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1Report. 

REPORT ON SOME OBSERVATIONS MADE AND WORK 
DONE AT THE PASTEUR INSTITUTE, TUNIS.! 

By CAPTAIN A. C. H. GRAY. 
Royal Army Medical Corps. 

THE town of Tunis, the capital of Tunisia, is easily reached from 
Marseilles by the "Transatlantique" line of steamers. Passenger 
steamers leave Marseilles harbour every Monday and Wednesday at 
midday. The journey lasts thirty-two hours. 

The Pasteur Institute of Tunis is situated at the northern extremity 
of the town, opposite the Belvedere Gardens. A tram from the centre 
of the town takes one to the door of the Institute, the journey taking 
a quarter of an hour. 

The principal building contains a large general laboratory· for the 
preparation of culture media, &c., sepa.rate laboratories for ,the director 
and his staff, hot and cold incubating rooms, a waiting-room, and an 
inoculating.room for those attending for anti-rabic inoculation, and also 
a large library. In the basement of the building are laboratories for the 
preparation of the anti-rabic injections and a warm room in which the 
spinal cords are dried. 

A large single-storied annexe contains a laboratory for the preparation 
of calf lymph and stabling for the calves. In this building are housed 
all the experimental animals, chimpanzees, monkeys, dogs, rabbits and 
guinea-pigs; it stands in the grounds of the Institute some fifty yards 
away from the principal building. . 

As the Institute is situated more than a mile and a half from the 
centre of the town, a bureau has been established in the town, to which 
the public can bring products for analysis, &c., and where serums and 
vaccines made at the Institute can be bought. 

The principal departments of the Institute are :
(1) For the preventive treatment of rabies. 
(2) For the preparation and distribution of calf lymph. About 50,000 

doses are distributed every year, and, in addition any person, who wishes 
it, can be vaccinated at the Institute free of charge. 

(3) For the chemical analysis and microscopical examination of 
products and pathological material. 

(4) The ferm~ntation department for the distribution of selected 
yeasts. 

1 Published by the permission .of the Director of the Pasteur 'Institute, Tunis. 
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Pn.st.enr Institute, Tuni il (from the Ground!». 

Pa.steur Institute, Tunis (from the n oad). 
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698 Wm'lc done at the Pastem' Institute, T'unis 

Other V3.Ccin6S, such as tuberculin, mallein, and symptomatic anthl'ax 
vaccine, Dot made at the Institute, are distributed to the public. 'Th,'1edical 
leaflets on the local diseases are written and distributed broadcast. 

In addition to all the routine work of the Institute, the Director, 
Dr. Ch. Nicolle, and bis assistants, find time for research work OD a 
large scale, and it is this work ".vhich has given the Institute its world
wide reputation. 

Pasteur Institute, 'funis . Annexe. 

It would be difficult for me to exaggerate the kindness with which 
I was recei yed at the Institute. A special laboratory ,',;a8 put at my 
entire disposal, au attendant was told off to help me in the post-martem 
examination of the dogs. Everybody, from the Director downwards, 
\vent out of his way to show and explain things to me, and it was with 
feelings of genuine regret that I said good -bye when my two months 
'vere ovel'. 

PREVEN'l' IVE THEATl\IENT OF RA]~ms. 

The preventive treatment of rabies was of great interest to me, as 
I had never seen anything of the kind before. This is really the main 
work of the Institute and the whole of the basement of the building is 
given up to it . Through the kindness of the Director, Dr. Oh. Nicolle, 
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A. ·0. H. Gray 699 

I was allowed, after learning the methods, to perform autopsies and 
prepare the injections myself. 

Calmette's modification of Pasteur's original method, i.e., the use of 
glycerinated spinal cord, is the one used. 

