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AbsTrAcT

the role of “embryonal antitumor modulator (eatm) of mkrtchyan” dependent mechanisms 
in restoration of incretory function of the pancreas was studied in streptozotocin (STZ)-induced 
diabetic rats at 55 mg/kg STZ intraperitoneally administered to animals as a single injection. 
the eatm (possesses properties of the immunomodulator; it was administered to animals at the 
dose level of 1 mg per rat once in the preventive (EATM + STZ) and therapeutic (STZ + EATM) 
modes (). after 2 weeks the consumption of water and food, weight changes, contents of glucose, 
cortisol, prolactin, and interleukins (il)-4, -6, -8 in the blood were measured. at the same time 
the pancreas was histologically examined, β-cells of the insular apparatus counted and the his-
tostructure of liver, kidneys and heart studied. The performed studies revealed that in STZ-in-
duced diabetic rats the amount of blood glucose sharply increased, including the elevation at the 
expense of a decrease in glycogen amounts in the liver (paS-reaction), the consumption of water 
dramatically increased (three times), the consumption of food raised to a lesser extent (67%). a 
strong tendency to weight loss, as well as dramatic increase in content of glucose (3.75 times), 
elevated content of cortisol and prolactin (3.3 and 1.8 times, appropriately) and, to a greater 
extent, the increase of cytokines levels was observed in rats. the cytoarchitecture of the pan-
creas, liver, kidney, heart was disrupted and the number of β-cells of pancreatic islets was 4 times 
reduced. Introduction of EATM in rats with STZ-induced diabetes to a greater extent in the ther-
apeutic regime, to a lesser extent in preventive mode normalized blood glucose levels, the con-
sumption of food and water, reduced levels of cortisol, prolactin, interleukins. histological ex-
amination of the pancreas showed a marked revival of anabolic processes, as reflected in the 
relative structural ordering of incretory apparatus, with an increase in the number of incretory 
cells. The number of β-cells in pancreatic islets increased 2 and 3 times, respectively, at both 
preventive and therapeutic regime, although it did not reach normal levels. an assumption is 
drawn that at STZ-induced diabetes under the influence of EATM administered to rats in the 
preventive mode the destruction of β-cells is averted, whereas under the therapeutic mode the 
neogenesis of these cells is stimulated.

Keywords:Embryonal antitumor modulator (EATM), streptozotocin (STZ) model of diabetes, pancreas, 
immune-endocrine shifts. 
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introDuction 
Diabetes mellitus is one of the most common 

diseases affecting people regardless of age, gender, 
race, and place of residence. Currently, about 7% of 

the population suffers from this disease [iDF, 2011] 
and this number continues to grow dramatically 
threatening to escalate into a global epidemic 
[Who, 2011]. In addition to the high prevalence, 
diabetes is one of the most common causes of dis-
ability and mortality due to vascular complications. 

There are two main types of diabetes. However, 
a common feature of both types is the absolute or 
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relative lack of insulin production required to main-
tain normal glucose homeostasis. In type 1 diabetes 
a complete or almost complete destruction of β-cells 
occurs [atkinson m., eisenbarth g., 2001], whereas 
type 2 is characterized by progressive β-cell failure 
and the relative decrease in their mass due to the 
increase of apoptosis [Butler a. et al., 2003]. 

Patients with type 1 diabetes should receive re-
placement therapy with insulin several times a day. 
Patients with type 2 diabetes often can regulate 
blood glucose levels through a combination of 
diet, exercise, and oral medications. However, type 
2 diabetes frequently progresses to the point when 
only the indication of insulin can regulate blood 
glucose levels [aDa, 2011]. 

It is shown that endocrine cells of the incretory 
apparatus of the pancreas have greater plasticity than 
previously thought [guz y. et al., 2001; Benerjee m. 
et al., 2005; Demeterco c. et al., 2009]. There are 
two main ways of regenerating β-cells: β-cell replica-
tion and neogenesis of β-cells. Replication of β-cells 
is manifested early in life, it is suppressed with age. 
Moreover, it was revealed that the exocrine part of 
human pancreas contains adult human stem cells, 
which under special conditions can differentiate into 
β-cells. The authors suggest that mass of β-cells can 
be increased by neogenesis or replication, depending 
on the intensity of different stimuli or stressors 
[levine F., itkin-ansari p., 2007]. 

