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Iz is known from the expedmem~ o~A. A. Valdman that rabbits are qui~ suscept~b~ to bacteriaof dm 
Typhoid-paratyphoid group and that uuCr certain infective condilicx~ they pm..~.~ a picc~Jr of th.~. dheJum which 
is close Lu its cc~c,e to the pathomorphc.~ical picture of paratyphoid in man. However, un~H recently ix hal 
not bceu ~ l e  to produce paratypho~ in rabbits by the proc_e~ of natural infectioa-~'ou~h the mc~th, be- 
cause ~'3cir stomach is a barrier, barri~ ~hc pcncuation of Hve vimIem nficroor~n~tms: into the duodem~a [1, 
2, 3, 4 ,  $,  8]. 

According to the data of many a ~ o a  [6, 7], the gastric juice of rabbits is very acid ~ 1  has gt~at s~owe.ts 
of dige~c~n~ in addition, the evacua~cc of food masses from the stomach proceeds e ~ l y  slowly. Thet~fo~ 
*he arte.x~t to infect rabbits by mouth ~ t h  even massive doses (undiluted boulliou cultnre) ,of eact. t y l ~  - murlala 
(Breslau) by feeding or by administcri_v~ ~ into the s~',.~ch th io~h a robe does not ~ the disease, 

TaYing into account the peculL~,~s of the digestive tract of the rabbit. A. A. V~_~tan in 1930 suggested 
an c~e~five methed of infection which cc~sisu of introducing the culture by means of a s ~ g e  directly into 
the lumen of the duodenum aftc~ c u t ~  (under narcosis) the abdominaI wai l  The a u ~  studied the Pathok~k:o - 
anatc~ical picture of the incipient ~ and established the similarity c~ the motph~o~j.cal changes in rabbtr 
p a r a ~ o i d  with the typhoid form of ~a typho id  Infection in m a ~  

T ~  indicated method of achiev~n~ paratyphoid infection has a nnmbeJ of favosablc ,aspects due to the 
sland~-~-diz~tionof the cooditinm of in.r~=tiou and to the exact desa~e of the culture of  micmorganiss~ whick 
reach~ ~ intestinal uact.  

However. the operative method of  A. A. Valdman, ~ide from some technical di/ficulti~, is unavoidably 
involved with side effects on the r~ac~-lty of the system at the moment of infection a~d ~lOes not permit in veSo 
tigatict~ of the pure form of the incubation and tui t ia l  stages of the disease, which are e~pe.clal]y impmlJmt tm 
studyi~ ~ pathophysiology of the process. 

Taking i~o account all the ~ we set as our problem the achievemeut of l~atyphoid infection by in- 
fccti_n~ rabbits through the mouth. 

C~r expefimems showed that it ~z ~3ssible to obtain typical pasatyphoid disease in mbbils both by admllp 
i s t e ~  a cultmc of Breslau bacteria ~ o  the stomach with bile o~ milk throcgh a tube and also whea the labbf~t 
drinks a mixture of milk with the ~ Bi~ ~ milk, as is known, are �9 good culmre medium for bacteria of 
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the t ~ l d - p a z a t y p ~ o l d  gwup; st ~ c  same time,, bi le ,Sec~eJ  the digestive effr of' t1~ g ~ t d c  juice, dcp tep  
ring g~-~rlc secretion and neucra l~z~ the ac/dity of  the g a s ~ c  juice. In ruing milk ~ po~ibflity h~ nc~ ex -  
cludc.d thaz suW, c|enfly virulent m l c ~ o o r ~ h r m  wlU I>r preserved in the casein lump~ which a ~  for~|e..d Whel 
milk c-J~les, sad that the mic.-obe~ will go oa Iron the d~odenura with ~ f i ~  portions of  du~ adminJ~tege4 
X/q ,~  which p ~  qutckly through ~ ~mmd~. 

l.~ d~  t int  teriez of e x p e ~ u  we introduced 5,0-1O,Omlofbedbfle(undi lutedordi lutedto 1=3, 1 :$ )  
at tube into the stomach. T~e~ culture was admintste~d in do~,~ of from 15 to 100 mil l ion bacteria, 

fo]1~edbyS.0--lO+Omlofblle.in tLv: ~cond series ofexpe.rimentZo the culture in a dosage of 500 mil l ion 
wit~ 100-130 ml of milk was intr~-~c~.d into the ~omach through �9 t~be. 

