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Background. Paraquat (PQ) is a pesticide commonly used in the control of weed in agricultural practices
worldwide. Exposure to PQ has adverse biochemical and physiological consequences to humans and animals.
The mechanism of toxicity is linked to the generation of reactive oxygen species and subsequent lipid peroxi-
dation. Presently, no single effective antidote to PQ toxicity has been established. Therefore, the need to
continually investigate different treatment approaches is of paramount importance.

Objective. This study evaluated the capacity of selected dietary supplements to attenuate paraquat-induced
kidney dysfunction and damages by determining some kidney function biomarkers and oxidative parameters.
Methods. Thirty-six Wistar albino rats were randomly separated into six groups. Each group (except Normal
control) was intoxicated every other day with 1.5 mg/kg body weight of PQ and four groups (except PQ and
Normal control groups) were treated daily with 40 mg/kg of garlic, glutathione and vitamin C for two weeks.
Results. The results showed significant (p < 0.05) increases in concentration of kidney malondialdehyde, urea,
creatinine, and blood lipid profiles. Also, significant decrease in concentrations of high-density lipoprotein
cholesterol, kidney glutathione and total antioxidant capacity were presented by PQ control group compared
to other PQ exposed groups treated with the antioxidant compounds.

Conclusions. PQ-induced changes indicated kidney dysfunction and damage. However, the administration of

antioxidant supplements attenuated the PQ-induced biochemical and physiological dysfunction in the rats.
Keywords: paraquat; herbicide; nephrotoxicity; xenobiotics; antioxidants.

Introduction

Paraquat (PQ) herbicide is a quaternary nitro-
gen compound (1,1’-dimethyl-4,4'-bipyridinium di-
chloride). It is a common non-selective contact her-
bicide used in agricultural practice worldwide [1, 2].
PQ is a known human and animal xenobiotic and it
is highly active leading to several cases of acute poi-
soning and death [3, 4]. The toxicity of PQ neces-
sitated the classification as moderately hazardous
herbicide and class II poison for acute toxicity [5].

Studies have shown that oral ingestion of PQ
induces generation of hydrogen peroxide anion,
hydroxyl free radical as well as superoxide anions
which cause lipid peroxidation with resultant cell
membrane damage. These biochemical activities
caused by oxidative free radicals are a common
pathway for kidney damage and renal tubular necro-
sis. Aside from the potential for nephrotoxicity PQ
exposure can result in hepatotoxicity and pulmonary
fibrosis as well as systemic effects [6].

Systemic presence of PQ elicits generation of
reactive oxygen species (ROS), accompanied by li-
pid peroxidation. This assertion is supported by ep-
idemiological and clinical evidences which attribute
mammalian biochemical and physiological changes

such as skin cancer and other tumors [7, 8], lung
injuries [9], to PQ intoxication.

The increased advocacy for the use of herbicide
in crop production makes it important to regularly
ascertain the consequences of different levels of
pesticides in the environment especially remnant
of pesticides in food and water. Since PQ is one of
the widely accepted herbicides, this study becomes
imperative. PQ exerts its toxic effects by inducing
oxidative stress on organisms. Different treatment
measures have been adopted and yet no effective
antidote has been found [9]. Due to the need to find
an effective remedy to PQ-induced renal damage
and dysfunction, this study used dietary supplements
such as vitamin C, glutathione and garlic [10—13].
Vitamin C, glutathione and constituents of garlic
exhibit antioxidant potentials that can reverse PQ-
induced nephrotoxicity and dysfunction using male
Wistar albino rats.

Materials and Methods

Dietary supplements

The supplements used in this study were pur-
chased from Orchard Pharmaceuticals, Ikenegbu
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Owerri, Imo State, Nigeria. L-Glutathione (L-re-
duced) was manufactured by Raphe Pharmaceu-
tiques Laboratoires, Dallas Texas USA. It is a certi-
fied supplement from nature lot#201604. Vitamin C
(ascorbic acid) and Garlic tablet (Allium sativum)
were manufactured in the USA for: Mason Vita-
mins, Inc. Miami Lakes, FL 33014, 1-888-860-5376
(www.MasonVitamins.com) The supplements were
prepared in normal saline for oral administration.

