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Abstract. Aim of investigation is to determine the liver condition of
rats with experimental immunodeficiency. Immune deficiency (ID) in

rats was induced by the injection of the cytostatic cyclophosphamide.
The presence of ID was determined by lymphocytes levels (in the
blood) and lysocyme (in the serum and liver). The presence of
hepatitis was identified by the levels of biochemical markers of liver
inflammation (MDA, elastase) and cholestasis (ALP) as well as by the
level of "liver markers" (ALT, bilirubin, alkaline phosphatase - ALP)
in serum. Cyclophosphamide reduces the lymphocyte and lysocyme
levels, and increases hepatic levels of inflammatory markers and
cholestasis, and serum levels of "liver markers". Cyclophosphamide
causes the development of immunodeficiency and hepatitis.

Introduction

Immunodeficiency is an extremely common
pathological condition arising as a result of various
pathogenic factors (intoxication, radiation, viruses,
nutritional disorders, genetic defects) and is cha-
racterized, above all, by a reduction in non-specific
and specific antimicrobial protection [7, 1].

In the pathogenesis of pathological manifestations
of immunodeficiency dysbiosis plays a crucial role,
usually occurring as a result of weakening anti-
microbial protection [4, 10].

The fundamental basis of dysbiosis is overgrowth
of endogenous conditionally pathogenic, producing a
number of microbial toxins, among which intestinal
endotoxin lipopolysaccharide plays the most active
role (LPS) [12, 13]. Joint action of different microbial
toxins carries out not only the pathological effects on
physiological systems of the body, but also induces
activation of inflammatory and other protective
systems of the body [12].

As formulated in recent years, the most important
role in protecting against endogenous microbes is
played by the liver, namely its antimicrobial function
[8]. The level of the latter depends on the ability of
the liver to be a reliable barrier to gut microbes and
their toxins, and implement systemic inflammatory
response to pathogenic factors.

The purpose of this study was to determine the
condition of the liver in rats in which experimental
immunodeficiency was induced by using the
cytostatic cyclophosphamide, which is widely used in
chemotherapy of malignant tumors.

Aim of investigation
To determine the liver condition of rats with
experimental immunodeficiency.
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Material and methods

Experiments were conducted on eighteen white
Wistar rats (male, 10 months, live weight 280 + 12 g),
six of which were the control group, and 12 received
two injections of the cytostatic cyclophosphamide 50
mg/kg solution intraperitoneally with interval of two
days. Euthanasia of animals was carried out six at a
time at 7 and 14 days under sodium thiopental anes-
thesia (20 mg/kg) by total exsanguination of the
heart. We obtained serum and isolated the liver. In
whole blood we tested for leukocytes and leukocyte
formula [2]. Serum samples were tested for glucose
[5], malondialdehyde (MDA) [3], elastase activity
[3], catalase [3] and lysocyme [9] as well as the
level of "liver markers" bilirubin [5] activity of alanine
transaminase (ALT) [5] and the activity of alkaline
phosphatase (ALP) [3]. In liver homogenate MDA,
the activity of elastase, alkaline phosphatase, ca-
talase and lysozyme were tested for. Using the ratio
of catalase activity and MDA, we calculated
antioxidant-prooxidant index - API [3]. The results
were subjected to statistical analysis according to [6].

Results and Discussion

Table 1 shows the results of determination of the
content of leukocytes, neutrophils and lymphocytes in
the blood of animals injected with cyclophosphamide.
As can be seen from these figures, seven days into
the experiment the total number of white blood cells
is reduced by almost threefold, while at 14 days is
significantly increased, exceeding the rate of more
than two times. The proportion of neutrophils in the
composition of white blood cells in rats treated with
cyclophosphamide was significantly increased after
seven days, and the proportion of lymphocytes, ho-
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The content of neutrophils and lymphocytes in the blood of rats with immunodeﬁciif;fe 1
(Mz£m, n=6)
Leukocytes, g/L 14,0+2,3 3;58% (1)’12 1232’00;2’4
Neutrophils, % 27,4+3,0 13)1’03;?5 13)2’06;?2
Lymphocytes, % 55,6+2,7 32’02;(1)’9 1335’06;?2
Lymphocytes/neutrophils | 2,03+0,12 Il)f(i 3?’09 gf (Z 38’108

Note: In Tables 1-5: p — relative to the contro

wever, was significantly reduced in rats after
administration of cyclophosphamide. The ratio of
lymphocytes/neutrophils, which is a measure of im-
mune deficiency [11] was significantly reduced in
rats after administration of cyclophosphamide.
Table 2 presents data showing biochemical para-
meters of serum in rats which were administered
cyclophosphamide. This data show that immune

deficiency significantly increases the level of glucose,
inflammatory markers, MDA and elastase, but signi-
ficantly reduces the activity of protective enzymes:
catalase and lysocyme. It can be said that immune
deficiency causes the development of systemic inf-
lammation [4, 10, 12].