I~ the third serict of  experi~en~ a method of infection which is even closer, to natural conditions was 
t~ste~. The tabbit~ were aIlowed to drink freely from d ~  feeder 100-130 ml of  milk to which 500 ( :~ed.mes 
250) million bacted~ of a ?,4-ho~r culture of the Breslaubacil "l~ grown on meat agat l~d been adde~l. Th~ 
a m ~  of milk was usually d m ~  by the an|real at c~_.~, sometimes in several po,'l:iom 1~ the coup-  of 10-20 
m ~ e S .  Rabbiu which were tra~ferred to dry feed withotn water on ~ day before the experiment: drank 
m i ~  especially greedily. If the ~ a l  did'not dflnk all  the milk. the remainder was administered duough a 
t ~ e .  At fi~'t we did not feed lhe anLmal on ~ day of  infection, but later we fed durin 8 the entire experiment. 
A~ez infection, the animal~ wet-c ~bjected to ~ermometry  every 2-3 hours around the clock, daily weight de- 
renomination, recording of the general behavio~, mobility, nature of the stool, acceptance of  food. Ill pair of  
e x ~ m e n t s  the gaseous exchange (by V. V. Pashufln's method) was determined. T'be ~nima]s which did 
~ c c ~ b  were killed on the 8 .12 .14 th  day afte~ infection usually. All the zabbits were subjected to autopsy 
a~d the nature and extcn~ of tbe pathological changes in the lymphatic apparatus of  the ~ I  tract and 
o~e r  organs were noted. During autopsy we made culvares from the blood and orgaL-~ o~ F..ndo"s dlfre~ntta~ 
medium and took pieces of the o~an t  for subsequem histoL~ical examination. In all .  ~4 rabbits were infected. 

In arl CaSC~ of infecting the rabbi~ by mouth, a typical picture of paratyDhoid i a f ec t i~  was obtained. 
The r, everity of the disease varied depending on the dose of  the micrcer~an/sms administered and the condil~om 
of r~ection (vile or milk and their amount). Thus. when infection was with bile ~rou~h a tube with relatively 
~m~.ll do~..t of the Brcslsu ~ . i 1 ! ~  {from 15 to I00 m~LLoo bacteria + 10-20 ml  bile) light forest of the disea~ 
wev~ obtat~w.d in 22 ~abbitz wi~h a long i n c u b a ~  pexiod (5-7 day~), wi~h s l t ~  feve.~ or even wide,out it .  Ida al l  
cases the disc;,~ was confh-me~ by baci~lological  a~d pathomorphological Investlgatie~ 
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Fig, I ,  Examples of.~empcramre curves of rabblu with paratyphoid ~ o ~ .  

" ' - ~ N o v e m b e r .  19,54. L P. V~dms reported oa the light fon'n~ o~the disease which he obt~inr by introduci~ 
large doses of Breslau bacted, a (220 bi l l ioa m i c r o ~ )  mixed in 100 ml  of p ~ i o l o g t c a l  solution iron d ~  
~omach of rabbitso For th~ re~oa  the dilution of  the g ~ u i c  juice by the adminbtercd liqu~i may be believed 
Io have a certain signific~_ _~_ when milk is a~m_l~isten:d aim.  



