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The existence of 2 close functional link between the organs of the alimentary canal and the blood system
is widely recognized today, It has been shown that the exclusion of the gaswrolntestinal tact recepiors and in-
fluences on them changey the compusition of the blood [1,2,3,4,5,10,12), The studies establishing the develope
meat of anemia due to denervation of certaln intemal organs are especlally interesting {5,6,7,8,10,111

The purpose of 0w wark was © study the general and specific picrwes of anemiss cawed by dencrvating
the candal section of the small intestine, the duodeaum and a portion of the stomach,

EXPERIMENTAL METHODS

Cats and dogs (males) werestudied as long -term experiment, One group was used as the control and in
the experfinental animals, oue of the above organs was dencrvated, The amount of erythrocytes, hemoglobln,
leukocytes, reticulocytes, evmotic fragility -ad the average dlameter of the erythrocytes and the hematoerit -
index were determined in all of the animals, Bone marcow punclates were examined in some of the animals,
The amount of bilirubin and easily-liberated fron were slso determined in the dogy, and studles were done with

labeied fron,

All the opcratons were performed under general ether qncﬁthcsia. when denervating the duodenum and
the caudal section of the small intestine, ali the nerves running through the pant in queston were resected, The
adventitia was also removed from the vescls, and the vascular walls were coated with 3 10% phenol solution,

The stomach was denervated by forming 3 pouch  according to Klementsievich and Helden-
hain's method (of the  wsual size), thus denervating the bottom and part of the body of the somach,

Esch animal was examined for 4-10 mooths (5-7 months average),

EXPERIMENTAL RESULTS

After a section 80~100 cm long of the caudal section of the small intestine had been denervated, anemia
with a typical intermitient course developed in the caws, The first weeks after dentrvation, the anemia followed
3 hypochromic course and was attended by increased reticulocytosis with ashiftto the Jeft (Fig, 1), The changes
in osmotic fragility and average erythrocyte diameter suggest that anemization is assoclated with some intemsifi-

cation of hemolysls,

A few *ancmic waves”, which could be classified as normochromic, normocytic regencrative snemia,
usually occurred after the postoperative anemia, There were no signs of intensified blood hemolysis at that
time (see Flg, 1), Therefore, denervation of thc c2udal region of the small intestine cawes definite distur-
bances in the blood syseem, The functional disturbance of the denervated intestinal section is probably not of
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great-impurtance in this context, since, in experiiments in which this section of the intestine was resected, only
a slight, temporary (3-4 weels), hypochroinic anciia was observed to develop,

There fote, dencrvation cawed greawr change fn the blood composition than did resection of the same
intestinal s.ecton, '

More substantia{ changes were observed in the biood and bone. marrow afier Jenervation of the duodenum,

In this case, the anemis was also intermintent in character, During the first period, the number of erythro~
cytzs decreased by 2 million (Fig. 2), and the hemoglobin percentage was reduced at the same time, The anemis
was hypochromic, The amount of reticulocytes greatly Increased, erythrocyte osmotic fragilfty changed and
nicospherocytosis appeared, Erythropolesis was noticeably intensified (Table 1), which fndicates intemifled
hemolysis, Dwring the second anemic wave, which was classified a3 hyperchromle, macrocytic and hyporeg~
enerative,  further reduction in the number of erytirocytes occurred, The color index rose above 1, The num~
ber of reticulocytes decreased; crythropoicsis was suppressed (see Fig, 2, Table 1), There were no signs of fn-
tensified blood hemolysis,
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Fig. 1, Change in peripheral blood after denervation of the caudal mglon of the small
intestine,

1y retieulocytes; 2) leukocytes; 3) hemoglobin (according to Sahli); 4) er;:'ﬁzrmytm;
5} color index; arrow shows the day of the operation,

Therefore, denervation of the duodenum led to eonsiderable and lasting charges in the blood composiiion
and w erythropoiesis suppression,

It could be suggested that the destruction of the efferent linls when the duodenum is dencrvated could
cause the synthesis of the antianemic factor in the mucous membrane of the duodeumn t be disturbed, This,
however, is ot sufficient explanation i ihe development of such comiderable changes ia the blnod, since the
satianemic activity of the dwodenum fs 3 times less than that of the stomach or of the rest of the intestine,

In the control anin.als (pn:pantiob of the vesscls and nerves of the duédcnum), a' :light,' tempory (3-4
weelks) anemia, with some intensification of hemolysis, was observed,

Anemis with the typica] intermittent course also developed when the abdominal section of the dogs
»ith 2 pouch according to Klemennievich and Heidenhain) was denervated,

During the first period, the amount of erythrocytes and hemoglebin sharply decreased, and the reticulocytes
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Fig, 2, Change in peripheral blood after denervation of the duodenum, Symbols are
the same as inFig, 1,

