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The {nfluence of the nervous ipstem on hemoglobln metabolism has not yet been sufficiently explored,
The data In the Hteranure regarding the influence of the i rvows system on the pedpheral blood picture [1,2,3-
7.8, 10), in mou  cases, refurs ondy to lewkorytes, There Bs much Jess work regarding the influence of the
servous system on the red blood(l, 4, 6, 12]and tn the fow exinting works, the suthors barely mention the in-
fluence of the nervous system on hemeglobln decomposition intenslty, As s known from the works of N, M,
MNikolaev [8), G, B, Lang (6], Ya, G, Uzhansky [ 117 snd otien, there I 3 very close relationship between the
processes of crytirocyte hemoglobin regencration and decomposition, Therefore, In studying red blood changes,
ort must examine the Indic2s of both the Inwnsity of the hemeolytic processes and the intensity of erytivocyte
hemoglobln regencration,

The purpose of this work was to study e effect of disturbance fn higher nervous activity en the decom-
position and syntliesis of hemoglobln experimeatally, in order to more nearly approach the explanation of the
possible parts playcd by the nervous systern In the pathogenesis of varlous sanemiag,

EXPERIMENTAL METHODS

To study heroglobin metsbolizm, the fatensity of emoglobin decomposition was determined from the
stercobilin excremd with the stool (by Terven's method) and the intensity of erythrocyte regeneration was de~
termined from the amount of reticulocytes In the blood, the level of hemoglobin and the number of erythro=
cytes,

The experiments were done on 4 dogy; higher nervous activity was disturbed in 2 of the dogs by combining
the food and defense unconditioned reflcxes, and in the other 2 by combining the inhibitory and stimulatory pro=
ceser afrer fint oducing conditioned defemse, electric skin refiexes to the continuous sound of a bell and 2
differentiation to it interrupted ringing, A total of 16 experiments were done combining the uncondidoned
reflexes, and 62 were conducted with the second variant of the method,

During the experiments, daily stercobilin excreton was determined before during and after the combinaton,
Examination of stercobilin content in the stool was done on a two~day amount of stool, A total of 124 stool
analyses for atercobilin excretion were done on the 4 dogs. Blood was taken periodically from the ear before’
and many tmes during the experiment (44 blood analyses wese done);

EXPERIMENTAL RESULTS
In the dog Belka, weighing 7.8 kg, highet nesvous activity was disturbed by combining the food with



defense unconditioned  reflexes, The dog was put in & chamber and given a trough of meay; then, the mom-
ent the dog wuched the meay his paw was given an electric shock, After the first combination of the food with
the painful stimulation, the dog no longer touched the meat, but turned away and afterwards, whenever he saw
the meat, began to yelp and tcar away from the straps, It was very difficult to lead the dog into the chamber;
it resisted, smapped and whined, bug, nevertheless, the coinbination was produced daily,

Swercobilin excretion before the collislon was from 1,9 t0 2,7 mg*pcr day, After the collision, stezcobilin
cxcretion increased and reached the maximal level (7,6 mg) about the 3rd-5th day, then decreased to 3,4 mg
per day, The amouat of reticulocym®es increased from 3,5 t0 6,5%, but the hemoglobin level decreased slightly
- fiom 18,3 t0 17,9 g%,

A combinadon was produced by the same means as inBelka inthe dog Palma, which weighed 11.4 kg, After
the very first combination of the food and defense unconditioned reflexes, the dogbecame vety aggressive, pulled
awayftomthe sraps and yelped, I this dog, stercobilin excredon was from 1.1 to 9.2 mg per daybefore the
combination, but, by the éth dayof the experiment, ftincreased to 38,7 mg, f.e., was slmost 4 dmes greater than
sefore the vombinaton. On the Th-Bth day, stercobllin excretion decreased to 13,1 mg per day, The amount
of redeulocyies cid not change, By the 6th day, the hemogichin level bad decreased from 19.8 to 17,9 g%
{Fig, 1h

