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Abstract

ABSTRACT

Acrylamide (ACR) is one of the products of the Maillard reaction and widely
found in carbohydrate-rich fried or baked foods. In scientific research and industrial
production, ACR 1is often used as a laboratory reagent and industrial raw material,
causing occupational and environmental exposure to humans. In addition, ACR is also
found in cigarette smoke. Studies have shown that ACR has clear toxic effects in
reproduction, neurology, and genetics. The widespread exposure of ACR to the
population poses a serious threat to human health, therefore, exploring how to inhibit
the toxic effects of ACR is significant. Studies have shown that ACR has reproductive
toxicity and can cause testis tissue damage. Epigallocatechin-3-gallate (EGCG) is one
of the main bioactive components of green tea, which has many biological activities
such as antioxidant capacity. It has been shown that EGCG can inhibit the
neurotoxicity of ACR, but whether EGCG has an inhibitory effect on the testicular
toxicity of ACR and its mechanism are unclear.

In this study, SD rats were used to establish the ACR injury model to investigate
the inhibitory effect of EGCG on ACR-induced testicular injury. The effect of EGCG
on ACR-induced testicular toxicity was investigated by recording the body weight and
testis index of the rats. The effects of EGCG on ACR-induced pathological changes
and cell apoptosis in rat testis tissue were detected by HE staining and TUNEL
staining. The effects of EGCG on the expression levels of FSH, LH and PCNA in rat
testis were examined by immunohistochemistry. Then, bioinformatics method was
used to analyze the data set related to ACR-induced testis tissue damage in the NCBI
database, and the differentially expressed genes were screened according to the
conditions of adj. P < 0.05 and [log2(Fold Change)| > 1. The protein-protein
interaction network was constructed based on the STRING database for the
differentially expressed genes, and the MCODE plugin of Cytoscape software were
used to derive important functional modules to obtain the key genes. GO and KEGG
enrichment analysis of the key genes were conducted to obtain the key genes

enrichment signaling pathways of ACR-induced testicular injury and predicted the
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testicular toxicity mechanism of ACR. On this basis, qPCR and Western Blot
techniques were used to validate the key genes and detect the expression of ribosomal
protein S9 (RpS9) and its involved in NF-kB signaling pathway-related proteins,
ribosomal protein L5 (RpL5) and its involved in ribosomal protein-MDM?2-p53
signaling pathway, cell cycle and DNA damage response signaling pathway-related
proteins, cytochrome C oxidase 6¢ (Cox6c) and cytochrome C oxidase 7a2 (Cox7a2)
and their impact on mitochondrial pathway apoptosis and MAPK signaling
pathway-related proteins, to analyze the inhibitory mechanism of EGCG on
ACR-induced testicular injury from the perspective of ribosomal injury and
mitochondrial injury.

The results showed that EGCG could inhibit the significant decrease in body
weight and testis index, testis tissue morphology damage, the significant increase in
the number of apoptotic cells and the significant decrease in FSH, LH and PCNA
expression levels caused by ACR, indicating that EGCG could significantly alleviate
the testicular damage induced by ACR. Based on bioinformatics analysis, it was
found that the key genes of ACR-induced testis injury mainly involved in biological
processes such as ribosome biogenesis, affected cellular components such as
mitochondrial protein complexes and ribosomal subunits, and had molecular
functions such as composing structural components of ribosomes, and were enriched
in signaling pathways such as ribosomes-related signaling pathways, these results
suggested that the toxic mechanism of testicular damage caused by ACR may be
related to ribosomal damage and mitochondrial damage. The mRNA expression and
protein expression levels of RpS9 and RpLS5 in rat testis after ACR treatment were
significantly decreased compared to the Control group. Compared with the ACR
group, EGCG significantly upregulated the expression of the above genes and the
expression of SENP1, MDM2 and p53 proteins in testis, and significantly inhibited
the activation of NF-kB signaling pathway and significantly downregulated the
expression of cell cycle regulatory proteins such as Cyclin Bl, p-Chk2/Chk2,
p-Chk1/Chkl, p21 and DNA damage response-related proteins such as
YH2AX/H2AX, suggesting that EGCG may affect cell proliferation, inflammation,
cell cycle regulation and DNA damage response to inhibit ACR testicular toxicity

through regulating the expression of RpS9 and RpLS. The mRNA expression and
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protein expression levels of Cox6c and Cox7a2 in the testis of ACR-injured rats
showed a significant decrease compared with the Control group. Compared with the
ACR group, EGCG significantly upregulated the expression of the above genes,
significantly inhibited the expression levels of mitochondrial apoptosis
pathways-related proteins such as Bax/Bcl-2, cleaved caspase-9, cleaved caspase-3
and CytC, and significantly decreased the phosphorylation levels of proteins related to
MAPK signaling pathway, indicating that EGCG may regulate mitochondrial pathway
apoptosis and MAPK signaling pathway by affecting the expression of Cox6c and
Cox7a2, in order to exert an inhibitory effect on the testicular toxicity of ACR. The
above results suggested that EGCG can effectively improve ACR-induced testis tissue
damage in rats, and its mechanism may be related to the inhibition of ribosomal
damage and mitochondrial damage.

This study demonstrated that EGCG can eftfectively inhibit the testicular toxicity
of ACR, and investigated the inhibition mechanism of EGCG on ACR-induced
testicular damage at the animal level, which provides a theoretical basis and relevant
experimental basis for reducing the potential hazard of ACR to human health, and
also provides support for a more in-depth and comprehensive exploration of the active
function of EGCG.

