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i EARRBOAR H R A (Grape skin extracts, GSE) 3¢ #h s b ) K, & 78 M09 %ok, A ik oA AP 46
Mebe s R a8 4R KRN 10 me/L Ah ik & s R A 58 Ak v 4.5 mg/kg-BW #9303 % GSE # § T #Ab & i 42 60 d &
AR FREHEANRFLAKBELEZ TR (P<005), FAMB LM BENBELRE, HFREFKET R FHAL
(P <0.05) , S A02R 27 F A8 B A S AL B ( Superoxide dismutase , SOD) 7% M =i JR A & H Ak ( Glutathione , GSH) 4% 2
EFH(P<0.05) .H,0, =% =& ( Malondialdehyde, MDA ) 3 & % % 3 & (P <0.05) ; 5 & 4 #2048 1L, GSE F #2041~
REAARKMI G, FRMRLEM BB AT EREFIZH B ERLE T H(P<005), FAMLER SOD Fikfaik R
# GSH 4% 2% 7% H,0, f» MDA 3% B 2% %K (P <0.05) . 2R AW, BOLEH 3 R IR L4 A0 09 Mk A
A R & R LA BRI BACRE ) AP R SR D R — AR AP AE R
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Mitigative Effect of Grape Skin Extracts on
Arsenic—induced Reproductive Toxicity in Male Mice
YAN Zhi-peng, GAO Jun-yu* ,WANG Rui-ting, YI Hui-lan"
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Abstract: In this study, Kunming male mice were selected to explore the effects of grape skin extracts ( GSE) on arsenic—
induced reproductive toxicity.The reproductive toxicity was induced by 10 mg/L arsenic in drinking water,and was intervened
with 4.5 mg GSE/kg-BW in Kunming male mice. After 60 days of treatment, arsenic intake caused testicular organ coefficient
decrease significantly( P <0.05) , pathological changes of testis structure occurrence,and sperm quality and quantity decrease
significantly ( P <0.05).Meanwhile, the activity of superoxide dismutase (SOD) and the content of reduced glutathione ( GSH)
declined significantly ( P < 0.05) , the contents of H,0, and malonedialdehyde ( MDA ) significantly increased in testicular
tissues in arsenic exposure group( P <0.05).After intervention with GSE, arsenic— caused decrease in testis—body ratios was
inhibited ,and the damage to testicular tissue structure was alleviated along with the increase of total sperm counts and the
decrease of sperm deformity in comparision with arsenic group ( P < 0.05) . Furthermore , GSE intervention caused significant
increases of SOD activity and GSH content, and the obvious decreases of H,0, and MDA contents in testicular tissues
(P <0.05). These results indicate that GSE can alleviate the reproductive toxicity of arsenic, and improve the antioxidant
capacity of mouse testis,demonstrating a protective effect on male reproductive function against arsenic intake.
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2y 2 f¢. 22 N 0K K i i & 2 ot R T AR ZH
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G R B OO MU AT RGN 4 R G R
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5T K B, 3 20 5 iz 32U ( Grape skin extracts,
GSE) B AR5 04 PT AU 05 P, H vb 09 19y iR 25 | i 1)
(1) 26 1 156 IS S5 A By 22 Wy S 3 B R IS Pk
GSE HA HUH Priiig . bo R A i Fes 148 55
LR AP PE o L GSE BAT B RSN A
ALRETT , X/ BRUITIE B & P B o ot 4 Ak A B3 11
POV A AR RN SR i R o B 75 S 1 R R
AR AR B EL AT BV P 2 kT 4 B AR
T2 AT LA WA 5| A A MEVE 2B Bl T (B 6 T4
2 B SR I RE T FE DU i A FE B MR SR DL HRGE

AT S50 1 FH S B 0 1R 40 TR ) Bl B A A 4, R
FH B 7 I Al B B O AR A4S 3] T AR AT AR AL e D B
PR Rz B ARG 2 R R AR ) T T e
AT R IR /N BRAE B8 7 1, LA SDY oA A i 2 5 g R
B PR AR Y , W) I o Sy 78] 49 SR B 32 B 1 I 2 7]
JHH R AR .