TABLE |

Change in Erythrogent. Portion of Bone Mamow after Denervation of the Duodenum la
Laws (in poecent of 100 bune martow ceil)
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incressed to 5 times the original number (Fig %), Also, change In fragility was observed, the avesage diameter
decreased and microspherocytosis appeared, The amount of bilirubin and easily-liberated fron inueased, Di-
gestive tract absorption and erytlvocyte asimilation of Fe* Increased considerably, However, Fe® quickly dis~

appeared from the erytirocytes,
All these signs point to increased hemolysis of the blood,
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Fig A Clange in peripiersl blood pictuse afrer formation of @ pouch  in dog
Merry #cconding to Klememtsdovieh-teldenhain, The arfows thow mdioactive fron ad-
mintstration, The other symbols #re the wang sy ia Fig, 1,

The postoperative anemia (Tahle 0) war elassificd a3 the hypocluomic, microcytic and regenerative type,

Two montls sfter e operation, the ameunt of lemoglobin and erythrocytes had Increascd, but had not
yet regained the onginal level, The erytlzocyte deficiency was 1-1,5 millions, which was rerained throughout
the oheervation period, The color indev rose above 1, The amount of reticulocyies decreased (Fig, 3), Osmotic
fragitity returned o the origlnal level, and macroplanveytods appeared, The amount of bilirubin decreased,
snd the fron ayain appedred in abundance, The tnwavity of Fe® Lbsorption 2nd smimilation became almost
sormal, and the duration of erythrocyte life incrascd, Erytlvopoiesis war noticzadly suppressed (Table 2),

TABLE 2

Change (s Erytrogenic Portion of Bone Mamow after Formation of a Pouch According
w Kiemeasievich-Heidenbaln in the dog Merry (in per cent of 160 bone marrow cells)
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Therefore tie ancinia was already the hyperchromic, macrocytic, hiyporegenerative type,

Consequently, in the long run, deacrvating a puniuxf of the mmich caused erythropolesis suppresmon,
which reduced the antianemic activity of the juice from the pouch (9, 11}

However, the pouch was excluded from the digestive processes and did not participate {n
vitamin Byy assimilation; tiercfore thc disturbance of the antianemic factor synthesis  in - the  pouch
could not lcad to erythropoicsis disturbances, Moreover, in the dogs the pyloric portion of the stomach had a
larger antiancinic actlvity than the fundal and, finally, the intestine had 3 considerable antanemic activity,

Postoperative,  hypochmmic anemia, characterized by some signs of blood hemolysis Intensification,
developed in the control dog with a Pavlov pouch, Aftcr 8 month, the blood picture retumed to normal,

Postoperative, hypochmomic ancmia, caused by Increased hemolysis, was observed to develop aftes atl
cwr operations, regardiess of thelr nature or localizaion,

DISCUSSION OF RESULTS

Therefore, dencivating various sections of the digestive tract leads to the development of anemia, dise
tinguishe d by known features, To understand the mechanism of such anemizs, one must keép in mind that thelr
first period was characterized by the more or less general trajts typical of the anemias which attended the control opera =
tons. Evidently, during the firstperiod, the anemias donothave specific features and are an after~effectof operational
wauma, It ispossible thatdenervation anemia has a dual mechanism: It fs formed from the reaction of the body to
the low of blocd and from the reaction o the nervous system wauma caused by the transectdon of many nerve
wunks, {n the first period, the anemias are classified as hemolytc,

Then, in thf: subseguent period, the anemia acqudres the sycé.ific {mtu:cs dezcﬂbcd above, -

How Is 1t ;mszb e, pmcmding from factual data, 1o describe the mechsniem of these anamias * They
cannot be associated with the deercased functdon of a glven organ or 3 part of same, tince the removal of the
spleen or the resection of part of the intestine do not caus sncmia e mat observed after denervation,

The best way of deseribing the mochantam of the ancmiss obeerved B that tiey result from the simultang»
v blocking of both the afferent and efferent links, The cxtlusion of theze Unks and others cause the organ, o
a s~ctiog of It, 1o leave the control of the nervous systern; the sectiom of the central norvous system do not e
ceive the necessary signsling fromn the periphery and cannot change the ergan's operation in the required direce
tion, due to the sectioning of the effercat nerves, ’

This explanation is based on the theory expressed by V, N, Chemigoviky and A, Ya, Yaroshevsky (10)
that the stability of the blood composition s maintained by the constant toaic impulses going from the organs
to the central nervous system, The tonic impulses, in their turn, are necessary to realize the efferent, regulate
ing action of the ncrvous system on the hematopoletic apparatus, Recently, E, Kom{a publithed a monograph
{13] introducing the view that, in the organs which have to do with hematopolesls, constant fonmation of the
special substances *pofeting® occurs and these substances maintain the normal level of bematopoiesls, Dencrvas
tion of these organs stops the formation of these substances,

Such an explanation does not negate, but rather supports the thougla that the nervous synem Is probably
importamt to the maintainance of nornal activity In the blood system organs, Evidently, *poictins® are only
the Intermediate humoral lnk in nervous system regulation of the blood systemn,

SUMMARY

Studies of the blowd picture and bone marrow before 2nd after dencrvation of variows parts of the alimen-
tary canal In animals in series experimens showed that denervation of the caudal part of the small intesune
caused the development of a normochromic normocytc anemia; denervation of the duodenum~hyperchromic
macrocytic anemia, and denervation of a part of the stomach led to hyperchromic macrocytic anemia,

P

¢ In Russian,
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