Study animals

Thirty-six male Wistar albino rats weighing
150 + 10 g were obtained from the Department of
Veterinary Medicine, University of Nigeria Nsukka,
Enugu State, Nigeria. The rats were kept in cages,
maintained at a room temperature of 25+ 2°C,
12 h light/dark cycle, and allowed free access to rat
chow and water.

Study design

After seven days of acclimatization, the rats
were randomly allocated to six cages of six rats each,
housed in the animal house of the Department of
Biochemistry, Federal University of Technology,
Owerri (FUTO). Each group was treated as follows:

Group 1 (normal control) received normal
saline.

Group 2 (PQ control) received 1.5 mg/kg
body weight (bw) of PQ.

Group 3 received 1.5 mg/kg bw of PQ and
40 mg/kg bw of vitamin C.

Group 4 received 1.5 mg/kg bw of PQ and
40 mg/kg bw of garlic.

Group 5 received 1.5 mg/kg bw of PQ and
40 mg/kg bw of glutathione.

Group 6 received 1.5 mg/kg bw of PQ and
40 mg/kg bw of vitamin C, glutathione, and garlic
in the ratio of 1:1:1.

PQ was administered intraperitoneally at two
days interval and other supplements orally administe-
red daily for the two weeks. All rats were allowed free
access to rat chow and clean water and no death was
recorded for the two weeks duration of the study.
This study was approved (FUTO/BCH/EC/2017/25)
by the Ethics committee of the Department of Bio-
chemistry, FUTO and it observed the guidelines of
the National Institute of Health [14].

Collection of tissue samples

After 14 days of study, blood samples were col-
lected by ocular puncture into non-anticoagulant
test tubes. Serum was obtained by allowing the blood
samples to clot, centrifuged at 3000xg for 15 min
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and stored at 4 °C until used for analyses. Further-
more, the rats were sacrificed and kidney samples
obtained and divided into two parts. A portion was
washed in cold saline, homogenized in 1.15 % KCI
in EDTA/pH 7.4, centrifuged for 20 min at 250xg
and aliquots of the supernatant used for biochemical
assays. The other portions of the kidney sample were
stored in 0.5 % formaldehyde for histopathology
studies.

Determination of some oxidative stress para-
meters

Malondialdehyde was determined by the
method of Wallin ef al. [15]. Four test tubes were
prepared and aligned in a rack, and 0.1 ml of sam-
ple, 0.9 ml of distilled water, 0.5 ml of 25 % trichlo-
roacetic acid (TCA) and 0.5 ml of 17 % TBA in
0.3 % NaOH were delivered into the test tubes. The
mixture was incubated at 95 °C for 40 minutes and
cooled in water bath afterward. Also, 0.1 ml of 20 %
sodium dodecyl sulphate was added to the mixture.
The concentration of malondialdehyde was deter-
mined from the absorbance read at 532 nm from the
mixture and blank.

The concentration of glutathione was deter-
mined by the method described by Raja er al. [16].
Briefly: an equal amount of the homogenate was
mixed with 10 % trichloroacetic acid and centri-
fuged to separate the proteins. Then 0.01 ml of the
supernatant was pipetted, 2 ml of phosphate buffer
(pH 8.4), 0.5 ml of 5, 5-dithiobis (2-nitrobenzoic
acid), and 0.4 ml doubled distilled water was added
to the test tubes. The mixture was vortexed and the
absorbance was read within 15 minutes using a spec-
trophotometer. Absorbance of GSH was calculated
from the standard calibration curve (y = mx).

