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M. D. THESIS.

The Prophylaxls of Rables,

- o e o S ae s oam mm o me e e

JOHN _DONALD M.B.,C¢M.,B.Sc.. {Pub, Health Edin.)

v

IQ11905’£here was an outbreak of rables in the Island of
Penang with the result that several persoas dled of hydrophobila,
while others, including myself, required to betake themselves to
a Pasteur Iastltute for treatment. |

At the cdmmencement of the outbreak a Muziling Urder was
brought into force, but fresh cases occurring this soon gave
place to the more affsctlvs meaaélwhere there 1s a large native
population aad much of the country is sparsely populated and
therefore sparsely policed of requiring all dogs to be tied up
or 1ed) W th the result that ia a few{waeks no fewer thaa ten
thousand wandering uanclaimed dogs were shot on the island. -
showing a deplbrable state of affairs, - and no more cases of
bites from rablid animals oeeurred, Based upon the experiences
of this time I propose to consider the steps now-a-days taken
for the prevention of rabies and the prophylactic treatment éf
the rablc bite., and will especlilally lay stress upon the diffi-
culties to be encountered in the detectlon of the disease in

dogs/
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dogs and the value of experimental incolution. What are the
warning signs %y which one may kaow a dog to be rabld? Pasteur

.-remarks, in hls communications to the Academte des Sciences, that

"nothing is more varied than the symptoms,of rables", thea . .
the symptoms one may mest with of a disease in animals kaown .
by experiment to proceed from one and the same virus., from
consideration of the multitude of symptoms given in books on
the subject, that a dog may show ia the early stage of rabies.
from conversation with patients at Salgon, and from my own eX—
perience, £ kaow of no advice that would safely assure pedple
against being bitten by a rabid dog. ualess it be the general .
one to the thoughtful observe; to quickly treat aany unwonted
behaviour 1ina dog with suspicion in a country where the disease
is at all pnevalent. One patient informsd.me the first thing
he notic;gihls dog was dull and draggiag one of his hiand legs.
ﬂe took it to a veterinary surgeoa who told him the dog had
strained a tendoa aand gave him directioas how to treat it. He
returned home with the dog aad whlle proceeding to carry out
‘the instructions was bitten. IThe dog dled of rabies certlfied.
Another patieat's statemsat was that nis dog suddenly became
mad, biting the legs of the chairs,and then quickly attacked
himself, child amd servant, In my own case I was roused at
night by my fox~terrier, a timld little animal, prowling about
the room,and rose to put him downstairs. He obeyed in. his _
usual slinking fashion, but as he passed bit me on both bare feet;

a rapid succession of light nihbles sufficing only to draw

blood/
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~blood at one place., I then remembered that six wseks before he
_had coms home limping from a bite. itad it not been for wnat I
_might call a certain absent-mlndedanes= about hls fear as we en-

-dsavoured to catch him, and for the fact that after he was tied

‘up he twice made a savage silent rush, which some of us standing

too close narrowly escaped I would have been still uncthinced,
so much like his ordinary self was he and‘deparped for guarantine
ia the morning without anythiag further unusual to be noticed

about him. Oa the evening of that day the Government Veterlaary

- Surgeoa told me there was nothing the matter with him and Ehat 1

“must. be mistaken. A notable fact this disappearance of the sym-

ptoms over.a perlod of hours. 0On the following day 1 was called

.to witness him incessantly roaming rouad the XKeanel, oblivious

of my presence, gnawing at the iroa bars, and at times jumping

.in the alr as if catching imaglaary flies, or stopping for a

moment in an expectant attitude with a far away look am= 1f ia-~
tent on some distant sound, These uaquestionable manifestatlons
of the second stage of furious rables devolopiag in inteasity to
a pitiful degree further proof was deemed uanecessary and ne was
shot. Roux anad Nocard(ghowed that the salida is virulent at

