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Tt~ i~tf~e~,~ce of the w : ~ o ~  , y t c m  on ~em~globin ~et~boli*m ha~ not )*t been ..Taf.qctently explored. 
T~r d~ta in tim li~cr, t~c  regard{hE the lnfh~e~c~ of t ~  ,~r~O~ ty~tem on the peripheral bk~g  picture [1,2,3- 
7. 9,. iO], in mo~[  c~c% r c f ~  o~*ly to | c u ~ ) t e t .  T~crr ~ much lest work regarding the lrtfl'aencv of tile 

~)e,-,~o~i t)~tem o~ the re$ b|o<>~[l, 4. (>. 12Jtndln t~)e {~-w e d~t~r.,g ~ l r  tl~: authort b,rely mr d~e itl- 
fi~,enr of the nervo~)) ~)~t~m o~ hemcg~ebh~ 0~'com~Itio*l intcn~ityo At is kmwn from tt~c wo, ks o |  N. Mo 
Ntkolac~ [8]. G, ~. ~ g  (G]+ Ya. G. Ul!:~n~ky i l l ]  ~ ot~;~::a, t~:c~c it ~ ~r c lo~ relatiomhlp bct,.~cen the 
prc<e,~, of c~ t.~:rocyte Mzmogiobin~gcn~ratJo,; an~ dcc o,~;po,~t~c~l. Therefore, in tt~d) i ~  e~d blc, od changes, 
O~ m~l~t ex~,m~*~ the L~$~ccs of both tl~ i ~ e ~ i t y  of tl~e h e m . ) t i c  ~oc, c ~  and the intensity of er),th:oc),t~ 
h c m ~ l ~ t n  mge~e~ation. 

The p~p~m of tV~t wo*k wa, to study tLe e~fect of ~i~tvrbar:ce L~ t~g~m~ nervoua activit)" On tM ~ecom- 
p~it~on ar~ ~)~t~e~ of hemoglobin e~-~eriment~ll)', in o,~e, to more nearly approactt the espla~ation of the 
pc*sible l~ru pla)'e~ by die nen~out t}*stem in tl~ i~thogtmctit of various anemia% 

E X ? E R I M E N T A L  M E T H O D S  

To s t~y ~e,-aog|obin mct~bo1~hnl, the lntem~fty of hen~og~obLn decompofltioa was tie,ermined from the 
~r~obi l in  exctet~:d with t ~  stool (b)- Tc.wen's me!hod) and the" ~ntemit)" of eD'~roc)'te regeneration was de- 
~e, minr from ti~ amount of ~ticuloc)*tes In the blood, t~r level of.hemoglobln and the numl~r of er),thro- 

e)~et. 

The exFer~mc.nts we~ t k ~  on 4 dogs; higt~er r~rvom activity was dh~tvcbed in 2 of the dogs by combining 
t ~  food ~r~ 6efense tmcomHrion*d r�9 ~,d in the o~.~.er.2 by combinlngt~civ~Ab|toryand 5timulatOry pro- 
c ~ * .  J~e:  E,~.t ixoductng condhioned defe,~ve, electric tkLa: retie.vet to the continuous-sound of a bell and a 
differentiation to lU itlt~rPJpted rtn~lng. A total of 16 experiments were done combining the unconditioned 
refXexet, aml 62 were condt,cm:d with the ~coo0 vatLant of t~e m~tlm~l. 

During the ezperimenu, daily ,tedcobilin e~c~r was determined before during and after the combtr~tion. 
Examlaatio~ of stexcobLlin r in the stool wit  done on t two-d~y amount of ztoo~ A total M 124 flOG| 
lmi)'~r for stetxobilin r169 ~ede doric on the 4 de, El. Blood was mk~fl pctiodlctlly from the ear before 
amt many timer during the �9 (44 blood analyst  were done), 

E X P E R I M E N T A L  RESULTS 

In the dog Belka, weighing. 7.8 kg, highe* ncrvo ,~ activity waJ disturbed by combining the food with 



defcr,~e u.~:co~,d'~ttoned teflexe~. The dog was put tn a cl~amber and given a trough of meats then, the imom- 
ent ~ e  dog t-,~uehed the [tmat, hit paw was given an electric shock. After the first combination of.the food with 
the painful ttLmulatton, the sing no longer touched the meat, but turned away and afterwards, whene~r  be saw 
the meat. began to yelp and tear away from the straps.. It was very difficult to lead the (k>g Into the chamber! 
i t  re=L~ted, sn~pix~d and whined, but. ncvcrtheles~ the combination Was produced daily. 