1 #R5TE
1.1 #RENEE

GSE R FHARSZ 56 38 B Ny 10 J7 B PR E, e 3
DI SR A0, e JEE AR R 5 £t M RS W b i 32 /0N B
24 HAKHE (18 £2) g W1 1Ll PH 4 Mg B2 B, 2B 7
VFATHIES : SCXK () 2017 - 0001 ; NP ffi iR 41 5 [
Sigma L\ 5 LT TR S 2R IR ORORY &1k
BN E SR S EPT AR 95T 5 8 Ak ) B ik
fiff ( superoxide dismutase, SOD ) | i J5 %I 25 Bt H Ak
( glutathione,, GSH ) | i 4 1k & ( hydrogen peroxide,
H,0,) .79 [ ( malondialdehyde , MDA ) iX 5] & =
SRR T AR T I L4 99.03% i
(ERERE S /E S =y = (/AT

SB-3200 M PIEYENL T HH = A YRR
A BRAE HC-2518R S R E DL ZE0h B
PERF A A R 7] s RE-52A Jighh 28 4 i
WERAAALES ) s K% pH T ZESERIL S Bl 3¢
(_bvig) A PR w5 SynergyH1 2 DI RERGFRAL 32
BioTek ; Olympus BX41 % 56 4= ¥y W 1 55 H A
Olympus,

12 ZWHE

1.2.1  SRmesh¥ysred 58 /s Bl AR J B L5
4 H L6 Ko SE—dH N XTI (CK) IR ZE
TR 20 N B TE 20 (As) , HROK & 10 mg/L fif
(J NaAsO, Bo#fil); 5% =404 GSE T T4 (As +
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GSE) , 7EAR H 10 mg/L fifi ¥y [A] B, B# R 1 R E S
4.5 mg GSE/kg-BW ,iZ5lf# J& K P& GSE Mk &M 4a
FLRE S e s S5 IUZH N GSE X HELH K 1
B 4.5 mg GSE/kg-BW ,SL58 JE 1] 60 d, S8 3R] /1N Bl
MUK AR, Y dE g ol nT 12 h 281,
122 SCUSSIWIRIELE 208 Zeng S5 (T 1L
7N BRURR R T J ), B S2 T RS T B T,
ERCRSUAM 2 L FH 9 ¥4 A0 A PR ER K T vk, BRI f5 Z2 0
SO 4% 1 vt I T TR S, A SR OILR R T
—-80 C vkFf 45 H
1.23 R FEEFIE AL OB Bf 52 , 218
Zeng 25" BT 5, 4K T B MO EORE Tk, I
BRETFIRA, WA PSR SE TR B AR RS 4 H -
H3 /N2 1000 90, TR T 4
124 SAUHLYI I S5MEE S8 Zeng %7 Wy Iy
5, B A 31 A2 1) S AL 4, i B A I U) A, 40 R
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L, P 1 A B ER K B 10% 25T K W o
SR S SOD ¥ M .GSH & 5 \H,0, F1 MDA
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T5 225 HT (ANOVA) J5 25 Eh e £ L M B {H 25 5
2 H#REHMH
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S0k 5.54 mL/ H A APOKE G B 225, 52
a2/ NERATE T 225 . oK E T
AT, /NBOP- R AR AR & 1.718 mg/kg-BW,
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R R U B T TRz