Thus, these data suggest a broad front of re-
search aimed at developing effective treatments 
for diabetes consisting in the replacement or resto-
ration of endocrine pancreatic function corre-
sponding to the synthesis of the appropriate 
amounts of functionally active insulin. 

From this point of view, in our opinion, the cur-
rent proposal to use “Embryonal Antitumor Modu-
lator (EATM) of Mkrtchyan”the drug with immuno-
modulator properties created by Professor Levon 
Mkrtchyan [patent, 2004; permission, 2011] as 
means stimulating the function of pancreas is rele-
vant. The product consists of a wide pool of proteins 
isolated from normal fetal structures in conditions 
close to natural [mkrtchyan l., 2007; 2008; 2010]. 
It should be noted that EATM is deprived of the 
etiotropic action; it is effective in several pathologi-
cal conditions such as cancer [mkrtchyan l., 2007; 
2008; 2010] and neurodegenerative diseases [yen-
koyan K. et al., 2011]. The identification of possible 

hypoglycemic properties of this drug is even more 
relevant, because numerous studies indicate an in-
creased risk of cancer occurrence in patients with 
diabetes [giovannucci e. et al., 2010]. 

The aim of the research was to study the im-
mune-endocrine EATM-dependent mechanisms for 
restoring endocrine pancreatic function in strepto-
zotocin (STZ)-induced model of diabetes in rats. 

material anD methoDS

Experiments were carried out in 64 white male 
rats weighing 180-200 g; animals were kept at 
25±2°C with a 12 hour day and night changes and 
access to standard food and water ad libitum. Diabe-
tes was caused by a single intraperitoneal injection of 
STZ (Sigma, USA) at a dose of 55 mg/kg per animal 
body weight [Skudelski t., 2001; akbarzadeh a. et 
al., 2007; abeeleh m. et al., 2009]. Two days after 
STZ administration clinical symptoms common for 
diabetes were observed in rats: polyuria, polydipsia, 
polyphagia. In blood samples taken from the hearts 
of fasting rats glucose concentration was determined. 
Futher on, the blood glucose level was determined in 
each rat weekly. Animals were divided into 4 groups 
of 16 rats each. The control group consisted of intact 
rats. Animals of control and experimental groups 
were withdrawn from the experiment after 2 days and 
2 weeks after administration of STZ. The two-day 
exposure was aimed to obtain the morphological 
characteristics of STZ model of diabetes reproduc-
tion in rats. At a two-week exposure the animals were 
divided into the following groups: the 1st experimen-
tal group received a single intraperitoneal dose of 
STZ 55 mg/kg, and the 2nd experimental group re-
ceived a single dose of 1 mg EATM per animal (body 
weight = 180-200 g), in 1 week the same rats were 
injected STZ (the group with preventive injection of 
EATM); and the 3rd experimental group received 
STZ at a dose level of 55 mg/kg, in 1 week the same 
rats were injected EATM at a single dose of 1 mg per 
animal (body weight 180-200 g): the group with 
theurapeutic EATM injection. we determined the 
amount of daily water (in ml/kg rat) and food (in g/kg 
rat) consumption with the measurement of the weight 
of each animal throughout the experiment. Two 
weeks after STZ last injection the animals were anes-
thetized by intraperitoneal injection of Nembutal at a 
dose of 40 mg/kg per body weight and then subjected 
to euthanasia. 
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Blood glucose was determined by glucose oxi-
dase method (Delta G-Col, Armenia) and ex-
pressed in mg/dl. Cortisol ( ELISA), prolactin 
(ALPCO diagnostics company) and interleukins 
(IL)-4, -6, -8 (DRG Instruments GmbH, and Roche 
Diagnostic GmbH, Germany) were determined by 
enzyme immunoassay ELISA. The content of cor-
tisol was expressed as pg/ml, while the amount of 
prolactin and IL-4, 6, 8 was expressed as ng/ml. 
Immune enzyme assays were conducted using the 
automatic analyzer Stat-Fax 2200 (USA). 

