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cular plate is a spiral grccve into which works a pin ) useful, occupying no surface space. In excursions it 
controlling the stage. Mr. Griffith states that wirh this could by the same means be attached to the side of a 
appliance, a very perfect focal adjustment can be oh- tree or to a ferce. NO arrangements have been as  yet 
tained. ccmpleted for the manufacture of this instrument, but it 

Illustration KO. I shows the instrument attached to a is believed tht.y will hor t ly  be made by a firm who will 
table by a screw support, the mirror placed in position undertake to produce them at a reasonable cost, as  
above the stage. As a n  adjunct to a dissecting table the Mr. Griffith has aimed to construct a serviceable portable 
Griffith microscope, thus used, would be found most , instrument at a moderate price. 
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ON CHICKEN CHOLERA : STUDY O F  T H E  CON-
DITIONS O F  NON-RECIDIVATION AND O F  
SOME O T H E R  CHARACTERISTICS O F  T H I S  
DISEASE.* 

BY M. L. PASTEUR. 

I. 

In the communication which I had the honor of pre- 
senting to the Academy in the month of February last, I 
announced, among other results, that chicken cholera 
originates in a microscopical parasite ; that there is an at- 
tenuated virus of this disease, and that one or more inocu- 
lations of this attenuated virus may preserve chickens from 
death when inoculated with the virus of maximum viru- 
lence. On account of the striking similarity that these two 
forms of virus present with the effects of variola and vac- 

cine in man, it becomes interesting to ascertain not only 
if the immunity from the more aggravated form of virus 
is absolute, for the regions of the body which have under- 
gone the preventative inoculation, but also if this immu- 
nity exists in the system, no matter what portion of the 
animal may have been inoculated, and what may have 
been the manner of introducing the virus.* 

T o  explain with brevity the results which I have to com- 
municate. I may be allowed to use the word vaccinate, to 
express the act of inoculatinga chicken with the attenuated 
virus. This being admitted, I may state, as the result of 
many experiments, that the effects of vaccination are very 
variable. Some chickens are little affected by the most 
virulent virus after one inoculation of the attenuated virus ; 
others require two such inoculations, and even three. In 
every case, the preventive inoculation does some good, be- 

t From all I have seen and read of vaccine in man, and from my experi- * Translated from the Conrpfes Rendus dc i 'Amd~v , i i e  a",S~iences,of ments on chicken cholera. I infer that  nrnccine rarely acts as a complete 
April 26th,,1880. page gjz,by P. Casamajur. T h e  translation of the first preventa~ive. There are cases cited of vaccinated persons who have h a d  
paper of  thls series appeared in the C/remicnZNe?us,vol. xli., page 4 (July the variola, and there are even cases of persons who have had it, after- 
znd, 1880). wards, as much as three times. 
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cause it acts in a certain measure. Vaccination, then, 
may be of several degrets ; but we may alwaj-s succeed 
in completely vacc in~ t ing  a chicken, nhichlneans that we 
can bring it to such a condition that it becomes incapable 
of being affected by the mozt virulent virus. 

T o  make this matter clear, I will ncn. give the results 
of experiments :-I take eighty n tnT  chicltens (I  call 12cw 

those which never sufferttl before with chicken cholera). 
'lwenty of these I inoculate with the no st Lilulent virus, 
and they all die. Of the sixty that  remain, I take another 
lot of twenty, and I inoculate them ~ v i t h  that quantity of 
the most attenuated virus which the po:nt of the ~ieedle 
will take up:':-and not one dies. Ale  they tlitn vacci- 
nated for the  aggravatecl form of virus ? Some are and 
some are not, for if I afterxards i~icculate these twenty 
chickens with the mcst virulent virus, six c r  e;glit of them 
will not die, although they may be  ill, while in tlie first 
case ever]- incculated chiclten tlied. I take again irom the 
rernainingchickens another lot of twenty, and tliese are 
vaccinatetl with the a t t ~ n u a t e d  virus exactly as  the pre- 
ceding lot, and, a week after~vartls, they are again vac- 
cinated in the same manner. Are th ty  now safe fro111 the 
virulent virus ? J%e now inoculate these t\\-ent) chicltens 
with this virulent virus, auc!, instead of tlicre heing six or 
eight nrliich do not die, there al-e tn.clve or fiiteen. Finally, 
I take tlie twenty remaining chickens, and 1-accinate 
them successively three or four times. If  I:O\TT I come to 
inoculate them with the most virulent virus, not ol:e \\-ill 
die. In this case, chickens are b ro i~gh t  to the coliclition 
of animals n-hich are incapable of suffeling frcm c11icl;en 
cholera. 