Rabies is still . of frequent occurrence among the dogs' of Tunis. 
Preventive treatment was started on January 1, 1905, and more than 
two thousand patients were treated at the Institute in the first year. 
All stray dogs in Tunis are captured and destroyed, the local police being 
very vigilant in this respect. All dogs w~thout collars are caught and 

Ground Plan of the Institute: (1) entrance hall; (2) vestibule; (3) secretary's 
offiee; (4) laboratory placed at my disposal; (5) general laboratory ;(6) private stair
case; (7) library; (8, 9) private laboratories; (10) waiting-room for patients for anti
rabic inoculation; (11) inoculation room; (12, 13, 14) lavatories; (16) chemical 
laboratory; (17) director's office; (18) director's laboratory; (19) incubating room 
(at 37° 0.); (20) cool incubating room; (21) inoculating room; (22) laboratory for the 
study of fermentation. 

taken to the Municipal Fourriere. If not claimed by their owners within 
a week, they are destroyed in a lethalcbamber with coal gas. In 

. this way about a thousand stray dogs are got rid of every year. 
The rabbits used for inoculation are specially selected for their 

large size, and are kept under observation for a month to ensure that 
they are in good health. Three or four rabbits are inoculated at a time .. 
The inoculated rabbits die of rabies on the eighth day. 

Inoculation of Rabbits.-The operation of inoculation is simple and' 
is performed as follows: The fur over the craniuIl1 is cut, the skin is 
shaved and painted with tincture of iodine. A longitudinal incision, 
1 in. long, is made in the middle line of the skull, down to the bone. 
The two sides of the incision are separatecr and kept apart with an eye 
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700 Work done at the Pasteur Institute', Tunis 

speculum. A s~all trephine, of the diameter of an ordinary lead 
pencil, is then applied just to one side of the median line, in order 
to avoid the longitudinal sinus, and the disk of bone removed. Two 
or three drops of an emulsion of the glycerinated brain (fixed virus) 
of a rabbit dead of rabies are then inoculated with a hypodermic syringe 
under the dura mater. The wound is then closed, sewn up with three 
silk sutures, and flooded with weak carbolic lotion. After inoculation the 
rabbits are placed in separate cages in a special room. For the first three 
days the rabbits feed well and seem none the worse. On the fourth day 
they <;lease to feed, and when taken out of their cages and placed on the 
ground sit still or only move very slowly. On the sixth day the paralysis 
is marked. On the eighth day the rabbits die. 

Autopsy on the Rabbits.-The autopsies are performed directly after 
death in a special room. Each rabbit is stretched out, back uppermost, 
on a large paper-lined tray over a block of wood. 

This block of wood supports the abdomen. The legs are stretched 
down the inclined plane of one end and the head well flexed over 
the other rectangular end. The ears are first cut off. The rabbit is 

,Wooden Block. 

then slit all the way up from nose to tail with scissors and the skin 
reflected. The whole rabbit is then well flooded with boiling water 
from a saucepan. The vault of the skull is next removed with sterile 

. bone forceps. The exposed dura mater is examined at the site, of the 
previous inoculation, and if any inflammation is discovered the animal 
is rejected. The dura mater is then reflected, the medulla is cut 
through, and the brain removed. The brain is placed in glycerine, in 
a sterile wide-mouthed bottle. The brain is never used for anti-rabic 
inoculation, but is used to infect rabbits. The bottle is at once labelled, 
dated, and covered with a cone of paper. The method of removing the 
spinal cord is very ingenious. A sterile ramrod is introduced into the 
vertebral canal at the lumbar end and pushed np the whole length of the 
canal. The spinal cord emerges from the cervical end of the vertebral 
canal, as the ramrod is pushed up, and is caught on a piece of 
four-fold sterile blotting paper, which has been previously placed under 
the end of the cervical vertebral column. The ramrod is made of stout 
steel wire-a spoke from the wheel of a motor bicycle answers very well
on to one end of it a handle is soldered, the other end is covered with 
cotton wool and bound round with thread, in order to fit closely the bore 
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A. O. H. Gmy 701 

of the vertebral canal. The ramrod is then placed inside a stout glass 
tube and sterilized. 

The sterile blotting paper with the spinal cord in its folds is then 
removed. One end of the cord is seized with sterile forceps and drawn 
through a loop of sterile thread. The knot is pulled tight and the cord, 
held up by the thread, is cut in half with sterile scissors. The half cord 
is then lowered into a large bottle, the bottom of which is covered with 
'sticks of caustic soda. The neck of the bottle is plugged with cotton 
wool. This plug holds- the thread in place so that the half cord IS 

suspended inside the bottle, just not touching the sticks of caustic. 