Total antioxidant activity was determined by
the Ferric reducing ability of Plasma (FRAP) me-
thod by Benzie and Strain [17]. Initially, a working
reagent comprising acetate buffer (pH 3.6), ferric
chloride and tripyridyltriazine in the ratio of 10:1:1
respectively was prepared. To three test tubes con-
taining 60 pl of the sample, standard and blank,
1.8 ml of working reagent was added. The reaction
mixture was mixed thoroughly and incubated at
37°C for 10 minutes. The resulting blue-colored
solution was read at 593 nm. The blank contained
distilled water and the standard solution contains
1000 pmol/1 of ferrous sulfate.

Commercial test kits of BioSystems S.A. Costa
Brava, 30. 08030 Barcelona (Spain) was used to de-
termine serum creatinine and urea. Similarly, Bio-
Systems, test kits were used to determine serum
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triacylglycerides (TAG), cholesterol, high-density
lipoprotein (HDL) and low-density lipoprotein
(LDL). Randox Laboratories Ltd (Antrim, United
Kingdom) commercial test kits were used to deter-
mine serum nitric oxide and uric acid concentration.

Histopathological studies

The fixed portions of kidney samples were de-
hydrated and allowed to undergo dealcoholization,
infiltration and embedded in paraffin as shown by
Okoro [18] with little modifications. Furthermore,
the kidney samples were sectioned (serially) at an
appropriate thickness, stained with hematoxylin and
eosin [19]. Finally, a light microscope was utilized
to examine tissue sections at a magnification of 100x
and 400x.

Statistical analysis

SPSS version 23 was used to analyze the data
collected. The data were subjected to one-way anal-
ysis of variance (ANOVA) at p < 0.05. The results
were expressed as mean * standard deviation of
quadruple determination.

Results

Fig. 1 shows a significant increase in the con-
centration of kidney malondialdehyde of animals
exposed to PQ when compared to the normal con-
trol group which has the lowest concentration of
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Figure 1: Concentration of kidney malondialdehyde (MDA) of
albino Wistar rats exposed to paraquat and treated with supple-
ments. Bars represent mean * standard deviation of quadruple
determinations; *, ¢, # — statistical difference between groups
(p < 0.05): * — compared to the Normal control group, ¢ — com-
pared to paraquat control, # — compared to supplement treat-
ments

malondialdehyde. Treatment with supplements sig-
nificantly reduced MDA concentration of animals
exposed to PQ. The concentration of reduced glu-
tathione (GSH) (Fig. 2), was lowest in PQ control
group when compared to the normal control group.
However, kidney concentration of GSH was signif-
icantly higher in vitamin C, GSH and combination
groups compared to PQ control. The TAC (Fig. 3)
was lowest in the PQ control group compared to the
normal control group. The concentrations of kidney
total antioxidant capacity were significantly in-
creased in groups that received the supplements
concomitantly. Aside from the concentration of ni-
tric oxide (Fig. 7), the serum concentration of urea,
creatinine and uric acid (Figs. 4 to 6) of PQ exposed
rats were significantly increased compared to normal
control rats. However, supplement treated groups
presented urea, creatinine and uric acid concentra-
tions which are within that of normal control rats.

