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STATUS OF THE HUMORAL LINK OF IMMUNITY AT EXPERIMENTAL
PERITONITIS ON THE BACKGROUND OF DIABETES MELLITUS

Introduction. The combined course of acute peritonitis and diabetes increasingly leads to the development of
secondary immunodeficiencies, which contribute to an increase in the percentage of postoperative complications
and fatalities, the emergence of complexity of treatment and diagnosis.

The aim of the study — to learn the peculiarities of humoral link of the immune response in the organism of
experimental animals during simulated acute common peritonitis on the background of diabetes mellitus compared
with animals with experimental acute peritonitis alone.

Reserch Methods. 56 white rats were used in this work. Diabetes mellitus was modeled by intraperitoneal
administration of Srethosotocin from “Sigma” firm with the rate of 7 mg per 100 g of animal mass, acute peritonitis
— insertion of 0.5 ml of 10 % of the captured fecal suspension into the abdominal cavity of the animals. The
concentration of immunoglobulins in serum was determined. Observation time points: 1, 3, and 7 days from the
beginning of the peritonitis modeling.

Results and Discussion. Analyzing the results of studies, it can be stated that there were observed directed
changes in the concentration of imnmunoglobulins in blood serum of rats of different groups. Thus, on the first day
after simulating acute common peritonitis on the background of diabetes, the level of Ig G decreased by 1.5 times,
Ig M — by 1.3 times and Ig A — by 1.4 times (p<0.05). On the seventh day of the experiment, levels of all classes of
immunoglobulins were statistically significantly lower than those of the group with acute common peritonitis: Ig G
level was lower by 21 %, Ig M and Ig A were lower by 17 % and 56 % respectively (p<0.05). The results of our
studies indicate that the presence of diabetes in acute general peritonitis leads to a decrease in the resistance of
the humoral level of the immune system with antigenic stimulation and secondary immunodeficiency states.

Conclusions. In animals with acute peritonitis, protective mechanisms of the humoral immunity level are
substantially reduced on the background of diabetes, which is confirmed by statistically significantly lower levels of
immunoglobulins of classes A, M, G compared to a group of animals with a pattern of acute peritonitis. The revealed
functional impairment of humoral immunity indicates an appreciable weakening of the organism's protection factors
in acute peritonitis on the background of diabetes mellitus with the development of secondary immunodeficiency.

KEY WORDS: acute peritonitis; diabetes mellitus; humoral immunity; immunoglobulins.

INTRODUCTION. Peritonitis remains one of
the most frequent complications of surgical diseases
of the abdominal cavity [1, 2]. According to several
studies, during severe forms of disseminated puru-
lent peritonitis, the mortality reaches 50-80 % [3-5].
This high mortality is due to the fact that peritonitis
occurs on the background of already existing
pathological changes caused by a comorbid state,
the peculiarity of which is the absence of clear
boundaries, the rapid spread of the pathological
process in the abdominal cavity, the complexity of
the diagnosis, etc. All this complicates the course
of the acute general peritonitis (AGP) and indicates
the need for further improvement of diagnostic
methods and treatment of this pathological process.

© |. Ya. Dzyubanovsky, B. M. Vervega, S. R. Pidruchna,
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Treatment of peritonitis requires a multi-faceted
approach. The severity of the course of peritonitis
depends on the adequacy of the immune response.
Correct immune response and sufficient reserves
of body compensation contribute to the localization
of the inflammatory site. Immune deficiency pre-
disposes an unfavorable course of peritonitis, and
it is characterized as a secondary acquired immu-
nodeficiency state, which causes complications,
sepsis and death of patients [6, 7].

In addition, one component of modern complex
treatment of peritonitis, which is not included in the
standards of treatment, is immunocorrection. Today,
immunotherapy uses drugs, which include a comp-
lex of immunoglobulins (Ig) of the main classes —
A, M, G (Ig A, Ig M, Ig G). However, the research
on this topic suggests that these drugs should be
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used from the pathogenetic point of view, in a timely
manner, during the phase of the first manifestations
of symptoms of peritonitis and organ damage, and
their later use as “therapy of despair” is pathoge-
netically and economically unjustified and ineffective
measure [8].