Key words: Epigallocatechin-3-gallate, Acrylamide, Testicular toxicity, Ribosomal

damage, Mitochondrial damage
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CABFFER, ACR AETH T I £ 2R R 5 eI 4 & 68 7177 P2 . ACR
RERE S EOR AR /NE N IR L2 4% B 77 AR 2 i A 0T 5 AR K 4 i
PHTS, S B A NG B S A D7 A O B DR I i SRR 1B, [ —E TR
ACR B /KRR B, AT S BURRRE BN B EE TR, MW EE
N IGIE . BHOEZ . AR /INE H 850 AL H LR AR, ik iz 3h
PSR, MR 2 SRR, ACR #EAR N JE AT 7EAH O B fHEAL R TE A A
Wy, —FLFEER, SAEAEEMpARN:, 518 DNA #4528, ACR i %G
P4 (Reactive Oxygen Species, ROS) AERIEREAER, MR T 40 A AL BiE,
BETRE T ARME T, 0 52 AL R 5T 20 PRURH SCRFA G B T B2, ACR Ab PR 4>
gl RARE R, FECEE TS, (R, /N RS2 LR 540 i i 40
MO T2 H0 ROS /KVFhimr, 4B R AEAEIR, B S22 gk, i 2
IR BRAIR, S8 RIS [ T A ol 5t DR R G g 1R 8 7K R B, I HLA A ME =
W4 (Extracellular Regulated Protein Kinases, ERK) FBER& 4 7K T~ 5. 3 42 i 30- 311,
BRI T RE T ARWE ACR (0. 5. 10, 20 F1 40 mg/kg bw/d) X /)
BURE TR A, 45580, ACR BEEIIN 1 AR /INE h A JE g0 M T,
FEAK TR TIREE, JFRBUNBKS TG . E—2 R, ACR BEFE Rt
Tk AR A /)N GRS RT3 1 gk R s ks - R AR 1), EAh, ACR &4 DL
T AR 7 2] S A A0 e L 2R TR R I PR32,

ACR N AU CAAIE SE S0 A W) ARIE B 2 A R TR i 21, i — L8 AR )0
PR (BFEZW . B A, wEREYDD R H] ACR B HEIER, H
FNHE P SOt il e A 2 ml . AR A B AR T, O0E SR
NS EENE IERIN



El

a3

0.2 EGCG HIMiRiER

0.2.1 EGCG ##:4

SRR ECEE, 2R IR, MTE T EHWEM R, RaTE
o BRIRAR, KRR, (ENAKERRE T2 RREHYIR, CHOEa
T Z MR T SR SRR —KE R E . HRMERR R, H~
B AR R ER 20%, 2 EF R —, A E A FEE N T S2 K
BT, SR 7 & 38 P B ARAE A a8 AR VDTG R ECA) , s 2 s TIHED SR
H LRGSR G2 EIEMERS, G2 TEP 30%, A CEE,
100 mL 225 R LA RS BN 67 + 11 mgPol, LA 2 A& i 2 A nH e i ntt e
CHA XU PR IERENSORIE P i) i 2R s BBT, Al AR B TILRRIEE T
fRlE (Epigallocatechin-3-gallate, EGCG) . R&E BT LA ZFE (Epigallocatechin,
EGC) . & L% % (Epicatechin, EC) LA LA FR BB T (Epicatechin-3-gallate,
ECG) , Hrh EGCG Bl gk AA RSN L= Hy, AdE)L
KEREEM 65%, & )LAFH b s R 46840, H k752 EGC. ECG Al
EC. BLilE 5 W & IRAE vl i Fe b fe B AE ik & FIR4S &) EGCG. ECG.
EGC Al ECH#, LA RA/KIE. M. it aith 5z M H Tk A= 7
g H &7, HA EGCG 2 LA = it s i 2 B,

0.2.2 EGCG B%E¥E e

IR OIS LR R B R T R S 2 A AEE R AEPTRAL
PURIE DUREE BRIAUEE . A2 ORI 5T I R 458 HEAE W, LR RS Rk
IR Z BRACE Y L EATEYIRIR S, EE BRI ERED L, R
SR AEDIEEI LB 22— AFNIE I EREYRIEYIR, LR RIEH
BN T HE R & IRV, JLRFRAES A N A 0 At i, Jsded
fil DNA #5107, SIARZEMRIEKIHERR ik A B W, R P
T Pists ma R EERE, EGCG E NS Bim M LR R, BASRIPTA
WisETE, WS 2R Ta s, HEAMERARE R, R R T
BRI 2445 5 e S AR A RIS AR Y, F0] B e BE A S i )3 PE 1441, EGCG 4544
TSRt ((OH) , RIBtREns DL T UARIE 2GE R B a5 i sk o

4



505

1k W 5 1k ( Superoxide Dismutase , SOD ) F1 2+ it H ik i & 4L ¥

(Glutathioneperoxidase, GSH-Px) ZEHUAMER TG, 53— 77 I — A A
GBI YE, NI AE A ) A SOEOT TR AR 3% H A E WS, RREJTTH, EGCG fefig
] 22 Fh A2 28 40 B DAL 1R A 1 SR TR, A 98 S AH D357 1R & AN B b k45 4 T 2
YEFHEe8], 54, EGCG fERE Ml Gl fl-T17 . 2RIk B 2 AT AT kiAo fe
ST WA BEEH, BREEAE— B R b0t — b PRI o i S B SZ A FH 1
01, EGCG & fRYE FARILZE EGCG Re e @i # %I 41l €23 C (Cytochrome
C, CytC) HEAMIJmT, MHIZRRIR NIRRT, SeEERATh RefERG
SRR ZIRAT ISR, WA RGUE B ORI /R B,

W, £ H W R EHRAE YR ZmRY, THZ EGCG, Reigff
T W R 0 PR, X0 BB AR R G B AR R DO, G A 7R SE
EGCG BERAMHINE 2 AL, K E IS S M 2R T IREE R R, R A
JI68 K ThRE P R s B M RN by R B A2 057, PR iRIE, EGCG W 35 i 2 AL AR
WA A RS AR T8, hAh, AR FUER I EGCG A F] T K51 B A7 3% Al
AR, e AT DL a0 A A R TR 98 SRR 52 AL AR /N S 2 R T PR
5450590