least three days before the onset of symptoms. A lick of the

“dog's tongue and a break 1n the epldermis may be all that is

necessary for infectlon to result. Indeed two cases are cited

2/ . s
~last year(suggesting the possibility of infection through iatact

mucous membranee, though one is bound to think there must have

been/



peen some undetected flaw in the epithelium. The first slga of
‘altered demeanour in a dog may be an unusual display of affection
- "caressing rables". Tt is evident then how easily one may
fall to detect the early stage of rabies ia the dog, that at this
time man runs the greatest risk, and how also a dog may as the
delirium begias to take hold of him get away uadetected in the
ceascless wanderings of his biting crusade, working endless havoc
hefors exhausted emaciated/and paralysed he comes to ground again.
Remlingerfﬂha Director of the Pasteur Tastitute at Constant—
'1nople,states the reason why hydrophobia is not relatively more
‘common in that city of the homeless cur: 1is not that their parilahs
‘aTe more 1mmﬁnq,but bacguse the diseasse as a rule assumes the
paralytlc form amongst them, and the dog has not the power to
harm of the roaming biter., But éven in the much 1ess'frequenf‘
paralytic rabies, 11 which the furious stage is bridged over, and
the first stage 1845;2f11k61y to be characterised by listlessness
thaa by agitatlion., the dog will bite whea laterfered with,before
hils jaw is 1avolved by ths advanclag paralycsls, va course it is
1mpowta1t that the dog should be kept uader obsetvatloa when in
most cases the signs of the dlisease fully developed wlll be un-
mistakeable, the animal ‘dying withia five days, and death, Kelrle
étates, 1% rarely proloaged beyoqd the 7th or Bth day and never
beyond the loth. All evidence is ia favour of Pabteur s state-
ment that a dog may get well after showing the early manifestations
of rables, but never after the onset of acute symptoms, A ca39622

is related last year of a child who died of hydrophobla five moaths

after/



after being bitten by a dog not recogaised to be rabic and which
at the time of her death was in good health.

But the disease may run a sufficleantly atypical course to
-leave the dlagnosis in doubt, It may be that the symptoms are
not sufficieﬂtly suggestive of rables, or the disease may be sim-
ulated by some other dog distemper, As a ruls however, the dlf1L~
culty will crop up with animals found dead or killed under circum-
stances suspicious of rabies. I therefore think it of much lm-~
portance in ‘a country where the disease is at all prevalent and es-
pecially if thers be no Pasteur Tnstitute near at hand/that gentle-~
men in the- official capacitles of Medical officer of Health and
Veterinary Surgeon should be prepared to carry out the almost Cer-
tain test of experimental inoculation in all cases of doubt. In
‘rables we have an excellent exampla of the value of laboratory work
in the diagnosis of infectlous diseass,

Not that oae would have a person bitten by a dog suspectied of
rables delay for the termination of an experiment that must last
at least fifteen days. One must give him the benefit of the doubt
and advise him to proceed at once to the nearsst Pasteur Institute,

and if desired the dog's brain may be seat after him in glycerine,

~not in spiritg as Dr. Braw the Director of the Pasteur Ianstitute at
Saigoan told me, ig the medium in which they frequently arrive. But
it 1s for the sake of getting holg at the earllest possible oppor-
tunit@~of’the first links ia the chailn of evidence that rabies
exists, and therefore with the best hope of stamping it out with a
miﬁimum of damage done. Why, unless‘by importation from an out-
side source, rables should re-appear after many moauths of freedom

from/



from the disease‘is a question ia the present knowledge of the
workings of Iafection difficult to answepiand the difficulty is ot
lessened hy the fact that the specific morbific agent yet remains
undiscovered., No one now-a-days would advaace the theory of origin-
ation de novo, nor is infection through the air a likely possibility.
Nor 1s there evideace that the virus is reslstant upon fomites

and likely to be coaveyed by that medium to any far-reaching extent,
though{spaaking of fomites, the case of the maa who contracted
hydrophobia from biting, the knot of an iafected rope is aote-
worthy. The probability is that it is almost always communicated
from ia%;iation by a bite. Majendieyéhowed that virulence diminish -
ed with the passage from dog to dog, until the fourth or £ifth dog
in the series failed to take the disease. Perhaps in this atten-
uated form it is transmitted, until some day/by_ageacies yet unknown,
the former viruleace is again acquired. "Theﬁﬁesulting disease 1is

the product of the sum total of the character of the infectiang
agent, on the one hand , aad of the subject of ianfectioa on the
other", While reallsing the truth of ths broad axiom one also
realises the jafinite scope of the possibilities it suggests.

Oa the other hanq/many cases of rabies must remaln undetecteq’and in
many cases the—suapoeted—casoy (the suspected preseacd of the discase
is'not reported to theipolice. Conceraing this question of Ianfectioa
and:the Qalue of imoculative experiment/the reports of the British
Board of Agriculture for 900, IQUi»and T902 are most lastructive
reading., T will give the following extracts:

No case of rabies coafirmed duriag IS0V in Eagland or Scotland .