Therefore, when food and defense uncondidoned
reflexes were combined a temporary intersffica«

z tion of hemoglobia decomposition was observed: pig-
é ment excretion in the stool Increased, and rhe level of
. i hemoglobin slightly deereased,
Fi p . : -
:"i ir ! ¢ In tfe dog Sharik, {€,8 kg) higher nervout activity
g " \; was  disturbed - by colliding  the sdmulateey
e ‘ 2 a1 Inhibitory processes, A pesitive conditioned refiex
’% e to a continuews sound with an electrdc skin relnforce-
z ., 1@ 1 s rent was first produced n the animal, The answering
27 T reaction was expressed by the paw belng jerked back,
E iz which reaction was kyimographically recorded, A dif-
BBy AT EAR ferentiation w2 produced to a bell which rang with in«
= :«f g L 1 terruptions (60 nrerruptions per minute), The action
= ‘ 1144 time of the conditivaed stimulus was 20 seconds, and
i t . ; ; the time of the combined action of the conditioned and
= £ ‘ 1 unconditiored was 5 seconds, The conditiened reflex
'§' 1 ’ $ 14 developed siowly in this dog, It appeared first at the 8th
E: §§ ) % 1111 canbination, but was not permanent until the 63rd, The
< e tatent period of the conditoned reflex was from 2 w B

Seprembor : -
; ee=2 13 sceonds, The conditioned reflex was clearly expressed,

We began w produce the differentiation in the dog after
the 22nd experiment, and this appeared after the very

- first combination, During the development of the dif-
drentiation, the dog fell from time Yo time into an in-
hibited condition, and the conditioned reflex, at firsg,
often disappeared,

Fig, 3, Effect o hemogichin metabolsm in the

dug Pabra of combining the food and defense

reflexes,

I} hesnoglobin level in blood; 2} amownt of re-

ticuloryiex 3} stercobilin excretion in myg per

day, When the experiment wizithe combination was
begun, the conditioned reflex wasflrmlyestablished in
the dog, and the diffesentiadon was absolute,

In the experiment with the combination, we gave the continuous bell sound for 20 seconds, then, Im-
mediately after this bell, we rang the intersupted bell for 20 seconds, then again the continuowsly ringing bell,
and then the electric curent reinforcement, Gradually the mamber of alternating conditioned stimuli was in-
creaed 195,7,9 up to 25, Atfint, the experiments vere done every Jay, then with small interruptions, The
gctivity of the nervous processes in the animal was good; the dog reacted quickly to the continums bell sound
by jerking back its paw, did not move is paw to the imerrupted bell, then jerked it back again to the continuous
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bell sound, After frequent repetition of such cxpetimonts, {t became very difficult to lead the dog.into the cham~
ber and tie 18, It tore away, marled and cven blt, In tho chamber, it yelped and ran about, but durlne the experi~
ment worked very efficiently, By the 2nd month of the combination experiments, the dog was so much more
aggressive that the experiments were somectimes disrupted, since sometunes the dog could not be gotten [nw the
chamber,

in the first month of the combinatlion experiment, no substantial disturbance in hemoglobin metabolism
was cvident, oither in stercobilin excretion or in hemoglobin level, Only some fluctuation in the smount of re~
ticulocytes was cbserved (sometimes Increased to 9-10%).  After the second month, hemoglobin decomposidon
became fntensified, and stercobllin excaretion gften fncreased to 14,9, 15,8, or even to 29,1 mg per day (maxi-
mum before experinient was 10 mg), During this perlod, the ainount of reticulocytes sometdmes increased to 13,
18 and 19%. At first, intemsified erythrocyte regeneration compensated for the increased rate of hemoglobin
decomposttion, and the hemoglobin level remained the same, Only 2} months after the combinatons were
started, when there were as many as 25 alternations of the positive and infubitory stmull dtd stercobilin excretionin-
ciease 1o 29,1 mg, the Femoglobln level fall from 19.3 to 16.2 g%, and the amount of retdculocytesincrease g
more steadity to 11.5-18%, Then the combinadon wasstopped, and after 2-3 weeks, pigment excretion decreased,
and e hemnoglobin level Incressed gradually until it rescled the original Jevel, However, the amount of roti-
culocytes remained high (8,5-10% ) (Fig. 2)
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Fig, 2, Effect of comblning the sumulatory and {nhibitory processes on hemoglobin
metaboiism in the dog Sharik.

