <

fver abscess)
tn mild sub-acute and chranic amoebiasis and in mild
hver T adults 3x 1 tablet darly for 8 days,

sviphonate

Packings+

70

then 2x 1 tablet daily for 8 days 3
in ocute dysentery ond hepatiis with threatening
necrosis, the above dosage 1s raised from the 2nd-4ih
day inclusive to 3x 2 tablets
After-treatment, if necessary, may be 1 'uble'. doly
for 8—10 days for mild cases, and 2 toblets daily for
the same period for severe cases
For very severe cases, an infensive course may be
given. This consists of 40 tablets in 14 doys: 1st doy
31 tablet; 2nd-7th day, 3x 2 tablets; Bth—14ih day
3xT tablet
Tablets should never be taken on an empty stomach,
but olways at the end of a light meat
For chitdren doses ore opproximately ot fallows:
912 years. two-thirds odult dose.
5— Byears: one-holf adult dose i
less than 5 yeors: one-quarter fo one-thitd
adult dose.
20 and 300 toblets of 059



Noms aad Compon t.on

Solustibosen

%4 solution of
pertavolent antimony
glucanste, The salution
contains 103 my.
orimanyV per ¢.c.

Packings

Supranot

Sviphonamide complex
conuting of an
equmolecular
conbimtion of

2 (¢ .cmincbenzens-
wiphonamidold.

Adwweiivotion ond Desooe

Kala-ozor

Adulis ond children receive intromuiculatly or intros
venouily 01—015 c c./kg bodyweight daly The in-
fection may be grvan a1 one dase or dvided 1t &
marning and evening dose in Meddetrorson kola-
azor o totel of 10 doily dotes should be gven. ln
tenstont coses the above coure shou!d be repeoted

Oriental Bod

When only ngla bails ore present they should be
infilteated with Solustibosan If the bails are nume
rous, and in mucosct leithmonisu, systemic treat-
ment o3 for kafo-czor if necessary, combine iocal
and 1ys'emic frectment Tolol dovly dose of Solusts
besan by oft routes, not more then 015 ¢ ¢ kg body-
veerght

10 and 50 cmpoutes of 3¢ ¢

Bomirsof dc e

Plogue, Seallpox, Lymphogronuloma venereum,
Teopicol Ulcer

In severe coses the folfowing doses should be gven
for the first 23 doys Thur dosage may be gven by
the eral of intravenous reute, ond thould be dmded
1nto 35 ¢ rgle doter

methylpycimidine and foe T e
Thed b fren
fphott, ida sots !nfo"s
B ——c % 10 3mortes 2 %
N Upto Emonths 3 Yt
be \phonams "
"t enatulphonamide Up 1612 morths. 4 1
Chidren1-3ysors  4—4 11y
Childrend—byeors  4—b -1y
Guer 7 yeon 8 Wt
Ao 10-32 W3
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Name apg Compamwn

Salu-5upronul
20y AQuenys soluhon
{

of Suprong,

1 SMpovla <Ontaing 2g.
of effective substance,
Y bottle of Se.c
Contons 10g of
effective substance,

Supronal
Eve-Omtmeny

72

Pcckings:

Admitisteohon ang Dosagy

P)ague, smullpox, lymphegmnu!omu Yenerey,

Tropical Ulcer

{eontinuayen

In adults e commencing dase should poy ]

than 9 daily. As fo, 3 tolesabfiny i conce
o 1

cretion of the drug, enough sodd;um bicarbongte
shovld be Sdministered 1o make the reactin af the
vrine alkafine

Supronaf should, whap given infmvennux!y, be in.
jected slowly ot body temperature, The Poravenoys

€ous and ‘romuscylgr administeation s contraind,.
cated bacqyse of the high concentration of he
selution

Trachome
Supronat Eye Omimeny {ey, Supronal) Is squeezed
nio the Conjunchivg) 30¢ Once or several fimeg daily,
10,20, 250, and 1,000 tablets of 05g
Sand 25 mpaules of 19 (2

Tubes of 5 9 of Eye-OinlmenL
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