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GENITAL WARTS. 

By LIEUTENANT J: F. WILSON, 

Royal Army Medical Carp'. 

(Continued from p. 238.) 

FILTRATION. 

The term " filtrable" is no longer strictly applicabl'e to the viruses as 
Elford (1931 [20J) has measured the sizes of the various viruses by 
filtration through graded collodion membranes. The filtrability, therefore, 
depends entirely on the size of thfj filter. The Berkefeld N filter is not 
even a rough guide, for leptospira and the organism of bovine pleuro
pneumonia will pass through it. 

For this reason and because it was a long, difficult proceedure requiring 
a considerable amount of apparatus, it was dispensed with during most of 
the experiments. In o.rder that the technique might be learned, a vaccine 
and control vaccine were prepared. 

Method.-The warts were obtained from a young pregnant female who 
had a very marked irifection. ~he patient, had neither gonorrhooa nor 
syphilis. From her history it was evident that she had every opportunity 
of acquiring the warts by direct infection. 

The mass' of warts was cleaned with spirit and a portion of the growth 
removed with a knife, a ,local anresthetic being used (1 per cent percaine). 
The portion removed was free from normal sk~n. 

The tissue was kept in a sterile test tube till one and a half hours l!Lter 
when it was ground in a sterile mortar and extracted with 50 percent 
glycerine in n'ormal saline. It remained in the glycerine for twelve hours 
at _4° C. ' 

Sterile saline, to about ten times the volume of the original piece of 
tissue; was added and the whole shaken for one hour in a mechanical 
shaker. 

This was then filte_red through a Berkefeld N filter. As only it small 
quantity of fluid was being used, a sterile test, tube, was: inverted over ,the 
candle in order to increase the surface of fluid in contact with the filter and 
so prevent waste and shorten the time required. Suction was also applied. 
After filtration was complete, the residue was restored to its original volume 
by the addition of sterile normal saline, shaken again in the mechanIcal 
shaker and filtered. " ' 

The two til'trates were mixed. , 
A blood-agar plate and anaerobic tube of bullock heart medium were 

inoculated with loopfuls of the filtrate. These were incubated and examined 
after twelve, twenty~folir and thirty-six hours but no growth resulted. ' 
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306 Genital Warts 

The remainder of the filtrate was divided into two equal parts of 
approximately five cubic centimetres each. One part, the vaccine, was 
heated to 60° C. for one hour. This ~as done to kill any organisms, virus 
or bacterial, that might. be present. The other part wasautoclaved for 
fifteen minutes and coilstituted the control. 

The vaccine and control fluid were placed in sterile vaccine bottles. 

IMMUNITY REACTION-. 

All warts are liable to disappear spontaneously; this is the probable 
explanation of the" charming" of warts; in addition some. people fail to 
react when inoculated with warts. Findlay [1] found that he became 
immune after he had been inoculated with three crops of warts. . 

It therefore seems a~ though there was some immunity reaction. The 
vaccine was used to test for a skin reaction in patients both with and 
without genital warts. No attempt at treatment was made. 

Seven cases were tested with the vaccine. 
Case l.-The female from whom the warts were removed. 
Case 2.-A male with acute gonorrhcea and genital warts. 
Cases 3 to 5.-Males with acute gonorrhcea. None had had warts of 

any kind at any time. . 
Cases 6 and 7. - Males with syphilis. One had a common wart on the 

hand, the other had never had warts. 
The same technique was used in each case. 0'05 cubic centimetre of 

the vaccine was injected intracutaneously into the left arm and 0'05 
cubic centimetre of the control vaccine was injected intracutaneously into 
the right arm. . .. 

The cases were examined at intervals of six hours. 
After twenty-four hours, Case 2 showed a slight reduess on both arms, 

the redness on the left arm ·being slightly more marked than that on the 
right. The reaction faded after six hours. 

None oC the other cases showed any reaction. . 
The test vyas repeated in each case but none showed any reaction .. 

INTRACEREBRAL INOCULATION. 

Goodman and Greenwood [10] report in detail a series of experiments 
carried out by Dienes and Kubik. Eight guinea-pigs were inoculated 
intracerebrally with ground~up wart material. The results obtained were 
entirely negative. The technique used was based on this work. 

It was decided to repeat this experiment using mice and rabbits. Mice 
are generally unsatisfactory animals as any trauma to the brain tends to 
cause the localization there of a Gram-negative bacillus. This leads to the 
production of cerebral symptoms and death of the animal. Both rabbits 
and mice [20] may also be infected by a virus independent of any experi
mental infection. A further point of importance is that a few hours after 
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J. F. Wilson 307 

death the brain of a mouse becomes soft and useless for histological 
purposes. 