Tn Wales there was a recrudescence of the disease in the summer and
@utumn months. from time to time 1a the Spriag reports of cases

nad bheen receiveq,but the evidence obtainable was iasufficlent to
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confirm the presencg of the disease . { llere oune feels/on readin%
that 1f the value of experimental inoculation nhad been fully '
realised and vigoursly carrled out the sequal might have been
I e
avoided)
on August 2Ist a greyhound developed such market symptoms of

raﬁbias that it was shot by its owner, who reﬁZEZ;& his suspicion
to the policez The presence of the disease was afterwards confirmed
by inoculative experiment. Then follows the report of many cases.
Two conclusions are arrived at i,e, that all these cases had a
common origin dating from about March and that it was introduced
from some other country,{France for example still records two tO
three thousand cases a year) in spite of the utmost precautioas
of the Custom House aand Dock Officials. This statement is also
made"It is altogether opposed to the past experience of the Board
that rabies should prevall for loﬁg in any district without mani) ;
festing itself". 1In T90I Eagland and Scotland again remained free
and only two cagses were confirmed 1a Wales. The first: in .January,
" occurred in a cow at a farm aot Par from where rabies had been
confirmed in October of the previous year. Besideglother animals
on the farm ha® died under susplcious clrcumstances. The second
case occurred in March, ngownerless cur, and the source of infect)
ion not discdvered. For the folloWing nine months Great Britailn
enjoyed a complete i@ﬁﬁity from rabies. But then comes the report
of T902, when we find. beginning with a case in January where the
source of infection was not discovered, the existence of rabies

clearly established/and there is a long list of eases until June.
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Here there is a break until November when reports are received
glving rise to. grave susplclons which are coafirmed by 1nocu1at1ne
experiments conducted by the Boards ¥eterinary Officers, (The
authorities haveaevidentlyfnow“gecome fully aware of the value of
experimental inoculation). It is thought.:that these latter cases
might be traced to a dog reported in that distrilct in the summer as
' K e
suspected of rabies, all traces of the dog haviing been lost. There
follows 1ia coatrast to the statement I have quoted from the report
of 1900 "Rabid dogs must have besn at large in districts in which
their presence nad bsea uadetected", 0a the 28th of May a man
died of nydrophobla. It traaspired that he had been bitten by a
dog nearly two years previously in the same neighbourhood. ~The
disease had aot besa 1ecognieed in thoe dog at the time but this N
: sad avent showed that 1t had probably exiqted undetected in that
'distrlct at that date". {(The moral is obvious, experimental inoc-
ulation would have saved the situation).

In procesdiag to experimeatal inoculation, it is well that the
operator sﬁould nrotect himself with rubber gloves, Fatal resplts
have been recorded Also that he should have a tub of disinfectant
by him for. the reception of all 1nfect1ve materlal and that he
.should recognise all aseptic . precautions, using flame sterllleed

1nstrumeate in dealing w1th the central nervous matter of the dog

A
and in operating upon the rabbit lest septicormia interwene to
. Lo

faleify the reeult.
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'An eye for compajiilve'poét—morten appearances will here be of
value and while dissecting the dog he may note conditions which)
though not in themselves conclusive may furnish corrgEE?ative evidence.
for example conditions describedoihat may be met with are broken teeth.
a dusky livid buccal muscous membrane, congested fances/enlargement
of the lymph glands generally with blood effused into them, the
stomach containing no food, but a collection of all sorts of substances,
and 1t may be,6a black 1i%u1d like coffee dregs.

Three years ago/ﬂegri described BQ bodiesprobably protozoal in
nature, and which are always jntra—-cellular, that have been maintained
to be constantly found in rabies in the pyramidal cells or nerve-
corpuscles of the formation of the cornk Ammonisland in the cor-
puscles of Purkinje of the cerebellum, In form and size they are very
variable, ranging from less than % to 25 mi$0r o-millimetres, the small-
est being capable of traversing a Borkefeld filrer. Whether they
truly represent the parasite of the malady is contested for it is
questioned if they are always to be found however thorough the search,
and they are.either absent or VvVery rarely found in the medulla, the
chief seat of election of the virus. Again they seem tO be found in
fewer numbers, the severer the case,and fewer in rabies % virus fixe
than rables dem trues. But if the presemnge of these bodies be estab—
1ished as pathognomonic of the dbsease—and the whole matter seems to
to still sub judice — there would be a means of histological® dia-
gnosis capable of deciding the matter within 24 hours, though at
present beyond the SCOP® of most people in a position to undertake

the bilological test which I am pleading for as a comparatively

simﬁle/
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simple and certain means of diagaosis.

