
erythroeytes. It will be clear from Table 1 that the velocity of Na+/H + exchange in the ery- 
throcytes of young rats (age 4 weeks) was approximately doubled, and in SHR erythrocytes this 
increase was reduced by 20%. 

It can be tentatively suggested that differences in the maximal velocity of Na+/H + ex- 
change observed in erythrocytes of young SHR, in the prehypertensive stage, are due to dif- 
ferences in cytoskeleton formation. In fact, it has been shown on chick embryonic erythro- 
cytes that the ratio of the content of protein in the 4.1 band to spectrin increases in the 
course of development from 0.83 to 3.64 [13]. Differences in the properties of the erythro- 
cytes of young SHR and WKY rats were seen most clearly in the experiment whose results are 
given in Fig. 3: incubation of the erythrocytes of rats aged 16 weeks for 4 h in the pres- 
ence of orthovanadate led to very slight hemolysis of the cells, recorded as hemoglobin re- 
lease (Fig. 3: i, 2). No differences were found between SHR and WKY rats in this age group. 
Erythrocytes of young rats (especially SHR) were much more sensitive to the action of ortho- 
vanadate: under these same conditions, after incubation for 4 h, 95% and 37%, respectively, 
of their hemoglobin was released from SHR and WKY erythrocytes (Fig. 3: 3, 4). 
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EFFECT OF I-(CHLOROMETHYL)-SlLATRANE ON CHANGES IN BLOOD CELLS 
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The creation and use of assisted circulation apparatuses (ACA) during operations on the 
heart, the use of an assisted circulation for the treatment of heart failure, and also the 
fitting of artificial heart valves and artificial main blood vessels are all connected with 
the problem of trauma to blood cells (BC) [3, 10-12]. Injury to and destruction of erythro- 
cytes (hemolysis) and other BC are the main obstacles to the long-term use of assisted circu- 
lation methods and they greatly complicate the process of postoperative rehabilitation of pa- 
tients. The most important traumatic factors include the effect of a foreign surface, me- 
chanical trauma, the velocity and duration of perfusion, and oxygenation [i, 3, 12, 14]. Sta- 
bilization of the integrity and functional activity of BC during the extracorporeal circula- 
tion (ECC) is thus an acute problem which faces modern cardiology. In clinical practice no 
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Fig. i. Changes in extraerythrocytic hemoglobin level with time 
in control (i) and with administration of CMS (2). Abscissa, du- 
ration of work of ACA (in min); ordinate, plasma hemoglobin con- 
centration (in mg%). Here and in Figs. 2 and 3, arrow indicates 
disconnection of ACA. 

measures are yet available for the correction of this biological damage, although there is no 
doubt about the urgency of the search for compounds which would increase the resistance of BC 
to the action of ECC. However, very little research has yet been done on this problem [1, 
12]. The writers showed previously that l-(chloromethyl)-silatrane (CMS) effectively pro- 
tects membranes of BC when exposed to the action of ultrasound, or when undergoing changes as 
a result of perfusion (roller pump) [9], the action of HCl and other disintegrating agents 
[6], and under conditions of immobilization stress [4, 51, and it exhibits antioxidant prop- 
erties [8]. 

The aim of this investigation was to determine the prospects for the use of CMS as a pro- 
tector of BC during the ECC. 

EXPERIMENTAL METHOD 

Experiments were carried out on dogs. CMS was injected intravenously in a dose of i mg/ 
kg in i0 ml of physiological saline. In the control, the equivalent volume of physiological 
saline was injected. After 1 h the femoral vein was dissected in the animals and the ACA 
filled with blood through a cannula. The AIK-5 apparatus was used (temperature 37~ power 
40 strokes/min, circulating blood volume 40 ml/stroke, oxygen consumption i liter/min). The 
ACA functioned on a closed circuit mode for 3 h, and blood samples were taken for analysis 
after 30 sec, 15 and 30 min, and thereafter every 30 min for 2 h. To study the action of ACA 
on the integrity and functional activity of BC, the plasma hemoglobin (Hb) concentration was 
determined [7], the kinetics of lipid peroxidation (LPO) was determined in the blood serum by 
measurement of chemiluminescence (ChL)[2], and the ultrasonic resistance of the erythrocytes 
(URE) was demonstrated [13]. 

