
T}IE CHARACTER OF EXPERIMKNTAL ANEMIAS CAUSED DT DENERVATING 

VARIOUS SECTIONS OF THE DIGESTIVg TRACT 

R. A.  D u r l n y a n  

From ~e  Ins~Itu~ of l~rm~l ar~l Pa~ologlc Physlology (Dlmc~or- Prof. Vo N. Chet~govsky, 
Relive Member of tbc Read. of Med. ScL. USSR). Academy of Me,Ileal Scle.~cei, USSR 

{Received 13etcher 16, 19,~. Pre~cn~ed by Prof. Vo I~ Chernlgo~ky0 Actlve 
Member of t .~ Academy of Medical Sclencet, LISS~) 

The existence of a clo~c ft~ctlon~l ilsk between fl~ otgam of the ~l[~n~ry c~nal and the blood system 
is widely ~eco~L~ed today. It has been s ! ~ ' ~  rd~at the excel.ion of the g~trolntestlnal la~ct ~r and ln- 
flue~ce~ o~ them c}~*~gcl the co.~np,~it~ of t~e blc~od [ 1,2.3,4.5.10. 1,2]. The studfcs e~abtt~.~Jng the develop,. 
~ n t  of ar~mla d~)e tode~crvat~n ofcer t s ln  tntemal orga~tz are especlslly totere, stl~~g [S,6,'/.8.10.11]. 

The purpose of ota x#ork wa~ ~o study t,~ genera| a~d ~pectftc ptct~a'es of a~cml~= cat ted by dcncrvat~ng 
tl~e c a u ~ !  =ect!~ of the ~ a l !  l~estir~, rd~e du~rdenum and a portio~ of the ~tom;tch. 

~EXP[RIME NTA.L M [ T H O D S  

Ca u �9 t~d dog~ (ma! r ~d~cd  as long-tr e~pe~tmenL O~e ~roup was u~cd as Ore control arid la  
1~e cxpcr~:~tcntal animals, o~e of t ~  ~ v c  ~ a ~  w~  dcnctvatcd. The at~unt of cr/t~,ro~ytc.~, hct~glot~ln. 
!eul~oc),te~. reti.culoc'yte~, osmotic hagtUt)' :-ad tt~c average dlameler ol the e-r)'thn>cytes and the hcmatocrtt �9 
lr~dex were determ~P~d in ~ll of the anirna|s. Bo~e m ~ t : ~ w  p~cta~c~ were ex~rnir~cd in r, ome of a~e sn~malt, 
T|~e ~mount of bi!irubin ~r~ e~sfi)'-l!bcx~ted iron ~ere also ffctcrmi~cd tn the dogs, and ~udlea were done ~ t h  

labeled | ro~ 

All the o~cra~iona were pr u~dex general ether ane~tbes~, t'Cben denerwtl~g the dt~odenum and 
t~e caudal rectio~ of the small hnte.~tine, all the nerves nmning through d~e pa~ in question were resected, The 
adventitia was also removed from t,~e ve~,els, and the vascular walls were icoa|~ with a l t ~  pher~l soi~loa.  

The ~ t o ~ c h  was dcnervated by forming a pouch according to Klemear~teV~h and Heldcn- 
bath's method (of the t~uai ~ize)~ ~hu~ dcncrvating the bottom and part of ~ body of the s~m~ch. 

E~ch aaim~l wa: examlzed for 4-10 rn~atba (5-7 mond~ average). 

EXPERIMENTAL RESULTS 

Afte~ a Icct/otl S0.-|00 cm lo G of die r  $e~tion of the ~rrla|l intestine had bisect de l l c rva l~  al~'r 
with s typical intermittent courJe develo~d In dlc carl. The f/~t weelo after deactvat/on, t.~r anemia followed 
a hypchromlc  course and was aueaded by increased reticulocytosb with asbift to the left (Fig. l). The changes 
In mmotic fragility Jnd average ~rythsocytr dimmest  sugge~ that anemlzat!oa is a ~ / J t e d  wi~h some intensifi- 