The method of experimental inoculation adopted is to cut a
plece the size of a small pea from the medulla in the region of the
floor of the fourth ventricle and centralvcanal which is then emul-
gified in 3 c.c. of the laboratory bouilloq}or sterilised water
and two to three drops iajected sub-durally. As I witnessed this
simple operation at Saigon,the rabbit to bhe experimented upon was
extended upoa a board by cords siipped round its legs and passed
through a hole at each corner of the hoard. A medial.. incision
down to the skull was thea made of about an inch in length, the
tissues separated, aad a hole sufficieat to permit of the entrance
of a hypodermic needle bored, with a guarded trepnine, &t a point
4+ inch behind a line joining the eyss, kept for the purpose. The
needle is curved at the point to facilitate the iajections into
the sub-dural space. A couple of stitches, the aprlication of some
collodion,and the quick little operation is finished, the rabbit
immediately afterwards coaducting himself in his cage as if anothing
out of the way had happened. Certain poiats must now be remembered.
The rabbit may debelope septicaemia when: i1t will die about the ‘
third day wmthout—gie muscular incodrdination and paralysis char-
acteristic of rabies, which diseasc heVer.. . developes before the
eleventh day. Or ome may occasionally set up a tranmatic nerve
degeneration that may sufficiently simulate rabies in its develop-
merit, For these reasons two rabblts are always inoculate%,anq/if
there be doubt as to the result/a second series of four m;N be

inoculated/i.e. two rabbits from sach of the first pair inoculated.
\

If/
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Tf the inoculatlion has been made from a .dog which had developed

the ecute stage of the disease rabies will never appear begore the
llthjand in the vast majority of cases between the 12th and 20th,
day/the amimal dying in 2 - 4 days more, though to meet the ex-—
perience of certain rafe cases 90 days is set down as the limit
before one concludas the rabbit has not contracted rables, The
incubation may even exisad to a period longer than this in a

rabbit inoculated sub-durally from ancther aaimal}and it has happen-—
ed that the rab it has not developed the diseass and died though

jnoculated from an animal certaialy earaged. Thus we have a

s M

further reasoan for inoculating two rabbits; atl one time instead

-

of relying upon the results obtained from one. A description of

the appearances of a rabbit affected with rabies I shall l%?ve.until
discussing the proplylactic treatment of the rabic bite. égvpract—
ic;§ﬁ§ge§£irle's statement that decomposition exerts 1itirle. or no
infiligence on rabic virus, tha! whoreas cords in the early stage of
décomposition will promptly kill/the same nerve matter when stinkiag
rotten may often bhe used successfully in imparting rables = Nicolle
also recommends that, if there be any doubt as to the freshness

of the asrve m;tter* it may by keeping in glyceriae for 48 hours
previously, frequently yield successful resulis. Regarding pulice
"regulations, these of cdurse are of the first importance and the
vigilance of the policg,especially of the Mariae Police in an

island so coatinually in commnication with the mainland, is very
necessary — There are insuperablefdifficulties in such a country

in the way of a rmuzzling order being efficacious, But 1 think a

dog/



dog tax and registration necessary, each dog waaring a collar with
the name and address of its owner and its registratioa number, all
dogs fdund without this means of identification to be shot. Were
there no homeless parliahs the possibilities of the diseaée recurring
would be much reduced. It would be well also to imprésS'upon the
people the 7aecessity of reportiag to the police the recurrence

of any suspicious case, Si€ Months quarantine for all dogs brought
jnto the country is necessary, for experisnce shows that though
about 6 weeks is phe usual period of iaicubation for dogs it may
last six months or even eight. #For this reason also it 1s necessary
to keep isolated for 8 months,if‘it is not to »e shot/aﬁy dog that
has been bittem by another suffering from rabies. That all dogs
belonging to ships should be tied up whils in port 1s most essent-
ial/for such a dog becoming mad would,by the nature of the malady,
probably wander from ths ship before detected. This latter is
strongly insisted upon in the British Board of Agricﬁlture Keports,
and Customs Housg and Dock Officials have strict iajunctions —
Coming now to the prophylactic treatment of the rabic bite under-
taken tobsave the victim from a disease so terrible that no auth-
entic case of recovery has yet beon demoastrated - Stétistics com—
piled by the Comité d'Hygighéf%efore Pasteur made his discovery,
gives as the case mortality, iacluding all bites cauterized, or
hon—oauterized, from dogs certified to be rabid,at‘zl% for bites

