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:~evious wc~k [3, 4, 6] we showed that the act of eating ex~'-~ a complex reflex influence on the pro- 
cess of.ca--5ohydrate metabolism. The present work is devoted to the q~aestion of the role of the pancreas in 
the complex reflex regulation of carbohydrate metabolism in c o n n ~  with food intake. 

E. a~d L. Hedon [13] found that 2~z hours after total pancreatec~my an increase beghLs in the blood sugar 
content. _'~. S. yeller, P. M. Charnaya and B. M. ~odkina [1. 2] perfcc'med this operation on dogs and obtained 
diabetic ~.,3~erglycernia 4-'/hours after the animals awoke from anes~-~.~ia. These authors have shown that, 
against a -~ackground of depression of the central nervous system wi~ zmytal narcosis, diabetic hyperglycemia 
is detecc~ in dogs 12-30 hears after depancreatization, arising only against a background of the restoration of 
the func~on of the central nervous system. 

The examinations cited were performed in such a way that aa L--eve~sible disturbance to ~ e  organism as 
a whole r due to extirpation of the pancreas; this is thef~ chief ~awback. 

Ia o'itical experiments on dogs and catsGrafe and Meythallez [ 1 ~  and also T. Kosako [14] established that 
the injec~on of glucose solutions into the femoral and portal veins prz~aces severe hyperglycemia, while In- 
jection "L~o an artery of the pancreas produced only negligible hyperL~lycemia0 and at times even hypoglycemia. 
By using ~ e  angiostomic method and inserting a cannula into the panc.-eatico-duodenal vein, N. P. Kotchnewa 
and F.. C. London [7-11] established a small red~t~on in the sugar cc~.ent of the blood flowing from the pan- 
creas: L~, ~ e  opinion of these authors the pancreas secretes its hormo:~ periodic_ally in respo~,go an excess 
of sugar ~ the blood, while epinephrine enters the blood continuoasI~r. To all appearances the'fneretion of in- 
sulin on ~ empty stomach does not occur. 

EXPERIMENTAL METHODS AND RESULTS 

We employed a new method in order to decide the question of ~ e  role of the pancreas in the regulation 
of carbo~;drate metabolism in the organism as a whole, namely the r~cm~orary exclusion of the pancreas from 
the gene:-=l blood stream. For this end, the pancreatico-ducdcz'.al veir~ was placed in a specially constructed 
carmula [5]; by taming the screw of the carmula, we temporarily s t~e~ t  the entrance into the general blood 
stream c~ blood flowing from the pancreas. 

C,-itical experiments were performed on cats. Blood samples ~e~e taken simultaneously from a vein of 
the pan~-ea~ and from the peripheral blood. Their sugar content was ~etermined both during normal blood cir- 
culation ~ d  after excltision of the blood of the pancreas from the g~e ra l  blood strearth 
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Fig. 1. Blood sugar content. 
a) during exclusion of the pancreas from the general blood stream; b)during normal 

blood circulation in the pancreas; c) during short-term exclusion of the pancreas from 
the general blood stream and its subsequent inclusion; 1) blood.-ug~r content of the 
pancreatic vein; 2) the same in the general blood stream;~t )Flow of blood halted. 

The resalts of the first series of experiments, which were performed on 6 cats (Fig. 1,a), showed that after 
exclusion of the pancreas from the general blood stream the sugar content ofthepcripheral blood increased, while 
that of the blood of the pancreatic vein decreased. 

In the second series of experimeDts, performe d on 3 cats, an examination was made of the sugar content 
of the blood flowing from the pancrea~ and that of the peripheral blood during undisturbed blood circalation 
through the pancreas and during partial exclusion of the pancreas from the general circulation. Under these 
circumstances there occurred a simultaneous and almost identical increase in the sugar content of the blood of 
the pancreatic vein and of ~e  general blood stream (Fig. 1, b), 

Thus it is apparent from the experiments that under the normal conditions of existence of an organism 
the pancreas i s just that organ in which there takes place a comiderable absorption of sugar from the circulating 
blood. Our data differ from the results of the experiments of E. C. London and N, P. Ko~chnewa [10] who noted 
only a negligible absorption of sugar from the blood by the pancreas. 

In order to make more precise the question as to how reversible are the changes which arise in the regula- 
tion of blood sugar ~ontent, experiments were conducted, the purpose of which consisted in clarifying the period 
necessary for restoration of normal sugar content in the blood of the pancreatic Vein and inthe peripheral blood 
after temporary exclusion of the pancreas from the general circulation. 

In expdriments performed on 6 cats the pancreas was excluded from the general blood stream fox 15 
minutes, and then blood circulation was restored once again in the pancreas for 30 minutes. Excludon of the 
pancreas from the general blood stream produced in only 15 minutes a considerable reduction in the sugar con- 
tent of the blood of the pancreatic vein and. simultaneously, an increase in the sugar content of the peripheral 
blood. When the pancreas was subsequently re-included in the general blood stream, within 30 minutes the 
sugar content of the blood of the pancreas and that of the general blood stream once again became almost iden- 
tical (Fig." 1, c). 