cation of hemol)-~g 

A few *ar~mlc wavez' ,  whlch r be clas~/fled u normo~ro~ulc, aormocydc ~gcac tadve  snemla, 
usumlly occurred after the po~toperative aacml~, There were no sirra of lntemlfied blood hemolysis at that 
t ime (see Fig. 1). Therefore. denervatlou of" ~]'~. esudal region of file sraall in~stiac career defiaAte distur- 
bances In the blood sys~m, The funetior~l distuti~noz of the denervated Intestinal ~ct tou ts probably not of 
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g~al l,nportance in this c~'~text, since, i n ~.xpcHmcm~ in which tiff, seellon of  the lntesrlne was ~elected, only 
a slight. ~empomrg O-4 weel~), hypochromle az;amia w~ observed to develop. 

ThereRx, e, dencrvation caused g~ca~r c l~nge/n  the blood comlx~,Itlon than did rcsectlo~ of the same 
/m~tinal ~c~:ion, 

Mere substantial changr were observed in the bloodand 'bone.. marrow afmt denervation of ~he duodenum. 

In this ca~e. tJ~ ~ncmia ',,as also inter+talent In character. During the first ~rio~.~. the.nurllb~ of ery~o- 
cy~s decreased by 2 mtllion (Fig. 2), and tl~ hemoglobin percentage was ~Muccd at the tame t/inc. The ~memil 
wa s l~,Ix>c~mic. The a m o ~ t  of rctlculocytcl greatly Incrcaled, eryllm>~le osmotic f~gillty changed and 
mk'.'o,pheroc):'m~h appeared. Ery~htopole~ls was noticeably intensified (Table 1). which indicate, intensified 
hemol)~i~. Dmlng dzc second anemic way% wldch wa~ clasdf/cd a~ hyperchtomlc, macrocytlc and hypoteg- 
enetati ~e. a f~ther reduction in the nu..x;~r of ef)a+hrocytet occurred. The color lng{ex ror~ abov~ 1. The num- 
bc~ of retic~{locytel decreased{- ~.aTttr is was lupptr (see Fig. 2. TaMe 1). There were l~o sl~-tt of iw- 
tentified blood hemolyt~ 
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Fig. I. Change in peripheral blood after denervatlon of the caudal ~gton of ~he {mall 
~tes t l r~ ,  

3) ~tlculocytel; ~) leulk~y,~s: 3) hemoglc~>in {according to Sahli): 4) eP4",+la~ac)etes: 
5) color {,~exx ar,ow ~ows ~he day of the operation. 

Therefore. dcr,~rvation of the d~&'.a~um led to consldcrable and lasting charges in the blood composition 
and to ery~hropoiesls sup~es~Ono 

It could be su~cs~d that ~ dcs~cflon of ~c efferent links wlben the duodenum is der~rvated could 
cau~ the ryn~esls of tbe aat/~nemlc factor in the mr.corn membrane of the deeds,urn ~ be dhtmbed. Thh. 
L.~c~>:er. is aot s-ufflcle,t e~ph, u.,~, Rn fl~: developn~m of such considerable chan~cs ia fl'~ bl,x~d" since the 
satia~mic activity of the duodenum f~ 3 times let, than that of the stomach ~r of the r~t of the lntcsO.ne, 

In d~e co.ntmI animals (preparation of the vegeb and nerves of the duodenum), a slight, tempory {3-4 
weeks) anemia, with som~ intensification of hemolysis, Was observed- 

Anemia with the typical inlermItwm course also developed whe.n ~he abdominal section of the dog{ 
~.{th a pouch according to Klemenl3ievich and Heid~nhala) wa{+ denel~a~ed. 

During the first period, the amotmt of eaythrocytcs and hemoglobin sharply decreased, and the rettculocytel 
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TABL~ ] 

C~a (~  p~r~cnt O[ lO0 b~r m~r~r# cctb) 

I Number of 
j cry d~ocy'~e s 
j~:  z c~ rn~ 

iblood, in 
l~t~sL~ds) 

6O00 I 2e/X! 