on the 1eg§,30%,for the arms and trunk, 67% for the hands, and

’
show that the death-rate after efficient aand early cauterisation

88% for bites on the face! while Brouardel. collected evidence to

amounted to 30% 6f the cases, and 80% where there was no cauterisa-

tion, or/



or it was Masufficlent or tardy. It is evident that the protect-—
jon of clothing which more or less wipes the poisonous saliva from
the animals teeth must largely influence these statistics, apart
from the nature of the tissues bitten. The immediate treatment

of the bite is most advisable,if not to prevent the disease devel-
oping at least to prolong the jncubation. Therefore in treating

2 bite which nhas just heen inflicted, one would be iznclined to
encourage fres bleeding, by the kaife, aad cupping if practicable,
before proceeding to cauterize, best of all with the actual caut
ery., and a red hot iron may frequently be at nand when caustic
may not be immediately available. If the wound be of such a nature
as to render effective cuu%terization impossible one must be
conteht with antiseptic irrigation and the application of hot
fomentations uatil the wound has healed. Whem should & gerseﬁ
one insist unon a person resorting to a Pasteur Institute for
treatment, I asked Dr Brau. Tn all cases when blood has been drawn
was the expected reply, contusions heneath tne clothes being ignored
But every now aand again a death from hydrophobia occurs when
tham is no more history thana trivial forgott&n or unnoticed break
in the skin,or a bite from a dog a0t recognised to be rabid, |
and the victim has aever dreamed of the fate in store for him,
But these cases are umuch the exception, while one the gther hand
cases are frequently met with of ps eudo-hydrophobiﬁoi or lebqv
‘markeéi Two instances I have met with of men by 10 means aeurotic

who, with a seunse of construptlon about the throat lived for

many /
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many weeks in a state of unhappy apprehension. Cases are
frequently described of people in an neurotic cohdition mimicking
the symptoms of the disease/in so far as they kuow them especially
pharyngeal spasil -preventing deglutition, and a state of much
menyal terror 1s as one would expect a promianent feature. But
no medical observer has stated that this conditioa 1s likely to
be confounded with the disease/and in any case the fact that he
is not dead within a few days should reaséugb the unhappy individ
uwal . Oa arriving at Saigon for treatment,which in accordance
with Pastorian tradition is gratuitous to all men of all nations
who may present themselves at the nour appointed, I required before
receiv?ng my first injection to make the necessary entries in a
form provided to be filled in akl cases with the person's name,
date of bite, site, anature, whether cauterised or aot, and by whom
the dog has been certified to be rabid. The treatment . lasts for
twenty one days &n all cases , Dr Brau refusing to make it less.
Beginning with a fourteen day old cord an injection is given
twice daily for the first three days then daily for the rest of
the time, each successive injection being made from a cord of a
day fresher than the precedding. Haviag arrived at the two '
day old cord a start is given again made at the saven day corq/
and starting from thispoint the series of cords of progressively
jncreasing virulence 1is again twice inoculated which brings the
courseto a conclusion ontte 2Ist day, that is 25 injections in all.
This treatment is supplemented in cases of severe hites about the
head ,the patient receiving three Courses of the injections in I0
days, each comese finighing with the freshest cord used. The
injections are made into the subcutaneous tissgye of the abdomen
and the same dose is given to the child as to the adult.

Uantoward/
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Untoward results from the treatment have in ome or two cases been.
reported in the jburnals of late yearsebgases where paralgtic
symptoms have occured but always ending in cure, aad regarding
the nature of which opinions are at variance., Of still more rare
report is a scarlatiniform eruption spreading from the point
of puncture.lhe treatment ma?lSQ'determiae a malarial attagk
after many years freedom which, from oneds kinowledge of the ways
of malaria/does not surprise one. Also, duriag or aftex;a state
of neurasthenia or hysteria it may be"l' hysterie rabi forme) may
occur which however 1= more iikely to be from the bite and the fear
of its consequences thaa from the treatment. I saw an old man
f/ﬁvat Saigon who was in a poor state of health for his face had
been hadly mangled by the brute that had bitteh h1m improve:
marvellously in his general condition during the treatment, only
to be seized with hysteria on the last day of his tréatment,bI
fancy mefebgguégg §3§?tb?§§§he abortby the fear engendered at leav-
ing the Institute than anything else. Dr Braw however, was emphatic
about the harmlew=nese of the treatment. Locally a slightly pain-
fPul reddsned induration at the most occurs. disappeariag readily
on fomenting and not lively to occur ia those who take a hot bath
daily. As far as I could tell the treatment had no obvious effect
of any soft/and did not prevent one from enjoying active exercise
and perfeét‘heéith throughout'the course. - The only instruction