14owever+ when bile is tucd tt is hnpossible to bc ccx~aiu that the b i k  itself has no effecll oa the develop* 
mcut of d~r disease. Therefore it seemed mote pcrccptive to infect the rabbits by mouth widl a c u I u ~  of B I I~  ~ 
t ~ J ,  murium mixed with milk.  

In exp<:rimean of d~i+ gr~mp, the rabbiu independently drank am/Xturc of the c u l ~ m  (,500 mlU/oo b a ~  
1r wid~ 100 -130 ml of milk.  Al l  of them became diseased aftex a ~or t  incubation period I,'2-3 days), l a  lhs  
great ma.io.,ity d cas~  typical ,  se.rious forms d the dise~_~: developed wilh f~tal 

In la~c: work usL~g this method, we infected 39 more xabbjl$ and 16 rabbi~ were infected In a simila~ way 
t h r ~ h  a tube. The develo~me.~ of the disease in these al~Amab did not differ from l~ml of  lhe e x p c r i m ~  
group ~ s c d b e d  b e k ~ .  

the ~ajc~iry of cases of ~ i s  ~roup (25 out of 32) the sever l~  o f  the ~orp]3o]ogical ~ e s  i~ g ~  
correspo~ied to the severity of d3e c l in ica l  course of the  disease. Howeveg, ia  the remaining 7 cases, this era* 
x e s ~  was not observed. TL~ disease, at a rule, was .ccompanied by �9 c]e.a~ly evident feveJr which la.q~l 
an avexage of 4o5 d a p  (see t,~bie). Examples of the tempetatuze cm-r are shown in ~gu t~  ~.L 
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T 14o temperature rise was ~:+,erveo. 

Cou.-se of Pazrtyphoid and Outcome of the D ~  in R,xbbits Infected by Mouth wi;h a Culture of d3e Bxetlal 
Bac~]~ ( 500 mflUon bacl, cr'La) Mixed with M l i  

~m3bex of Day after infectioa cm whic~ [ Day ah,u  i~fectton on . . . .  

infected temperauLre rise occ~zred l which death o c o n ~ d  Tota l  Survived 
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Autopsy of the animaTs which died or were kilk:d at  various times in the lymphatic  s y ~ m  of  the 
t ractwasreve.aledatypicalpictureofdestruct ioa which correspoodcd, in general ,  to that descJdbed in Ihe luvem~ 
gadccs of A. A. Valdman with the imraduodeaal  method of infecti0n~ 

F ~ .  2. Mul~i~dioous Decro~c kDo~ In the lympbadc fol l ic lm of  Pcy~ '~  
patcbes in the small  i m c ~  and appendix. 



Even [tom the 2-3rd day after lnfectioao autol~y disclosed swolIc~ lymphatic ttnwtures In the 
Fm/n the 3-4th day after [nfectim trrtall ~ of a yellowish-white cok~ appeared, which .later enlarged. Them 
knots corresponded to the necr~lc areas in d~e region of the lym.,)hatlc follicle, (Fig. 2). The necrotic a r e ~  
later, enlarging, sometimes j ~  and acquired the form of solid nec.q3sis in serious f ~  of U~te disease. 
quezltly ulce~ were forrwd where lhe n e c r ~ k  m ~ e ~  tepar-':e.d aw~ty. They could be small, muhitudincm,, bM: 
more often they were single, large, with uneven edges, with decomp<lition in the center, covered 1~3 a dirty 
gray. sometimes yerlow, film. 

H~tolc~IcaI Inve.st/gadon of the lym/~at/c format/ore/n the intestines, which was carr/cd ore: by m / a  aU 
eases, gave results similar to those described by A. A. Valdman with the cper~t/ve method of Infectloa. 

T ~ .  ~abbi~ infecte'd by our metho~ ~evelop ~ dlsea.~e which is ba~ically armlogot~ in Its c l~Ical  fona 
as in its pathological-anatomical chan~e~t to ~ t  of Vaklman'~ experirnent~, i.e., the ~ u l t  of operative infectioa. 
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