As  to the cause of non-recidivation, I find it impossi- 
bie to resist the itlea that the microscopic germ, ~vliich 
causes the tlisease, finds in the body of the animal contli- 
tions suitable to its development, slid that to satisfy the 
necessities of its life, the germ alters cei-tain zubstances, 
or destroys theni, which comes to the same thing, 
whether it assiniilates them, or \\-htther it consumes 
them with oxygen borro~vecl from the blood. 

When complete immunity has been reached, tlie n ~ o s t  
virulent germ may he  inoculatecl into any of the IIIUS-

cles without producing any effect. This means that 
the cultivatio~l of the germ has become irni~ossible 
in these muscles. They no longer contain food for the 
germ. 

I t  is impossible to  convey the impression tha t  cne re- 
ceives fro111 observing such pl ie~~omena.  Here a1.e t\\-enty 
chicltens which neverhad this disease. 1 inoculate then1 
in their pectoral muscles or, still better, in tlie muscle of 
the thigh, so as  to observe with greater ease the efi'ect of 
the innoculation. T h e  next day all the chickens are 
lying clown ; they are very lame and seem overcome by 
sleep. Theinoculated muscle becomes of enornious size, 
and is profusely filled with the parasites. From time to 
time, a chicken dies, and, at  the end of forty-e'gl~t hours 
they are all dead. W e  may talte also twenty cliicltens, 
previously vaccinated several times, and inoculate them 
a t  the same time as  the others, lvith tile same virus, in 
equal quantities. T h e  next tlay antl tile nest, they are 
all alive and in good health ; they eat and cackle as  
usual ;  tlie cocks crow ; the inoculated muscles present 
nothing abnormal. There is not even a sign to shon, 
where the sltin was punctured. This  healthy condition 
remains permanent. 

W e  may now inquire whether the impossibility of cul- 
tivating the parasite is not limited to the  muscles which 
have been inoculated. This may be  answeretl by intro-
ducing the deatlly virus in the blood vessels and in the 
digest~ve organs. I have talten ten chickens, ne; .erl~tfore 
inoculated, and ten others inoculated several times with 
the mild virus. I have then iniecttd the worst form of 
virus in the jugular vein of all these chicltens. T h e  
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first ten have died rapidly; many of them within twenty- 
four hours. T h e  ten vaccinated chickens, on the con- 
trary, have only been slightly ill from the incision of the 
skin and of the jugular vein, and were soon in good 
health. This  shovrs that the blccd of theye tell chicliens 
was itself.i/nccz'~zateci, \vhich means that prtr icus cultiva- 
tion had deprived it of the materials fit for further devel- 
opments of the germ. 

As  to the introduction of the ~ a r a s i t e  in the digestive 
01-gans, I have imitateti the epidt~nics ~ ~ h i c h  depcpulate 
poultry yards, by intrcducing the parasite in the food of 
the chicker~s. On the 11th of hIarch I brought together 
twelve chicliens, bought at the nlarliet that very morn- 
ing, antl t\\-elve others, pre7;iously vaccinatttl s e v e ~ a l  
times. Every day I gave to tliese twenty-four cliickens 
a meal of the diseased muscles of chickens, whohad died 
from chicken cholera. Through the combs of the t\k7elve 
c1iicl;ens which had not been vaccinattd I passed a plati-
uum wire, so as to distinguish them flom the other 
twelve. On tlie next day the unvaccinated chicke~is 
bag-an to siclten and die. On the 26th of march the ex-
periment terminated. Seven cf the chickens that had 
not been vaccinated have died, act1 a j a s d  ?//oulc~/zt s am-
ination reveals the fact that  the disease was in!rot!uced 
in the system, either through the hrst porticn of the ali- 
mentary canal, or, more frtcluently, thrcugli the homeis, 
which were highly inflamed, and sometimes ulctrated, in 
a manner ~vh ich  recalls the lesions of t! phoid fever.-
T h e  five other unraccinated chicltens are more or less 
ill, one seriously so. As  to the t\k7elve T-accinated 
chicke~is,nct  one has dietl, and to-tlay./. they are all alive, 
and in good health. W e  may now sulii up the results a s  
follo\vs : 

It is the life of a pal.asite, iri the interior of the body, 
which causes the disease lcnow11 as  cl~iclten cholera and 
which causes death hy this disease. SVhen the cultiva- 
tion of this parasite cannct take p l x e  in the botly of a 
chiclien, the disease does not show itself, The  chicken 
is t l ~ e ~ i  in the constitutional co~itliiion of allimals which 
chiclien cholera cannot attack. Anilnals in this ccndi- 
tion Inay be said to be born vaccinnatetl for this tlisease, 
because the f e t a l  evolution has not placed in their bodies 
the proper food of the palasite, or because substances, 
which could s e n e  as  such food, have disappeared whiie 
they were yet young. W e  must not \voiider that there 
are constitutions more or less apt to receive inoculatiolls 
of certain kinds of virus, for, as  was announctd in my 
first note, the broth of beer-yeast is entirely incapable of 
supporting the life of the parasite of chiclten cholera, 
while it is \\rell adapted to the cultivation of a multitude 
of microscopical germs, notably of the bacteridia of 
carbuncular disease. 

