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We have shown in a previous communication that stimulation for 2 hours of the gastric mechanoceptors of a 
eat causes pronounced and regular changes In the white and red blood cell counts of the peripheralblood. Tim 
erythroeyte count rose by 20-30*k during the first phase of the reaction, and by 40-50r~ in the second. The maxi -  
mum rise in the number of  erythrocytes was by 2,800,000 per mm s, and in hemoglobin content by 18" ~ahll. In 
most of the experiments the erythrocytosis, mostly in the second phase, was accompanied by a rise in the rericulo- 
cyte count of 5-10~. 

Stimulation of gastric mechanoceptors also caused regular changes In the leucocyte count. Following a 
transient leucopenia, a leucocyzosis developed in the peripheral blood, attaining its maximum 4-5 hours after 
commencement of stimulation of the gastric receptors; the maximum rise in leucocyte count was by 11,600 per 
mm s. In two thirds of the experiments the leucocytosis was accompanied by a shift to the left of the white ce l l  
formula, a lymphopenia, and an increase in the count of ollgolobate cells. 

The present paper is devoted to the elucidation of the mechanism whereby these changes occur In the periph- 
eral blood in response to stimulation of gastric mechanoceptots. 

In the first pIace, we examined the significance of the nervous system in  reactions of this type on the blood 
cell system. 

Changes in the morphology of the blood were first followed over a period of 4-5 hour s during which the ex- 
perimental animals (cats) were maintained under experimental conditions (control experiment), after which the 
nature and magnitude of the changes in blood morphology due to stimulation of gastric receptors were studied in 

or 3 experiments. In the next experimem on the same animal we first excluded afferent nerve endings before 
distending the stomach. 

After taking the first peripheral blood sample, we opened a gastric fistula, and painted the gastric mucosa 
for 3 minutes with a 2-~'~ cocaine hydrochloride solution, which was freshly prepared.. Stimulation of the gastric 
mechanoceptors was initiated 10 minutes later, lasting for 2 hours, by inflating a thin-walled rubber bag inserted 
Into the stomach; the pressure within the bag was kept at 80-40 mm of mercury. Blood samples were taken before 
stimulation of the interceptors, and after l / t ,  1, 5, 8, and 4 and, in some experiments, 5-6 hours. 

The preliminary eocainization of the gastric mucosa inhibited the development of Re erythrocytlc and 
leucocytic reactions in I0 out of 11 experiments, although thee  reactions appeared regularly with untreated 
mucosa. The variations in the erythrocyte and leucocyte counts and the hemoglob!n content did not exceed those 
found in the control experiments (Fig. 1). However, in half the experiments the qualitative changes in the blood 
cells (retlculocytosis and shift to the left of  the Arneth differential count) persisted, although to a smaller degree. 
This effect may be due to incomplete inactivation of all the receptor nerve endings in the gastric mucosa by the 
cocaine solution, 



o .  
o 

L a 

0 

b 

1 1  

/Y 

-�9 d 

11 1 l I 

% LI 
= #1 

~# .~ ,  3 :  it . l i t  Z i t  it 3 ~ #  l, 8 it t/X# it 8 4f 6 
Time(in hours):BOfore Time from Before Time from ~ fo re  ~atn~eoffom 

sumu- start ot  sumu- start ot  sumu- . s th~ l~ t ion  lat lon .si,!rttulatlon la t lo i i  st imulat ion Jatlon 
larsi (t~s) 

Fig. 1. Changes in erythmcyte count (--), hemoglobin content ( -  - -) and mticulocyte count 
( . . . . . . .  ) in the comrol experiment (a), after tcinmlating the mr of the intact stomach 
(b)," after ~imulating the cocainized stomach (c}, and after stimulating the denervated stomach (d). 
Cat.No. 13.(,~) beginning and end of stimulatlor~{t)cocainizatitm of the gastric mucosa. 

in 'a second series of 6 cats we performed parti a!denervation of the gastric mucom, by transection and ex- 
cision of both vagus nerves over a' length of I cm below the diaphragm, at the point of insertion of the esophagus 
into the stomach.  A section of the left splanchnlr nerve was similarly excised, lii the abdominal cavity.  'The cats 
were taken for experiment 3 weeks after the operation. 

The changes taking place in blood eompofltion following stimulation of mechanocepto~ of the prevlomly 
denervated stomach in many respects r e ,  tabled those found with eoeainized stomachs. In some of the experiments 
the changes were no greater than those occurring spor, taneeusly, and in some ca~es erythropenla and leucopenia 
were'found (Fig. 2). instead of the usual erythrocyto~s and leucocytosis. In haft of the experiments on denervated 
stomachs reticulocytofls and shift to the le f t  of the Ameth differential count persisted. 

It appears from our experiments on cats with cocainized and partially denervated stomachs that the changes 
in blood cell counts following dl*tension of the intact ~ m a c h  are of ne~ous origin, and are brought about by stimu- 
lation of the gastric mech6noceptor,. The reflex nature of the leucocyte  reaction tostimutation o:f the gastric 
mechanoceptors was demonstrated "by A. Ya. Yaroshevsky [2]. 