Method.-The material was obtained from· a case of profuse genital 
warts in a female who had neither syphilis nor gonorrhooa. The patient 
was given a general anresthetic, thewarts were cleaned with ~pirit, removed 
with an electric cautery an·d placed in a sterile bottle. 

Half of the material was stored in 50 per cent glycerine in water and· 
placed in the ice chest. (The glycerine used in all the experiments was 
chemically pure. This is important as some of the ordinary commercial 
glycerine may contain arsenic or other contaminant.) 

. The other half was ground ina sterile mortar and extracted with a 
sterile isotonic saline solutiOll. The suspension obtained was centrifuged. 
The clear supernatant fluid was pipetted off and placed ill a sterile vaccine 
bottle. .-r 

. A blood agar plate and an anaerobic tube of bullock's heart medium 
were inoculated. A growth (five colonies of Staphylococcus albus) was 
obtained on the blood-agar plate. No anaerobic growth' was observed. 
The suspension probably became contaminated during the process of 
grinding as it is very difficult to prevent dust and secretion droplets from 
entering the mortar. As a heavy inoculation had been made on the blood
agar, it was decided that the organisms present would not af(~ct the 
experiment. 

A portion of the extract was autoclaved for injection into control mice. 
The method of injection was similar for both rabbits and mice. The 

fur was clipped short over the rabbit's head, the animal was anresthetized 
with ether, the skin was sterilized with spirit and a weak solution of 
iodine, and the wart extract was injected into the brain with an ordinary 
record syringe fitted with a sharp needle. ' 

The point used for injection in the rabbit was on a line joining the 
posterior commissure of the eyes about one centimetre from the mid-line 
of the head. For the mice a point was chosen slightly to one sIde of 
the mid-point of a line joining the ears. 

Series I. 

Six mice (Nos. 1 to 6) received 0'2 cubic centimetre of the wart extract 
and three control mice (Nos. 7 to 9) received 0:2 cubic centimetre of the 
autoclaved extract. 

Passage of Brain No. 3A.-Half of the brain from mouse 5 was ground 
in a sterile mortar and extracted with isotonic saline solution. Aerobic 
and anaerobic cultures gave no growth. 

Three mice were injected as before with 0'2 cubic centimetre of tbis 
extract. 

Histological Examination of the Brains.-None of the brains' showed 
any lesion that could not be described as due to trauma or pyogenic 
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308 Genital Warts 

infection. There were no signs that in any way suggested a virus disease; 
there .were no inclusions, and any ped-arterial infiltration that was present 
consisted mainly of polymorphs. 

TEST ,MICE. 

Mouse Died Brain Notes No. No. 

a~d } Within 48 hours - Both discarded 

3 At 38 hours lA Removed at once. Fixed in HelIey'sfluid 

4 At 7 days I 2A The brain was covered with pus containing 
a Gram.negative bacillus. Fixed in HelIey's 
fluid 

5 At 13 days 3A Just before death it was very sluggish but 
there ,wa.s no hypersensitivity nor inco-
ord!nation. Killed with ether. Half the 

6 I Wa.s alive after 21 days 
I brain fixed inHelley~ fluid. Half passaged 

CONTROL MICE. 

~louseNo. Died Brain No. Notes 

Mouse ~o. 

10 

11 }' and 
12 

None showed any 
ill-effects 4A 

TEST MICE. 

Died 

Within 48 hours 

Series 11. 

One was killed at 13 days as a 
control mouse No. 5. The 
brain was fixed in' HeIley's 
fluid 

Notes 

Disca.rded 

Showed no symptoms at any time 

Two young rabbits each, received two cubic centimetres of the extract 
intracerebrally. Neither showed any effect of the injections at any time. 

From these experiments it does not appear that the intracerebral 
inoculation of guinea-pigs. mice or rabbits is of any value as a method for 
demonstrating the virus. 

INTRADERMAL INJECTION. 

The wart extract prepared for the first intracerebral series was used. 
The fnr was shaved from the back of an old rabbit and the skin was 

sterilized. 
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J. F. Wilson 309 

0'2 and 0'4 cubic centimetre of the extract were injected intra· 
cutaneously and 0'5 cubic centimetre was injected subcutaneously into 
the right side of the back. Similar quantities of the autoclaved extract 
were injected into the left side of the back. 