Rats administered PQ presented significantly
increased serum cholesterol, triacylglyceride and
low-density lipoprotein-cholesterol concentrations
(Figs. 8 to 10). However, rats administered the sup-
plements showed reduced concentration of some
blood lipids with vitamin C and garlic groups pre-
senting significantly reduced cholesterol, triacylglyc-
erol, and LDL-cholesterol when compared to the
PQ control group. Furthermore, HDL-cholesterol
was significantly reduced in PQ control (Fig. 11)
compared to the normal control and the supplement
treated groups.
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Figure 2: Concentration of kidney glutathione (GSH) of albino
Wistar rats exposed to paraquat and treated with supplements.
Bars represent mean * standard deviation of quadruple determi-
nations; *, ¢, # — statistical difference between groups (p < 0.05):
* — compared to the Normal control group, ¢ — compared to
paraquat control, # — compared to supplement treatments
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Figure 3: Concentration of kidney total antioxidant capacity
(TAC) of albino Wistar rats exposed to paraquat and treated with
supplements. Bars represent mean + standard deviation of quad-
ruple determinations; *, ¢, # — statistical difference between
groups (p < 0.05): * — compared to the Normal control group,
¢ — compared to paraquat control, # — compared to supplement
treatments
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Figure 5: Concentration of creatinine of albino Wistar rats ex-
posed to paraquat and treated with supplements. Bars represent
mean =+ standard deviation of quadruple determinations; *, ¢, # —
statistical difference between groups (p < 0.05): * — compared to
the Normal control group, ¢ — compared to paraquat control,
# — compared to supplement treatments
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Figure 4: Concentration of urea of albino Wistar rats exposed to
paraquat and treated with supplements. Bars represent mean
+ standard deviation of quadruple determinations; *, ¢, # — sta-
tistical difference between groups (p < 0.05): ¥ — compared
to the Normal control group, ¢ — compared to paraquat control,
# — compared to supplement treatments

Uric acid concentration (mmol/I)
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Figure 6: Concentration of uric acid of albino Wistar rats ex-
posed to paraquat and treated with supplements. Bars represent
mean * standard deviation of quadruple determinations; *, ¢, # —
statistical difference between groups (p < 0.05): * — compared to
the Normal control group, ¢ — compared to paraquat control,
# — compared to supplement treatments
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Figure 7: Concentration of nitric oxide of albino Wistar rats ex-
posed to paraquat and treated with supplements. Bars represent
mean * standard deviation of quadruple determinations; *, ¢, # —
statistical difference between groups (p < 0.05): * — compared to
the Normal control group, ¢ — compared to paraquat control,
# — compared to supplement treatments

2,50 4
= i
©
g
g 2,00 4 b
=
2 o *
g
£ 1,50 +
[}
Q
=
9]
(&)
o 1,00 -
=l
=
8
2
200,50 4
>
Q
8
e
[_‘
0,00 4
R A
N N x o} x &
\CJ \‘Q & \X ‘55‘ ~°\
<§& 0\}} @.0? 0\}‘} %’0\? (Jo&
Q & 3 & o
% Q‘b’ < Q(b ]
Treatments

Figure 9: Triacylglyceride concentration of albino Wistar rats ex-
posed to paraquat and treated with supplements. Bars represent
mean * standard deviation of quadruple determinations; *, ¢, # —
statistical difference between groups (p < 0.05): * — compared to
the Normal control group, ¢ — compared to paraquat control,
# — compared to supplement treatments
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Figure 8: Cholesterol concentration of albino Wistar rats exposed
to paraquat and treated with supplements. Bars represent mean
+ standard deviation of quadruple determinations; *, ¢, # — sta-
tistical difference between groups (p < 0.05): * — compared to
the Normal control group, ¢ — compared to paraquat control,
# — compared to supplement treatments
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Figure 10: Low-density lipoprotein (LDL)-cholesterol concen-
tration of albino Wistar rats exposed to paraquat and treated with
supplements. Bars represent mean * standard deviation of quad-
ruple determinations; *, ¢, # — statistical difference between
groups (p < 0.05): * — compared to the Normal control group,
¢ — compared to paraquat control, # — compared to supplement
treatments
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Figure 11: High-density lipoprotein(HDL)-cholesterol concentra-
tion of albino Wistar rats exposed to paraquat and treated with
supplements. Bars represent mean * standard deviation of quad-
ruple determinations; *, ¢, # — statistical difference between
groups (p < 0.05): * — compared to the Normal control group,
¢ — compared to paraquat control, # — compared to supplement
treatments