1} level of blood hemoglobing 2) amount of bleed reticulocytes; 3) stercobllin
excretion In mg per day; arrows indicate the Interruption in the work with condi~
tioned reflexes,

A defense conditioned reflex was also produced in the dog Saezhka (5.3 kg)tua continuous bellsound anda
differentiation to an interrupted bell spund, The conditioned reflex developed yuickly, first appearing at the 5th
combination,” The latent period vared, from 1 to 10 scconds, The differentiation production was started early
in this dog, wign the conditioned reflex was not yet completely permanent {after 12 combinations {n the de~
velopment of the condltioned reflex), The differentiation developed very quickly, fint appearing at the 2nd
combination, and becoming absolute {n almost all experiinents after the 5th combination, The collision was
produced in the same way as in the dog Sharik, The dog began to become aggressive a3 a result of the com-
binaton experiments,

Before the combination, the hemoglobin level was 18.3 to 19.7 g%, the number of redculocytes 2 to
4 % and stercobilin excretion 3.5 to 5.8'mg per day. Aftet the beginning of the comblnadon experiments
the hemogiobin level remained unchanged for a month. Stercobilin excretion increased the first days aftes
the start of the experiment and, for the first week, was 7.8 t0 10.5 mg. Later, from the 2nd to 5th weeks,
pediodic elevations Ln stercobilin excretion to 13.5-14.9 mg per day were observed in the course of it
generally intenvfied excretion,
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After e inténsification of hemoglobin decomposition (stercobilin excredon was wed as the eriterfon),
an increase in the amount of reticulocytes was obscrved, w0 8% on the 10th day and 10,5% on the 15th day, .
which indicated the sctivation of erythropoiesis, Due to the latter, the hemoglubin Jevel remained steady for

twe first month,

, But, 1§ months after the beginning of the combination, the hemoglobin level decreased to 1.5 g% of
the original and continued to Jdecrease, after 3 wemporary incroase to the normal level on the 56th day, reach-
ing the minimum (3 g% lower than the original) after 2f months, After the experimenn were stopped, the
hemoglobin level began to Increasc gradually,

The degree of fiuctuation in the Qumbe: of redculocytes during the final_lfmpn'}ugf the combinadon ex~
periments was between 2,5 to 9.5%  One must point out that hemoglobin metabotism was observed to be un~
stable even some time after the combination experiment had cemsed, =

The last two experiments showed that an instability in hemoglobin metsboiism appeared, with a predo-
minance of the hemoglobin decomposition processes, due to the experiments colliding higher nervous activity

in doge,

The data presented show that the activity of the hemolytopoiedc system depends greatly on the funce
tional condition of the cerebral cormx and that the regulation of hemoglobin synthesls and decomposition is
disturbed during the development of a newotle condition, Hemoglobin decomposition at first fnereases, then
en throcyte regemeration is intersified, which causes the hemogiobin level of the blood w remain esentially
the same for ¢ certala period of tme, - Aggravation of the neurotic state leads 1o the disruption of this com-
pensation, afier which the hemoglobin level of the blood becomes considerably loweg,

SUMMARY

The effect of higher nervous activity disturbances on hemoglobin metabolism In the dog was studled, The
dsturbances were cauwsed by the combination of food and defesse uncondlitioned reflexes and by a combnadon
of frhibitory and excitatory processes, alter 3 conditioned defense electric skin reflex and it differentiation had
becr previously formed, It was discovered that after the development of the neurodc state caused by such dis-
turbances, hemoglobin decorsposition in animals was intensified. Duc to the compensatory augmented erythro-
cyte formaton, the hemoglobin level of the blood did not materially change at the beginning, but with the
progressive aggravation of the neurotic state, compensation failed and the hemoglohin level considerably
decreased,
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