tube '- stout 

spinal cord 

~~~~~.caustlc soda 

The other half of the spinal cord is ,treated in just the same way and 
is put into a second bottle. A small fragment is snipped off from this half 
of the cord and is put into a tube of broth and incubated. Should. any 
growth result the whole .cord is rejected. Six bottles, each containing 
half the spinal cord of a rabbit, are then placed on a shelf in a special 
room, kept at 22° C. The bottles are placed in line on the ehelf and 
a registering thermometer is placed between thy third and fourth bottles. 

The dry cords are removed from their bottles and placed in glycerine 
on either the second, third or fourth day, according to which cord is 
required. No cord of grea ter age than four days is used at the Institute. 
The glycerine immediately fixes the virus. The cutting up of the cords 
is performed as follows: A pair of small, sharp-pointed scissors is heated 
in a bunsen flame until the blades are red hot. These are .allowed to 
cool. A cord is then removed from the bottle by the thread and passed 
through the flame quickly once or twice. The cord is then held over 
a small sterile bottle' containing glycerine and pieces snipped off it with 
the scissors. Each piece, as it is snipped off, falls into the glycerine. 
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702 Work done at the Pasteur Institute, Tunis 

Pieces sufficient for ten doses are cut off at a time, 2 mm. of cord being 
allowed for each dose. The dry cord varies a good deal in thickness, but 
the operator through long practice is able to judge the requisite quantity. 
The bottle containing the cut up cord from one rabbit is then stoppered, 
flamed, labelled, and covered with a cone of paper. The bottles con
taining the pieces of cord are kept in anicecchest. The cord is kept for 
at least ten days in the glycerine before being used, and will retain its 
full potency for several months; Enough material is always kept at the 
Institute to treat a hundred patients. 

The injections are prepared just before use. A list of the number of 
injections of the first (or fixed virus), second, third, and fourth day cords 
is made out each morning. The weakest injection is prepared first. The 
right number of pieces of cord are removed from the bottle with sterile 
forceps and are put into a sterile glass measure, the bottom of which is 
of ground glass. l'he cord is then mashed up with a sterile glass rod. 
After a thorough mashing, sterile saline is added, a few drops at a time. 
When thoroughly emulsified, the total bulk of fluid is added, allowing 
5 C.c. of saline for each injection, so that if enough cord for twenty people 

() 
Wooden Piston kept in Iodine Bottle. 

had been taken from the bottle, the emulsion would be made up to a 
bulk of 100 c.c. Each strength of spinal cord is emulsified in this way. 

The patients attend at the Institute for their injections at 8.30 in the 
morning. First come those who are to have the mildest injections 
(i.e., fourth day cord). A 10 c.c. glass syringe,fitted with an expanding 
rubber piston, is used. The needle is of steel, short and rather stout, 
and is kept very sharp. The syringe is sterilized, before use, by boiling. 
The emulsion is drawn up into the syringe to the 5 c.c. mark. The 
patient's flank is exposed and a dab of iodine is applied with a wooden 
piston. 

The needle is inserted through the da.b of iodine and the injection 
given subcutaneously. The needle is then withdrawn and a fragment of 
cotton wool pressed over the spot. The syringe is sterilized once for 
each series of injections. Between each injection the needle is dipped 
into a pot of boiling boracic solution. 

Two methods of dosage are used at the Institute: (1) Ordinary; 
(2) intensive. 

In both systems one dose only is given daily. The amount of cord 
given is always the same. The injection is always of 5 C.c. bulk. 
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10 
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A. O. H. Gray 

01·dinary. 

4 day cord November 12 
4 

" 
13 

3 
" 

14 
3 

" 
15 

4 16 
4 17 
3 18 
3 ;, 19 
2 20 
2 

" " 
21 

No injection 22 

703 

4 day cord 

3 " 
3 

2 " 
2 " 
No injection 
4 day cord 

_3 

3 " 
2 " 
Fixed virus 

Twenty injections are thus given, the course lasting twenty-two days. 

Intensive. 

November 1 4 day cord November 18 4 day cord 
2 4 

" 
19 3 

" " 
" 

3 3 
" 

20 3 
" 4 3 21 2 
" 5 4 22 Fixed virus 

6 4 23 

I 7 3 
" 

24 
8 3 25 l No injection 
9 2 26 

j 10 Fixed virus 27 
11 N~ injection 28 
12 4 day cord 29 4 day cord 

" 
13 3 

" 