For the morphological analysis the pieces of 
pancreas, liver, kidney and heart of experimental 
animals after fixation with formalin and subse-
quent increasing concentrations of alcohol were 
embedded in paraffin. Microtome sections were 
prepared with thickness of 5-8μ and after deparaf-
finiation stained with hematoxylin-eosin, aldehyde 
fuchsin and azure II-eosin. 

The number of β-cells in pancreatic islets was 
counted using the histostereometric grid [avtan-
dilov g., 1973]. From every piece of the pancreas 
we obtained 5 slices at different levels of the test 
material. In each studied sample of Langerhans is-
lets the number of β-cells was counted in the four 
small squares, randomly coinciding with a 25-point 
probes in each square. After counting the number of 
secretory cells in four squares of the ocularometric 
grid the mean arithmetical indicator was calculated 
and subsequently introduced into the variational 
line. Preparations were viewed by means of the trin-
ocular light microscope Micros (Austria) with his-
tostereometric grid mounted in an eyepiece. 

All studies were approved by the Ethics Com-
mittee of the Yerevan State Medical University 
after Mkhitar Heratsi. 

Statistical analysis: Data were expressed as the 
mean ± SE. Statistical analysis was performed using 
Student’s criteria for the program SSAT (version 13). 
Statistical significance was assumed at p≤0.05. 

reSultS anD DiScuSSion 
As obvious from Table 1, the level of glucose in 

the blood of control rats was 130 mg/dl. In diabetic 
rats the level increased 3.75 times and reached 494 
mg/dl. In the case of preliminary administration of 
EATM, the level of glucose made 173 mg/dl that 
was 2.8 times lower than in rats with diabetes, and 
only by 32.5% higher than in control rats. In rats of 

TAble 1. 
The effect of EATM on the blood glucose level 
and the intensity of PAS reaction in the hepato-

cytes of rats at STZ-induced diabetes 

Experimental 
groups

Glucose
mg/ml

The intensity of 
PAS-reaction

Control
(n = 16) 130.8±5.9 +++

1st group
(n = 16)

494.3±25.8
p1 <0.0005 ++

2nd group
(n = 16)

173.4±10.6
0.005>p1> 0.0005

p2 <0.0005
++

3rd group
(n = 16)

143±11.4
0.25> p1> 0.1

p2 <0.0005
++

Note: (+ + +) - high, (+ +) - middle, (±) - low; 
p1 - related to control; 
p2 - related to group 1.

the 3rd group the blood glucose level did not differ 
from control. As to the content of glycogen in he-
patocytes (PAS reaction), in experimentally in-
duced diabetes it was decreased, whereas at both 
modes of EATM administration the tendency di-
rected towards the restoration of the glycogen level 
in hepatocytes was marked (Table 1).

As seen from Table 2, the consumption of food 
and water was also different in animals of different 
experimental groups. In rats with diabetes water 

TAble 2.
The effect of EATM on consumption of food and 

water in rats at STZ-induced diabetes 
Experimental 

groups
water consumption
ml/kg weight/day

Food 
consumption

g/kg weight/day
Control
(n = 16)

698.6±50.7 857.5±65.4

1st group
(n = 16)

2115.7±155.4
p1 <0.0005

1436.7±115,5
p1 <0.0005

2nd group
(n = 16)

1625.2±103.8
p1 <0.0005

0.025> p2> 0.01

1129.1±95.5
0.025> p1> 0.01
0.05> p2> 0.025

3rd group
(n = 16)

1234.4±96.7
0.005>p1> 0.0005
0.005>p2> 0.0005

944.5±82.4
0.4> p1> 0.25

0.025> p2> 0.01

Note: p1 –  related to control; 
p2 – related to group 1.



28

the New ArmeNiAN medicAl JourNAl, vol.6 (2012), no 4, p.  

28

AghAdJANovA y.m. et al.  25-35

consumption increased 3-fold, whereas in the pre-
vention group it was 1.3 times lower than in group 
1 and 2.3 times higher than in controls. In the 3rd 
group the amount of water consumed was even 
more reduced: as compared with group 1 it was 
lower by 41.7%, as compared with the control 
group it was only 1.7 times higher. Food consump-
tion in group 1 was by 67% higher than in controls, 
whereas in group 2 it was only 31% higher than 
norm and by 22% lower than in group 1 (at diabe-
tes). In group 3 food intake decreased even more, 
it was only 10% higher than in control group.