The kidney sections are presented in Fig. 12:
NC: section shows a renal corpuscle with normal
glomerulus (G), intraglomerular space (IG) and
proximal convoluted tubule (PCT). PQC: section
shows renal tissue with shrunken glomerulus (G)
and widened intraglomerular space (IG) and proxi-
mal convoluted tubules(PCT). VTC: section shows
slightly shrunken glomerulus (G) and intraglomeru-
lar space (IG) and a mild increase in proximal con-
voluted tubule (PCT). GAL: section shows renal
corpuscle with normal glomerulus (G) and intra-
glomerular space (IG), proximal convoluted tubules
(PCT) also appeared normal. GSH: section presents
slightly shrunken glomerulus (G) and slightly wide-
ned intraglomerular space (IG), the proximal con-
voluted tubule (PCT) appeared normal. COMB:
section shows renal corpuscle with slightly shrunken
glomerulus (G), slightly dilated intraglomerular
space (IG) and proximal convoluted tubules (PCT)
slightly dilated.

Discussion

Kidney is involved in the body's regulation of
numerous biochemical activities especially the ex-
cretion of waste and toxic substances. In the current
study, the use of garlic, glutathione and vitamin C
to protect cells and tissues from PQ-induced toxicity

Figure 12: Kidney sections of Wistar albino rats exposed to
paraquat and treated with nutritional supplements

highlights the significant role of antioxidants in
mitigating the damaging effects of oxidative stress
on (kidney) tissues. There were differences in the
concentration of kidney malondialdehyde, total
antioxidant capacity, glutathione on the supple-
ment treated groups when compared to the
PQ-exposed/untreated control group.

In this study the significant increase in malon-
dialdehyde indicates increased lipid peroxidation in
groups exposed to PQ, thereby implicating PQ as
an agent of oxidative stress. This result corroborates
previous findings which states that free radicals in-
teract with the polyunsaturated fatty acids present in
the phospholipid portion of the cell membrane [20]
provoking tissue injury [21]. Similarly, the signifi-
cantly decreased glutathione (GSH) concentration
further indicates exposure of rats to PQ-induced ox-
idative stress. The decrease of GSH concentration
might be due to its overwhelming utilization to neu-
tralize excessively produced free radicals [22]. The
low GSH concentration agrees with the significant
reduction measured for TAC in PQ exposed groups.
This confirms the role of free radical generation and
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attenuation of antioxidant levels in PQ-intoxicated
rats and this can result in renal injury. This is in
agreement with the findings that PQ alters the oxi-
dative state indices in exposed animals [23]. The
continued exposure to PQ as seen in pesticide rem-
nants in foods and water [24] and as applied in this
study is pathogenesis to diverse adverse biochemical
changes in kidneys of animals, which could lead to
renal dysfunction [25].

Rats administered the supplements showed sig-
nificantly reduced concentration of malondialde-
hyde. Similarly, the concentration of GSH and TAC
have significantly increased in all supplements
treated groups. These findings are in agreement with
studies that showed that vitamin C ameliorated a
pesticide (deltamethrin)-induced toxicity [26] and
garlic partially prevented PQ-induced impairment of
renal function [27]. Vitamin C is an important non-
enzymatic antioxidant known to protect cells of the
body against oxidants. The inclusion of vitamin C as
one of the supplements in the present study was due
to previous reports which indicated that PQ and
some xenobiotics induce low vitamin C levels, and
this causes renal toxicity [28, 29]. The present study
shows that vitamin C treated group presented signif-
icantly reduced MDA, urea, creatinine, uric acid,
triacylglyceride, and LDL-cholesterol. Parameters
such as GSH, TAC, and HDL-cholesterol were sig-
nificantly increased in Vitamin C group compared
to PQ control.

The significantly increased urea and creatinine
concentrations in PQ control rats indicate pathology
associated with tissue breakdown [30—32]. These
two parameters are biomarkers of renal toxicity [33]
and the increase indicate renal damage associated
with increased urea production. This is in line with
previous reports [34, 35]. However, garlic supple-
mentation showed the significant ameliorative po-
tential to the abnormal urea and creatinine produc-
tion as presented by rats in the garlic group. How-
ever, rats supplemented with vitamin C presented
the most significant reduction in uric acid in all PQ
exposed groups. The fluctuation in nitric oxide con-
centration showed none significant variation com-
pared to the normal control.