At the same time, diabetes continues to be the
most common endocrine pathology with a steady
upward trend. Along with oncological and cardio-
vascular diseases, diabetes is one of the most
common causes of disability and mortality in pa-
tients [9]. Over the past ten years, the prevalence
of diabetes in Ukraine increased by 1.5 times and
estimated at one million patients. Undoubtedly,
nowadays it is considered that the condition of dia-
betes is a high risk factor for developing immu-
nodeficiency states with purulent-inflammatory and
necrotic processes. Despite the fact that in recent
years some progress made in the study of the pa-
thogenesis of the AGP and diabetes, however, until
now, the role of the immune link of immunity with
combined pathology was not fully understood [10].

The aim of the study — to learn the features of
the humoral link of the immune response in the
organism of experimental animals in the modeled
AGP on the background of diabetes comparing to
animals with experimental peritonitis alone.

RESEARCH METHODS. Experiments were
performed at Central Research Laboratory of
I. Horbachevsky Ternopil State Medical University
(Certificate of Attestation No. 000478 dated
17.12.2007). The experiment used 56 white rats,
which were divided into three groups: the main
group — 24 animals with a simulated AGP on the
background of diabetes: a comparison group — 24
animals with simulated peritonitis alone; the control
group consisted of 8 intact animals, which were
kept under standard vivarium conditions. All
comparable animal groups were of the same weight,
gender, and age.

Experimental diabetes was atrtificially developed
by intraperitoneal administration of streptozotocin
on an empty stomach in a dose of 60 mg/kg (acqui-
red from “Sigma” Company, which was dissolved
in buffer sodium citrate solution pH 4.5). The study
of glucose content was carried out using the glucose
oxidase method at 9:00 a.m., under conditions of
free access of experimental animals to food and
water during the night time period. During the entire
observation period, rats received insulins (0—2 units,
subcutaneously two to five times a week).

Two weeks after the administration of strepto-
sotocin, the venous blood of rats drown from the
tail vein, was analyzed, and the glucose content was
determined. In the subsequent studies, only those
rats with glucose contents of more than 300 mg/L

were used. Animals of the control group were
subcutaneously administered sterile 0.9 % sodium
chloride solution instead of streptozotocin [11].

The influence of the diabetes on the course of
the AGP was studied on the model suggested by
Lazarenko et al. This model, regarding etiological
factors, clinical manifestations, and phase transi-
tions, is close to the similar process in human. On
the 14" day after administration of streptotrophin in
the animals of the appropriate group, we injected
10 % of the fecal suspension into the cranial cavity
of the examined rats at a dose of 0.5 ml per 100 g
of body weight. Rats of the comparative group
received only hypodermic administration of fecal
suspension. Fecal suspension were prepared by
mixing saline isotonic solution and feces from the
intestine of 2—3 intact animals, then double-filtered
through a double layer of gauze. The resulting slurry
was introduced not later than 20 minutes after
cooking introduce intact rats by puncture method.
In order to avoid damage of internal organs when
introducing fecal suspension into the abdominal
cavity, the animals were held upright, caudal end
up [12, 13].

The time points for observations were 1, 3rd
and 7" days from the beginning of peritonitis
modeling. To conduct research, we used whole
blood and serum of blood, as well as liver ho-
mogenate.

This experimental study was conducted with
observance of general rules and provisions of the
European Convention on Protection of vertebrate
animals used for research and others scientific goals
(Strasbourg, 1986), General Ethical Principles
experiments on animals (Kyiv, 2001) and the Law
of Ukraine “On Protection of Animals from Cruel
Behavior” (2006).

To characterize the functional state of humoral
immunity the serum Ig concentrations of the main
classes (M, G, A) were determined. The determi-
nation of Ig in serum was carried out by radial
immunodiffusion globulin method according to
G. Mancini et al. (1965), the principle of which is
based on interaction of antigen of the test serum
and antibody (antiserumto Ig). The method is based
on the procedure when samples of investigated
serums are introduced into the wells of agar, which
have antibodies to Ig G, Ig A, Ig M (standard
monospecific serum against human Ig). Immuno-
globulins that diffuse into agar, during the interaction
with the corresponding antibodies, form the rings
of the precipitate, and their size depends on the
number of serum Ig of a particular class. Results
were evaluated graphically. The diameter of the
obtained rings of precipitation was compared
against standards. Using the points obtained with
standards, we built a standard curve. Concentration

ISSN 2410-681X. MenuuHa Ta KiiHiuHa XiMid. 2019. T. 21. Ne 1



that corresponds to the samples can be evaluated,
by measuring the diameter of their rings and compa-
ring it to the calibration curve. This method is sensi-
tive and allows the researcher to determine concen-
trations of up to 0.003 g/L of Ig [14].