The animal was observed frequently, but nothing abnormal was seen. 

INTRATESTICULAR INJECTION. 

The material used 'was the same as that taken for the intracerebral 
injections. The wart tissue was kept in 59 per cent glycerine for ten days 
at - 4° C. It was washed in sterile saline solution and ground in a sterile 
mortar. The ground·up tissue was' extracted with sterile saline and 
centrifuged. The clear sU'pernatant fluid was removed with' a pipette. 
Culture media were inoculated but no aerobic or anaerobic growth 
resulted. 

0'5 cubic centimetre of the extract was injected into the body of the 
testis of a young rabbit. An intense reaction took place in two days. The 
testis was enlarged to about three times its normal size. After twelve 
hours it was only about one and a half times the normal size and it 
remained in this state till it was removed six hours later. The other 
testis showed no reaction. 

Half of the testis was fixed in HeIley's fluid (Testis No. 1). The other 
half was ground in a mortar, extracted, centrifuged and cultured as before. 
The clear extract was injected into the brains of three mice and the testis 
of another young rabbit (Testis No. 2). 

Mouse No. 

13 

14 } and 
15 

TEST MICE. 

Died 

After 6 days 

Notes 

Brain too soft for histological exam· 
ination 

Showed no reaction. 

Testis No. 2 showed no reaction to the naked eye and was removed nine 
days later. Half WaS fixed in snsa for histological examination and an 
extract was prepared from the other half for the inoculation of eggs (see 
./ Virus Culture "). 

Histological Examination of Testes. 
Testis No. I.-The whole of the stroma showed great change. The 

tubules were degenerated and in places had been replaced by nec,rosing 
cells and leucocytes.! 

The interstitial tissue was increased and contained large numbers of 
small round cells and cells (which were probably eosinophil leucocytes) 
packed full of eosinophil granules. Many of the cells of the tubules and 
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310 Genital Warts 

interstitial tissue had the same vacuolated appearance of their cytoplasm, 
which was noted in the prickle·cell layer of the wart tissue, and contained 
spherical eosinophil granules .. These granules varied greatly in size and 
were both smaller and larger than the granules in the blood-cells which 
were all of approximately the same size. A few were as large as those 
seen in the '\Tart tissue and seemed to contain smaller granules. The 
nuclei, most having blue nucleoli, also contained eosinophil granules 
which varied in size but were usually very small. . 

Sections stained Gram sho'Yed no organisms. 
Testis No. 2.-The tubules and interstitial tissue appeared normal. 

A very few eosinophil leucocytes were present and a few of the cells 
contained 'fairly large eosinophil "inclusiolls." These cells were mainly 
situated in the basal layers of the tubules. 

The reaction obtained in the first testis was very marked, but before 
any conclusion can be drawn from this the experiment would have to be 
repeated and controls carried out with normal skin tissue .. There was no 
means of determining whether the eosinophil" inclusions" were degenera
tion products due to an anaphylactic type of reaction or the products of a 
virus infection. This may possibly prove a useful method of demonstrating 
the virus. • 

VIRUS CULTURE. 

Eggs, that had been incubated for ten days, had been found suitable 
for the growth of various viruses. This was attempted. It proved 
expensive to buy eggs which had already been incubated for ten days and 
there were the additional difficulties of transportation of eggs at this stage 
and of the unreliability of the sources of supply. The methods of incu
bation were seen at a large poultry farm and proved to be quite simple. 

Accordingly freshly laid, fertile eggs were bought at the market price. 
These can be kept for some weeks before incubation and are easily trans
ported in the ordinary egg box. Ten days before they were required, they 
were placed in the laboratory 38° C. incubator. Small cardboard boxes 
with a little cotton-wool were used for holding them. In the morning 
and at night they were turned over. This can be done quickly if one side 
is marked with a X and the other with a -. No other attention was 
required. . 

The simplest possible method of inoculation was adopted as it was 
thought that the more complicated methods [;22J were more likely to lead 
to contamination. The egg was candied and the outline of the air sac 
and a thin piece of the shell, about half-way between the two poles, were 
marked with pencil. These two areas were sterilized with spirit, then with 
iodin~. The blade of a pair of scissors, with a sharp point, was sterilized 
by heat. A hole was made over the air sac by means of a sharp tap 'with 
the point 6f the scissors and then another was made in a similar manner 
through the thin piece of shell marked. This opening was enlarged by 
chipping away the shell till a sterile pipette could be inserted into the 
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J. F. Wilson 311 

artificial air sac produced by this means. After the egg had been inoculated 
through the pipette, the small hole over the air sac was sealed with a drop 
of paraffin wax and the larger one with an oval piece of thin paper dipped 
in paraffin wax. The paper will lie flat if a few small radial incisions are 
made ill it. The eggs were then incubated for a further four days. 