one receives is to live a=s ordlnaf§ and not pre*occupy one's mind

with the subject of rables - Whether free alcohollc indulgence or

a low/



a low state of health is prejudicial to the success of the treatment
may well be doubted, but it seems a state of nervous anxiety may

at leas’ hasten the period of incubation — A French Officer and his
wife/both having received bites on the hand of smuch the same ssverity
from a rabid dog, arrived at the Saigon Iastitute for treatment.

The husband took to the free indulgence of alcohol through—%%g course
of treatment, so much so as to have his wife ia a continual state of
anxious worry rsgardiag him —vShe developed hydrophobia and died, he
escaped — This 1s the only case of failure recorded in the last

four years at Saigon - The advent of some othsr illaess during the
treatmeat is by ao means a reason for stopping the series 6f inject~
ions, bgt rather aa urgeat argument for thelr coatinuance as usual -
Pasteur“éhowed that the virus taken from a rabid dog the "virus des
rues" is exalted ia virulence by successive inoculation from rabbit
to‘rabbitluntil by the’dUthP louﬁhpasaage the period of iacubation

" is lowered to seven dayé}and by the louﬁhpassage the virulence be-
comes permanently fixed, giving a constaat invariable period of six
completed days. But this laboratory virus kaown as the "virus fixe"
bocomes attenuated somewhat in hot climates,'so that the period of
incubation is lengthened, Thus at Saigon where the laboratory virus
comes from the original'virus fixe" of Paris the period of incubation
ia the rabbit after subdural inpculation is 8 days - I have already
described the procedure of sub-dural inoculatioh as I saw it at Saig09
two rabbits being always inoculated at the one time - They are then
"placed in a cage which is 1abelled with the date — In my daily visit
to the rabbit room, I found the rabbits always in good health for

8 days after inoculation. But the following day one noticed his food

®as untouehed and he was not easily disturbed wheq,however a
?
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dragging of the hind legs wasnoticeable. Un the following day ‘one
finds him stretched out with his head thrown back on his spine, and
were 1t not for the gentle rise and fall of the abdomsn, one might
at first glance think him to be dead, But for two days more he lives
in this se=zmingly lifeless condition, death taking place on the 12th
or 13th day. surious rabies is described as a rare occurence in
the rabbit,mest likely if it does occur to follow inoculation from
another animal. Quickly after the death the operator, ‘a- laboratory
assistant,working with the sure dexterity of long practice and with
every aseptic precaution,exposes the central nsrvous system, the
vertebrgl lamine being cut through by scissors e;@éyegggﬁ g;&gga%gggn
to preserve ;;e membranes intact and thus the merve matter agalast
germ invasion -~ The medulla is retained for the inoculation of two
fresh rabbits and two portionsof the corq73 inches each in length,
égffeach suspended by a thread in a sterilized bottle containing
caustic potash and haviag two Qpenings plugged with cotton wool,as
one preserves from contamination culture media ia test tubes. Thus
the cord is exposed to dry filtered air;turniag brown as it dessicates.
‘ NS
When required a milldmetre to cach psrsoa is saipped off and tritur—
ated with a glass rod in a com1031 glass and them mixed with bouildon
ia the proportion of 3 c.c. to each millémetre. The glasses for
mixing, and the filter paper C@8ps are of course all previously ster-—
ilized in the hot air chamber;and the glass rod, forceps, and scissors
étgﬁ44«~za::
sterilized by the spirit lamp between each éperation. Also the
needle of the sterilized hypodermic syringe is passed through the
flame betwesn the injection of each patieat, and is filled by piercing

throﬁgh the paper c@p protecting the coateats of each glass -~ Each

glass/
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glass 1s 1abelled with the strength of‘the cord prepared and patients
are taken in routine accordiﬁg to the strength of cerd in the series
at which they are due, progress1ng to prevent a001dents and allow