The data put forward indicate a direct relationship between sugar content, both that of the general blood 
stream and that of the blood flowing from the pancreas, and the conditions of blood circulation in the pancreas 
itself; they permit one to assume that uninterrupted cixcularion of blood through the pancreas is necessary for 
the maintenance of the normal blood sugar level and for the proper course of the process of utilization of sugar 
by tissues. During the circulation of blood through the pancreas there occurs a very intensive absorption by it 
of sugar from the circulating blood, considerably exceeding the absorption by the other organs over the same 
interval of time. 
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These facts oblige one to presume that the lncretlon of insulin by the pancreas is accomplished without 
interruption, at~d not periodically,  and that tIie hyperglycemia which is observed after the exclusion of the pan-  
creas develoi~ in ~ e  first few minutes, and not after several hours, as some researchers have hitherto considered 
D. ~]. 

In ~ e  second part of our work we studied the role of the pancreas in the complex reflex regulation of 
caxbohydrate metabolism in connection with the intake of food. 

Experiments were conducted on an esophagostomized dog. well adapted to laboratory treatment.  A can-  
nula was applied to the pancreatic vein. In order to conduct experiments with actual and simulated feeding 
during partial exclusien of the pancreas from the general blood stream, the cannula was screwed on before the 
juncture of the pancreat ic  with the duodenal vein. First control experiments were conducted without the intake 
of food; then a stud)" was made of the influence of simulated feeding with 600 ml of a 10% glucose solution on 
the course of carbohydrate metabolism durk-.g normal blood circulation in the pancreas and after its exclusion 
from the general b l o ~  stream. After a def in i te  interval of t ime the screw of the carmula was loosened and 
normal blood Circulation restored in the pancreas. 

In these experiments the sugar and lact ic  acid content of the peripheral blood was studied. 

The control experiments showed that the blood sugar content throughout the entire experiment (5 hours), 
both during norr~aI blood circulation in the pancreas and during its part ial  exclusion from the general blood 
stream, decreased about equally. The lac t ic  acid content of the blood decreased during the part ial  exclusion 
of pancreas from die general blood stream; after the restoration of blood circulation In the pancreas It returned 
to its earlier leve l  or even somewhat exceeded It. 
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Fig. 2. The influence of simulated feeding with glucose. 
a) blood sugar content; b) lac t ic  acid oontent; 1) during normal blood circulation tn the 
pancreas; 2) during partial exclusion of the pancreas from the blood circulation.  The 
arro~,'s indicate the beginning and end of the exclusion of the pancreas from the general 
blood stream. 

Simulated feeding with glucose during partial  exclusion of the pancreas from the general blood stream 
ini t ial ly produced a hyperglycemic effect, a., it  did during normal blood circulation. After the pancreas was 
re-Lncorperated in th.e general  blood stream, however, a significant and prolonged reduction in blood sugar 
content was observed (Fig. 2, a). The lact ic  acid content of the blood decreased after simulated feeding with 
the glucose so!utiou d~ ing  exclusion of the :pancreas, while in the experiment without disturbance to the flow 
of blood from the pancreas i t  increased for an extended period of t ime (Fig. 2, b). The mechanism of thl~ 
phenomenon is stil l  not clear  and further research is required. 

Analysis of the data obtained after simulated feeding with the glucose solution during various conditions 
of blood circulatic~a in the pancreas permiu  one to assume the presem:e of a connection between the changes In 
carbohydrate metabolism and the disturbance to the c.irculation of blood in the pancreas. Partial exclusiott of 
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the pancreas results, after simulated feeding with glucose solution, In a reduction of the reflex phase of hyper- 
glycemia and hypolactacidemia; the subsequent incorporation of the pancreas into the general blood stream ~e- 
suits in hyperlactacidemia and a reduction in blood sugar content due to the excess of insulin, which during e x -  
clusion of the pancreas temporarily did not leave it to enter the circulating blood. 

On the basis of our experiments the conclusion can be drawn that the effect of a rise in blood sugar after 
simulated feeding with glucose Is accomplished with the participation of the pancreas. During partial exclusion 
of the pancreas from the general blood stream, the act of simulated feeding of an animal produces in It a de- 
crease in the hyperglycemic and lactacldemic effect. 

The results of the present work attest to the Important role of the pancreas in the regulation of the sugar 
and lactic acid content of the blood and in the process of their utilization by tissuet. 

SUMMARY 

The effect of temporary exclusion of the pancreas from th~ general blood circulation on the blood sugar 
content in the vanae pancreaticae and in peripheral blood was studied. 

In critical experiments carried out on 15 eats it has been stated that the cessation of the blood flow from 
pancreas brings about an increase in sugar content in the peripheral blood and its decrease in the blood of 

the vanae pancreatieae. In the case of free blood j:irculation through the pancreas, sugar content increased 
almost to an equal degree in both peripheral blood and vanae pancreaticae.. 

In series experiments on e$ophagostomlzed dogs it has been shown that, when the pancreas i$ excinded 
from uhe ger~ral blood circulatiqn, ~imulated feeding with gIucose brings about h)~crglycemia and hypeflacta~ 
cidemla. 

These zesults reveal thd important role of pancreas in the complex reflex regulation of carbohydrate 
metabolism., 
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