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A series of expcgimenu on ca~ w~ carried o ~  in order to study the collateral circulation ~hich devek~s 
after the obstruction of the blood flow through the portal vein [14]. 

During the first laparotomy, the portal veia was ligated. "narrowing i~ lau~en. The second operatlma (20-25" 
days later) col~istcd of the complete ligatioa of the portal vein. 

Autopsy of the animals which died or were killed revealed an inte~tLrtaI tract'which was co~zzacted spm- 
flcally and enlarged c011atcral circulation which was obvious to the naked eye.  They were injected with 
white lead dis~Ivcd in benzene and then suldied by z-rays and by preparatloo undea a binocular lens. 

After the preliminary constriction and sub.~cqucnt occlusion of the portal vein of cats. two ~@~.~ of  bypad~ 
developed: some passed through the l iver-hepato-petal ,  othen connected the system of the porctl vein with ihe 
vena cavas (by-pa~ing the liver) --hepato-fugal, or porto-cavaL The hepato-petal anastomoses were reprr.teuted 
by enlarged veins originating from the gastroduodenal vein or the pylodc vein (running into the pn~tal vein perl.- 
pherally from the location of the ligature). Some of the.~ enlarged veins extended along the bile., duct, 
beside it, stili others accompani~  the hepatic artery, but all of them ditappeared into the hepatic t ~  (Fig. I ) .  
Su=h anastom~.s were cbterved in all ~ experimental cats, but in ~ they were little developed, in othels 
�9 ey were so strongly developed that their total diameter was greater than that of the portal vein. The 
collaterals which were connected with the liver ana~omosed many times along theix route amor~ themselves 
with branches of the por'~al vein aher its branches. These are true. so-called intrasystemic, anasl~mcse.s of  the 

por ta l  vein. which Insure collateral portal clreula~oL 

Hep~to- fugal anastomoses. Which connect the portal system with hollow veim develop basica]]~ 

I)  between the inferiol ~ i c  and lienal veins and the left ad~P~Inmbaz vein, the left hepatic and 
the inferior vena cava; 

2) between the sup~rlor mercnteric vein and the inferior vena caval system; 

3) between the wire of the stomach, esophagus and diaphra~n, as well at t ~  veins of the rectum ~ el 

the Ileum. 

A tmiaur bundk of ana~tomc~J or, more accurately, a veno~ plexus, connecting the tribtnarie.Jt of the la- 
ferior me.scnteric and Bend  veir~ with the left adreno-lumbar vein, the left renal vein and. flna/ly, with the lip 
ferior vcna cava itself {Fig. 2). w~  observed in the majority of Call. 



Fig. 1. A~aslomc~'.-s dc~clopi~g after l igation of the potta~ 
vein of eats. 
1) Liver, 2) location of thc stenosis of the portal  vein; 3h  
4) anastomcscs col/~cclcd with the hepat ic  tissue. 

The animals in which hhC development of hcpalo-pctal anastemcscs was observed'to p~cdominate through- 
om the c.xpcrirncnl {over l~t l years) hardly differed at all from the control cats .  In o t h e r ,  which developed 
hcpato-fugal anastomoses and imigni ficant hcp~o-pc la l  ones. constant diarrhea,  vomiting~, emaciat ion and death 
2-3 monL'hs aftca the operatic~ were observed. 

Some of the animals developed thc hcpato-pctal  to the sam<: extent  as the h cpa to- laga l  co lh te ra l  circnla- 
tloQ. The duration of rheir life ~as longer. 

The diffctcncc bct~ccn the pad~ological phenomena described above, as R appeare~, dcpcndcd on the type 
of anastomoses which, dcvclopcd in the cats. The functio~.al si~nificanc~ of these anasto~u~cs can be established 
not only on the basis of rhcir morphological dclcrmiaa~ion but by ph)~iological indicato~s as well [5, 6, 7]. 

Since the t ime of the work of I. P. pavlov and M. Ncn~ky, their cowo~kcr~ and students [8, 10, 11], Rhas  
been known that a co~iderablc  amount of ~m~cnia ,  ac t ingtoxical lyonthecentra lncrvous  system, is present in 
the blood and organs of dogs with an Eck-Pavlov fistula. 

Oa~ of us 03. G. Gord~Q, with N. V. Vc~clkin. studied the disturbance of the meta~olisra and dm role of  
ammolfia in the appearance of nervous di~ordc.~ among dogs ~,'ith Eck-Pavlov fistulas. In addition, the ways and 
methods of preventing intoxication and of normalizing the metabolism of such animals were also studied [ 1 . 2 t  
3, 4]. 