Stercobtl~ excretLoa before the r was from 1.g to 2.7 rag"trot day, After the collidon, sI~rcoblUn 
c~.-etioa inc~r and reached the maximal level (7.8 rag) about the 3zd-SEh day, then decreased to 3.4 mg 
p.-r ,~y.  Tlve annual  of reticulocytea increased from 3.5 to 6.5%, but the hemoglobin level decreased slightly 
- horn 15.3 to i~.~ gak. 

A com~.-J ~l~n wa~ prod=~ced bythe tame mean, ~t in Belka in the dog Palnm, wMch weighed 11.4 k S. After 
the v~y ftr~t combl~.adon of the food an~. defeme cmcond!raoned ref]exe*, the dog became very aggressive.pulled 
aw~ty- f~  t~'~e t v a ~  ar~ yelped. In this dog, stereobilin excretion was from 1.1 to 9.2 mg per daybefore the 
r b*~t, 5)~.he 6~ d a y o f ~ e  experiment,i t  h~.crea, ed to 36.7 mg,.i .e. ,  was almo*t 4 times greater than 
-Sefefe ~.~e c~mbtn i t l~ .  On d'm 7th-B*d~ day, stercobllin excretion decreased to 13a mg per day. The amount 
of ~e$c~]c,c)-~e~ *Jd not change. By ~,~e 6th day. the hemoglobin level bad decrea, ed from 19.8 to 17.9 g~ 
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F~~. I .  ~f~eCI o,~: bemt>~k-Si~ mc~bot~m in tl~e 
dr ~ i ~ . ~  of c ,  mbir.t~g L~oe food aim defense 
vertexes. 
~) bemog~R~i~2 |e~et in blood; 2 )amo ,~ t  of  re- 
t~cuk>c?'te~ 3)  ~t, rcobiiin e:~cretioa.in mg per 
day. 

Therefore. when food and defer~e unconditi(med 
reflexes were combir~ed a temporary lntemlflcz- 
t!~,n of )~zn~ogiob:n decornpo~itlor~ was d o . f r e d :  p[g- 
n:~nt exc:ctlon in ~hc stool hxreas*d, and rbe level of 
!~cm%lc.,bin slighdy de~re~sed. 

In t~e dog SLadk/(E.8 k ~  hi#~er ner;,o~ ~ctivlty 
w~ d.~ st~r~.'d by colliding t~e sdmu|ato, y . 
~,*~ ~hibltor), proc,=~X A pe~lti~162162 co~=ditio~ed reflex 
to a eontim, o~a ~o~,~,J wi th an eicctd.cskta reinforce- 
n~<ttt ~ t  flt~t pr in the a,~m,l.  The ~,t~ering 
rc0ction wa~ expre,~ d by the Dew bcir~g ~:t~ed b~cI% 
which )cactioil w~l k) mogr~#i,~cally recorded. A dif- 
fcrc,~itiatlon w~'~ ixod'~jcd to a boil whkh rar~g with .in- 
terr~piio~k, (60 t~rern~ptlon~ ~,2r ~'i~inutc). Tt~e ~c-tI0~ 
tL".~e of the conditit~ncd ~:imulu~ wa~ 20 ~t~ond~, and 

t ~  Ihnc of th~ c~mbincd acEon of the conditioned and 
ut~cor~ditior~ed was 5 seconds. The conditioned reflex 
d~'elo/x'd s|o~r in thi.. dog. It appeared first at the 8tb 
cc~nbination, but was not permanent utail the 63rdo The 
late~t perk~ of the condir~otmd t e l ex  was from 2 to 8 
~co~d~. The conditior~ed reflex wa~ clearly expte~a~ed. 
We ~ g a n  to produce ttx: diffcrentiatiot~ in the dog after 
the ~2nd expedn~cnt, ~nd ~i~ appeared after the very 
first combination. During the development of the dif- 
drcntiation. ~c  ~iog fell from time to time into an In- 
hibited condition., and the conditioned reflex, at first, 
often dL~ ppeared. 