0.3 MEARTREBX

0.3.1 ARXAHE

AH T LLMEE Sprague Dawley (SD) KM BT R, 456 A
UL EHE AR, EEE AN (Quantitative Polymerase Chain Reaction,
qPCR) . Western Blot 525545 AK, 85T EGCG X ACR #5352 A4 405 (4l
R, A JE SR EGCG i M SKAH R Th g 8 i BT K B FH $ £ S A6 AR
PaAPRIRSCHF . ARFFRI NS EEAFE LN =ANJ5H:

56/ EGCG X ACR 55 K iR 52 FUAH 2340 0 B4/ E B 7 357 KRR
ACR Hf#i sy, @id 7 ARG -4 44 tt (Hematoxylin-Eosin Staining, HE) AR
BEATHLURE 2047, AESIYKT B S ACR AREE 5 K 2 AL AR
S EGCG W45 A2 2 /E FH o a4 oK Bl 52 U ZH 23 rP ) o Al B A
KR 58 FLH A By sl R (Follicle-Stimulating Hormone, FSH) . B4k

5



51 F
# (Luteinizing Hormone, LH) MXIEFEAAMIIZ )R (Proliferating Cell Nuclear
Antigen, PCNA) [{JZRiE/KF, 7 EGCG X ACR % 552 A543 M HIAE H
H Ik HAEDE BFHAR D ACR 755 52 M2H 2340005 i 2 PEH LA -
N#ACR B i AR 5, ikt ACR AbBE G I 2 7 RIS EE K, BT
STRING #4522 0} 72 J: ik L Rl kAT e BLAE M 25 it i, I Cytoscape X
#F%) MCODE Hfi 73 #7 th L EL () DS, LIS BISCHEIE R K pr 19 QB B[R]
HEATH R AL (Gene Ontology, GO)  FHIERFS5HFMHAH R 41 (Kyoto
Encyclopedia of Genes and Genomes, KEGG) &1, #3358 3L N S £ 14
Ve ie . A5 oy IhEE M AE Tl . B R EAR AR I AT, IR OB
DRl 3= 2 & SR AE 5 MEAR AN AR B 4544 Je ThReAH R I b o 4k, J5 20t 5k
2 B MAZ AR S 28R AR B AN T THI R 70 EGCG % ACR 55 52 FL 4 455 M AL EE .
5 & EGCG X ACR 53 58 AUAZMEAAR S BSR40 43 i AL di i o . Jdad
qPCR X E s 82 70 M 159 B QB B R AT 30 UE,  FF A Western Blot ARG 1%
#: 3R -T«B (Nuclear Transcription Factor kB, NF-xB) {5 5@ & . 400 & #.
DNA #if5 N % . &bk A T (E 5@ k2 254 EOBE
(Mitogen-Activated Protein Kinase, MAPK) 155 1@ AH 8 H IR IEKFE,
1 EGCG X ACR 15 3 52 FUAZBEAR S 2 i AR 45 105 R4 AL ] o

0.3.2 Bk

AT FCRAE B 0-1 P BOR % £k &



50 &

TR E (BAE. 1 EGCGXT ACRE S 45 H0 s AL B 0 : -
5507 . UMAPED T E gk hEEl |
ﬁzﬁwﬁﬁ EGCGHFACREEE ALS 7 sl 1 F 3 HERE |
TR R ik ,
CEAMSEIE RS B T EGCG AT ACRE( T T
TR B 2 AR ?"Hf”*“m” PONA S 44k
(GO. KEGG4HD ¢ S
ZA TN YRtk
l I | I ] [ ]
KN 4P pS3EE : DNAf | | ctesti | | demithig| | MAPKSS
Wi AT g MR | s | | wi wrc | | B
[ | [ | | | [ |
Western Blot| |Western Blot | | Western Western PCRE Western Western

GPCRISN | |foiRpso- | |BHIRDIS- | |Blotked | [BlovSll | |Coxgety | (B | DIl
Rps9%E | (SENPIRNF| [MDM2-pS3 | |samgusy | [DNAMG | |spazeis | [BaA | P38

WS | |isomy| |ET88M | (e | RSHEE (B Rifhigiz MA’PKfﬁ%
i MxEAR| (KEARE | | mafh | |[GRsmR ‘EEE’&" ﬁfgi %
LG T TETE L H

K 0-1 BORBREIA
Fig.0-1 Technology Roadmap

0.3.3 fImENX

ACR B TR, AEfDid a2 AL LURG . AN H 8 A 05 TR AN A i 4
SRR TR . NERANEZ ISR ACR. Kk, R HIH] ACR &
B s I E LE K. BET, KT RAYAT ACR A FE R HI/EFH AR 5T
BRRTE . BAERE WA A0S R IRV CHIESCRE 8 X ACR 75
T AL B ORI, 5B R, EGCG HA I 2k
. PERAEE R R AEPE AR A . KR, EGCG Xt ACR K4 544
HA M ERBS, {H EGCG EA ] ACR A FE 3 M K AR S i & WARIE .
ATl I AE S B 22T ACR 55 A S 1IFE RS, 7ESI/KTF
FEHIE IR 7T EGCG % ACR i 3 52 AR5 A HIALEL, AiEM] EGCG Refl
ACR (W AEFE MR S B0 AK H AN RV JE A, (R IEA R ACR B4 A IR AR
TEEM R IR TS TR, B 2P ACR Xt N {8 B s g 7 fa 55, Rl
WY E RN A AR R EGCG S PRI Th ARt 3 7.
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# 1 E EGCG % ACR iSRRG EIINHEIHE

ACR TR, ZIET/K, JTRZNHTZLMMTI. 4Rk KA
A ot o) 2 R 8 A B R A 7 A S U, AT AE TR SR 56 BT FH B R P
SR L K8 A B Tl et N ATTAE A R0 AR v v 35 2 AN A 2Rk 4 b 42 fik 2]
ACRI®,