The ammonia and glutaminc co:,,cnt of d~c blood was also det~rmil~ed in people with atrophic ctnhosts of 
u'~ liver (bcbre  and aftct porto-carat  anaston~csis), h w~ found that the ammonia content o[ the blood of such 
pa t icna  also Increased [5]. Therefore it was of especial interest to determine the arnm<~aia and glu.tamlne 
+era of the blood of cals which had beck+ st:hjcc;ed to constriction of the portal vein with sub~qucnt occlusion r 
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Fig. 2. P ~  ofporto~.aval anostome,~ 
I) Left kidney; 2) part of the stomach; 3) inferio~ 
cava; 4) Iienal vein; 5) porto-caval anastomatet. 

it kc ~cuc~_r biochcmically to show the significance of the anastomoses ~_ich ~ as a l~m|~ of 

T ~  ammcx~a and glut.,mine content of the blood was first detem~ir~d ~a z~rmal cats before dee operatielL 
h ~uuvcd to be (average of 19 dcterminatiom) 0.32 mg~lb 

After the c~cradou, ~e  blood was studied at various intervah: on the 3-.T~ day a ~ t  the consuicttzql If- 
ga~an (first blo0d sampling). 3 weeks later, when a~a~tomcscs had al~ady dcve3:~cd (second b~od ta:r~linf~ 
and.~ FmaUy. on the 5-Tth day "after occlusive ligation of the po~tl  vein (third ~r  s a m p l l n ~  

"I~c bk~0d was dtawu from boT~ e~erimental and ~ormal animals under ~ ancsthesta ~uaIly 3-5 beam 
~eding them meat. frequently from die ear. more rarely from the jogulat ~ i n  c~ femoral 

The determination of ammonia was carried out by Parnas" me~od [15] c a ~ e  uich]oracel~c ce~rlfugatz 
of ~ blood. ~e  ap~idc ~itrogen of 81utarc.ine was dctermincd bythe same rrte~u3d after hydrolysis of anoth~ 
pin, Lion of the ccntrifuga~e for 11 minutes at a temperatuze of 100" with sn ~ a l  volume of 2 N 14zSO,. 

The prclimi~ary e:~erirnents carried out in 1952 [14] showed an inc~eas~ amount of ammonia ia the 
bk~.'~ of cats developing portcecaval anastomoses" 

The ~nc~ease of the ammonia co ,  tern (106~) and glmamine content ( 3 ~ )  after the operation on the portal 
can be seen clca~ly in Fig. 3, w~ete the data of the various series of e x t e n t s  av-. summarized. Ccm~ 

q~r_m~]y, t~r ability to eIimtnate excess toxically active ammonia with the h e ~  of 8~utarnic acid by forming 

| ~m~ to cbcurr~tanccs beyond our control. :the e:cpctlmcnts were $uspen~.d ~ ~ d  tot l|~4l. 
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glutamitrc, wh+ch is h a n ~  to thc system, it p~eserved in the operated animais.  Slmila+ a n , l n  with r e t i e s  m 
amn~mla wctc recently ~ a i ~ ' d  by J. Matin, lo Bolhnan, T.  Fat:as and othe~ in experin~:~at~ on dog# [ lS] .  

A ~,c+y wguL~r ~cla~amhIp was established by comparL~ of the an~:c~n~.al ch~ngc~ of the venc~  rome 
which developed aflcr l i g a r i ~  of the portal vein with data from chemica l  ar+al)sc$. As thould have been e.x- 

.peered. the a,mnoaia c o r ~ m  of the blood lncrea~d following constriction o4" the l>~rtal vein,, indicating the 
tal  bl~-~gl f l o ~ d  into the L~k~io~ vena eava by col lateral  tx:~le.~, bypassing ~ l iver  (~c~ table) .  

Then, as a result of ~',e further development of  anastom~cs,  the ammonia  level  in the blood varied, d=- 
pendit~g on the type of a~ao ;nok .~  1hat developed-through ~ live.t or b y p a s a ~  I t ,  

After complete l i g a ~ n . o f  the portal vein and dcvelopmem ofhepa to -pe ta l  a n a ~ o m o ~ 0  the ammonia 
content b~reased again,  r ~d-~n it wa~ possible to direct  the blood ah-ound the liver :more completely 
by tying off the hepato--[e~al pad~.  