Indicators of animal weight of the control and ex-
perimental groups are presented in Table 3. According 
to data obtained, there is a strong tendency to weight 
loss in the 1st group of rats and a predisposition to-
wards weight accumulation at injection of EATM. 

Cytoarchitecture of the pancreas in 2 days after 
introduction of STZ was broken. The most severe 
changes of alterative character were registered in in-
cretory apparatus of pancreas. Only small oval or 
ribbon-like islets of Langerhans were throughout ob-
served, and structural changes were revealed indicat-
ing the activation of catabolic processes (Figure 1 b). 

Thus, there was discomplexation of insulocytes 
accompanied by signs of cariopicnosis and rhexis, 
sharp vacuolization of cytoplasm, the complete 
collapse of the secretory cells (Figure 2 a). In these 
islets foci of micronecrosis were observed, as well 
as the optically bright regions, in which structur-
ally preserved incretory cells or cells at various 
stages of decay were revealed (Figure 2 b). 

However, at an early stage of the current catabolic 

process the excretory apparatus of the pancreas for a 
considerable extent appeared structurally preserved. 
There were only a few small foci, in which there was 
discomplexation of the acinar cells expressed in vio-
lation of the basal orientation of nuclei, events of 
pycnosis and rhexis of the nuclei, sharp vacuolization 
of the apical and basal parts of the excretory epithe-
lium, signs of “shedding” in the lumen of the ducts. 
These local changes were usually detected on the 
background of disturbances in the microcirculatory 
system manifested in the form of hemorrhagic disor-
ders (hyperemia, presence of intra- and extravasal 
erythrocyte aggregates), signs of plasmorrhagia and 
moderate perivascular lymph-leukocyte infiltration. 

TAble 3.
The effect of EATM on weight changes in rats at 

STZ-induced diabetes

Exp. 
groups

Average weight, g
initial 1 week 2 weeks

Control 196.4±21.7 210.1±18.6
0.4>p1>0.25

234.4±22.2
0.25>p1>0.1
0.25>p2>0.1

1st group 214.7±23.5 204.0±205
0.4>p1>0.25

169.5±19.6
0.1>p1>0.05
0.25>p2>0.1

2nd group 190.8±21.8 195.9±17.4
0.4>p1>0.25

205.7±22.6
0.1>p1>0.05
0.4>p2>0.25

3rd group 193.4±22.1 205.6±19.1
0.4>p1>0.25

216.6±21.2
0.1>p1>0.05
0.4>p2>0.25

Note: p1 - related to initial weight; 
p2 - related to weight in 1 week.

Figure 1. Structural changes in the pancreas of rats 2 days after injection of STZ. Staining: azur II- eosin. Ob. 40; oc. 10.
a. rat of control group. cytoarchitecture of secretory cells of the insular apparatus is preserved. 
b. rat of the 1st experimental group. Small oval or ribbon-like islets of langerhans with signs of discomplex-

ation of secretory cells are revealed. 

a b
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Thus, the results of morphological analysis showed 
that 2 days after STZ introduction the pathological pro-
cess develops in the pancreas, mainly affecting its incre-
tory apparatus. Morphological criteria for the intensifi-
cation of catabolic reactions are the irreversible degenera-
tive processes taking place in the incretory apparatus 
and presented by signs of discompensation of the secre-
tory cells, vacuolization of the cytoplasm up to their de-
struction and occurrence of micronecrosis areas. 

In 2 weeks after STZ administration cata-
bolic reactions continued to dominate in pan-
creas of animals being structurally expressed in 
the presence of degenerative processes of vary-
ing severity in the secretory cells of the insular 
apparatus (Figure 3a,b,c). Against this back-
ground, relatively preserved β-cells started to 
be discovered in the newly structured small 
ribbon-like islets. 

Figure 2. Dystrophic changes in the pancreas of rats 2 days after injection of STZ. Staining; azur II- eosin. Ob. 40; oc. 10. 
a. Full discomplexation of secretory cells of the insular apparatus with optically light areas and perivascular edema. 
b. Signs of cariopicnosis, rexis and complete collapse of the secretory cells of the insular apparatus against 

the background of relatively preserved architectonics of acini. 