30 3 

" 14 3 
" 

December 1 3 
" 15 2 

" 
2 2 

" 16 Fixed virus 3 Fixed virus 
17 No injection 

Twenty-five injections are thus given in thirty-three days. The 
intensive treatment is used for: Bites on the face; deep and penetrat~ 
ing bites; and for those cases in which treatment has been delayed. In 
all other cases the ordinary treatment is used. ' 

TREATMENT OF GONORRH<EA AT THE PASTEUR INSTITUTE, TUNIS. 

Dr. L. Blaizot, Chief of the Laboratory at the Pasteur Institute, 
Tunis, was kind enough to demonstrate to me his method of treating 
gonorrhrea. This method is a combination of vaccine treatment with 
ordinary irrigation. For irrigation, either physiological saline or a weak 
solution of potassium permanganate is used. 

The vaccine is prepared as follows on a special medium: 500 gnn. 
of fresh minced beef are allowed to soak all night in a litre of water 
at a temperature of 37° C. Next morning the broth is filtered, made 

by copyright.
 on M

ay 22, 2023 by guest. P
rotected

http://m
ilitaryhealth.bm

j.com
/

J R
 A

rm
y M

ed C
orps: first published as 10.1136/jram

c-21-06-13 on 1 D
ecem

ber 1913. D
ow

nloaded from
 

http://militaryhealth.bmj.com/


704 Wo'rk done at the Pasteur Institute, 'Punis 

up to the original bulk and neutralized with normal soda solution, litmus 
being used as the indicator; 7 C.c. of normal soda solution are added 
to the whole bulk of the broth. To this alkaline broth, 15 grm. of agar 
and 5 grm. of sodium chloride are now added. The medium is cleared 
and filtered and is ready for tubing. Each tUbe contains 5 C.c. of the 
medium. 

A do~en tubes, prepared in the above way, are first taken, melted and 
allowed to cool down to 60° C. ; 10 C.c. of blood are then removed from 
the vein of a patient, the blood being taken straight into a 10 c.c. syringe. 
When the syringe is quite full of blood, the needle is quickly removed 
from the syringe and the blood distributed among the twelve tubes, each 
tube receiving rather less than a cnbic centimetre. As each tube receives 
its blood, it is rapidly rolled by an assistant, to mix the blood and medium 
thoroughly, and is then immediately placed in a sloping position. The 
tubes are not touched for twenty-four hours. At the end of this time 
they are incubated for a further twenty-four hours, to ensure their sterility, 
and are then ready for use. 

Dr .. Blaizot considers that the above medium is the best for the 
cnlture of the gonococcus, but as he sometimes finds a difficulty in 
obtaining fresh human blood in sufficient quantity, he uses the following 
alternative medium for subculture. 

This medium is prepared as follows: The alkaline agar tubes are 
prepared just as in the former case, and after sterilization' are sloped. 
Dr. Blaizot lays great stress on having the tubes as moist as possible, 
and to ensure this the tubes are left to cool in the sterilizer, and are only 
removed and sloped at the very last moment before the agar sets. Half 
a cubic centimetre of fresh rabbit serum is run on to the surface of each 
agar slope. The tubes are then inclined backwards and forwards until 
the serum has wetted the whole surface of the agar. The tubes are 
allowed to rest in the sloping position for three days, so that the serum 
shall set firmly on the surface of the agar. The tubes are then ready 
for use. 

To obtain the rabbit serum, the carotid artery of a large rabbit is 
exposed, a piece of gutta-percha tissue is slipped under the artery 
which is then painted with tincture of iodine. The artery is ligatured 
above, a loose ligature is slipped under it below, and a temporary clip 
applied. The artery is then opened between the clip and the top ligature, 
and the cannula (a) slipped in and tied in position by tightening the 109se 
ligature already applied. 

The cannula has a short length of rubber tubing attached to it and this 
tubing is protected from contamination by a glass tube (b) of :i in. 
diameter. A sterile Erlenmeyer flask (c), fitted with a glass tube. of 
slightly smaller bore than that which surrounds the rubber tube attached 
to the cannula, is prepared previously. This flask is now taken, the 
glass tube fitted into its neck is slipped over the rubber tube attached to 
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A. O. H. Gray 705 

the cannula, and inside the tube which protects it (see middle figure below). 
The clip is then removed from the artery, and the blood runs at once 
straight to the bottom of the flask. When as much blood has been 
collected as possible, the flask is removed, flamed, plugged, and put aside 