MR, ACR Bttt Bfadt. AEF IS a0, 18
PEEMETTH, ACR @5 RLR 7K ROS R 2175 M4 S, Hfilme
UK, R seT), AR FEMETT IR, ACR RERS 5 3 40 i A G o 4K iy
AR SEL A 225y PRGOS, Al AEATAFEYETT I, ACR CHIE B Ae G RokE
KA S M AS R ECT B, 2 00 R BLAR RS /INE 32 00 56 ™ E1 I 2H 20 3 2 400
(69,701, A»F7K-F BRI FE R B, ACR 2 s SRAE A I R B H T2, S5
F TS KA, BEEICW 2R PR TS, JFHARR P 5B
ARG R AEM R H R R AR N, HEEEBE KT 2 B0 7172,

RIRTIPERE L, MMUSEHHR HAEYEEZ R, 2E AR .
H A OF Z MR IgaE L ae it ACR BTV, 4E4ER E MR E
F % ACR % B SRS 1 3R D S ARG /NE 4100, JK KT R RES 22/ ACR
BRI TREMNRE TS %, BiASE ALY GSH-Px. E AR (Catalase,
CAT) #1SOD fyiEM:, #HI —# (Malondialdehyde, MDA) HIZik, @it
A SR B2 ACR R VEAE IUS): & ki RE RS A ACR 512 ) S8 ALAR
PEV RAKE MR 2N B R . ZEEMHIL BRI K. 75 W
b B RIRAEAE I R AT B 025 RN, ik B RE % R Y K RIS FSH. LH 15
K, A ACR R, AORE AR FEAH O i 0 212 R 24 i 1) T 55 7 1D 3 ok
S 32, 35 B IR4)

EGCG BEF ] ACR HAEFEBE 1 AORH SCHLAR AR DA, PR A BT 7240
it HE 4+ £t . TUNEL ( Transferase-Mediated d UTP-biotin Nick End Labeling
Assay, TUNEL) ¥, G 4b 55777545 ACR Il EGCG AbH 5 1K SR 7R =
BRI BAASURE AR AR TSI L FSH. LH. PCNA
LR A HEATRI,  DUERFT EGCG X ACR 1755 2 AL 4% [ /E F
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1.1 SEEE
1.1.1 SEBR A7
R L1 EZUGH KA A ]
Table 1.1 Main Reagents and production companies
B 4 P S R/
ACR (4[F >99%) % [H Genview 2
EGCG (4lif§ >98%) %[ Sigma A )
ToK LI o [ = 24 4 A PR ]
TIAKE R ZRFRH AR A F
MELLY, BV g AR AR TR A A PR A
THER EWERTRL T AAC R AR 2
TUNEL il & (Z056) PLBH T AR AT B 2 =]
Triton X-100 Fg R B RAEMBARAIRAF
DAPI EWERTRL T AACRH Ry A B 2
LI CHE KA R ZRFRHL AR A F
BSA ¥R g AR AR TR A A B A
DAB il R PH T A=A TT R A R A
U= ) o [ = 24 4 A IR ]
Anti-FSH antibody DB S AR AE MR 3 A R A
Anti-LH antibody % [ Affinity 2 &
Anti-PCNA antibody BRI R AR AR A 7]
HRP tric th £ [gG <[ Thermo Fisher /A #]
1.1.2 S FEH

R 1.2 FEFEM KA

Table 1.2 Main consumables and production companies

FEM AR AR A
EP & A6 5 5 A R A A
A 75N BIOHIT H 195550 = A3 A IR A ]
3k b S EE R A
BRI b S E AR A
WP A b S EE R A

1.1.3 {48&&



% 1 % EGCG X} ACR %5 52 AL 451455 i 40 4
1.3 FEAR AN F]

Table 1.3 Main instruments and production companies

BT A B8 N SivESs e S /N
FE ) L RM2235 5 [H Leica 2\ A
v wj;,—‘—»,‘e—»’“ v (=
R B A QHO1-9030A HRE R AR
IANE=]
L AAIE IR B 7R R DH36001B KERWFHX AR A TR A A
Ak RG NWI10LVF LI R A H]
WA BX53 H A BEUbR B2 3 ik s 2 4
BB ME RS DP73 H A BB B ik 20 24t
1.2 LI 753k
1.2.1 ZHEEI R T

45 RARE 200-250 g 1 SD MM KR, IEWMSE 7d DUENFHIRE, 2
JE ¥ HBENL A S A (n=9) -
(1) Control 4H: E#MEFE 18 d;
(2) ACR#4H: IEHMIE4d)5E, 50 mgkgbw/dACR¥EH 14d (1 /D)
(3) EGCG &5 &4 : 10 mg/kg bw/d EGCG #H 4d (1 %/d) ; ZJ5, 50
mg/kg bw/d ACR & 10 mg/kg bw/d EGCG #H 14 d (1 %/d), P& A]E]FE 1 h;
(4) EGCG =778 4H: 40 mg/kg bw/d EGCG ¥#H 4d (1 %/d) ; ZJ&, 50
mg/kg bw/d ACR } 40 mg/kg bw/d EGCG #H 14 d (1 k/d) , Wiz IS [A][EIBE 1 h;
(5) EGCG #H: 40 mg/kg bw/d EGCG ¥ H 18d (1 /d)
TR, AFAMEEI N IR SRR APRAS, IR &R B

1.2.2 HEAREHS

FE5R 18 d R R BRALSE, PR 7y B H XU 2 S 2], 0.9% i S AL BV i
Ve, WSO E B S T ICE AAL m gr: —ER - e T A, NS
B B H AN S AL GO0 B2 S SR AR HE 2 S N IS0 1B IE IR M B A
B R TR AP -80°CUKAR RAF, M TR 80 T AEM A3 br i Il o

10
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1.2.3 BERsE B E

B R BRALAE J5 B I 52 S ZUEAT R, AR DA THERL A 0T SROR B 52 hullE
SRS

v g _ BAER ]
FHUESHERL = S =<100% (1-1)

1.2.4 HARRERF Y 8

PR KR 2 NALY) AT HE Jeth, g R, EZDRWT:

(D Y1 USRS, RITTEI Y b, THELE 60 ClfaH I+
2 h;

(2) BisgZsK: PR T EMA ZF 2R A7 PR 15 min Bil, Jo/K OB
WP IR 5 min, HIFESH (95%. 85%. 75%) LEFEWHEE 2 min, R/G
F 7818 KIR 5

(3) Geth: FIFHRI, 73ARZ (HIAAKSEH]D Jett 5 min, 2K 3
s, 1%IhMR ABEH 04k 2's, 227K 10 min, dd HoO ¥E 2 min, 4 CHHEEE
PEBELTECH]) ef? 3 min, dd H2O ¥ 2 min;

(4) BAKEWH: BH (75% 85%. 95%) LEFALHE S min, To/K LEHRIE
Smin (EH 2 %K) , ZHRIT KR Smin, T/EETHERK;

(5) BEkG: S (x2000 FUWEL, AMEICE.