7980 

lrzcrcJs~d to 5 zimes the original n~'n~e (Fig. ~ ALIo, ch=nge in fragility wzs observed, the avcra~ diameter 
d c c r ~  and micro~p.~crocyzosis appean~d. The amouat of bliirub/n and easily-liberated iron increased, Di- 
gestive tz~cZ absorption and eryz}rocyte assimilation of Fe W increased c~')nsldcrably. However, Fe W quickly d~- 
app,car�9 from t]~ eaTthroc~e*. 

All ~cse sisn.* point to increased bcmoly.,ds of the blood. 
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TL~c pc~lr a~  ~'~ia (T~N~ 7) ~a~ c t ~ f i ~ d  ~ ILC hyF(l~omic , ~:~icI~w:Ttic a~l r~n~ra t l v r  l)pe, 

}el ~e~ltnr the or:~,,~al ~.vel, T ~  ~r ) - t .~) le  dcficle:~cy ~a~ 1-1.5 m i l ! i ~ ,  ~hieh wal rcra.it~ed throughout 
I~ ob~etv~ ~r~. Tb~ {x~|~ ~dc~ m.~ ~N~ve I, The anm~nt of rcticulocy~es ~crca~cd (Fi~, 3). C~notic 
fragility te~ur.~ed ~ ~ c r i g ~ ]  ~cvcl, ar, d m,~cropla~>cytt~.~s ~ppc~rcd. T.}g amounl of billr~btn flectcas~d, 
~r~ ~ Iron a~aL~ ap~r~d i~ ab~m~;~ncc. T~c h~rc;~:it)- of Fc ~ ~bsorpt~on and a~s~laLffon b~camr almost 
~c~rn~l, a,~d t,he ~ o ~  of er)-thf~c)'~c life i~:~c~-~. E~opoi~.~|~ wa~ r~lc=ably suppr~scd Cf~b]e 2). 

TABLE 2 

Change 1= E~-~ro~nic P~r~m of ~ - ~  M~nr after Formation of a Po~ch According 
to Ktenaenctievich-Heide~h, a3n tn the dog Merry (in pea cent of lf, O bo,~e marrow cell.;) 

Befoce op~ ~k~a 

Afmt fozrn~tion of 

26/11 i 0 .3  

23/III ~ 0.4 
22/IV ~ 0.3 
~ / Y i  ! 0.2 
13/Viii 0.1 
,0:xl 1 - 

o.6 
0,8 
0.7 

0.8 
0.8 

�9 L .  

1,2 i 6.1 

1.4 i 8.7 
I .t  6.6 
1.5 7.2 
1.7 7.9 
1.6 [ 8 , 3  

! 

9.2 , 13.4 

9.I !13.O 
9.7 I I . 2  

10.8 I i l . I  
l, 1.3 10.0 
l 1.8 8.3 

Number of 
& ery~,-ocyms 
"~ per I cu mm 
- ~  of peripheral 

~'- bt, ood (1o0~)  

0.9 7720 

! .I ~41~ 
0.8 6440 
1.2 6320 
1.1 6950 



Therefore ffm anemia was already the hypcrchiomlc, nmcwcytic, hyporegenctatlve type. 

Consequently, in d~r long run. dr.ncrvatlng a prtlon of file lffomich caused �9 |uppt~mo~ 
which reduced tl~ antlanemic activity of tho juice f r t~  the pouch [9. 11]. 

However. the pouch was excluded horn the dlgesti~ proccnes and dld'not partlclpate In 
vitamin Bla as~hnllation; tJiercfore the disturbance of the antianemle factor synthe~ll in - the pouch. 
cou|d not lead to er),fliropotcds d [ I I ~ L U ' ~ | i C I ~ I  e Mort~,ovl]~[', in ~ do~ ~ pylorlc p~rtlon of the ;tomach had dt 
|ar~or antlanemlc activity than ~ fundal and. finally, tl~ intestine lard a comidefable anflanemic l ~ u  

Postoperative. hytx~cilromlc anemia, character~r by tome signs of blood hemo]yds lntemlflcatlo,% 
developed in the contro! dog wltl~ a Pavlov pouch. After a month, the blood picture t~tumcd to t'~ormal. 