EXPERIMENTAL RESULTS 

ACA under ECC conditions is a powerful pain-lnducing factor, possessing a complex dis- 
integrating action. It will be clear from Fig. i that the Hb level began to rise signifi- 
cantly after 30 min, and remained constant when the ACA was disconnected. URE in the first 
120 min fell appreciably, and increased when the ACA was disconnected (Fig. 2). However, the 
changes in LPO kinetics with time deserve the closest attention. As will be clear from Fig. 
3, in the first 15 min of work of the ACA marked activation of LPO took place, followed by in- 
hibitlon with respect to all parameters of ChL. With respect to some parameters of ChL, a 
second wave of activation of the process was observed at different time intervals, and was 
evidently connected either with the critical concentration of heme iron or with a fall in the 
level of antioxldants in the blood. 

The use of CMS in the concentration specified (Figs. 1-3) had a marked protective ac- 
tion. The silatrane reduced the rate of H5 outflow into the blood plasma, and increased the 
resistance of the membranes to ultrasound; throughout the experiment, URE remained at its 
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Fig. 2. Kinetics of changes in URE in control (i) and after 
use of CMS (2). Abscissa, duration of work of ACA (in min); 
ordinate, 50% hemolysis time (in sec). Ultrasound source 
was the UZT-101 therapeutic apparatus with IUT-0.3-88-3 gen- 
erator, frequency 880 kHz, power 0.6 W/cm 2, on the continu- 
ous mode. 
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Fig. 3. Effect of CMS (2) on kinetics of LPO (i -- control). 
Abscissa, duration of work of ACA (in min); ordinate, rate 
of development of slow chemiluminescence flash (V). 

initial level. A particularly important feature is that CMS reduced activation of LPO dur- 
ing the first 15 min and maintained it at its initial level for a certain length of time. 

Appreciable changes in the kinetics of LPO during the first minutes of work of ACA, when 
virtually no hemolysis of erythrocytes could be detected, is evidence that activation of LPO 
precedes direct destruction of erythrocytes and of other BC. 

The process of hemolysis began with activation of LPO, which led ultimately to stabili- 
zation of the erythrocyte membranes and to outflow of hemoglobin into the plasma. It may be 
that initially (in low concentrations) hemoglobin activates LPO (the second wave of activa- 
tion of the process), but after accumulating, on the contrary, it inhibits LPO, as has also 
been shown for Fe W-+ ions [2]. 

The results are thus evidence that CMS, in a concentration of 1 mg/kg, increases the re- 
sistance of membranes of BC of animals to the damaging action of ACA. Stabilization of the 
structure and functions of BC is based on the ability of CMS to regulate the intensity of LPO 
processes in biological membranes. These results may be important for the use of CMS as a 
stabilizer of BC under ECC conditions. 

The authors are grateful to E. Ya. Kaplan and V. S. Gigari for help with the work and 
for useful discussion of the results. 
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Information on hormonal activity of the pancreas and the character of changes in carbo- 
hydrate tolerance in chronic pancreatitis is inadequate and contradictory. The urgency of 
this problem is due to the difficulty of diagnosis and treatment of this disease and the pos- 
sibility of development of profound endocrine disturbances, culminating in diabetes mellitus 
[1]. 

In diabetes insulin secretion is reduced, as shown by a decrease in insulin release in 
response to glucose intake, which may be associated with damage to the receptor for this car- 
bohydrate or a defect in the nervous or metabolic chain of insulin release [6, 8]. 

A comparative study of the secretion of insulin and glucagon [13] alters the traditional 
idea of diabetes mellitus. It was suggested that changes in glucagon secretion also play an 
important role in the development of severe diabetic hyperglycemia, for it is the principal 
regulator of glucose release by the liver, �9 activation of glycogenolysis and gluconeo- 
genesis, inhibition of glycogen synthesis, and changes in glucokinase activity [9], i.e., it 
has an action opposite to that of insulin. The normal response of the A cells is character- 
ized by reduced glucagon production in response to hyperglycemia; insulin plays a role in the 
penetration of glucose into these cells [13]. The molar ratio of the two hormones may pro- 
vide an indicator of the direction of metabolism [14] and~it is the principal factor affect- 
ing the glucose level. Under normal conditions this index varies from 0.4 to 70 [5]. Accord- 
ing to data in the literature [I0] no increase in the molar ratio of the hormones was found 
in diabetics after taking food, and the degree of these disturbances, moreover, corresponds 
to the severity of the clinical state. There is little information regarding changes in this 
parameter under normal conditions or in diabetes. EVen less has been written about the 
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