When the experiment w'.:h the combination was 
begun, the conditioned reflex was firmlyestabli~hed in 
the dog. and the diffezentiation wag absolute. 

I~ ~ e  experiment wi~ d~e c~mbinat i~ ,  we gave the conUnuo..~ bell sound for 20 ~econdso then, lmo 
rr~diJtcly aft=r tills bell, we ran 8 the imcrrupted.bell f~r 20 second~, then agate the continuomly ringing bell, 
�9 r,d ~ a  the electric current reiaforcemem. Gradually the r~rnber of alt.-rmting comil~o~d stimuli was In- 
crea~ed ~ $,~,9 up to 23. At lint. ~ e  expetimonU ~ done every day. then wi~  small lnterrulxiom. The 
|c t ivi ty of the nervova ptocet~t  in the animal was good; tl~ dog reacted quickly to the continuom bell sound 
by ~erking back iu paw, did not move St, paw to the imenupted bell, then jerked it back again to the continuous 
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bell sound, After frequent repetition of ~uch cxpcrlm0nt~ it became very difficult to lead the dog.into the cham- 
ber and tie it, It tore away, marled a ~  oven bit. in tho clutmber. It yelped and ran about, but durln* the e x p e r i -  
ment w~kcd very efficiently, B~ the ~nd month of the combination experiments, the dog was so mucl~ mote 
aggr~slve that tl~ c.xpctlments were somotlmel disrupted, slnc~ somettmes the dog could not be gotten Into tae 
chamber, 

In the flrzt month of the combination experiment, no sub~tantial clbturbance in hemoglob/n metabolbm 
was evident, either b~ stercobiiln excretion ~ in hemoglobin level. Only some fluctuation In the amount of re- 
tlculoc~es was observed (mmetimes Increased m 9-I0%), After the ~econd month, hemoglobin decompo.ldon 
became intensified, and stctcobllin exact ion q ~ n  Increased to 14.9. 15.8, or even to 29.1 mg p~r day (maxi -  
mum before experiment war 10 rag}, During tttis Period. tim amount of retlculoeytes somctlnret iocma~ed to 13, 
18 and 19~,. At first i intensified erythrocyre regeneration compensated for the/nereascd rate of bemo~lobln 
dccomposlUon, and the hemoglobin level ~malued the same., Only 2~ t montln after the corriblna~l~ were 
started, when there were as many as 25 altematlom of the po~l tire and Inhibitory s~imull did stercobt lln excreldo~ ln- 
c te~e  to 29.1 rag, the Lemoglobln level fall from 19.3 to 16.2 br~, and the amount of ~eticulocyte~ Increase g 
more sreadtlv to ln.5-18%. Then the combination was ~topped.and after 2-3 weeka,pigmentexcretion decreased, 
and th~ hcm-globtn level Increased gradually urrtll it ~ael~d the ot!glnai level  However, d~ a~r~unt of t~tl- 
culocyte~ remained high ( 8 . 5 - 1 0 ~ )  fFtg. 2), 
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Fig, 2. 
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Effect of combtrAng the ttimulato~y and Inhibitory proce~te~ on hemoglobin 
metabolism tn the dog. $1utdk, 
l) level of blood hemoglobln; 2) amount of blood retlculocy.te~; 3) stereobill n 
excretion in mg Per day~ arrows tnd~cate the lntenuption in the work with condi- 
tioned reflexet, 

A defcr~c conditioned reflex was also produced in the dog S~ezhka (5.,,3 kg)tua continuous bellsound and a 
differentia tlon to an interrupted bell scrunct. The'condhlo,~ed reflex dcvcloped q~ci,Jy, first appearing at the 5th 
cornbinatl~% The latent period varied, from I to 10 ~conCho The diff.:~ent/atlon production was star~.dezrly 
in d~ dog, w|~n the conditioned reflex was r~t yet completely permanent (after 12 combinations In the de- 
ve~alxncnt of the condltio~d reflex)~ The differentiation dcveloped very quickly, fL~t appearing at the 2ad 
combination , and becoming ab~olum in almcnt all expc~l:nents after dze 5th combtnatlon. The collision wa# 
produced in the same way a# in the dog ~'nadk. The ~og.bcgan to bccomo aggre~aive as a ~sult of the com- 

bination ~ImenU. 