1.2.5 TUNEL ¥

FIFH TUNEL BB AR %20 K R 22 A SU AT et ib B, WEE. it 4t
THH A AR R 2 AL T A FEPBIR:

(D YA ¥ 124 (D

(2) BilEEoK: 0L 1.24 (2)

(3) i&Efk: JHN PBS {2 5 min, %0 50 uL 0.1 % Triton X-100, ==K
B 8-10 min;

(4) bRit: PBS {E¥E 3 ¥k, MK 5 min, B TR, W0 50 uL BLEC
) TUNEL N, 37°C2M4F NN 1 h;

(5) DAPI %% PBS & 3k, &K Smin, VIR, WM DAPI &5

11



% 1 % EGCG X ACR 5 5 52 A45 4% I il 1 FH
AL, #BYEE YL 5 min;
(6) FfJr: PBS VUG 3 K, BEIK 5 min, TN IGEKAE s
(7) Bife: Wi (<4000 TUEE, MMdx, ST

1.2.6 AL

(D P #0124 (D

(2) BilEEoK: L 1.24 (2, KPEREVIFZEET PBS # 5 min;

(3) PUFBE: W mHRGUREER B, KU B8N Ja R 28 X
10 min, T=IE T HAKH, PBSIEIE 3 K, &K 5 min;

(4) HoOo W& ISV, F e A B AE A 235 [l P, 97 13
AR o 3B AE 3% HaOp TR E 15 min 14 B IRV S4B vE
Z a1z 7T PBS # 5 min;

(5) #M: W 1% BSA, BT =R FHH 15 min, BREME, 7%

(6) —HiE: Nt 1:50 WLLEIH PBS MR E I —i B e & B m 44,
BT 4ClpEd &, W5 PBS 2 Smin, EH 3 IK;

(7) ¥ E: K HRP bric —Pi/H PBS Fikk 500 £, WS eBEEHA,
BT 37°CiE& M 1h, PBS 2 5min, BEH 3K,

(8) DAB . ff: H 0.85 mL Z&W/KTEH, FKKIAKT AL B, C%&
50 uL, JRAJEP{S DAB R, BTV /K, Wh0 100 pL &AW, FEBEN]
AR HGHE B T K A DL R O

(9) BHAREREG: HARKREYIF 3 min, Z/KRMYE 2 min, PWTEREN
1% IR OBEH 7346 3s, SLENR AN ERAKH, KR 20 min;

(100 Wizk. ZEM. #Hh: FHER 1.24 (4

(D Bk BB (<4000 FIE, s, o FRa® EE.

1.2.7 S5t thr

1 SPSS 16.0 Hofxs #dla Bt AT 5 B 3= 07 22 70 v, Hodls ¥ DL 2 /D =k or
S0 1) S P E bR HE 22 RN o PIZHEOE 18] 10 LA e/ 3 2 0 (Least
Significant Difference, LSD) , P<0.05 | ZR &3, P<0.01 WZEFWEE.

12
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1.3.1 EGCG *T ACR Hits KRB E X it 2535 B0 %N

AHIEFEH & LK BRAR B AR AL J S AT AR FR EOR A ] 1-1 Prs. ACR AR
B 0 4% 2 B 4 25 MBI T Control 41 (P < 0.01) , EGCG 77 841 K Bl ik = 3 35 1k
BT ACR 4 (P<0.05) . 5 Control 41AHLL, ACR ZHK A FUE 85 H B
TR ZER R (P<0.01) , 15 ACR 440, EGCG 7 &2H A 5 ) 58 FulE
BRI EE ET (P<0.01) ; 5 Control ZHAHLEL, #jl 40 mg/kg bw/d EGCG
WS R AR RA R AR EER. D EGRERH, ACR GEX KR 2
FE ARG, EGCG RE 22 ACR 5 () 52 AL o

A B

3204

-
M

—~+— Control # a4

—— ACR
EGCG(10)+ACR
EGCG(#0H+ACR

/l %+ % EGCG(0)

3004

m;
=

@

Testis index
] =} =
N

Body weight (g)
W
2
T s

&
o

220+

0.0

012345678091011121314151617181920 ACR:(mg/lig bw/d) - 50 SN S

Time (d) EGCG (mg/kgbw/d) - - 10 40 40

K 1-1 EGCG FilAL X ACR #5475 K B A A 2 B 52 AU 4 2 ) 52

A: EGCG TiAbBEXS ACR 50 KA E KN B: EGCG FALEEXT ACR 41 K i 5 AUE
EE e
5 Control AHLL, **P<0.01; 5 ACR 4AHtL, #P <0.05, #P<0.01
Fig.1-1 Effect of EGCG pretreatment on body weight and testis index in ACR-injured rats
A: Effect of EGCG pretreatment on body weight in ACR-injured rats. B: Effect of EGCG
pretreatment on testis index in ACR-injured rats
Compared with Control group, **P < 0.01. Compared with ACR group, “P < 0.05, #P < 0.01