In cats no. 1, 4 . 9 ,  I~ ,  13, 14, 15 and 16, the development ofpor~o-c~valam~omo~--s predominated echo 
siderably in cc~mparison ~,5~ hcpato-petal  ones. As is appa~em m the tab le ,  the amount of ammonia tn their 
blood was high ,both aher  ~enosis of the portal vein and aher Its complete ligatioa, 

A comidcrable dr162 o(boCa types of anastomoses was observed in cats no. 2 and 5; in them, the 
considerable rise in ammo~;a content at the f ia t  blood sampling changed to a fall  of it  at the second and eve,, 
at the third blood samplL~g (cat no. 5}, since the hepato-peta l  artastOmoses ~ e m  ~ t  ligated.. 

The stencsis in cat  ~o~ 3 did not prove to be great,  both types of anastomoses developed slightly, the In- 
crease in the ammonia c~.~z:tent of the blood did n~t reach high figures. In c . ~  no. 6 and 8 t~:ah t ~ . s  of anasto- 
moses also devel0F~cd i r~ f f i c i en t ly ,  with*a slight preponderance of  thegortz--v.-'val;thc ammonia content did i1~ 
rise sharply (no. 6); it rose noticeably o~ly apex c ompk te  l lgatioa of the p o n d  vein and of  ~he hepato-peta l  
a n a s t o m ~  (no. G, 8). 

Pone-caval  anastcc:~se.4 were weaklg developed in cat  no. 7. but a g ~ a t l y  enlarged pancreatico-duod~nal 
vein, rtmning into the centra l  end of the portal  vein,  was fouml. The ammonia content ,of ehc blood proved to  be  
low (0,39 m g ~ ) .  
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Fig. 3. Nitro3en, az=monia and amide nitrogen 
of glutamin cc~te_~ La rag% of the blood of cats 
when no;real, afte~ r and complete 
ligation of the poc t~  ~ ln~  
Colum~.Q Average data;  - h~iividual analysi~ 

The inter#rezation of the dzta regarding the 
glntamine coatcn~ of t21e blood i~ ~ill difficult due to 
their divergcnce. It can be supp4~cd that this is &~- 
pendent on the b, 'evity of  the existence of excess 
amounts of glutaminc ha the blo~xl, a hypothesis cow- 
fimmd in the l i terature [13 .16 .1TJ .  

Attention shouM bc called to the fact that 
blood of  cats after ligation of the. portal  vein and o f  
the hcpato-petaI  anastomoses seemed thinncz, anemic;  
the trichloroace~dc sediments after centrifuging were 
light brown with a thick leucocyte layer instead of  the 
usual dark bro~'a (a l l  this frequently occms in the blond 
of People + with aLrophic cirrhosis of the l iver and o f  
do,~s with Eck-Pavlov fistula according to out data)~ 
These p l e l i m i n a ~  observations ircquirc vetificaticta. 

Thus~ whe~ the portal  circulation was disrupted, 
when a considerable amount of the portal blood en ten~  
the vena caval  s)~tcm, by-passing the l iver,  the am-  
monia content of the blood of the cats increased. The 
increase was cs-pe~ially sharp in. cases when the porud 
vein was comp~.~cly c l o u d  and. the por to-cava |  
moses comidcrably developed a;nd, on the conuary,  
slight when hcpatc~petal anastomose_.; wctc strongly 
developed. In o t h ~  words, the changes in the ammo~LIL 
contcm of the blood of cats following stenosls o~ 



Ammo.la NZuogen and Amlde ~irzogea of Glutamit~ Conte~ of the Blood of ~ M a i m  
l'exioth After Stenc~sb ~ Co~p~e'.e Ll~atiou of ~he Pot~l  Veia ha m ~  
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occlusion of the p o ~ l  vein of cats we~ ~ , ~ o n s  tc in changes in dogs with V, ck,eav]ov ~ ~ can serve 
a~ the basis (for experimental purposes) foc ~odiflca1~c~ of the difficult ~>eratiou Eck-Pav]ov D . ~ a  cpera~i~ 
by the simp.lcr method - ncnosis ind subse~.~eJ~ complete lJgat/c~ of the portal v e i n -  leading to the d c v e k ~  
ment of pono-cavzl anastomoses. The la~-~r, by dirccT.ing th= portal l)lood into dm ve~a ca~al system, seemed 
to produce the Eck-Pavlov 

IX can be a~umed ~a t  the pathological phenomena an~ .behavioral changes of the expctimemal animals 
observed by us depend to a considerable e.~em oa the change~ in the cc~didom of biok~oical nem~lization and 
amm~da elimination. 
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