in the cool for at least twenty.four hours to allow the serum to. separate 
from the clot. 

The tubes are prepared by sucking up the serum into a pipette and 
just blowing it out on to the surface of the agar slopes. In the interval 

, 
I 
I 

> Removable : 
protecting-: 
gla.ss ca.p : 

Cotton wool plug 

Cannula 
(a) 

Ruhber 
tube 

Arter'y of Rabbit 

Cannula (a) 

Ruhber tube 

i 
: Removahle 
: protecting cap 
: of g-Iass 

Flask 

(e) 

taken up by plugging, flaming, and replacing each tube the pipette rests 
in the flask, as shown in the diagram. 

The original growth from the gonorrhooal pus is obtained on the 
human blood tubes, and subcultures are made ,from this on to the rabbit 
serum tubes. The growth is emulsified in the ordinary way with saline 
and the emulsion then placed in centrifuge tubes and centrifuged. Dr. 
Blaizot lays stress on the thorough washing of the gonococci: After the 
initial washing, the supernatant saline is removed, some more saline is 
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706 Wm'7c done at the Pasteur In8titute, 'l'unis 

added and the vaccine thoroughly shaken. This thick emulsion is then 
counted .. 

Dr. Blaizot gives his vaccine intravenously, the gonococci being 
suspended in 5 C.c. of physiological glucose solution, which is injected 
straight into the median basilic vein with a syringe. 

In ordinary cases a dose of fifty million gonococci is given. The few 
drops of thick gonococcal emulsion containing these fifty million 
gonococci are added to the 5 C.c. of glucose solution, well mixed and 
injected. At present Dr. Blaizot is injecting living vaccines; when he 
began this intravenous treatment, he first killed the gonococci by exposing 
them to a temperature of 55° C. for ten minutes. 

Up to the present Dr. Blaizot has not treated on these lines, any 
of his patients with an "autogenous" vaccine, though he intends to 
do so, commencing with a very much smaller dose. . 

Dr. Blaizot is using for his intravenous injections a strain of gono
cocci which has been attenuated by many generations of subculture; this, 
combined with the fact that he only injects washed cocci, may account 
for the small reaction after so large a dose. 

The immediate results of the vaccine are a sharp rise of temperature 
which lasts a few hours, and the next day a marked increase in the 
amount of the urethral discharge. Dr. Blaizot will publish his results 
shortly and gave me to understand that he was well pleased with the 
treatment.1 

BOUTON D'ORIENT. 

Bonton d'Orient does not occur in the town of Tunis, but, I was 
informed, it is common at Gafsa, some 200 miles to the south. 

While I was at the Institute, a French gentleman who-lived at Gafsa, 
came to consult Dr: Nicolle for a small papule on his hand. This papule 
was situated on the back of the hand, exactly over the base of the 
first metacarpal bone, and very much resembled a nodule of lupus. 
The papule was raised from the surrounding skin, felt hard, and could 
have been entirely covered by a threepenny piece. I was considerably 
surprised when Dr. Nicolle told me that this was a case of Bouton 
d'Orient, but the microscope soon proved the truth of the diagnosis. 
I then watched Dr. Nicolle make a culture from the papule. The require
ments were all to hand. They consisted of a lighted bunsen burner, a pot 
of tincture of iodine, a dry sterile hypodermic syringe fitted with a new fine 
steel needle, and a tube of the N.N.N. medium The" Bouton" and the 
surrounding skin were first painted with iodine over an area the size of a 

1 Dr. Blaizot informs me that this method has recently been modified; the 
newer one gives better results and the patient has no reaction of any kind. 
(Comptes-rendus de l'Academie de8 Science8, October, 1913.) 
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five shilling piece. This was allowed to dry and the painting repeated. 
When the second coat of. iodine had dried, the needle (attached to the 
syringe) was passed through the flame once and then introduced through 
the skin just outside the edge of the papule. The needle was then pushed on 
well under the middle of the " Bouton" and the point gently moved about. 
Suction was then made by drawing the piston half way out of the syringe. 
Keeping the piston in this position, the syringe was removed and the 
needle at once plunged under the surf~ce of the fluid in the culture tube 
which was tilted by an assistant: The piston of the syringe was then 
drawn out to the full extent so that the fluid from the c]1lture tube ran up 