Statistical analysis of data was carried out using
Excel and STATISTICA software, using parametric
and nonparametric methods for evaluating the
obtained data. For all indicators, we calculated the
mean arithmetic mean (M), its dispersion and mean
errors (m). The reliability of the difference between
independent quantitative values were determined
with normal distribution for Student’s t-criterion, in
other cases — by Mann —Whitney’s U-criterion the
differences were considered to be significant at
p<0.05.

RESULTS AND DISCUSSION. Analyzing the
results of the research of humoral immunity during
the AGP a statistically significant increase in the
concentration of immunoglobulins was noted
compared to a group of intact animals. Increase of
Ig G level in on day 1 from the moment of peritonitis
modeling was 147 %, as for Ig M — 128 %, and
lg A— 138 %, comparing to corresponding values
in rats without pathology (Table 1). Hyperproduction
ofimmunoglobulins on the first day of the pathological
process indicated an excess of toxins and antigens

during AGP. In the following days, the concentration
ofimmunoglobulins gradually decreased all the way
to the 7" day and was valued at to 92 % comparing
to the value of intact animals. At the same time, the
concentration of Ig M and Ig increased by the 3
day of observation and was, respectively, 169 %
and 145 % of the levels of rats without simulated
pathology. In the following days, the values were
somewhat reduced on the 7" day and the
concentration of Ig M was 140 %, and Ig A, —128 %,
comparing to the norm (healthy animals). In-
crease of the concentrations of Ig M and Ig A can
be explained by the factthat they areimmunoglobulins
of acute phase of inflammation and are not enough
specific for localization of antigenic load and
effective completion of inflammation, but for
insufficient level, Ig G may partially compensate for
their functions.

As for the model of the AGP on the background
of diabetes, we noted a decrease in the level
immunoglobulins of all classes starting even on the
1%t day of the pathological course of the process.
Thus, Ig G and Ig M values were 1.5 times and 1.3
times less as those calculated in animals without a
simulated pathology, and Ig A was lower by 1.4
times (Table 2). For 3 days in animals with simulated
AGP on the background of diabetes the Ig G
dropped to 89 %, while the Ig M level was 96 %,

Table 1 — Concentration of immunoglobulins in blood serum of rats with AGP (M+m)

Groups of experimental animals
Number of types control animals with acute peritonitis (n=24)
(n=8) 1 day (n=8) 3 day (n=8) 7 day (n=8)
lg G 3.61+0.05 5.31+0.09% 3.92+0.16% 3.31+0.16,
IgM 2.73+0.08 3.50+0.14# 4.61+0.10* 3.83+0.04%
IgA 1.73+0.02 2.38+0.08% 2.50+0.07# 2.23+0.06%

Note. # — is the authenticity of the difference between such independent values of intact groups.

Table 2 — Concentration of immunoglobulins in blood serum of rats with AGP
on the background of diabetes (M+m)

Number C_-:roups _of experimental animals '
of types control animals with agp on the background of diabetes (n=24)
(n=8) 1 day (n=8) 3 day (n=8) 7 day (n=8)
lgG 3.61+0.05 3.31+0.07% 3.23+0.107 2,61+0.06*
*p<0.05 *p<0.05 *p<0.05
#p<0.05 #p<0.05
**p<0.05
lgM 2.73+0.08 2.95+0.07% 2.62+0.07% 3.18+0.01%
*p<0.05 *p<0.05 *p<0.05
#p<0.05 #1p<0.05
**p<0.05
IgA 1.73+0.02 1.87+0.08% 1.13+0.09% 0.98+0.09%
*p<0.05 *p<0.05 *p<0.05
#p<0.05 #p<0.05
**p<0.05

Notes: 1. # — the accuracy of the difference with respect to such indicators of a group of intact animals.

2. * —the reliability of the difference with respect to such indicators of the comparative group.