The variations in blood lipid concentration
corroborate studies which indicate that toxicants in-
duce reactive oxygen species (ROS) generation. And
this elicits oxidative damage that results in various
fluctuations of pathophysiological processes and dis-
ease induction [36, 37]. The adverse fluctuations in
the lipid profile in the present study affirm the ob-
served increase in MDA concentration in PQ ex-
posed rats which indicate oxidative stress induced by
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oxygen-derived free radicals. This oxidative state
causes disturbance in the pro-oxidant and antioxi-
dant balance, which may cause functional cell dam-
age and adverse biological reactions such as dysli-
pidemia [38]. Antioxidants, as provided by the sup-
plements, can prevent, protect and repair free-radi-
cal-mediated damage. Garlic is an important source
of allicin, an organosulfur compound, which changes
quickly into various sulfur-containing compounds
such as diallyl tetrasulfide, diallyl trisulphide, disul-
fide derivatives, etc. capable of scavenging hydroxyl
radicals, preventing lipid peroxidation and altering
antioxidant and membrane-bound enzymes in toxi-
cant-exposed rats [39]. The decreased HDL-chole-
sterol indicates the adverse effect of PQ-induced
dyslipidemia which disturbs biological functions of
HDL-cholesterol [40]. However, the HDL-chole-
sterol concentration showed no significant difference
between control and supplement treated groups,
implying that the supplements may have enhanced
clearance of bad cholesterol from the system. HDL-
cholesterol functions by transporting excess choles-
terol derived from peripheral tissues to the liver and
exchanges proteins and lipids with chylomicrons and
VLDL.

The results of this study indicate that PQ in-
duced some adverse histological changes in kidney
of exposed rats. Examination of the kidney section
of PQ control (PQC) showed significant alteration
in the glomerulus, intraglomerular space and proxi-
mal convoluted tubules. These could lead to tubular
degeneration and glomerular disruption, and even-
tually necrosis. These results are similar to previ-
ous studies that indicated that PQ can induce kidney
damage and dysfunctions [4, 33, 41]. Kidney histol-
ogy results further support the dysfunction as ob-
served in increased serum creatinine concentration
which indicated a decrease in kidneys glomerular fil-
tration rate (GFR). This will ultimately impair renal
function with a consequential reduction in the rate
of renal clearance. This may further increase the
systemic concentration of PQ, increase the toxicity,
and cause other organ dysfunctions [42, 43].

Conclusions

This study demonstrated that exposure to PQ
herbicide can induce nephrotoxicity by a mecha-
nism associated with the generation of hydroxyl free
radical, hydrogen peroxide anion and superoxide an-
ion, which result in exhaustion of cellular NADPH
and lipid peroxidation of cellular membranes of kid-
neys. The adverse biochemical consequences of PQ
poisoning indicated that provision of antioxidants
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stimulates some level of amelioration. It was in this exposed rats. These supplements acted as potent
regard that this study administered garlic, vitamin C  agents for the attenuation of PQ-induced renal dys-
and glutathione as antioxidant supplements to PQ-  function and pathological damages.
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3MEHLWEHHA HEGPOTOKCUYHOCTI TA AUCOYHKLIT, IHOYKOBAHUX MAPAKBATOM,
Y CAMUIB LLYPIB-ANBbBIHOCIB NIHIT WISTAR

Mpo6nemaruka. MapakeaT (PQ) — Lie necTMuma, KU LLMPOKO 3aCTOCOBYETLCS Y CBITOBIN CiNlbCbKorocrnogapchkiv npaktuui Ans 6opoteom
3 byp’aHamu. BiH mae HecnpuaTnuei GioxiMivHi Ta disionoriyHi HacnigkM onsa noguHn | TBapyH. MexaHiaM TOKCUMYHOI Aii noB’sa3aHui 3
YTBOPEHHAM aKTUBHMX POPM KWUCHIO Ta NoAanbLUMM MEPEKUCHUM OKUCHEHHAM MinidiB. Ha cborofgHi He BCTaHOBNEHO XOOHOrO eddeKTMB-
HOro aHTMAOTY MPOTU TOKCUYHOCTI NapakBaTy. ToMy HeOOXiAHICTb NOCTIMHOIO BUBYEHHS Pi3HMX NiOXOAIB A0 NikyBaHHS HabyBae nepLuo-
PSIOHOTO 3HAYEHHS.

