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‘The stimulation of different receptor ﬂc}és or the exclusion of receptor zones leads to marked changes in
the b!wd system,

Methods of denervating variow Internal orgams were worked out In the laboratory of V, I, Chemigovsky,
These methods made it possible to study the reaction of the blood sysiem 1o the denervation of the carotid si-
nuses and the arch of the aorta {1,5,6,19,12), the spleen [2,3,4,9), the liver [7,8], and differ nt sections of the
stormach and Intestines, Rather profound and lssting ancmia was obtained in all of the cxperiments, which orf-
ginamd from erythropoiesis disturbance, with adisturbance of the erythroblastic maturing processes which dee
veloped long after the operation, ‘

Therefore, the organs of the blood system are connected withthe cengal nervous system by a bilateral
nerve link, V, N, Chemigoviky and A, Ya, Yaroshevsky [11] advanced the possibility that fer are two incche
anisms reguiating the activity of the blood tystem argans,

Onv the one hand, the activity of the blood system organs can be stimulated by impulies coming from the
peripheral hlood (in connection with the change [n fts chemical composition and physicochemical properties)
into the central nervous system, from which place centrifugal impulses proceed to the exerutive organs - the
blood system organs,

On the other hand, the activity of the blood system organs ca3 also be stimulated reflexively, but the
reflex originates from the receptor fields of the various organs sending impulses to the central nervous system,
from which signals proceed to the blood system organs,

Therefore, on the basis of many factual data, many researchers have concluded that the exclusion of in~
dividual blood system organs md. also, of other recepior ficlds Is reflected in the peripheral blood picure,

The effectof pancreatic denervation on the blood system has not yet been weated in the liwrature,
The purpose of owr work was t trace the heinatological changes occurring due to denervation of the
pancreas,
EXPERIMENTAL METHODS

Seven healthy dogs with good hematological indices were used for the experiment, The pancreas
was denervated in three of the dogs, and the other dogs were used as the control,

Denervation was done by carefully separating the organ froin the surrounding tissues, The advestitia
was carefully scraped from the main large 5-6 vascular trunks feeding the pancreas and were then coated with
a 10% phenol solution over a section 1-1,5 cm long, The pancreatic ducts were processed In the same manner,
The small vessels were ligated from two directions and transected,
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For two weeks before the opcration, the background blood composition was examined for hemoglobin
coatent and number of erythrocytes, reticulocytes and Icukocytes; myelograms and hemograms were examined,
and the erythrocyte diameter and blood sugar content on an empty stomach were deteninined, After.the operas
tion, ali the blood indices were examined slwer 3-4 days, and then every 7-10 days; every 15 days, & bone mar-
row punctate was stucicd, and the crytirocyte dlameter was measured, The final stage was a microscople study
of the denervated pancreas,

EXPERIMENTAL RESULTS

After the operation, anemis develpped in the dogs, with 2 maximal hemoglobin decrease of 13-20% by the
8th-24th day, After the 3inh day, the h¢moglobin content began to increase in all of the animals and, In Maryak,
reached the original level on the 84th day, in Bars, onthe 47th day end, in Laska, on the 66th day, Analo-
gous changus were ohserved in the erythrocytes; the maxime' decrease was 1,8-2,3 millions on the 8th-24th day
of the experiment, then they began to gradually increase and reached thelr normal level on the 40th~66th day,
The reticolocyte reaction was absznt in all casey, and the white blood picture was essentially unchanged,

The study of bone marrow hematopoiesis showed that the principal changes in the myelogram concemed
- the polychromatophilic sermoblasts, which lacreased 5-14% io number; the IEuko-erythroblast ratio - con-
sequently decreased from L2-1,5 10 0,8-0,9, Thuse changes indicated lyperpiseia of the erythropoietic tissue
and some distwbance of the maturing process of the cellular elements,

The average erythrocyte dlameter was ;!ig‘xtl, changed; only in one dog was there an fncrease of some
5,28 micron, No shift of the peak in the Price-Jonos curve was chaerved,
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Fig, 1. Dynamics and ume of Hemoglobin restora~  Fig. 2, Dynamics and thine of erytlrocyte guantity re-
ton in Maryak and Malehik. v storation in Maryak and Malchik. The symbols are the

1} pancreas denervated Maryak); 2) pancreatic duc  same as in Fig. 1.
ligawmd (Malchik).