3. # — the reliability of the difference with respect to these indicators of a group of animals for 1 day of observation.
4. ** — the accuracy of the difference with respect to such indicators of a group of animals for 3 days of observation.
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Ig A — 65 % of the values of the groups of intact
animals. By the 7" day, the concentration of Ig G
continued to decrease and amounted to 72 % of
the norm, respectively, Ig M increased to 116 %,
and with Ig A, it decreases even more, by 57 % of
the level of a healthy group of rats. Itis worth noting
that all the indicators were also significantly lower
than similar indicators of groups of animals with
acute peritonitis.

It should be noted that the level of immuno-
globulins in the experimental animals from the AGP
on the CD for the first day of observation was
statistically significantly lower comparing to the AGP
groups: Ig G level was lower by 38 %, while Ig M
and IgA—by 16 % and 21 %, respectively. Asimilar
trend was observed on the third day from the
moment of AGP modeling. Also, on the 7" day of
the experiment all classes of immunoglobulins were
statistically significantly lower than the following
indicators of a group of animals from the acute
peritonitis: the level of lg G was lower by 21 %, while
lg M and Ig A — by 17 % and 56 % respectively,
which confirms the presence of secondary immu-
nodeficiency.

It is known that Ig G is a highly specific
immunoglobulin, its concentration influences the
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I. A. A3to6aHoBcbKuMiAY, B. M. BepBera?, C. P. Migpy4yHal, H. A. MenbHuk?, A. M. NMpogaH*
TEPHOII/IbCbKW JEPXKABHVIN MEANYHWN YHIBEPCUTET IMEHI I. 4. TOPEAYEBCHKOIO*
JIbBIBCBEKU HALJIOHA/IbHUV MEANYHWW YHIBEPCUTET IMEHI AAHWJIA TAJTMLIbLKOIO?

CTAH I'YMOPAJIBHOI JIAHKU IMYHITETY IIPY EKCITEPUMEHTAJTbBHOMY
INEPUTOHITI HA T/II IYKPOBOI'O AIABETY

Pestome

Bcmyn. NoedHaHuli nepebie 20cmpoz20 nepumoHimy ma yyKposoz2o diabemy sce yacmiwe rnpu3sooums 00
PO3BUMKY BMOPUHHUX iMyHOOeiyumHUX cmaHis, Wo Cripusie 36i/1bLWeHHH0 Bi0comka nicsisonepayitiHux yck/1aoHeHb
i "IemasibHUX BUNAaoKiB8, BUHUKHEHHIO CK/IAaOHOCMI JliKyBaHHS ma 0ia2HOCMUKU.

Mema docidxeHHs1 — 8UB4UMU 0CO6/1UBOCMI 2yMOPAasbHOT IaHKU iMyHHOT BiOM0Bioi 8 Op2aHi3mi Midd0C/TIOHUX
msapuH fpu 3M00e/Ib0BaHOMY 20CMPOMY MOWUPEHOMY MEPUMOHIMI Ha M/l Uykposo20 diabemy MOopIiBHSIHO 3i
wypamu 3 ekcriepuMeHmasibHUM 20CmpumM nepumoHimom.

Memoou 0ocideHHs1. Y pobomi sBukopucmosysasiu 56 6inux wypis. Llykposuli diabem mooesosasu w/isi-

XOM BHYMPIUWHbOOYEPEBUHHO20 BBEOEHHST CMPENMO30moyuHy chipmu “Sigmal” 3 po3paxyHKy 7 me Ha 100 2 macu
mina wypa, 2ocmpuli nowupeHul nepumoHim — 8eedeHHs1 0,5 M 10 % npoghiibmposaHOi KasioB80i CycreHsii 8
4yepesHyY NMOPOXKHUHY 00C/TIOXYBaHUX MBapuH. BusHa4asiu KoHyeHmpayiro imyHoaa06yniHis (1g) y cuposamui Kposi.
TepmiHu criocmepexeHHs1 — 1-wa, 3-ms, 7-Ma 006U 8i0 noYyamky MOOE/IOBaHHS EPUMOHIMY.