Po~toperatlve.. hypoch~mic a,~mia, caused by Increased hcmolydz, was observed to develop after i l l  
our opcration~ regardlen of the/a nature o~ locJllzador~ 

DISCUSSION OF R s  

Therefore, denc-vattng vaHom tectiom of the digcttiv~ tract leads to the devclopment of anemln, dis- 
tingutshed by known features. To understand the mect~nfsm of such aneml~t, one must keep in m l ~  that their 
f**t~ period was characterized by the more or less genrsal ~raitt t)71cal of ~e  anemias which atttndM the control opera- 
tion*. Evide:~dy, d~i ng Lhe fimper~od~ t,~e anemias donor have specific feat~e~ and are an afte:,-effect ofop~radontl 
t~v~ma, It is pos~i hie th~ denervation anemia has a d ~ l  mechanism: it 1~ fc~..med from ~ e  reaction of the body to 
the ]0~ Of b l r ~  and from the reaction to the n e r v o u s  l p t em U&LI~-~ c i~e~  by the t~amectlon of many nea've 
u~ks .  In the first period, fl~e a~cmias ~ e  classified as hemolytic. 

�9 The% in rdve s~b~q~aent period, the ar~einia acquires t~r specific fe~t~es described above.  

How is h ~sstb!c. 'F.~oceed|ng ftc~n factuM data. to ~ c r i b e  the ~ c t ~ n i t m  of thc~e ~ncmi~t, "l~ey 
ca~:~t b: as~ociatc~ ~,l~h the dccrea~d function of a gleen organ or  a part of same, since I~m ret~ovai of d;e 
~plcen or tl~ rc~cct~on of part of the Intestine do not taut :  ,r~cmia t i ~  c~at ob~rved afar  dc~tvation. 

The be~ w~y of d~zsctlbi~g the mechanism of t,~c =r~cmL~ oh*er~-cd f, that fl~ey result frc~ live stmuttanr 
o ~  bloeki~g of both the affc~e~lt and efferent links. The c~ lu~on  of t L ~  links and ot~,ers cause the organ, or 
a s~cti~ of t~ to leave the o '~ro l  of the. nervou~ ~/stem: .the ~ect~o~ of t~c cemrai ~ervoia D~tem do not re- 
ceive the ncec~ry  signaling from the p:rip}~ry and e~nr~t cha~ge tbc c~gaa's ~ a t i ~  in the requit~2d dil~c- 
ttoa~ d ~  to t.v~ ~ectioning of r efferent nerves, 

Th~s explanation is b~ed on the theory expressed by V, N. Chemigowky and A, Ya. yarotbevsky [ !0] 
flint the st~bilit)' of the blood composition is m~lntaincd by the consta~ to~ie imF.tlscs going from the orgam 
to the central nervot~ ~.~tem. The tonic impulses, in their turn, are ~cce~ziy to realize t|~ efferent, regulat- 
Ing action of the nervom.r/stem on the hcmatopiet tc  apparatua. Recently, g. gomla p~blished a monograph 
{ ]3] introducing the view that, in the organs which h a ~  to 6o with h e m a t o ~ e , i t ,  constant formattcm of rdm 
special ~ubsta~ccs "potetlns" occun and these substances maintain the noemol level of hematopoiesls, Der~rva- 
tlon of thc~ organs stops the formation of these-s~'~1~nceg 

Such an explanation does not negate, but rather supports the thoughts that the nervo~$ t),~Cm IS probably 
tmportar~t to the malntainance of normal activity in the blood system organ,. Evidently, " p i e t i m "  are only 
tl~. ~mermediate humoral link tn nervous s).s~m regulation of the bloo~ D~tem. 

SUMMARY 

Stud|~ of the blc~ picture and bvne marrow before znd after denervarlon of varlompam of the alimen- 
tary canal In arJmals In wries expertmenu ~owed that de~netvation of ~�9 caudal part of the small intestine 
cameo ~ development of a normochromic notmocytir anemla; dener~adoa of the duodenum-hype~Aromle 
macrocytlc anemia, and denervaUon of a part of the stomach led to h y p e ~ s o m i c  maczocytic anemia. 

Russian. 
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