Figure 3. Structural changes in pancreas of rats of the 
1st experimental group in 2 weeks after injection of 
streptozotocin. Staining: gematoхilin-eozin. Ob. 
40; oc. 10.

a. low cellularity of pancreatic islets. Differentiation 
between α- and β-cells is hardly possible. Dystro-
phic changes in cytoplasm of pancreatocytes.

b. the expressed atrophy of insular islets. Some acini 
with degenerate nuclei.

c. Swelling and weakening of tinctorial properties 
(dystrophy, necrobiosis) of β-cells. The Langer-
hans islet adjoins to an expanded duct.

a

a b

c

b
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It should be noted that in animals of experimental 
group 2, i.e. in animals preventively injected with 
EATM, the morphological picture of the insular ap-
paratus was identical to that observed in the pancreas 
of the experimental group 1 rats (Figure 4 a; b; c). At 
the same time, upon introduction of EATM with the 
“therapeutic” purpose, i.e., in experimental group 3, 
on the background of catabolic reactions, there was a 
marked revival of anabolic processes, as reflected in 
the relative structural arrangement of the incretory 
apparatus of the pancreas with an increase in number 
of secretory cells (Figure 5 a; b). 

In the excretory apparatus of the pancreas in ex-
perimental animals of groups 1-3 the alterative 
processes were merely local in nature and pro-
ceeded against microhemocirculatory disorders as-
sociated in particular, with formation of “rouleaux” 
in the lumen of microvessels, signs of erythrodia-
pedesis, increased vascular permeability and mod-
erate lymph-leukocyte infiltration. 

In addition to morphological studies, we per-
formed planimetric analysis of β-cells, which al-
lows more objectively judge on a directed modu-

lating role of EATM in the reparative processes of 
the insular apparatus of the pancreas. 

The results of β-cells counts in pancreatic islets 
are presented in Table 4. As evident from the Table, 
the number of β-cells in the first group decreased 4 
times; under the influence of EATM this number 
progressively increases (in the second group 2.2 
times, in the third group it increased almost 3 times). 

The morphological and morphometric criteria 
characterizing the nature and peculiarities of the re-
gional pathologic process correlate with the results 
of immunoassay and endocrinological studies, 
which established that on the background of cata-
bolic processes inhibition in the pancreatic islets of 
rats in the 2nd and 3rd experimental groups, the ten-
dency towards normalization of insulin synthesis 
was very clearly tracked [aghajanova y., 2012]. 

The results of performed ELISA studies are 
presented in Table 5. 

As evident from the Table, in 2 weeks after STZ 
administration to rats of experimental group 1 the 
levels of cortisol, prolactin, IL-4, -6, -8 in blood 
serum dramatically increased. Injection of EATM 

TAble 4. 
The effect of EATM on the number of insular β-cells in the pancreas of STZ-induced diabetic rats

Data
Experimental  group

Control 1st group 2nd group 3rd group

The number of cells 90.2 ±10.8 22.5 ±3.2
0.005> p1 <0.0005

48.9 ± 4.9
0.025> p1 <0.01
0.01> p2 <0.005

65.4 ±5.7
0.05> p1> 0.025
0.025> p2> 0.01

NoTe: p1 - related the control; p2- related to the group 1.

TAble 5. 
The effect of EATM on cortisol, prolactin, IL-4, -6, -8 content in blood of STZ-induced diabetic rats

Exp. group Cortisol, 
ng/ml

Prolactin, 
ng/ml

IL-4, 
ng/ml

IL-6, 
ng/ml

IL-8, 
ng/ml

Control
(n = 16) 81.9±6.2 256.4±18.5 1.10±0.1 1.54±0.2 1.45±0.075

1st group
(n = 16)

271.6±32.5
p1<0.0005

452.6±32.2
p1<0.0005

13.2±1.5
p1<0,0005

39.9±5.9
p1<0.0005

18.0±0.63
p1<0.0005

2nd group
(n = 16)