into the barrel of the syringe, carrying with it any material which had been 
sucked from the "Bouton." After gentle agita~ion in tbe barrel of the 
syringe the contents were squirted back into the culture tube, the 
mouth of the tube was flamed, the plug replaced, and the operation was 
complete. 

The "Bouton" was dressed by placing a large single crystal of 
potassium permanganate over the centre of the papule; this was covered 
with a pad of wool and the dressing kept in place with a piece of strapping. 
This dressing was kept on until the next morning, when a simple one 
was substituted. The patient assured me that the treatment was not 
particularly painful. 

Preparation of tJi,e N.N.N. Medium.-This medium, which is a modified 
form of Navy and MacNeal's blood agar, is now so well known that it 
seems but a waste of time to further describe it. As, however, I had 
the opportunity of watching Dr. Nicolle himself prepare this medium, I 
will make a"few remarks on what I saw. 

The basis of the medium is simply agar, salt and water in the following 
proportion :-

Agar 
Salt 
Distilled water ."" 

14 grm. 

6 " 
900 c.c. 

The agar and water are allowed to soak together all night, the salt is 
then added, the mixture is dissolved by heat, filtered and tubed, about 
[) c.C. of medium being run into each tube. No neutralization or 
standardization of the medium is necessary. The tubes are sterilized and 
stored, and are then ready for the final process. To complete the process 
twenty tubes are taken, placed in a wire rack, and the agar melted by 
placing the rack of tubes in a large saucepan of boiling water. After the 
medium has melted, sufficient cold water is added to the saucepan to 
bring the temperature of the water down to 55° 0., and in about five 
minutes' time the blood may be added. A large rabbit is now brought 
into the room, extended face upwards on a tray, the fur having been 
cut away from the thoracic area. The pericardial area is painted with 
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708 Wor!c done at the Pasteu1' Institute, 'l'unis 

liquor iodi fort. A bowl containing half a dozen sterile 20 c.c. serum 
syringes is to hand. The syringes are quite dry, ea9h one enclosed VP 
to the top of the barrel in a large glass test-tube. . 

Each syringe has its needle ready fitted to it. The needles used .for 
this operation are i in. long, of steel, with rather a square point which 
must be extremely sharp. The syringes! are of the glass and metal type 
with an india-rubber piston which can be expanded at will by a screw in 
the handle. After choosing a syringe from the bowl, Dr. Nicolle was 
careful to screw up the metal cap which closes in the top of the barrel 
as tightly as possible. The suction of the piston was then very carefully 
adjusted so that the piston should move quite easily in the barrel and 
yet give good suction. 

The third left costal space of the rabbit having been found, the needle 
is introduced as close to the sternum as possible, the needle and syringe 

Test tuhe 
containinff 
stenle S'yrin!!e 

being held at right angles to the rabbit's body. The needle is pushed 
to its full extent straight into the rabbit's thorax with one sharp stab, . 
gentle and steady suction is then made, and at the same time the needle 
is very gently withdrawn. Directly blood rushes up into the barrel of 
the syringe, the needle is kept still but the piston is very slowly with
drawn as the syringe fills. I saw Dr. Nicolle remove 20 C.c. of blood in 
this way after a single puncture. The needle, having been withdrawn, 
is removed from the syringe, the unplugged tubes containing the melted 
agar are handed to the operator by an assistant in quick succession, who 
adds to each one cubic centimetre of the blood and hands them back to 
the assistant who flames them, plugs them, rolls them quickly between 
his hands to mix the ingredients thoroughly, and at once puts them down 
in a sloping position. Great quickness and dexterity on the assistant's 

1 The ordinary 20 c.c. glass and metal serum syringe as supplied to military 
hospitals. 
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A. O. H. Gmy 709 

part are necessary to prepare the twenty tubes from one rabbit, as the 
addition of the cool blood to the agar may cause it to solidify before he 
can roll and slope them. The tubes are left in the sloping position all 
night, they are then placed in the incubator in the upright position for 
twenty-four hours to test their sterility and to allow the water of con
densation to collect. The tubes are then ready for use and will remain 
good, if kept in a cool place, for a month. 