1.3.2 EGCG %} ACR fiifa X R EARA L HTLERIR

KR ERNALEEEW B E 1-2 s, HE 685 2R, Control 4
KR EAAL BRI ERNEEH, FREASRAERNRAE LR, H5hT
Fr s ARG A AN B A IEH 0 Al RN IR A« FIRAIR A BEA S A5 T
PR /INE ZIBIFER 23 A1 (A T B AR O HE ) S5 5, il 4G 8 S M) e B, SR Il 0 B
TG 5 Control ZHAHLL, ACR 4K EAHLARHMMZHESG, 2
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% 1 T EGCG X} ACR 55 22 AL 4% 14 il FH

FEE AP ZEELERL, ERIRRED, B o T EcE S AR 4 M s ) R
B AL IS, £ ACR X K B 52 AL 233 i 1 #1405 ; ?Mﬁiﬂﬂmﬁ
EGCG (10 #1140 mg/kg bw/d) , ACR 41K B 52 FLAL 2 B3R 405 R B 8 e 3%
HGEKFBEE EGCG R EERIIg i B, S E 2 T F%, lﬂbﬁﬁﬁﬁ‘rﬁﬁ,
RS B OSBRI AR 1S ZOGE M, AR #0840 mg/kg bw/d EGCG
MR, KR E AL HPRZSA Control ZHAH L T IH B A8, K IH EGCG A H7E
40 mg/kg bw/d WE T HF A KB SE ALIE EEI . ZR-E HUAUR B S8 ALZH 20 B 2
WELEE IR, ReE15 U\—Fé%i/[:\w ACR § @g'gliﬁm%ﬂéﬂmb 1)7, 10 mg/kg bw/d

EGCG (40 mg/kg bw/d) EGCG (40 mg/kg
+ACR bw/d)

K 1-2 EGCG FilALBEXT ACR #5475 K B 52 LI AL S A S5 4 (K52 i
Fig.1-2 Effect of EGCG pretreatment on the morphological structure of ACR-injured rat

testis tissue

1.3.3 EGCG %} ACR #5453 K & 2 AL 40 2R 40 B T B 52 i

TUNEL Z& 8 ] 3 i A6 0 40 B 72 08 T2 F2 R 41 B #% DNA BI85 o, HEf
MRS U T 40 . DAPT Bt 5 1EH A0 M A% e 8, T PH 1 0 O 40 R P 4 B A A
2L, XK R 2 4T TUNEL Bt 4 Rl 1-3 Fizx, Control 41K 522 A

2t TUNEL FH 40 £ />, e ACR 4HH W42 24 £ () TUNEL
gutt AP, HBEWE E ST Control H (P<0.01) , #£A ACR fE5|# K
B SE AL T, GG R SR S E s EGCG KT EGCG &7 &4
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% 1 T EGCG X} ACR 55 22 AL 4% 14 il FH
WL T — & HE A TUNEL St BH 1408, {5 BH 14 40 f 202 3 i 2 (KT ACR
H (P<0.01) ; ¥k 40 mg/kg bw/d EGCG #-¥ )5, S8 H4H41 TUNEL BH 440
$5 Control LML TERE M, £W EGCG A 1L 40 mg/kg bw/d IKE F A%
7R 22 LA S i T

A

= 80+
g
2 104
2 601
S
250 ”
Control ACR (50 mg/kg bw/d) EGCG (10 mg/kg bw/d) 5 407
+ACR 3 304
=
§ 201
5 101
=
= o
ACR (mg/kg bw/d) - 50 50 50
EGCG (mg/kg bw/d) - - 10 40 40

EGCG (40 mg/kgbwid)  EGCG (40 mg/kg
+ACR bw/d)

1-3 EGCG TARELXT ACR $i 1) A B 52 AL S A0 MR T 1 52
A: REE RV TUNEL 4e(t; B AS[EIAC L K B S2 008 T 0 e e o 18
55 Control ZHAHEL, **P<0.01; 5 ACR 4LMHEL, #P <0.01
Fig.1-3 Effect of EGCG pretreatment on apoptosis in testis tissue of ACR-injured rats

A: TUNEL staining of rat testis sections. B: Statistical graph of the number of apoptotic cells in
rat testis in different treatment groups
Compared with Control group, **P < 0.01. Compared with ACR group, #P < 0.01
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SEAER] T — M IRER
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A: KREZA FSH A AU, B: AFRGHEH KR 24 FSH & A s 410F
K R

55 Control ZHAHEL, *P<0.05; 5 ACR AL, #P<0.05

Fig.1-4 Effect of EGCG pretreatment on the expression level of FSH protein in testis tissue of
ACR-injured rats

A: Immunohistochemical staining of FSH protein in rat testis. B: Immunohistochemical mean

density of FSH protein in rat testis in different treatment groups
Compared with Control group, *P < 0.05. Compared with ACR group, #P < 0.05
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3 : h j \ g 2 = jﬂ
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\& 4 : & ¥ A oe
S e | e el By e - sy
Control ACR (50 mg/kg bw/d) EGCG (10 mg/kg bwid) =
s £ 0.004
S %k
0,002
0.000-
ACR(mgkgbwid) - 50 50 50 -
E-GCG (40 mg/kg bwfd) EGCG (40 mg/kg EGOG mpkpbwid) - - 10 @y 4G

+ACR bw/d)

K 1-5 EGCG TALEEXT ACR $i{Ji KB 52 A4 LH 2 RIE /KT 12
: KRS LH EHRZEAZUL G0 B ARLEHEA KR 24 LH H A S 4-r
6 G

5 Control ZHAHLL, **P<0.01; 5 ACR AAHLL, #P<0.01

Fig.1-5 Effect of EGCG pretreatment on the expression level of LH protein in testis tissue of

ACR-injured rats

A: Immunohistochemical staining of LH protein in rat testis. B: Immunohistochemical mean

density of LH protein in rat testis in different treatment groups
Compared with Control group, **P < 0.01. Compared with ACR group, #P < 0.01
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5 Control HAHLL, **P<0.01; 5 ACR 4AHLL, *P<0.05
Fig.1-6 Effect of EGCG pretreatment on the expression level of PCNA protein in testis tissue of
ACR-injured rats
A: Immunohistochemical staining of PCNA protein in rat testis. B: Immunohistochemical mean
density of PCNA protein in rat testis in different treatment groups
Compared with Control group, **P < 0.01. Compared with ACR group, *P < 0.05
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2.1.1 BIEERE

fE£ NCBI-GEO (http://www.ncbi.nlm.nih.gov/geo) #4E FE H# R EHE4E, 15
F| B Nixon BJ %5 #& it 7 2& T GPL6885 Illumina MouseRef-8 v2.0 expression
beadchip “F* & I 5 GSE47574, B IR £ 10 R an BE H 4T