Before the combination, the hemoglobin level was 18.3 to 19.7 gek. the number of reticulocytel 2 tO 
4. ~ and stercobilln ex~etion 3,.5 to 5.8"rag per day. After the beginning of ..he combination expedmenls 
the hemoglobin level reran|ned unchanged fc~ a month. Stetcobllin excretion Incteated the first days Mte: 
the start of the experiment and, for the t int week. was 'L8 to 10.5 rag. Later. from the 2nd to 5th wee~, 
periodic elevatlom In ttercoblHn exctetl,~t to 13.5-14,9 mg pet day were obse~ied In the cotu~ of lU 

sene~ally ~tea,~fied excretion. 



After d~c tm~mlfication of hemoglobin ~k%.omposidon (Itcrcobllin excretion was used l{ the criterion}, 
an imrca~e in tt~ attlo~mt of rcticuloc~es was observed, to 8 ~. on the 10th day and 10.5~. on the ISth day, 
~hlch l r~iotod the aet/Vltion of erythtopoieti~. Due to the latter, tbe.hemoglobln level remained steady for 
the first month. 

B~t, l~months aft.r the begl,ming of the eomblnat/on, dee hemoglobin level decreased to 1.~ ~ o f  
th~ odgi~ml arm continued to decrease, afwr a temperer 7 In.case to the normal level On the ~6th day, reach- 
lng t ~  minimum (3 ~ Sower tt~n the original) after ~Lmomht, After the'experimemm were stopped, tim 
hemoglobin level began to increase gradually. 

The degree of fl uctu~ tlon in tilt- number of reticulocyte~ during the f inal  I ~ mond~ of the combination ex- 
per~mc~ wa~ betweea 2,5 to 9 .~. .  Ot~ must point out that hemoglobin mctab0qsm was ob~rved to be tm- 
st~b~ �9 ~omc time ~fter the combination expcrlments had c e d e d .  

T ~  L~t two ex~tnwnt~  ~howcd that an instability in hemog|obin metabolism appeared, with a ~redo- 
~ni,ta:~ce of the hemoglob|n 6econ)po~ition p ~ .  din: to the ex~riments colliding higher nervom activity 

T~c dam pt~sente~ show ~hat d~r activity of the hemol)'topoietlc system 6epeoMt greatly on the fuflc- 
siena! co~ldtt{o~ ot t~m cerebra,! cortex and tlmt the reg.~lltion of h~tnoglobin synthesis and decompodt/ota is 
d b t ~ . d  d~ring t~v~ development of a neurotic oondition. Hemoglobin decomposition at first increases, then 
eC, t,~-ocTte rt.ge~r~tto, l is L,~tcmified. which cautct dr  hemoglobin level of the blood to rem~in es~entially 
t~m t~x~ for a e e r ~ n  pe~io~ of time. Aggravation of f ic  ne~rotic state leach to ~e  disruption of thl{ com- 
posi t ion,  aft.r whidi ~ ,  |~r,,~oglobin t e ~ !  of t~e bloo~ becomes coP~i~rably lowe~ 

5UMMARY 

Th* elf.ca of ~ g ~ r  P.r activity dl~tmlmncet o~ hemogloMn metabolism in the dog was studied. The 
d ~ t ~ c c ~  wede camcd by d~e comM,'~.~tion of f o ~  aml ,~$efc~~e u~corMitioned reflexes and by a comMnation 
of ir~V~ ~to~y arm exct~'atc,,y prc~e~es, lfter a c o . ! t i e r e d  defeats: clcc~ic skin ,eflex and iu  differentiation had 
Mc~ p~r formed. It ~at dt~oveted ~at  after ~he development of the neurotic state cau~d by such dis- 
t~rM,~cei, hemogloMn decomp~,dtton in aMmttls was inten~lfled. Due to the compc~.,~to, y augmented etyt},Jo- 
c)te fofm~t~,~, iV* hemoglobtr, level of the blooddid not mater!lily change at the b~gi'~ing, but with th~ 
~,og~t~,r  agg:av~t~c~ o~ L~ ~e~ro~ic ~t~te, com~e~sation failed ~nd L~ bcmogtot2/n levr comiderably 
d e c r e e d .  
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