As 2 /N BLSE L &R B S 35 IK T 2508 K 0 iRl
(P <0.05) , UtBHAR FE A 7T S 30 S2 AL L2540 ; >R H
GSE Tl 5 /NI S2 AL R B0 75 T As 20, 5 X4 B2l
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Fig.1 Effects of GSE on organ coefficient of testis in mice
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Fig.2 Effects of GSE on total sperm count in mice
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Fig.3 Effects of GSE on sperm deformity percentage in mice
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Figd4 Effects of GSE on testicular tissue section of mice(200 x )
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Fig.5 Effects of GSE on oxidative stress indexes of testis tissue in mice
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MR IR O . ARBFIE R, As 20 /N RS2 JLZH 4L
SOD G PHAIIA LAY GSH & B B ZF MK (P <0.05),
H, 0, F1 MDA ¥ i 35 7+ (P <0.05) , Ud B i 72 5%
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RN GSH & &¢, Ik H,0, 1 MDA ¥k )&, 7] fg &
GSE H Y RISy (ML R C S Reigmad i &
T RLR AR BT VR RS T 5 B T, A
AP THL AN ARl R GE TG v, $E 0 T4
BIPTEALEE 77, 4k T X 4 ZR 8% T B0 T B R gk A g AT

B aedthi& I
Vol.41,N0.23,2020

PRAr, Iy SE AL R B K T RS B R R G

ARWFFELl SR8, IR K3 AT AT 5] & e A
FEFEIE , S B ALH A PTARAL RE 0 B AIK  ZH 245 A 45
3, W 55 B TR ARG o T A R B B U X i
AT B A VR A2 B8 B 1 H A R A 89 S AR, BERA
FHLPUAEALRE T, S SR T TR AR, R 52
FLH G5

S 3k
[1] Smith A H.Public health; Enhanced: Arsenic epidemiology
and drinking water standards [ J ] .Science, 2002, 296 (5576 ) :
2145-2146.
[2]Chen Y,Santella R M, Kibriya M G, et al. Association between
arsenic exposure from drinking water and plasma levels of soluble
cell adhesion molecules [ J ] .Environmental Health Perspectives,
2007,115(10) :1415-1420.
[ 3] Escudero— Lourdes C.Toxicity mechanisms of arsenic that are
shared with neurodegenerative diseases and cognitive impairment ;
Role of oxidative stress and inflammatory responses [ J | .
Neurotoxicology ,2016 ,53 :223-235.
[4]Kim Y J,Kim J M.Arsenic toxicity in male reproduction and
development [ J ] .Development & Reproduction, 2015, 19 (4) .
167-180.
[5]Xu W P,Bao H Q, Liu F, et al. Environmental exposure to
arsenic may reduce human semen quality: Associations derived
from a Chinese cross—sectional study[ J].Environmental Health,
2012,11(1) :1-9.
(6184 T S 5 40 B) A oA )] A8
& ,2014,59(3) .238-244.
[7] Hsieh F I, Hwang T S, Hsieh Y C, et al. Risk of erectile
dysfunction induced by arsenic exposure through well water
consumption in Taiwan [ J ] .Environmental Health Perspectives,
2008,116(4) :532-536.
[8]Li X J,Yi H L, Wang H.Sulphur dioxide and arsenic affect
male reproduction via interfering with spermatogenesis in mice
[J]. Ecotoxicology and Environmental Safety, 2018, 165
164-173.
[9]Zeng Q,Yi H L, Huang L. Q, et al. Reduced testosterone and
Ddx3y expression caused by long—term exposure to arsenic and its
effect on spermatogenesis in mice [ J ] .Environmental Toxicology
and Pharmacology,2018,63 :84-91.
[10]Xu M C,Rui D S,Yan Y Z,et al.Oxidative damage induced
by arsenic in mice or rats: A systematic review and meta—analysis
[ J].Biological Trace Element Research,2017,176(1) :154-175.
[11]Tang G Y,Zhao C N, Liu Q,et al.Potential of grape wastes
as a natural source of bioactive compounds[ J].Molecules,2018,
23(10) :2598.
[ 12 ] Nassiri — Asl M, Hosseinzadeh H.Review of the
pharmacological effects of Vitis vinifera ( Grape ) and its bioactive
compounds [ J ] .Phytotherapy Research, 2009, 23 (9 ).
1197-1204.
[13]568k A8 2 5 8RR F R B k| Al 3 R
FEL I B A4 B p, 0 B 50 1] A 3 41,2017 ,39(6) :583-587.
(T#5 314 )

20205 5234 305



I@.‘%:ﬂ%&

Thonw

Science and Technology of Food Industry

[J].spde 54 & ,2017,36(7) . 711-718.