Table 3 shows that administration of cyclo-
phosphamide increases levels of inflammatory mar-

Table 2
Biochemical parameters of serum of rats with immunodeficiency (M+m, n=6)
Parameter Control Immune Immune
deficiency Day 7 | deficiency Day 14
8.03+0,29 8.60+0.42
:l: b > 2 3
Glucose, mmol/L 6,95+0,46 p<0,05 p<0.05
1,31+0,12 2.21+0,08
:l: b > 2 >
MDA, mmol/L 0,99+0,06 p<0,05 p<0,01
0,32+0,02 0,34+0,01
:l: b > 2 >
Elastase, mkat/L 0,26+0,01 p<0,05 p<0,05
0,22+0,01 0,20+0,02
:l: b > 2 >
Catalase, mkat/L 0,28+0,02 p<0,05 p<0,05
515 45+5
+
Lysocyme, U/L 85+2 p<0.001 p<0.001
Table 3
The level of markers of inflammation and cholestasis in rat liver with immunodeficiency
(M+m, n=6)
Ne Gr MDA, mmol/k Elastase, ALP, mkat/k
- oup ’ ol/ke mkat/kg » miatike
1 Control 110,0£12,0 0,45+0,01 7.10+0.78
) Immune deficiency | 167,8+11,1 0,58+0,04 9,56+0,96
Day 7 p<0,05 p<0,05 p>0,05
3 Immune deficiency | 228,9+9.5 0,66%0,02 9,30+£0,96
Day 14 p<0,01 p<0,01 p>0,05
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kers in the liver (MDA and elastase) and cholestasis
(ALP), which indicates the development of hepatitis.
In favor of this evidence "liver markers" in serum are
also indicative (Table 4). All three markers were
significantly elevated in rats in which immu-
nodeficiency was modeled.

We considered that the development of hepatitis
in rats treated with cyclophosphamide, is the result of

significantly (3, 5 - 6 times) reduction in nonspecific
immunity, as evidenced by determining the activity of
lysocyme (Table 5).

Thus, the investigation we conducted studying the
liver when modeling experimental immunodeficiency
give reasonable grounds for recommending the use
of hepatoprotector drugs in patients with immuno-
deficiency, particularly during chemotherapy of

Table 4
The level of "liver" markers in the serum of rats with immunodeficiency (M+m, n=6)
- . ALT,
Ne Group Bilirubin, pmol/L ukat/L ALP, pkat/L
1 Control 4,17£0,27 0,33+0,01 1,20+0,33
) Immune deficiency | 4,03+0,14 0,44+0,03 2,34+0.33
Day 7 p>0,5 p<0,05 p<0,05
3 Immune deficiency | 5,58+0,54 0,46+0,03 3,22+0,52
Day 14 p<0,05 p<0,05 p<0,05
Table 5
Activity of lysocyme and catalase in rat liver with immunodeficiency (M+m, n=6)
Catalase,
No Group Lysocyme, U/kg mkat/kg
1 Control 83+20 6,27+0,10
) Immune deficiency 2512 6,16£0,06
Day 7 p<0,05 p>0,3
3 Immune deficiency 14+6 6,18+0,08
Day 14 p<0,01 p>0,3
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1. Administering cyclophosphamide causes the
development of immunodeficiency, as evidenced by a
significant decrease in the number of lymphocytes
and lysocyme activity.

2. The result of the immune deficiency is the
development of hepatitis and systemic inflammation.

3. It can be considered necessary to prescribe
hepatoprotectors in patients with immunodeficiency
conditions.
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CTAH IEYIHKH Y IIYPIB 3
EKCHHEPUMEHTAJIbBHUM IMYHOJAE®IIIUTOM

B.JI. Baciok, T.0. Inawyx

Pe3rome. MeToro 1OCIiKEHHS € BUBYECHHS CTaHy MEYiHKN
y HIypiB i3 eKCIepUMEHTAILHUM iMyHOnedinuTom. IMyHO-
nedimur y urypiB 6yB cIpOBOKOBAHM#T BBEICHHSIM IMTOCTATHKA
muknodocdany, sIKUit MUPOKO BUKOPUCTOBYIOTH MIPH XiMio-
Teparii 3710skicHUX myxJmH. [1po po3BuTok iMmyHomedinuTy min
niero mukiIopocdany cBiTIUTh 3HIKEHHS B KPOBi PiBHS JliM-
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(ormTiB Ta mizourMy. B mediHIi mixBuILyeThCs piBeHs MapKepiB
3amajeHHs, a B CUpOBATIli KPOBi - piBeHb "NE4iHKOBUX"
MapKepiB, 10 BKa3y€ HA PO3BUTOK T'E€MaTHTY.

KurouoBi caoBa: iMmyHonedinut, nedinka, rematut, gpep-
MEHTH.

COCTOSHHUE ITEYEHU Y KPBIC C
IKCHEPUMEHTAJIbBHBIM UMM YHOAE®UIIUTOM

B.JI. Bacwk, T.A. Hnawyk

Pe3rome. Llenbio ucciieoBaHus SBISETCA U3Yy4EHHE COC-
TOSTHUS TIEYEHN Y KPBIC C DKCIIEPUMEHTATBHBIM UMMYHOIE-
¢unurom. UMMyHonepunntT y kpeic 6BUT CIPOBONMPOBAH
BBEJICHUEM IIUTOCTATHKa NUKI0(pochaHa, KOTOPHIH MIUPOKO
WCTIONB3YETCSI B XUMUOTEPAITUH 3]I0Ka4e€CTBEHHBIX HOBOOOpa-

30BaHuil. O pa3BUTUU UMMYHOJC(UIIUTA O] AeHCTBUEM
nukiaogocdana CBUACTEIBCTBYET CHUKEHUE B KPOBU YPOBHS
TUMQOINTOB ¥ JTU301IMMa. B reueHn moBwImaeTcs ypoBeHb
MapKepoB BOCHAJEHHUS, a B CHIBOPOTKE KPOBU - YPOBEHbB
"MeueHOYHBIX" MapKEPOB, UTO YKA3bIBAET HA Pa3BUTHE IeNaTHUTA.

KunrwueBble cjioBa: IMMYHOIEUIUT, T€YCHB, TEMATHUT,
(epMeHTHI.
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