Pe3ysibmamu Ui 062080peHHS. AHa/li3yH4U pe3y/ibmamu 00C/1i0XeHb, MOXHa KOHCmamysamu, Wo crocme-
piganuck pi3HOCMPAMOBaHI 3MiHU KOHUeHmpauii iMyHo2/106y/1iHIB y cuposamuyi Kposi Wypis pisHUx epyn. Tak, Ha
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1-wy 006y ric/i MOOesioBaHHsI 20CmMpo20 MOWUPEHO20 NMepumoHimy Ha mii yykposoeo diabemy piseHb Ig G
3mveHwuscs 8 1,5 pasa, Ig M — 8 1,3 pasa ma lg A — 8 1,4 pasa (p<0,05). Ha 7-my 006y ekcriepumeHmy BCi K/1acu
iMyHo2/106y/1iHIiB8 6y/1IU CMamuCmMUYHO 3HaYUMO HUXYUMU Bi0 MakuX NMokKa3HUKI8 epyrnu msapuH i3 20Cmpum rnowu-
PEeHUM repumoHimom: piseHb Ig G — Ha 21 %, a lg M ma Ig A — Ha 17 i 56 % 8ionosioHo (p<0,05). Pesysismamu
Hawux 0oc/ioxeHb csidyamb MPo me, Wo HasiBHICMb UyKpoBo20 diabemy rpu 20CmMpomy MowupeHomy rnepumo-
HIMI Mpu3B00UMb 00 3HUXEHHSI PE3UCMEHMHOCMI 2yMOPa/IbHOI JIaHKU IMyHHOI cucmeMu npu aHmuaeHHIt cmumy-
J14ii ma 00 BUHUKHEHHST BMOPUHHUX iMyHOOeiyumHUX CmaHis.

BucHoBKU. Y mBapuH i3 20cmpum repumoHimom Ha m/i Uykposo2o diabemy cymmeso 3HUXYHMbCS 3aXUCHI
MEXaHI3MU 2yMOopasIbHOI IaHKU iMyHimemy, wWo nidmsepoXyembCsi CMamuCmuyHO 3Ha4YUMO HUXYUMU PIBHSIMU
imyHoe/106yniHis knacis A, M, G MopisHSIHO 3 2pyrior Wypis i3 3Mo0e/1boBaHUM 20CMpPUM MepumoHimom. Busis/ieHa
PyHKYiOHa/IbHa HedocmamHicmb 2yMOpPasibHOI /laHKU IMyHimemy BKa3ye Ha 3HayHe rnocsiabsieHHs1 hakmopis 3a-
Xucmy op2aHiamy npu 20cmpoMy nepumoHimi Ha m/i yykposo2o diabemy 3 po38UMKOM BMOPUHHO20 iMyHodedi-

yumy.

KNHKOYOBI C/TOBA: rocTpuii NEPUTOHIT; LlYKPOBMWiA AiaGeT; rymopasibHUIA iMyHITET; iMyHOIr/10GyniHN.

. 4. O3r6aHoBckuiil, B. M. BepBera?, C. P. MuapyuyHas?, H. A. MenbHuk?, A. M. NMpogaH*
TEPHOIMNO/IbCKWV TOCYJAPCTBEHHbIV MEAVILMHCKUN YHUBEPCUTET UMEHU U. 5. TOPBAYEBCKOIO!
JIbBOBCKWW HALUMIOHA/IbHbBIVI MEAVLUMHCKUW YHUBEPCUTET VIMEHU JAHWU/IA TAJ/TULIKOIO?

COCTOAHME I'YMOPAJIBHOI'O 3BEHA UMMYHUTETA 11PN
IKCIIEPUMEHTAJ/IBHOM ITEPUTOHUTE HA ®OHE CAXAPHOI'O JUABETA

Pe3stove

BcmynneHue. CosMecmHoe meyeHue 0cmpoz20 nepumoHuma u caxapHoz2o duabema sce Yauje npusooum K
passuMU BMOPUYHbIX UMMYHOOeUYUMHbIX COCMOsIHUU, 4Ymo crnocobecmayem ysesiudeHUro npoyeHma noc/sie-
onepayuoHHbIX OC/IOKHEHUU U /1emasibHbIX UCX0008, BOSHUKHOBEHUIO C/IOXHOCMU JIeYeHUs U 0ua2HOCMUKU.

Lenb uccnedosBaHusi — usyyums OCOOEHHOCMU 2yMOPa/IbHO20 38eHa UMMYHHO20 omsema 8 op2aHu3me
M000MLIMHBIX XXUBOMHbIX MPU CMOOE/IUPOBaHHOM OCMPOM PacrpocmpaHeHHoOM NepumoHuUme Ha (hoHe caxapHo-
20 duabema o cpasHEeHUIo C KpbiCamu C 3KCIIEPUMEHMa/IbHbIM OCMPbLIM MEPUMOHUMOM.