·1 have described this operation of "aseptic puncture of the rabbit's 
heart" in some detail, because its success seemed to me to depend very 
much on small points. Dr. Nicolle lays stress on the necessity of obtain
ing a large rabbit; the operation is most difficult on even a moderate sized 
animal. It is also very necessary to have the syringe in perfect working 
order, and to have several ready to hand, because, if the first puncture 
does not succeed, it is best to try the second puncture with a fresh 
syringe, as the first will almost certainly be blocked with clotted blood. 
Again, the temperature of the melted agar, to which the blood is 
added, is of importance; if too hot the tubes are unsatisfactory, and 
if too cold they will set before they can be mixed and sloped. 

It is not necessary for me to testify to the excellence of this medium 
for the culture of "Leishmania" and allied flagellates. The laboratory 
stock culture of Bouton d'Orient at the Institute has now reached 
its eightieth passage and shows no sign of deterioration. Though 
myself quite a novice at the work, I never had any difficulty in obtaining 
cultures of "Leishmania" from the cadaver, or subcultures, when using 
this medium. 

Canine Leishmaniasis.-Soon' after my arrival at the Institute, Dr. 
Nicolle suggested that I should carry out a further examination of the 
dogs in Tunis just as he had done in 1908, and the Yakimoffs in 1911. 
Nicolle .examined his dogs during the months, March, April and May. 
The Yakimoffs examined theirs between January and May. Both these 
investigators found a very similar percentage of infected dogs, the former 
1·8 per cent, the latter 1'6 per cent at Algiers. The brothers Sergent, 
during the months of July, August and September, had found as many 
as 7'2 per cent of the dogs to be infected. This great difference in the 
percentage of infected dogs in two towns, not so far apart, where the 
conditions of life seemed identical, might be explained by the fact that 
in Algiers the dogs were examined in the summer months, in Tunis 
much earlier in the year. I was to examine the dogs in Tunis during 
October and November; if my figures agreed with what had already 
been found in Tunis, then some other factor than the season must be 
responsible for the large number of infected dogs in Algiers. 

From figures already published which I have put in tabular form, it 
is evident that there is a very great difference in the number of infected 
dogs found at various places on the shores of the Mediterranean. 

49 
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7] 0 Work done at the Pasteur institufe, Tunis 

Place 

Tunis, 1908 
Tunis Suburbs 
Gafsa 
Sfax 
Tunis, 1911 
Algiers 
Bordanaro (Messina) 
Rome 
(Lisbon) 
Malta 
Athens 
Piraeus 
Catania 
Palermo 

I examined dogs in 
as follows :-

Date 

October 16 
17 

" 
21 

" 
23 

" 
30 

November 2 
4 
6 
8 
9 

Dogs examined Number infected 
with Leishmania 

222 4 
5 0 

21 0 
5 0 

299 5 
125 9 
33 27 
60 16 

300 8 
83 7 

184 15 
40 3 

275 3 
227 0 

Tunis between October 16 and 

Number of Date 
dogs 

13 November 13 
3 15 
2 19 

19 20 
15 21 
1 25 
2 27 

20 
" 

28 
1 December 2 
2 5 

78 

Total 

Percentage 

1·8 

1·6 
7·2 

81·8 
26·6 

2·6 
8·4 
S·l 
7·5 
1·09 

December 5, 

Number of 
dOgiOl 

9 
2 
3 
7 

10 
3 
5 
2 
1 
7 

49 
78 

127 

Out of these 127 dogs, I found two infected with Leishmania, that~ 
is to say, 1·6 per cent, an exactly similar result to that obtained by the 
Yakimoffs in 1911. 

The first infected dog found was the forty-eighth examined, the exami
nation was made on October 30, 1912:. The second infected dog was 
the ninety-ninth examined, the examination was made on November 20, 
1912. 

Dog No. 48. October 30, 1912.-Brought in eighteen hours after 
death. A full grown black and white dog. Neither emaciated nor 
obviously aWBluic. Its coat was in good condition, there was no loss of 
hair. Ltlngs and heart normal. The spleen was considerably enlarged, 
being about twice as large as the normal for the size of dog. It was pale 
and rather granular looking, its consistence was normal. Li'Cer normaL 
Bone-marrow of a bright red colour all through the bone. Kidneys were 
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A. O. H. Gray 711 

pale, but not otherwise abnormal. Numerous Leishmania parasites 
were found in the bone-marrow of this dog; in the spleen smears 
parasites were rare; in a smear from the liver, one parasite was found 
after a prolonged search . 

. Tubes of N.N.N. medium were inoculated from the bone-marrow of 