(14]F @, 308k, 5RF, 5 237 R AR RREEIE
g s R[] B R E F 4 E,2018,33(8) :981-984.
[IS]E &M, ZmW¥F, A H,F LT T LFAMA TR
SAEER R A SA[T]. Z AR ,2016,45(3) :388-393.

[16] 2 A%, 3 kA&, 55,45 4L J 5 5 A LB A LA &
WA b ey Fr it & [J]. £ F EF,2017(08) :80-83.

[ 17] Stuart M. Phillips. Nutrient— rich meat proteins in offsetting
age— related muscle loss [ J ] .Meat Science, 2012, 92 (3):
174-178.

[18] 245, 2 T HFANN KB FEAEE 3 TR A k69 #F
RRE[T]. T LS S BERMHEE,2018,17(5) :347-350.
[19] Landi F, Liperoti R, Russo A, et al. Sarcopenia as a risk
factor for falls in elderly individuals: Results from the iISIRENTE
study[ J ].Clinical Nutrition,2012,31(5) :652-658.

[20 ] Naseeb M A, Volpe S L. Protein and exercise in the
prevention of sarcopenia and aging[ J ].Nutrition Research,2017,
(k4% 301 W)

[26]Qu L, Liu Q,Zhang Q, et al. Kiwifruit seed oil ameliorates
inflammation and hepatic fat metabolism in high—fat diet—induced
obese mice[ J|.Journal of Functional Foods,2019,52.:715-723.
[27] %) i i BRARARAT i 69 1R S 40 AL 7 1 B 3 2 B Mg i 5
A RIS 2% AR AR [ D] B4 Bk K% ,2018.

[28 | 2R, E S, A, F .52 % 4EA 0 X B M5
A5 N REGRIF B X [ T]. 225 B 15 ,2018,152(4) :41-45.

[ 29 | Ghaffarzadegan T,Zhong Y, Llenius F,et al.Effects of barley
variety, dietary fiber and B - glucan content on bile acid
composition in cecum of rats fed low—and high—fat diets[ J].The
Journal of Nutritional Biochemistry,2018,53:104-110.

[ 30 ] Maninder M, Baojun X. A critical review on anti- diabetic
and anti — obesity effects of dietary resistant starch [ J] . Critical
Reviews in Food Science and Nutrition,2018 ,59(3) ;1-39.
[31]Hsu P K, Chien P J,Chen C H, et al.Carrot insoluble fiber—
rich fraction lowers lipid and cholesterol absorption in hamsters
SIS DU PTPIPSIPSIDUIDSDE ISP
(B35 305 70)

[14] F M, FEA, RBR,F HAFNHRELTHRK
BEREMAF®RHFARL[T]. £ T A3H,2011,32(7):
164-166,177.

[15] Sfaxi I, Charradi K, Limam F, et al. Grape seed and skin
extract protects against arsenic trioxide induced oxidative stress in
rat heart[ J ].Canadian Journal of Physiology and Pharmacology,
2016,94(2) .168-176.

[16]Li S G,Ding Y S,Niu Q,et al.Grape seed proanthocyanidin
extract alleviates arsenic—induced oxidative reproductive toxicity
in male mice[ J ].Biomedical and Environmental Sciences,2015,
28(4) :272-280.

[17 ] Bradford M M.A rapid and sensitive method for the
quantitation of microgram quantities of protein utilizing the
principle of protein — dye binding [ J ] .Analytical Biochemistry,
1976,72 :248-254.