132.6±11.6
0.005>p1> 0.0005
0.005>p2> 0.0005

242.2±19.6
0.4> p1> 0.25

p2 <0.0005

7.7±1.6
0.005>p1> 0.0005
0.025> p2> 0.01

19.6±4.0
p1 <0.0005

0.01> p2> 0.005

16.4±0.74
p1<0.0005

0.25> p2> 0.01

3rd group
(n = 16)

156.2±13.6
0.005> p1> 0.0005
0.005> p2> 0.0005

227.0±18.9
0.4> p1> 0.25

0.005> p2> 0.0005

10.0±3.2
0.005>p1<0.0005 
0.025> p2> 0.01

14.0±1.2
p1<0.0005
p2> 0.0005

13.6±1.96
p1<0.0005

0.005> p2> 0.0005
note: p1 - related to controls; p2 - related to group 1
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Figure 4. Structural changes in pancreas of rats of the 
2nd experimental group in 2 weeks after injection 
of streptozotocin. Staining: gematoxilin-eozin.ob. 
40; oc.10.

a. partial atrophy and lysis of the contents of insular 
cells. the expressed endocellular vacuolization.

b. Clearly contured α-cells, linearly focused on islet 
peripheries. β-cells in an adjacent segment are dis-
charged, in adjacent sites they are well kept. mod-
erate hypostasis in stroma of an insular islet.

c. the insular islet, as a whole, is well kept. the foci 
of β-cells lysis are found: pancreatocytes in a state 
of granular dystrophy. moderate violation of 
α-cells polarity.

Figure 5. Structural changes in pancreas of rats of the 3rd experimental group in 2 weeks after injection of strepto-
zotocin. Staining: gematoxilin-eozin. ob. 40; oc.10

a. The excretory duct directly adjoins to α-cells; on the opposite side it is structured by pancreatocytes. The struc-
ture of β-cells is preserved throughout.

b. Distinctly contoured cavities between groups of well preserved β-cells. The excretory duct is exclusively bor-
dered by excretory glandular cells.

a

a b

b

c
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for the “preventive” and “theurapeutic” purpose 
resulted in a noticeable decrease in levels of all the 
studied hormones and immunocytokines in blood 
serum of rats of the 2nd and 3rd experimental 
groups, as compared with the corresponding hor-
mones and cytokines determined in the blood 
serum of rats in the experimental group 1. It should 
be noted that almost the same low levels of all the 
studied bioactive substances were determined in 
animals of the 2nd and 3rd experimental groups. 

At present, mechanisms of targeted EATM-de-
pendent effect on the processes of immune modu-
lation of the endocrine system is almost unknown. 
Only some studies [mkrtchyan l., 2007; 2008; 
2010] provide information about the immunomod-
ulatory effects of EATM against a broad spectrum 
of immunocytokines and hormones. It is notewor-
thy that the immunomodulatory effect of EATM, 
according to the author, was rather clearly traced 
in the normal mammalian body even at a single ad-
ministration of EATM. 

It was found that diabetes, irrespective of age and 
sex of patients, usually occurs on the background of 
increased content of glucocorticoids (cortisol) in 
blood serum [Welles B., 2006; hughes K. et al., 
2008]. In this regard, L. Scherwyn and associates be-
lieve that for the most effective treatment of diabetes 
it is necessary to normalize cortisol levels in the 
blood serum of patients [Scherwyn l. et al., 2008]. 

As established in our study, in the 2nd experimen-
tal group there was a very clear tendency directed 
towards normalization of cortisol levels in the blood 
serum of experimental animals. It is not excluded that 
EATM injected in prophylactic or therapeutic pur-
poses demonstrated the modulating ability to coordi-
nate processes of glucocorticoids synthesis in the ad-
renal glands. The possible mechanisms for this effect 
are not entirely studied and understood and hence are 
the subject of a special study. 

It is considered to be established that in patients 
with diabetes high blood serum prolactin levels cor-
relate with the severity of the disease [vakov l., 
1979; mooradian a. et al., 1985; noczynska a., Wa-
sikowa r., 2004]. A similar trend was also recorded 
in various models of diabetes induced in small labo-
ratory animals [Jonson r. et al., 2006]. From this 
point of view the assumption can be drawn accord-
ing to which the decrease in prolactin levels in ani-
mals of the 2nd experimental group can be very 

beneficial for the morphofunctional state of the in-
sular apparatus of the pancreas. It is possible that in 
this case the prolactin-dependent mechanism re-
sponsible for the synthesis of proinflammatory cy-
tokines by immunocompetent cells is leveled. 