of the same syriange being used from the less to the more v1rulent
injectioas - The skia is washed with anti-septic, and for a second
after the iajection a pad of cottoa wool soaked in the antlseptlc

is applied to the nuancture - At Saigon the aumber of cases treated
does not necessitate the dally jnoculation of rabbdits portione of
cord according to the days of der H,catnon that may be required,

being reserved ia glycerine for #ke future use -— Uthefbﬁethods of
treating the cord are also used. Puscarif obtains the same results
by heat as the Pastorian method does by dessicationband HYgyes
employs the method of d4ilution of the fresh cord to corresponding
strengths — The latter T understand is the method employed at the
Pasteur Tastitute of Tudia and is the methegjggplicable when it 1is
necessary to sead the virue to loag distances — The fact tﬁat the
same result can be obtained by dilution proves, that in degssication
of the cord the virus 1s not attenuated but diminishsd in amount.
The resuls of the treatment differ but lit%%? in the Institutes
through;;t the world, the latest statistics giving the death rate
from -18% at Lyoas to l.24% at Vienna. These figures speak for
themselves, testifying to a remarkable achievement in the field of
prehentive medicine, brought about by the genius of PaQteur. But
they only Jnclude the cases where death hag supervened 15 days after
the treatment, deaths occuring before this, belng consideredidue to
the severlty of the virus, the gravity of the bites,or from delay in

g01ng to Lhe Institute for treatment - Tt is not uanusual for people

bitten/
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pitten om the face to be arriving #n the rd week — It 15 54152_"
that in Spain all persoﬁs who arrive fpr treétment after'theﬁiuﬁh
day are refused with lmplacable firmnestllﬂere lies the one weak
point ia the Pasteur treatment. The disease may out-run the remedy,
ewen when treatment is undertaken immsdiately, and the case end as
disastrously ag if it had not beeh'treated at all. Severe multiple
bites of parts rich ia nerves and lymphatics,close to the spinal
origin of the nerves, are proved to be the most dangerous. Thas
polnts to the fact that the virus does not, as a rule, reach the
central nervous system immediately,that there is a period of delay
or passagg,depending upon the npart bitten,befoquwhat Gamaleia calls
the period of lncubation in the central nervous systell. Pasteuréu
showe@ however., that latravenous injection of aa sar was,as one
would expecg,ineVitably followed by rablesy in spite of immediately
cutting it off with the thermocautery between the point of inocu-
lation and the head,Keirlggéecords that eight boys were bitten by
the same dog, and four died. All bitten on the bare face and heck
died, the others escaping, and all were under treatment within three
days of having been bitten. Jor the completion of immunization
fifteen days after the termination of treatment are required. There-
fore,he concludes,that all cases which develope the disease ian 35
days are not amenable to treatment,which is useless when the disease
has declared itself. He quotes the statistics of Bollinger, compiled
before the days of the Pasteur systel of inocuLationlthat the stage

of incubation in 6% is between % and 18 days and in 60% between 18

and/
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and A4 days. That these boys dled from hydrophobla contracted
from the dog, and not from the treatmeng’&f easily proved by exper;
imental inoculation, the incﬁbative stage of street virus bking
gbout Pifteen days, never less thaa eleven, while that of the lab-
oratory fixed virus is seven.

Could the same reliable results be safely assured, an antirabic
serum woulq,by simplifying the treatment,replace the Pasteur systenm.
This however has not heen attalned. | |

Hesdlegs to say radiuﬁgéas here aiso been on trlal. Tiszwoni
and Bongilovaani have lately been proving that the virus in vitro
is rendered completely inoffensive by the emanations of radium;jand
also, that animals which had been inoculated with virus fixe,even
sub-durally, are saved by treatment for omne hour daily for eight days,
the rays being directed on the eyo.

So satisfisd are they with the results that they propose to
risk the experiment upon mai.

I oughi to have mentioaed,that to be bittea by a person suffer-—
ing from hydrophobia is only an accidental possibility in the late
paroxysmal manifestations of the disease. In Penang a priest told
me that while carrying out the duties of his calling at the side
of a Chinaman}supposed to be dying from the disease, he was afrald
he might have been jnoculated from the froth of the vietim's mouth
through a small wound he showed me on his finger, ile was much dis-

turbed about the possibility,and I could not but advise him to go

away for treatment. . /% ot
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