2.1.2 HIREEMH
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2.1.4 XREEHFFX
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B EAHEAEH, MEEEBAH AR KR MY, R4 H Cytoscape FF )
MCODE i 73 #r th 9 2% v =5 EL [ D REAL T, 43 BIAE A1) 2 R 77 )7 T 22 00
BRSSO B

2.1.5 £ EH GO, KEGG £

GO RIZERIAAI, ARG S AIE IR A, 5 £ IR E Bl
BRI 2 A TR . GO B AR LYt ie . 4R AL 73 Aoy 5 Th g =0 s
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2.2.1 #IBE GSE47574 BIETAL IR
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Kl 2-1 AR IH—tAE A
Fig.2-1 Box plot of the normalized samples
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Fig.2-2 Principal component analysis plot

GSE47574: UMAP(nbrs=3)
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Fig.2-3 UMAP plot of two sets of sample data
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Fig.2-4 Volcano map of differentially expressed genes
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Fig.2-5 Heat map of differentially expressed genes
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W2 B JETEME B AT ACR 558 FUAL U4 (K35 MEAL 1
Mt R C EALHF 6c (Cytochrome C Oxidase Subunit VIe, Cox6¢) + Ndufb5.
Ndufb10. i {4 2% C EALEF 7a2(Cytochrome C Oxidase Subunit VIIa-L,Cox7a2)-
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Bl 2-6 Z= 5 RIKEHE DA (¥ 8 1 ELAE 0 2% J R D e A
A: HATAEMKE; B: DhREHR

Fig.2-6 Protein-protein interactions network diagram and functional modules of differentially

expressed genes

A: Protein-protein interactions network diagram. B: Functional modules
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Fig.2-7 The GO enrichment analysis of the hub genes
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Fig.2-8 The KEGG enrichment analysis of the hub genes

2.3 iFig

AN I B R AT B AT JE R B ACR 5 5 52 JLAH SU0 95 1) G B 2
Rl EAEAZ AR . WL . BRI AE ) )k A= . NADH ARG A1 2ok
PRI EE A FALBERR AL . MR C A S 1 55 5 A% M AR RN B2 i Ak
FIRITHREFC AP 2 . diiudi sy 5 5iEeE L.

B AR P % e 0 B TR PR R E AR AN ) B ek, TR 40 A R
7. 55 fEs. HERIE. seEAY A SNSRI AR . R A
HATE AR EAEMEZ ST, BT 70 TS EDZE DR RCT. STRING
KA 2 AT OO0 B4 A 0N A 5 AR AR FH IR s Rk B 2 i A
P PE, 1 22 e R L IR OB R R o R R R i i O T A 2 R P8, BT
STRING #i4f e EAT 2 1 W28 HAE 0 AT, RILTEIRRIZ /N R HH 22 57 3R 08 1) S L 1A
FEEETE NF-«B & MAPK 15 5@ 41, F|H STRING %4 2 A4 8 B (1 i B4
W28 14T & W Ja » R I B RE 8 i 1 MAPK3 . MMP9 5 B 15 J2 MAPK
Rapl Al Ras 255 5 18 B 1 FRUALE PR D\ R0 B pg (100,

Xof R P R BRI B 22 72 T ACR J& (ARG EAT 2 12440 M T AT A 015 1B 24 4y

27



80 E TS B ST ACR S 22 FUH SR 0 2 AL

BT, Z5RFEH, ACR XTEERFAN M AR 5. Be AW, MR, &1
FRAR U AAZ MR AR Th g3t A 1 13000, [H]iF, ACR AbHEAEET N R 2 R 5 40
HZRRLAR AR R A AN Bl ) AR O IE BRI 3R IE , I SRR IR 55 5 A W ) 3Rk
fil & Zekifk ROS AR, IR RARSE K, f& PRI T, AT 0 WK
SRR BB KT GO Fl KEGG B0 I e KL, SN+ 25 £ 15~
PR 2R AL . bR R e . BRURE . NADH AR S &, 2k
PRI BE S Sk AALBERRIL . RN IEE BB &Y. A JE B A
R C EALBRIEYE . TR IE IS S . B4R 1) 45 /6 A0 ) BEAH OC 1) A=
Vel fE . MRy, F5EK L. DR RRY, ACR MEMHEERATRESH
7 SRR RN 2R 351054 5%

R iR R w7 AE T AE AR N O B RNA 5EARARZEZEAZ Y,
F A TR B A EI R N R B . AR B B AR DIRE, ANIEEER) 3
FEER 2 S mRNA FIFECAED 2T, 1R ETESS A (RNA R T KR
F 77 T AT B AR 002, A i RNA FIER A RIS 2 MR i, #
PR RNA BAIRIERE R DIRE, X2 B o iz i 5 R . A iR o
RERSHED) IRNA IEFIHT 2, FE AR /NI BS54, XAz AR & S
J R AR A — % B R AR OO B 7 R o B PR AN RS AZ B A A 5
Dife 2 A, s B R IRZ AR IR, RES 4l DNA 25, 4@
P ARRRARAFNSEBE . 40 A A RN 24 14 55 7 T R 354 R FHUO108T, i SR B,
ARATT— A% BE R 2 1 H LR A B TR AT R SR AN B SR R B 0T ) A R R
s MEN 0% 10T, Ak B A P 2220 A K B 2 3 B0 g S Ak S ORI B2 J2= H RpS6 ()%
KK BEARIN, RpS3A1 AEWS BT 5 Bel-2 AH B AF A BH b 40 Mg 4 1= 120, BRI
RpL34 J5, JAK/STAT3 {5 Sl Bg 2R3, o1 Jeg M () 38 B AT A2 52 21 4| (1131,
TR RIS, HepG2 40l RpS26 bkt ik TR, 41y
A2 B4, FEARB T, ACR Ab3E /5 (1) 52 A+ RpS9. RpL5. RpS3A1. RpS2.
RpL35A [RIELHIL T 534k, EH ACR A REIEL 1T RpS9 A% A A
L, X RIS B0 -