MemoOsbI uccnedosaHusi. B pabome ucnosnib3osasiu 56 6esbix Kpbic. CaxapHbili duabem mModenuposasiu
ymem 8HymMpuUGPWUHHO20 BBEOEHUS cmpenmo3omoyuHa (oupmsl “Sigmal” u3 paciema 7 me Ha 100 2 macchbl
meria KpbiCbl, 0CMPbIl pacrnpocmpaHeHHbIl nepumoHum — s8sedeHusi 0,5 Mz 10 % npoghusibmposaHHOU Kas1080U
CYyCreH3uu 8 GPIOWHYIO M10/I0CMb UCCE0YEMbIX XXUBOMHbIX. Onpedesisi/iu KOHYeHmpayuro UMMyHoz2/106y1uHos (1g)
B CbIBOPOMKE KpoBU. CPOKU Hab/ooeHust — 1-e, 3-u, 7-e Cymku om Hadasia MoOe/1upoBaHus nepumoHuma.

Pe3ynibmambi u o6cyxoeHue. AHasiusupysi pesy/ibmamel uUcciedosaHuli, MOXXHO KOHCmamuposams, 4Ymo
Habo0asiuCh pasHOHanpas/ieHHbIe USMEHEHUsT KOHUeHmpayuu UMMYHO02/100y/TUHOB 8 CbIBOPOMKE KPOBU KPbIC
pasHbIx epynn. Tak, Ha 1-e cymku noc/ie MooesiuposaHuUsi 0CMpo20 PacrnpocmpaHeHHO20 MeEpUMOHUMAa Ha (hoHe
caxapHozo duabema yposeHb Ig G ymeHbuuscsi 8 1,5 pasa, Ig M-8 1,3 pasa u lg A —8 1,4 pa3a (p<0,05). Ha 7-e
CYMKU 3KCriepuMeHma 8ce K/1acChl UMMYHO2/106y/1UHOB ObI/Iu CMamucmu4ecKu 3Ha4UMO HUXXE makux rokasame-
n1ed epynnbl XXUBOMHbLIX C OCMPbIM PacrpocmpaHeHHbIM MeEPUMOHUMOM: yposeHb Ig G —Ha 21 %, algMulg A —
Ha 17 u 56 % coomsemcmseHHO (p<0,05). Pe3ysimamsl Hawux uccsaedosaHull cBUOemesIbcmayrom o mom, 4mo
Ha/luyue caxapHo2o duabema rpu 0CmMpoM PacrpocmpaHeHHOM ePUMOHUME PUBOOUM K CHUXEHUI pe3uc-
MeHMHOCMU 2yMOPasibHO20 38€Ha UMMYHHOU cucmeMbl pu aHmMu2eHHOU CmuMy/isyuu U K BO3HUKHOBEHUK
BMOPUYHBIX UMMYHOOEUYUMHbIX COCMOSHUU.

BbI1800bI. Y )XUBOMHbIX C OCMPbIM MEPUMOHUMOM Ha (hOHe caxapHO20 duabema CywecmseHHO CHUXaromcsi
3aWumHbIe MexaHU3Mbl 2yMOpPa/ibHO20 38eHa UMMyHUMema, 4mo noomsepxoaemcsi crmamucmu4ecKku 3Ha4umo
60/1€€ HU3KUMU YPOBHSIMU UMMYHO2/106y/1UHOB K/iaccos A, M, G o cpasHeHUro ¢ 2pyrnnoll KpbIC CO CMOOesIupo-
BaHHbIM OCMPbLIM NepumMoHUMoM. ObHapyeHHasi hyHKUUOHa/IbHasi He00CMamoYyHOCMb 2yMOPa/IbHO20 38€Ha
UMMyHUMema ykasbisaem Ha 3Ha4ume/ibHoe ocs1absieHue ¢hakmopos 3aujumsl op2aHu3ma rpu 0CMpPom rnepumo-
HUMe Ha hoHe caxapHo20 duabema ¢ passumueM BMOPUYHO20 UMMyHodeghuyuma.

KMHOUEBBIE C/TOBA: ocTpbiii NEPUTOHUT; CaxapHbiii guadeT; ryMopasibHbIi UMMYHUTET; UMMYHOT/10-
GY/NUHBbI.
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