[ 18] Calabriso N, Massaro M, Scoditti E, et al. Red grape skin
polyphenols blunt matrix metalloproteinase—2 and-9 activity and

expression in cell models of vascular inflammation ; Protective role

314 20204 552344

40(40) :1-20.

[21] Denison H J, Cooper C, Sayer A A, et al. Prevention and
optimal management of sarcopenia:A review of combined exercise
and nutrition interventions to improve muscle outcomes in older
people[ J ].Clinical Interventions in Aging,2015,10,859-869.
[22] Azkik v o d s AL RN B G B RALF R ZE [ T]. 2
& Ak #43%,2018,39(2) :86-91 +97.

[23] Ashie I,Sorensen T L, Nielsen P M, et al. Effects of papain
and a microbial enzyme on meat proteins and beef tenderness[ J].
Journal of Food Science,2002,67(6) :2138-2142.

[24)EEA B MR, KKZ) Y & G 8Ae TG B 3T 8 A K
R KRR FE W e []]. AR Tk AH,2011,32(9) : 134
137, 140.

[25]Singh T A, Sarangi P K, Singh N J, et al. Tenderisation of
meat by bromelain enzyme extracted from pineapple wastes[ J].
International Journal of Current Microbiology and Applied
Sciences,2018,7(9) :3256-3264.

11111+ -1 1-11-@1- @111 1-1]1-@ 1111 1-@11-@1-@11-@-1 111114

[J].LWT-Food Science and Technology,2006,39 (4 ) :338-343.
[32] Noratto Giuliana D, Kevin Murphy, Chew Boon P. Quinoa
intake reduces plasma and liver cholesterol, lessens obesity —
associated inflammation,and helps to prevent hepatic steatosis in
obese db/db mouse[ J].Food Chemistry,2019,287:107-114.
[33]5A £ . Z ik 2} & B & RAB I 369 NE M Bk 5 Fo 840
a9 IRAEAE A B LA AT L[ D] AR 5 A KA K 52017,
[34] Lafontan M, Girard J. Impact of visceral adipose tissue on
liver metabolism; Part 1. Heterogeneity of adipose tissue and
functional properties of visceral adipose tissue [ J].Diabetes &
Metabolism,2008 ,34(4) :317-327.

[ 35 ] Rodriguez— Gonzdlez Sarahi, Pérez— Ramirez Iza F, Amaya-—
Cruz Diana M, et al.Polyphenol-rich peach( Prunus persica 1..) by
—product exerts a greater beneficial effect than dietary fiber—rich
by— product on insulin resistance and hepatic steatosis in obese
rats[ J].Journal of Functional Foods,2018 ,45 :58-66.

1411114111111 1111111111111 1111 11111141111 -

in degenerative and inflammatory diseases [ J ].Molecules ( Basel,
Switzerland ) ,2016,21(9) ;E1147.

[19] Zhang W Q, Xue J D, Ge M, et al. Resveratrol attenuates
hepatotoxicity of rats exposed to arsenic trioxide [ J ] .Food and
Chemical Toxicology,2013,51 :87-92.

[20 ] Guvvala P R,Ravindra J P,Rajani C Vet al.Protective role
of epigallocatechin — 3 — gallate on arsenic induced testicular
toxicity in Swiss albino mice [ J | .Biomedecine &
Pharmacotherapie ,2017,96 :685-694.

[21 ]Mehrzadi S, Bahrami N, Mehrabani M, et al.Ellagic acid; A
promising protective remedy against testicular toxicity induced by
arsenic [ J ] .Biomedicine & Pharmacotherapy, 2018, 103
1464-1472.

[22] T 24, F&0, 5%, 5 RAEFETAHMEREDRA
AR ML) FE S %% ,2013,27(2) :118-120.

[23] Flora S J S.Arsenic; Exposure, toxicology, use, and misuse

[ M ]//Encyclopedia of the Anthropocene.Amsterdam: Elsevier,
2018:215-224.