Further experiments, similar to those described above, were performed on cats in nembutal narcosis. It was 
found that definite change~ took place in the nature and the magnitude of t~e unconditioned reflex reaction to 
stimulation of the gastric mechanoceptors. The erythrvcyflc response reaction diminished in strength; in chronic 
experiments the erythrocyte count ro~e by 40-50%,. and in acute experiments by 25-B0~. The first, leucopenie, 
phase of the reaction war either absent or weaker than with unanesthetized cats, while the second phase of leuco- 
cytosls was more pronounced. Whereas the leucocyte count in chronic experiments on unanesthetized cats ~o~ by 
110..5%, the increase with cats under nembutal narcosis amounted in some oases to 200~0. Hence, th,~se experiment* 
pointed to the active participation of the central nervous system in the reflex changes in blood cell counts due to 
stimulation of g anric mechanoceptors, and als o gave evidence of the. existence of different .nervous mechanisms 
of development of the erythroeytary and leucoeytary reactions. In the acute experiments on stimulation of gastric 
mechanoceptors, performed on anesthetized cats, blood samples were taken not only from the peripheral ve~eli 
(eat), but also from those of certain viscera (stomach. intestine, spleen); bone marrow specimens were al~o taken. 
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Examination of the myelogtan)s taken before stimulation,and .']0 minutes and 4 hours afte~ gave evidence of 
accelerated maturation of granulocytes and e~thtoblattz in the late stages of the reaction. At the same time, a 
more rapid rate of entl~r of mature erythroid and myeloid elements into the peripheral blood stream is observed, 
anti this is responsible for the crythtoeyetosi$ attd leueocytosJt. 
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Fig. 2. Changes in the leucocyte count (I) and the differential count (s - polymorpho- 
mzclea r neutrophiles; 3 - lymphoeytes; 4 - band ueuttophiles) in the control experiments 
(a), following stimulation of the mechanoceptors of the intact stomach (b), of the stomach 
after painting with : ~  cocaine hydrochloride solution (c), and of the denervated stomach (d). 
Cat No. 13. Designations as in  Fig. 1. 

A comparison of the cell compositifn of ear blood arid of visceral blood following stimulation of gastric 
m echanoceptors shows that the red cell count and the hemoglobin show pa ra llel variation (Fig. 30 a). Determina- 
tion of the relative volumes of cells and plasma showed that the first phase of erythrocytosts is r with 
hemoconcentration, which causes the rise in red cell count of peripheral and visceral blood; this phase of the 
erythrocytic reaction is thus one of redistribution of blood elements. Hemoconcentration appears to be absent in 
the second phase of erythrocytosis, as appears from hematocrit data, but there is, nevertheless, an over-all rise in 
erythrocyte count and hemoglobin content of blood from the ear, stomach, intestine, and spleen. Over the same 
period changes of a single type are observed in the bone marrow . the number of more mature eiythroblasts (poly- 
ehromatophilie and normoblastic) rises. The maturation curve o~ the. erythroblasts is shifted to the right, which is 
firm evidence of acceleration of the process of maturation and differentiation of etythroblasts to the stage of ma-  
ture erythrocytes (s~e table). It follows that the second phase of erythrocytosis is due to acceleration of matura- 
tion and release to the blood stream of erythrocytes. Further evidence of this is afforded by the late incidence of 
reticulocytosis, found in both peripheral and visceral blood. 

The possibility of achieving :he second phase of etythrocytosis, which sets in reladveiy soon after commence- 
menta l  distension of the stomach, by new production of erythrocytes, is supported by Dustine's findings [3] that 
al~ut 2 billion e~throcytes are produced per minute, 

A comparison of the leucocyte counts of blood taken from various vascular sites before and after stimulation 
of gastric mechanoceptors shows the following. During the first 30-60 minutes of distension a redistribution of 
leucocytes in the blood stream takes place, in which they tend to be concentrated in the visceral blood vessels, 
thereby giving rise to the leucopenic phase of the reaction in peripheral blood, or else they tend to move from the 
spleeff to the blood vessels of the gastrointestinal tract and of the ear, thus giving rise to the first phase of peripheral 
leucocytosls. During the later stages of the reaction (after 2-5 hours) the leucocyte count rises in the blood taken 
from peripheral vessels an~t from those of the viscera (Fig. 3,b). 

A study of bone marrow hemopoiesis showed that during the first hours after commencement of stimulation 
of gastric meehanoceptors, to which belongs the first phase of the leucocytle reaction, no substantial changes take 
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Chatages in the Myelogram Following Stimulation Of Gastric Mechanoeeptots 
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place in the myeloid series. In contrast to this. regular changes are found 3-4 fours aher bngi~ing the expcrl- 
ment~ in most cases there was a fall in the number of Juvenile elements of ~.he myeIocyte series, and an increase 
in  the number of mature differentiated cells (segmented neutrophiles). The granulocyte maturation curve is 
shifted to the right, wblch is evidence of accelerated maturation of gra~nlocytes, and of ".heir detlvery to the 
blood stream (see table). 

Our findings show that the first phase of the leucocyte reaction It a remit of a redistribution process. The 
second phase is a real leucocytosis, due to accelerated maturation ofgranulocytes and release to the circulation. 
This finding l-s confirmed by the shift of the Ameth differential count tothe left in all the vascular regions 
examined. 

Our findings confirm.the possibility of interoceptive reflex action on the blood system as a whole, Including 
both distribution of formed elements and heniopoiet4s. 
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