At first, the blood sugar stayed within the Himis of physiological fluctuations, but, after the 13th-27th

day, there was a short period (10-14 days) in which its level decreased to 58-64 mghh, after which the sugar con-
tent returned o normal,

In the control group of dogs, the gland was totally resected (depancreatization), the pancreatic ducts were
ligated or only laparotomy was done, with canterization of the peritoneum by a 10% phenol solution,

Comparative analysisof the data obtained showed that the hematological indices were more quicklyrestored in
the control than in the experimental group: maximalhemoblobin reduction was8-20%on the 8th- 15th day and maximal
erythrocyte reduction, 0.8- 1.5 miltion; the indices were restored on the 18th-21stday, but they were not restored in the
experiment until the 47th-84th day(Fig. 1,2). In the control with ti:e laparotomy, the réduction of the indices was extra-
ordinarily weak (hemoglobin: 2-3%, erythrocytes: 0.2-0.3 million), and restoration was observed after only a week.

During the operation, the vessels were not carefuliy separated nor the adventitia scraped off in the dog
Bars; it is interesting to note that the vessels were coated with phenol while still covered by cullular tissue,
Restoration of the hematological indices occurred earlier in this dog (on the 47th day) than in the other two (on

the 66th-84th day), but much later, howewer, than in the control animals (on the 18th-21st day) (Fig, 3,4 and
Tabley,
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Fig, 3, Dynamics and time of hemoglobin restora=  Fig, &, Dynamics and time of erytlrocyte restoration
tlon in Bars and Bobka. : in Bars and Bobka,

1) pancrease denervation (Ban); 2} woual resec- The symbols arc the sane as in Fig, 3,
tion of the gland (Bobka),

Time of fcsweation of Blood Indices in Experimental and Control Groups

Restoratian time [n days
;i%me of Kind of operation ; henioglobin | crytuocyes
Moryak | Pancreas dencrvated . 54 40
Léﬁ'ﬁ‘ THD SATHB o 2 ¢ v s w « 5 % 4 ¢ 5 & i 5 7 &6 &5
Bars L B 1 A7
Falchix Ligation of pancreatic ému R %g g
Bihka Total pancreatectomy et e b 21
Bobla Toial rewction of shc gimd e e 7 7
yoes Lapaotomy "t ' Tttt

The pathologico-histological preture (f the pancreats after Jenervation was characterized by the congestion
of the small and large veins with blood, thelr dilatation, and, ln one case (the dog Maryak), by a sharp dilatation
of the blood and Iymph vessels, which suggesied the relaxation of thekr walls, In the inuwasecrctory apparatus,
the {slands of Langeshans increased In size and capillary Injection and minute grains in the cytoplasm of the cells
were observed, which could inticate the hyperfunction of tix given apparatus, Tle latter confim the clinjeal
data, as we observed temporary hypoglycemia in the clinic, The restoration of the sugar level 1o normal Is pro-
bably connected with the supplementary action of compensatory mechanisins,

Therefore, 3 widespread tranma of the nervows systein occirred in our experimedts,

Regarding the dewelopment process of anemia and tking into account the data we obtained in other ex-
perimental seres (e vthspation of the organ, ligation of the ducts, anificial producuurt of fistulae, alloxan dia~
betes), we concluded that the changes in erydiropoicsis can occur due to the denervadon of the pancreas, and
not due to the disturbance of soiue specific hematopoictic function of this organ, Denervation, which disturbs
the chatacter of Interoceptive hinpulses, regardiess of where the actual operation is perforned (carotid sinus,
arch of the aorta, splecn, liver) affects the hematopoietic processes for a definite period of tie,

The reswration of the nonnal blood picture after a jong time interval perhaps indicaws the development

of compensating, protective adaptations of the body, which act under the influence of the central nervous sys-
tam,
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SUMMARY

1t was shown that denervation of the pancreas in dogs caused anemia lasting irom 47 to 84 days, with &
15-20°% fall of hemonlobin and 1.8-2,8 million crythrocytes, hyperplasia of the erythroblastic ssue of the bone
martow, and inhibition of the maturation process. In controls (laparotomy, resection of the stomach, ligation
of the pancreatic duct or removal of the pancreas) anemia was less pronounced, and of shorter duration, The
author is of the opinfon that ancmia was not caused by some specific effect of the pancreas on the hemopoletic
process, but was Jue to.the exclusion of the intcroceptive ficld of the pancreas,
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