'l'he egg was opened with aseptic precautions and plates inoculated 
from the surface of the chorio-allantoic membrane. If a histological 
examination was to be made the membrane was stretched over a small 
cardboard frame and fixed in susa. 

Series I. 
Six eggs were inoculated with the saline extract from 'l'estis No. 2 

(eggs 1 to 6). 
Two control eggs were inoculated with the same extract which had 

been boiled for fifteen minutes (eggs 7 and 8). 
After 4 days. Eggs Nos. 1, 2 and 3: The membranes were opaque. 

The membranes (1, 2 and 3) were fixed in susa for histological 
examination. 

Eggs Nos. 4 and 5: The membranes were opaque. Smears were made 
from these~ 

Egg No. 6 was bad. 
Controls.-Egg No. 7: The membrane was clear. It was fixed ID 

susa for histological examination. 
Egg No. 8 was bad. 
Histological Exa1nination.-Membranes Nos. 1, 2 and 3 were similar. 

The mem branes were thickened in all their layers and there was a marked 
infiltration with leucocytes containing eosinophil granules. Several of the 
cells of the membrane, not blood-cells, appeared to contain granules which 
varied in size and were few in number. The leucocytes were packed with 
granules of approximately the same size. 

When measured by the direct method, the average size of the tissue
cell granules was 1'5 p.. 

'l'he control membrane No. 7 showed no thickening, no infiltration by 
eosinophil leucocytes and no eosinophil granules in the cells. _ 

Membranes Nos. 4 and 5: Smears made from -these membranes con
tained erythrocytes, a few leucocytes and cells. There was nothing else of -
note. 

Series 11. 
Genital warts, which had been removed from the glans penis of a male 

suffering from gonorrhcea, were placed in 50 per cent glycerine for three 
weeks. An extract was prepared as before and half was heated to 1000 C. 
for fifteen minutes to act as control. 

Unfortunately a profuse growth of Staphylocor:cus aureus and albttsand 
St-reptococcus luemolyticus was obtained from the unheated extract. As a 
result the five eggs inoculated were all bad and were discarded. The 
control extract was sterile. 
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Eggs Nos. 9, 10 and 11 were inoculated with the sterile control extract 
and were opened after four days. The membranes were clear and were 
fixed in susa. ' 

Histological Examination.--All the membranes were similar. There 
was no proliferation of the cells of the membrane, no infiltration by 
leucocytes and no cell granules could be seen. 

Although a reaction was obtained with the extract .prepared from 
Testis No. 1 no conclusions can be drawn, because the controls, with boiled 
wart and testicular extracts, were not sufficient as many irritants have been 
found to give misleading results. 

The presence of inclusion bodies in the cells was very doubtful and a 
great many more exa,mples would have to be studied before one could make 
any definite statement. Granules certainly did appear to be present in 
cells, which were not blood-cells, and when examined with a good micro
scope these granules differed in size from those in the eosinophilleucocytes. 
There was no evidence. of similar granules or of the same leucocyte 
reaction in any of the control membranes; but the whole series of experi
ments is much too short for consideration of the question whether a culture 
of the virus had been obtained. 

DISCUSSION. 

From the clinical and experimental observations it is evident that the 
lesions under discussion'are warts, certainly not gonbrrhceal, and not always 
venereal or moist. Therefore, if the word" wart" requires a descriptive 
adjective, " genital" is the hest one which can be correctly applied. The 
name condylomata acuminata is not satisfactory as it does not indicate 
the true nature of the condition and tends to cause confusion with the 
condylomata lata or syphilis. 

The other point of interest which emerges from the clinical study is the 
relationship between pregnancy and the size of the warts. In view of the 
lack of response of the warts in the males to moist discharges, it seems 
unlikely that increased blood supply and discharge should be the only factors 
responsible for their change in size in pregnant females. The discovery 
that cestrin belongs to the group of carcinogenic hydrocarbons suggests a 
possible explanation. The theory that the increased production of cestrin 
by the placenta, itself connecied with the "invasion I, of the uterus 
and growth of the fcetus, causes an increase in the warts is certainly 
attractive. It also seems more than chance that a diminution in the secre
tion of cestrin should be followed by a marked decrease in the size of the 
warts 1J.11d in some cases even by their complete disappearance. 