T h e  explanation to which we  are led by the facts al- 
ready mentioned, of the different degrees of constitutional 
resistance of some animals, as  well a s  of the immunity 
which chickens acquire by preventive incculations, must 
seem a natural one, if we  talie into consicleration that 
every cul t i~~at ion  modifies the medium in which it taltes 
place. In  the case of ordinary plants, the soil is modi- 
fied, in the case of parasites, the animals and plants on 
which they live are also modified. T h e  same thing hap- 
pens with the liquids in \vhicli they live, in tlie case of 
ferments antl other microscopical germs. The modifica- 
tions which take place have this character in comaon ,  
that  new cultivations of tlie same species in these media 
soon became difficult or in~possible. If chicken-broth is 
used for cultivating the germ of cZlz'cil.efz cholera, and if, 
after three or four days, the liquid is filtered, to separate 
all the germs, and furthermore, if after this fresh quanti- 
ties of the germs are placed in the filtered liquid, it will 

----.---A 

: : :Tl~e blood IS fill1 of pxrasites, and the interior organs are frequently 
covered with pus and false ~ ~ : e m I ~ m n e s ,  pal titularly nest  to tlie intestinal 
pockets, througli mliich tlie Serrn seenis to have penetrated. 

I April 26121, 
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3: The:e are degrees of attenuatio? as well as of virulence. I I\-ill give 
explanations in a future cornrnunicat~o~~.  1 
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be found incapable of prcducirig the feeblest clevelop- ASTRONOMY.
ment. Perfectly limpid at  first, the liquid remains in-

definitely limpid. 	 THE Roman Academy of Sciences has awarded half of

W e  are led to believe that  the cultivation of the attenu- t he  King Prize to Wilhelm Director
atetl virus in a chiclten places its body in the same state of t h e  Acet,.i Observatory at Florence, for his ob5erra-
as that of the liquid which can no longer sustain the life on rc'ellulz.
of the germ of clisease. 'CVe may extend the con~parison 
still further, for, i f  we filter the broth on tlie stcond day 1 THEsecclld Part  of Vol. 11, of papers relating to the  
of the cultiration, instead of on the fourth, the filtered Trapsit of I'enus has recelltly been published by the 
liquid mill still pelmit the cultivation of the germ, but Paris Academy of Sciences. It contains, anlcng othrr 
less readily than at  first. This  may enable 11s to under- thirgs,  the last of the hIellloirs relating to the expeditioll 
stand that  the cultivation of the attenuated germ in the to the island of St.  Paul, the h'fetecrolcgy by Dr. Roche- 
body of a chiclten may cot have removed all the food for fort, alld the Geological Researches made at Aden, Re-
the germ. The  remainder may allow a fresh cultivatjon union, s t .  Paul, Amsterdam a ~ l d  Seychelles, by M. 
of a feebler kintl. This is the same as  a first vacczizn- , Vklain. T h e  first Part  of Val. III., which is to colltaill 
fzb?z. Subsequent incculations~vill remove progressively 1 a report of  the work done a t  Campbell Island, is i l l  pre-
all the materials for the cultivaticn of the parasite. paration. 

Through the acticn of the circulation, a time will come 

when any new cultivation on the animal LL-ill renlai~i un- T H E  Reports of the Total Solar Eclipsrs of J111>7 2 4 ,  

p r o d ~ i c t i ~ ~ e . 
Then the disease cannot recidivate, and the / 1878, and January 11. ISSO," forming Appentlix 111, to 
subject becomes perfectly vaccinated. the "Washington Observations for 1876," has just been 

It may seem astonishing that  the first cultivation could distributed from the Naval Observatory. 
have stopped before all the food of the g t r m  has been 
destroyed ; but we nlust not forget that the germ is OWING to an error in the telegraphic dispatch, the dis- 
aerobian,j. and that, in the body of an  animal, it does not coverer of Comet f,1883, was called Penlzztlc. I t  should 
find the same conditions as  in an artificial nletliunl of ha\-e been Dr. C. F. Peckii'ke, of Copenhagen. T h e  
cultivation, in which there are no obstacles to its propa- comet seems to have two tails, one pointed towards the 
gation. In the body, on the contrary, it finds opposition sun, and the other p~ in t e t l  about N.15'f. 
from the cells of the organs, \vhich are  also aerobian, and 
are continually absorhing oxygen. ASTRONOIIICAL ~ I E A I O R A N D A  -: (Approximately 