MeTa. Y uboMy AOCHIOXEHHI Yepe3 BU3HAYEHHS Aesknx GiomapkepiB OyHKLii HUPOK i napaMeTpiB OKUCHEHHS OuiHIoBanach 34aTHICTb
BMBpaHux 6ionoriYHo-aKTMBHNX [OOGABOK 3MEHLUYBaTW iHAYKOBaHI NapakBaToOM ANCYHKLIIO Ta YpaKeHHS HUPOK.

MeToauka peanisauii. TpuausTb WiCTb WypiB-anbOiHOCiB NiHil Wistar 6yno BunagkoBnm YMHOM pPO3A4ineHo Ha wicTb rpyn. KoxHy rpyny
(3a BUHATKOM KOHTPOIbHOI) Yepes AeHb NiaaaBany iHTOKCMKaLii napaksaToMm i3 po3paxyHky 1,5 mr PQ/kr macwu Tina, a 4oTpbOoM rpynam
(kpim PQ i KOHTPOIBHOI) NPOTATOM ABOX TWKHIB LLLOAHA BBOAUMN €KCTPAKT YacHMKY, rnyTaTioH i BitamiH C y kinbkocTi 40 Mr/kr macwu Tina.
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Pe3ynbTaTtu. Pe3ynbtaTi gocnigkeHHst nokasanu gocrosipHe (p < 0,05) niaBuLLEeHHA KOHLIEHTpaLii ManoHOBOro Aianbaeriay B HUpKax,
CEYOBWHU, KpeaTuHiHy Ta ninigHoro npodinto kpo.i. Takox 6yro BiA3HAYEHO OOCTOBIPHE 3HWMKEHHS KOHLEHTpaLii XonecTepuHy ninonpo-
TeiAiB BUCOKOI LLiMbHOCTI, FyTaTiOHY HMPOK i 3aranbHOro aHTMOKCMAAHTHOrO NoTeHUiany B KOHTPOMbHIN rpyni PQ nopiBHAHO 3 iHWK1MK
PQ-iHTOKCUKOBaHNMKM rpynamu, SSKMM BBOAWUMM @aHTUOKCUAAHTHI KOMMNO3WLi.

BucHoBku. 3MiHW, BUKNUKaHI NapakBaToM, BkadyBanu Ha ANCKYHKLUIO Ta ypaxeHHst HUpok. OgHak 3acToCyBaHHA aHTUOKCUAAHTHUX
no6aBoK 3MeHLUyBano iHAykoBaHy napakBaToM bGioximMiuHy Ta disionoriyHy AUCAYHKLIO B LWypiB.

Knio4yoBi cnoBa: napakeart; rep6iuma; HedpOTOKCUYHICTb; KCEHOBIOTUKM; aHTUOKCUOAHTH.

K.O. YinosyHay, MN.W. AHaba, H.B. YnuHacomby, ®.H. YiosyHay, K.O. Uree, X.[. Orbyary