The whole sequence of events seems to indicate the action of some 
stimulus to growth during the pregnancy. If cestrin is responsible, it might 
act as an external irritant due to its secretion in the urine and it would be 
of interest to observe if there was any change in the rate of growth of 
any common warts which might be present on some other part of the body. 
The whole question is, however, entirely theoretical. 
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J. F. Wilson 313 

The relationship between the different types of warts and the papillo
mata .has been discussed elsewhere [1. 12J and need not be considered 
here. 

Histologically the genitaL wart is a simple squamous papilloma, and 
any attempts which have been made to distinguish it from other squamous 
papillomata appear very artificial. There is little doubt that· acidophilic 
bodies are present in certain of the epithelial cells. It is very unlikely that 
they are cyfoplasmic degeneration products or nuclear extrusions, such as 
are found in the stratum granulosum from the formation of keratohyaline. 
The bodies described are all large and contain the refractile granules which 
serve to differentiate the two at once ... In addition the true inclusion bodies 
are found near the basal or germinal layer at some distance from the 
stratum granulosum. N one of the granules found in the stratum granu
losum caused the nucleus to become indented, as the true inclusion bodies 
did, although they could be found lying surrounded by a clear zone in the 

. cytoplasm. 
It appears that the inclusion bodies are in the cytoplasm and that they 

may increase in size causing the nucleus to become indented. Further the 
cytoplasm tends to undergo some form of change so that the cell swells up 
and a clear, vacuolated, cytoplasmic space is found in paraffin sections. 
This process ultimately produces in the paraffin sections a clear circular 
space in which the inclusion body and nucleus lie free. A similar vacuola
tion ·of tue cells has been ·noticed in the lesions of fowl-pox. It thus seems 
as though the presence of these inclusion bodies was associated with a 
definite change in the cell. 

If the modern theories about virus diseases are accepted, these changes 
are produced by the virus which occurs as the so-called elementary bodies. 
which, far from being ultramicroscopic, have been demonstrated clearly in 
fowl-pox, molluscum contagiosum, and other diseases. These elementary 
bodies can be seen as small refractile granules in the inclnsion body in the 
conditions mentioned. A very similar picture is present in th~ warts for 
even the photomicrographs leave little doubt that the inclusion bodies are 
packed with granules. This considered in conjunction with the experi
mental evidence of the infectivity of sterile filtrates suggests that the 
sections of the warts demonstrate both the virus (elementary bodies) and 
the virus colony (inclusion body) in the cell; the appearances of these 
being very similar to those of molluscum contagiosum, fowl-pox, vaccinia 
and variola. 

There is no reason why the virus should not multiply in the nucleus 
also, but the question of intranuclear inclusions will not be discussed 
further for the reasons already stated. 

Guinea-pigs, mice and rabbits are quite unsuitable for demonstrating 
the virus by the intracerebral route and there was no skin reaction to the 
virus. The rabbit's testicle does seem to offer a possible means of demon
strating the virus, but two inoculations carried out without controls is not 
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314 Genital ·Warts 

sufficient to allow any further consideration at this' stage. 'l'here are also 
several disadvantages in this method as the testis reacts to other viruses 
and the histological picture is difficult to interpret as there are acidophilic 
bodies normally present in the cytoplasm of the cells of the normal rabbit 
testis [21]. The reaction in the experiment carried out was so marked, 
however, that the whole question requires further consideration. 

A sterile extract of the reacting testis caused an opacity on the 
membranes of the developing chick embryo which was not caused by 
the boiled extract from the warts. Beyond this little can be said as again 
there. are numerous fallacies in this method. 

In view of the difficulties which have been experienced in transferring 
the warts to animals, testicular injection and the growth in eggs are 
worthy of further investigation as a means of demonstrating the presence 
of the virus. 

CONCLUSION s. 
(1) In view of the previous experimental work and of clinical experience,. 

"Genital Wart" is suggested as a name for the lesion. 
(2) The possibility of further study is noted in connexion with the 

malignant papillomata and the carcinogenic action of oestrin. 
(3) Intracytoplasmic, acidophilic inclusion bodies containing granules 

have been described in genital warts. The similarity between these and 
the inclusion and elementary bodies of other conditions has been noted. 

(4) Possible intranuclear inclusion bodies have also been described. 
(5) Cerebral inoculation appears to be of no value as a method of studying 

the virus which is evidently dermotropic. 
(6) Testicular injection may offer a means of transmitting the virus to 

rabbits and other animals. 
(7) The membranes of the developing chick embryo may be a suitable 

medium for the growth of the virus. 