\Iremight also account for the fact of non-recidivation computed for Washington, D. C., l londay, February 7, 
by admitting that the life of the germ, instead of destroy- 1881.) 
ing certain substances in the  botly of an animal, on tlie Sidereal time of hIean Noon, Z I "  I r m  49' 
contrary, adds other substances which act as  an obstacle Equation of time, 14'" z5S. 
to its further development. T h e  lilstory of the life of 
these inferior beings, of all beings in fact, authorizes this nreall noollj,.cccdzjT apparent noon.  

supposition. T h e  excretions due to vital functions often T h e  Moo?z crosses the  meridian a t  about 8.30 P. M. 
prevent vital functions of the same nature. 111 some fer- Full n-oon occurs on the 13th, and the last quarter on 
mentations, antiseptic products are formed while ferrnen- the ~ 1 s t  of the month :-New nmoon on the 29th. 
tation is going on, and even by the actiouof ferments, and ~Vcrcvry  is still evening star, follo~ving the sun by 
these products put a11 end to further action, even if there nearly an  hour. H e  reaches his closest position to the 
arestili subs ta~~ces lef tcapableof~indergoingferme~~ta t ion .  sun on the z ~ s t ,  and "greatest elongation" on the zznd. 
In tile cultivat~on of our germ, there might, in the same , Vc?zzls is still the most conspicuous object in the even- 

,
way, be substances formed whose presence might explain ( ingsky. She increases her apparent distance from the 
non-recidivation and vaccination. sun until Fell. zo"", when she reaches "greatest  elong- 

Our artificial c u l ~ i ~ a t i o n  I " East,  all angular distance of 46" 34'. of the parasite will enable us to ation 
examice this hypotllesis. I f  we prepare an  artificial cul- M a r s  crosses the meridian a t  about 10 o'clock in the 
tivation of the germ of chiclten cholera, we may evaporate morning. I-le is nearly 23" south of the equator. 
the liquid z'fz vnczro while cold, then b r ~ n g  it back to its 3z~$zZer and Saturn form with Venus an  unusually 
origii~al volume by theaddition of chicken broth. If the good opportunity for the  amateur astronomer to make 
extract contains a poison which tlestroys the germ, and if use oi his te!escal~e in the early part of the eL7ening. Jup- 
the presence of this poison is  the cause of its non-develop- iter and Venus will be in conjunction on the z ~ s t .  
nient, the cultivation of the gernlcannot talie placein this Urn?izts is on tlie nleritlian about two hours after 
liquid. On the contrary, tile development dces take mid-night, and ATejtzt?ze about half-past five in the after- 
place without difficulty. Si7e cannot then believe that, ncon. Uranus is in conjuilction with the moon on Feb. 
during the life of the parasite, there are substances pro- I 5th. 
cluced which prevent its further de~elopment .  This  is a 
corroboration of the opinion xvhich we have expressed on T h e  C'on2jtcs Re?zd2dr for Jan. 3, I S S ~ ,  contains a 
the cause of non-recidivation in certain virulent diseases. paper by M. Rouget upon a method for use at sea, and 

for travelers, explorers and others, for determining lati- 
*~ tude and sidereal time, dispensing w ~ t h  the measure-


DCXBITT01' LIQUID OXYGEK.-J. Offret has revised Pic- ment of angles. 

tet's calculation of the density of liqaified oxygen and con- Two  stars are observed havillg a t  agiven moment, the 
siclers the method inndinissable. His o~vn  calcnlntion gives same altitude : such observa~ions are coinbined in pairs, 
o.E4o. ' and by merely noting the time ~vhich  has elapsed be- 

tween the two observations, a simple interpolation in
EXFLOSITEANTI~IONI~.-Asolution of crystalline nilti- prepared for  will give the 

mouy chloride and 11~-drocliloric acid at 1.12 sp. gr. was time and tlie latilude of the place of observahon. For-prepared so as to statitl nt 38" B. On electrolysis wit11 the are given for the  case lnentioned andLechlanchC element there was obtained it1 twenty to twenty- for deducing the latitude and sidereal time from starsfour  llours most explosive deposit.-^, f i ~ ~ ~ ~ ~ ~ 
HERRAXDEZ. 	 having the same azimuths, or azimuths differing by lSoO. 

A succeeding paper by the same author extends the for-  
m u l ~to the tletermination of longitudes, by employing 

Pas t eu r  divides g e r ~ n s  and  other  microscopic orgniiisnls in to  n c i - o J i n n s  obServatiollS of the moon. 
(requiring a i r  t o  live) and nn~rcr08irc(which do not  require an).-?'~-niz~-
zniul.. 	 W. c, W. 
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