YMEHbLWEHMWE HE®POTOKCUYHOCTU N AUCOYHKLNN, UHOYUMPOBAHHBLIX MAPAKBATOM,
Y CAMLUOB KPbIC-AJlIbBUHOCOB JINHUU WISTAR

Mpo6nematuka. MapaksaT (PQ) — 370 necTMumna, KOTOPLIN WMPOKO NPUMEHSAETCS B MUPOBOWN CENbCKOXO3AWCTBEHHON MPaKTUKe ANS
60pbbbl ¢ copHsikamu. OH umeeT HebnaronpuaTHble Broxummnyeckne 1 usmonormiyeckne NOCNeACTBMA AN YenoBeKka U XUBOTHBIX.
MexaHu3m ToKcU4ecKoro AefcTBUsS CBsizaH C 0bpasoBaHMEM aKTBHbIX (DOPM KMCMOPOAa W NOCNEAYIOLMM NEePEeKUCHbIM OKUCTEHNEM
nMnnaoB. Ha cerogHsaWHNN AeHb He YCTaHOBEHO HN OAHOro 3P(EKTVBHOrO aHTUAOTAa NPOTUB TOKCUYHOCTM NapakeaTa. lNosTomy Heob-
XOANMOCTb MOCTOSIHHOTO U3YYeHUs pa3nnYHbIX MOAXOAO0B K NIe4eHnio NpuobpeTaeT NepBoCTENeHHOe 3HaYeHve.

Llenb. B atom nccnegosaHum Yepes onpegeneHie HEKOTopbIX BoMapkepoB hyHKLMM NOYEK U NapameTpoB OKUCIIEHUsT OLleHMBanach
CNOCOBGHOCTL BbIOpaHHbIX BMONOrMYecKn-aKTUBHBIX 406aBOK yMEHbLUATL MHAYLIMPOBAHHBLIE NapakBaToOM ANCAHYHKLMIO U MOPaXEHUE MOYeK.
MeTopuka peanusauuun. Tpyauatb WeECTb Kpbic-anbbuHocoB nuHum Wistar 6binu cnyyanHsiM obpa3omM pasfgerneHbl Ha LecTb rpynn.
Kaxxgyto rpynny (3a UCKNIoYEHeM KOHTPOMbHOWM) Yepes AeHb noaseprany MHTOKCUkauuu napakesatom m3 pacyeta 1,5 mr PQ/kr maccbl
Tena, a Yyetolpem rpynnam (kpome PQ 1 KOHTPOMbHOW) B TeYeHME ABYX HeAeNb eXXeAHEBHO BBOAMIN IKCTPaKT YECHOKa, rMyTaTuoH
n BuTamuH C B konm4decTtse 40 Mr/Kr macchl Tena.

Pe3ynbTaTtbl. Pe3ynbTaTthl nccnefoBaHnsa nokasanu gocrtoBepHoe (p < 0,05) noBsbilleHWe KOHLEHTpaLuM ManoHoBOro Avanbaernaa B
noykax, MO4YEBUHbI, KpeaTUHVHA 1 NMNAHOTO NPodunns KpoBu. Takke OblNIo OTMEYEHO JOCTOBEPHOE CHIDKEHNE KOHLEHTPaLMnN XonecTe-
pVvHa NMNONPOTENAOB BbICOKOW MIOTHOCTW, rNyTaTMOHa MoYeK 1 06LLero aHTMOKCMAAHTHOrO NoTeHUuuana B KOHTporbHoW rpynne PQ no
CpaBHeHWIo C APYrMMU PQ-MHTOKCMLIMPOBAHHBIMW rpynnamm, KOTOPbIM BBOAUIN aHTUOKCUAAHTHbIE KOMMO3ULIMW.

BbiBopbl. VI3meHeHus1, BbI3BaHHbIE MapakBaToOM, yka3sbiBanu Ha AMCAYHKLMIO 1 nopaxeHne noyek. OgHaKo NpUMeHeHne aHTUOKCUAAHT-
HbIX 406aBOK YMeHbLUIano MHAYLMPOBaHHYO NapakBaToM G1OXMMUYECKYIO U (DU3NOOrMYECKYI0 ANCKHYHKLMIO Y KPbIC.

KnioueBble cnoBa: napakear, rep6|/|ul/|,q; He@pOTOKCVILIHOCTb; KCEHOOMOTUKIN; aHTUOKCUAAHTbI.