APPENDIX 1. 
FIXATION AND ST . .ui:UNG. 

Various stains and fixatives w!3re used to determine which gave the most 
satisfactory results. 

A large piece of tissue was obtained from an extensive case of genital warts. 
This was cut into blocks and fixed in ;

(1) 95 per cent alcohol. 
(2) Bouin's fluid. 
(3) Corrosive formol. 
(4) 10 per cent formol. 
(5) Zenker!s fluid. (Zenker acetic.) 
(6) BeIley's fluid. (Zenker formol.) 

BeIley's fluid was found to be the best and was used throughout. 
Most of the stains used are practical modifications' of the more classical 

method. . 
(1) H(Bmatoxylin and Eosin.-This stain gave a good general picture but was 

not used as the cell structure was not sufficiently clear. 
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(2)' Azan.-The method is a long one and offers no advantages. 
(3) Kllll.-Tbe prickles are well demonstrated and also the nuclear outline, 

but it is more difficult to use and offers no advantages over iron hrematoxylin. 
(4) Iron Hamzatoxylin.-The nuclei are well shown, but it also stains numerous 

bodies in the epithelial tissue. It is almost impossible to differentiate these as 
there are no contrasting colours. . 

(5) Romanowsky Stains (Jenner, Giemsa, Leishman and Wright).-All these 
stains gave a clear picture but it was difficult to differentiate the two colours as 
easily as with eosin and methylene blue. 

(6) Eosin' and Methylene Bhte.-This 'was generally satisfaCtory. The tech· 
nique is rather difficult and each separate slide requires individual attention, but 
a very clear pictuni can be obtained. 

(7) Mann's Stain.-One of the best stains for the purpose. It must be 
remembered that both the red and blue dyes are acidic and therefore the colour 
of the various granules depends entirely on the differentiation. Ford [14] 
considers Mann's stain as unreliable and describes a technique for improving the 
staining of granules. The method described in Johns Hopkins Bulletin [15] was 
found quite satisfactory.. . 

The stains used as a routine were Mann's stain and eosin and methylene blue. 

Solutions. 

EOSIN AND METHYLENE BLUE. 

(Modification) 

Eosin. 
5 per cent. watery solution I 
Saturated alcoholic solution Equal parts. 

Methylene blue (stock). 

Method. 

1 per cent. aqueous solution. 
Dilute 1 in 4 before use. 

(1) Take the sections to water. 
(2) Flood the slide with eosin solution. Burn. Allow to cool. 
(3) Differentiate in methylated spirit and ammonia. (2 drops to 100 cc. 

of methylated spirit.) 
(4) Add methylene blue and heat. 
(5) Differentiate with methylated spirit to which IS added 1 or 2 drops 

of colpborium. 
(6) Dehydrate, clear and mount. 

MANN'S STAIN. 

Fix in Helley's fluid, ZENKER'S fluid, Formalin or Bouin's. 
(1) Wash in water. 
(2) Stain 2·12 hours in Mann's stain. 

2 bours in the incubator, 
or 12·24 hours at room temperature (best). 

1 per cent aqueous eosin (water solution yellowish) 
1 per cent aqueous methyl.blue ... 
Water 

(3) Wash in water. 

35 C.c. 
il5 C.c. 

100 C.c. 
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316 Genital Warts 

(4) Differentiate in 95 per cent alcohol containing 2 drops concentrated 
ammonia water to 50 C.c. of alcohol (1 min. is sufficient after 12 hours). 

(5) Wash in several changes of 95 per cent alcohol to remove the alkali. 
(6) Keep 30 seconds to 1 minute in water acidified with a few drops of 

glacial acetic acid. 
(7) Wash in water, dehydrate quickly in alcohol, clear in xylol and mount. 

Note.-If the blue is too easily removed, substitute in (4) water plus 1 drop 
of ammonia to 50 C.c. of water, followed by (5) washing in water. 

Reference-Bulletin Johns Hopkins Hospital, July, 1933, p. 56. 

APPENDIX n. 
Biopsy material was examined for the presence of inclusion bodies. Only 

very small pieces of tissue were available. Mann's stain was used in each case,' 
(1) Papilloma from the tongue. 
(2) Papilloma from the hard palate. 
(3) Papilloma from the cheek. 
Nothing resembling the inclusion bodies described could be seen in any of 

these sections. 
A paraffin" wart" was also examined, but no inclusion bodies could be found. 
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