The analysis of the obtained and literature data 
allows us to put forward the assumption that EATM 
both in the normal organism and under extreme 
conditions has a targeted modulating influence on 
functioning of the immune and endocrine systems. 
It is important to emphasize that this effect of 
EATM is not a short-term one. Of course, we have 
put forward an assumption that is a preliminary 
hypothetical supposition, since there is the need to 
further conduct special studies of immunological 
and endocrinological pattern.

At present the role of pro- and antiinflammatory 
cytokines in the pathogenesis of diabetes is widely 
debated [glovinska B., urban m., 2003; Foss m. et 
al., 2007; lui S. et al., 2007; chatz a. et al., 2010]. 
Thus, according to authors [Zozulinska D. et al., 
1999; esposito K. et al, 2002; navarro g., mora F., 
2008] in patients with type 2 diabetes the content of 
IL-8 in blood serum was significantly increased. As 
noted by researchers [pradhan a. et al., 2001; 
Doganay S. et al., 2002; Joshi S. et al., 2008], in 
66.6% of diabetics, as a rule, high level of IL-6 was 
recorded in blood serum, which, according to the 
authors, testified in favor of inflammatory process 
development being localized primarily in the insu-
lar apparatus of the pancreas. 

Thus, according to K. Hostens and associates, 
the inflammatory process in the incretory appara-
tus of pancreas is caused by local action of proin-
flammatory cytokines as a result of infiltration of 
the islet apparatus by immunocompetent cells, 
which selectively produce IL-1β and γIFN [hostens 
K. et al., 1999]. It is a local increase in the secre-
tion of cytokines, according to the authors, that has 
a selective cytotoxic effect on β-cells of islets of 
Langerhans. In addition, high levels of cytokines 
may lead to a disproportionate release of proinsu-
lin. According to other authors [lakey J. et al., 
2002], cytokines can damage β-cells islets enhanc-
ing the formation of oxygen free radicals, lipid 
peroxides, and finally the formation of cytotoxic 
aldehydes in mentioned structures. 

 The comparison of the literature data concern-
ing the role of cytokines in the induction of diabe-
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tes, with the results of our research allows to draw a 
conclusion, according to which in conditions of our 
experiment high levels of IL-4, IL-6 and IL-8 in the 
blood of rats with STZ-induced diabetes suggest the 
possible role in the mechanisms of suppressing the 
function of β-cells through direct and/or indirect cy-
totoxic effect of cytokines high concentrations on 
the secretory cells of the target cells. 

At the same time, as we have shown above 
(Table 5), the injection of EATM to rats before or 
after streptozotocin is accompanied by a signifi-
cant decrease of all studied immunocytokines in 
the blood serum as compared with the experimen-
tal group 1; this latter, to a certain extent, will 
cause the relatively high “survival” of the secre-
tory cells of the pancreatic insular apparatus. 

with regard to the effectiveness of embryonal 
therapy applied on the background of already devel-
oped diabetes, it is possible to suggest that the cura-
tive influence of EATM is more pronounced in cases 

with already damaged parenchymal and vascular 
mesenchymal structures. Of course, this assumption 
is speculative and needs further investigation. 

Thus, the revealed hypoglycemic effect of 
EATM is accompanied by a certain normalization 
of the physiological state of animals; this latter is 
caused, on the one hand, by the preservation or 
restoration of the immune status of the organism 
due to the regulation of cytokines, as well as pro-
lactin and cortisol content, synthetic potentialities 
of the pancreas; on the other hand, by the morpho-
logical substrate, the essence of which is: under 
the preventive mode of EATM administration, the 
destruction of β-cells is prevented to some extent, 
whereas in the therapeutic regime, the β-cell neo-
genesis obviously takes place.

This regulatory action of EATM, in all probabil-
ity, might be explained by activation of its own (re-
serve) accommodative processes taking place against 
the background of the enhanced immune status.
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