this dog and a good growth of typical flagellated parasites resulted. In 
addition, two dogs were inoculated intra peritoneally with 4 c.c. and 3 c.c. 
respectively of a thick emulsion of spleen pulp in physiological saline 
solution. Tbese two dogs were in good health when I left the Institute 
on December 13. 

Dog No. 99, November 20, 1912.-Broughtin twenty hours after death. 
A small emaciated black puppy; several patches quite bare of hair were 
present on the body, one of which was as big as the palm of the hand 
Eyes were normal. The animal was very anoomic. Heart ana: lungs 
normal. Spleen was not obviously enlarged, it was pale and soft. Live?' 
was pale, not enlarged. Bone-marrow uniformly red and very liquid., 
Kidneys were pale. Smears from the various organs showed that this 
dog had suffered from a very intense infection. In the bone-marrow the 
parasites were the most numerous. In the spleen and liver smears, 
parasites were seen in large number~. In a film of blood taken from the 
portal vein parasites were numerous. 

Two monkeys and two dogs were inoculated with spleen pulp from 
this dog, and s.o far as I know these animals are still in good health. 
Tubes of culture medium were also inoculated, but these were con
taminated. 

As was pointed out by Basile, and again by the two Yakimoffs, it seems 
that canine Leishmaniasis may exist in two forms: an acute form, from 
which dog 99 suffered, which attacks puppies and kills them in three to 
five months; in this form parasites are very numerous in the internal 
organs and even in the blood-stream, but splenic enlargement is not 
pronounced. A chronic form, dog 48, in which the animal does not 
appear to be iq, and the disease is only discovered by post-mortem 
examination. In this form parasites do not appear to be numerous, but 
there is considerable enlargement of the spleen. 

The cultural forms of Leishmania canis have been so often and so 
accurately described by Nicolle, Basile, the Yakimoffs and other observers 
that a further description would serve no useful purpose. 

Dr. Nicolle gave me cultures of two strains of infantile kala-azar 
(59th and 15th passages), of a strain of Bouton d'Orient (78th passage), 
and of a strain of Leishmania canis. (20th passage)? all grown on his own 
N.N.N. medium. I examined these cultures fresh, by ordinary and dark 
gr~und illumination; I made very numerous preparations which I stained 
by various methods, and, like other observers, was unable to make out any 
structural differences between them. . . 
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712 Work done at the Pasteur Institute, 'l'unis 
. 

At first I found considerable difficulty in making good stained prepara
tions of the cultural forms, the trouble being to avoid background stain
ing. I found that the following method, which is a modification of that 
recommended by Dr. Nicolle, gave me the best results. 

An ordinary pipette is taken and sterilized in the flame. When cool 
a little of the fluid at the bottom of the culture tube containing the 
flagellates is sucked up into the pipette, and then about three times the 
bulk of physiological salt solution. The culture and solution are drawn 
up into the wide part of the pipette and mixed. The tube is then sealed 
off high up, close to the wide part, the sealed end being drawn into a fine 
point as shown. The teat is removed and the tube containing the diluted 

Teat 

Fluicl conta.ining 
flagellates 

Teat Teat 

Fine point tobe cut off 
with scissors after centrifug'ing' 

culture is centrifuged slowly for two minutes. Great care must be taken 
to protect the fine drawn-out bottom of the tube from breakage during 
the centrifuging. PracticallY!J>ll the cultural forms are now in the fine 
drawn-out point of the tube. The very tip of the tube is cut off 
with scissors and the drop of fluid which emerges, and which contains 
the parasites, is-placed at one end of a clean slide. A drop of quite fresh 
human serum, of equal bulk, is now placed beside it; the two drops are 
thoroughly and rapidly mixed and filmed out with a spreader. The film 
is fixed in absolute alcohol for the regulation fifteen minutes. I generally 
stained my films with Geimsa's stain, using a mixture of It drops of the 
stain to every cub~c centimetre of distilled water, and staining for twelve 
minutes only. The action of the fresh serum on the washed flagellates 
causes them to take up the stain very quickly, and I found the above time 
ample. The films are then washed and blotted in the ordinary way. 
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