LR N B AT S T AN RS, BERSAE UK 2 ATP A4
fEpelitsl, — e SCH I AH IS S Im Bkt SV AR 2RI, 40 ROS ARl 4 T,
e Ege, AR, WIETE ROS 13 BRI & LR AT, 25
LA IR I 4 52 300 ) Be 8 D 28 B ROS BIAE RUS), HE4RiE, ROS [ SRFUFIZR R4
2o ACRE i Bax (IR IEF H N Bel-2 (3RIL, BEim SEEfFE -, A
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852 & TS BT ACR 155 2 FUAL SR I B MR L
TR IS AL 5 2k AR A ¢ () FE K] Cox6e. Cox7a2. Ndufb5. Ndufbl0 7 ACR
AhFR S I AR A TF R, IR G AR | 75 HEK293T 4 N Kk )5,
BT Gy B KR, i Ndufb5, Ndufb3, Ndufs7 M Cox6c [IZik, MR
S B B 7 A R A AR R T, AR SRR IR R Y HR R FEAE U200, o Ndufad @
iKJG RI Cox6e Fl CoxSb FKIA N, LRAAT AW IV HITE MR E A RIE KP4
), IX R BH G M A BERR A 52 B 121, # % Cox7a2-pEYFP-N1 2868 %k
PRI G 3] TM3 /N RS AL, Al Cox7a2 X S B S 1t R 15 8E R IE 1
SN, R Cox7a2 JE i T 1 24 o] e Stk 1 1 B 1 () 3R SR i S 2 122, 455
k., ACR W REIEIS 2088 Cox6e S5 M AR AH J¢ KR D] () ik 4 A e ki 4k

2.4 INGE

AREERFHAEYE B2 E Bl T ACR 55 S A8 RIFE ARSI, ZEXT
Z S RIEFE N AT AW EAFE M R 15 2] 7 OS], X ORI AT GO,
KEGG & 80 M7 5 A B Sk [N 32 B R AEAZ R AR A Z A (1 45 4 S D RE T TH
PRI, 5 SR FOR AAZ RS (A5 00 AR A 453 475 7 T 6 BGCG ] ACR 53 1) 52
HARDT BIBLHIEAT IR T -
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% 3 & EGCG Xf ACR iFFZNAGEEHR 7B HIHIH]

0 S R s W T oA N 8 Sl = = = 0 o R s N 8 S s e = TS i o
PR B E A R AR B R FR O fRNA 3HT 4718, (2 3E rRNA = 4E 450 42 %,
XEA—ERDIRENE: PR AR N SRR B, R E R I 4584 77 TH 2%
B BRILZ AN, R AR OILRE B AR S HA R, 554 RNA 2546
RCER 24

VFZ IR, PR E HIEBA — AR T L S o Re i HAh Dy Re,
Rtz Thie, bt At & A ar R B TR, X2 5 2 Mk
Ao A EAE A R0, GG E R R0 . oA, 358 S T2 LA M DNA 2
SZAE20), filtn RpS3 REALIE I NF-«B {5 5 il B FE M 4 4 1127, RpS9 & & i
SEh0,  REE T K TE AR ) B AR U8, RpS14 REfS s 40 i 5 02T, EAY)
i, BB AR B B AR AR A, s B2 R BEARALT30),  F B A
fiX 7 /N RN RpL23a KIA/KF, T3 RpL23a-RpL11 AHEAEFIRES, pS3 ik
i, A FERETAME T, 12-0-1 DU be e b pR B R IiE-13 A3 5, /N
RN TFRIEZ, 0K PEP-1-RpS3 i ik NF-«xB 1 MAPK 15 5@ g K% T
X /N B2 CRE ISR AR R U3, R R B R A R 2R B UE S RE 8 FH I8
Akt/mTOR/c-Myc {55 i@, M| RpS19 WGt b5 -[a RS 546 5, i
PN B g A0 PR i R 113300 PB4 B Ak BB 9T, A R T B A 1 3 A
P T BRI AL AR o

ZHT B 7T I A5 B T R B OC AL I, R E S e Bk
BN 3 AR AR R Z R AR S5 1) Th e 77 T » RpS9 el id SUMO 57 %
HHEM 1 (SUMO-Specific Proteases 1, SENP1) 520 NF-«xB {5 5 8 #%13%1, RpLS
TN B 3 -XUBAA YR 3L R 2 (Mouse Double Minute 2, MDM?2) -p53 15 5l
RS 7 T B ) A SRR U)K, AR EA T E Se R A qPCR FOAR XS S A:
RpS9. RpL5 [RIEFATHM, FHi#id Western Blot SZI6GAS I HAE 5 H/K - L
R , FF UL NF-kB . #% 5% 5% Rl 1-«B #1128 H a(Inhibitor of NF-kB alpha, IkBa)
p-IkBa. p53. JLEFRFEMIMEY Kk RALHEH (Ataxia-Telangiectasia Mutated
Proteins, ATM) . p-ATM. I35 R IABAME Y 7K RA I Rad3 AN (ATM
and Rad3 related, ATR) . p-ATR. H2A H&E A KA A X (H2A Histone Family
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% 3 % BEGCG *f ACR 15 3 S AU M AR5 73 1R H i L )
Member X, H2AX) . yH2AX. p21. 4 HIKE S 534 2 (Checkpoint Kinase
2, Chk2) . p-Chk2. 4/ J& ##% 25 S B4 1 (Checkpoint Kinase 1, Chk1) « p-Chk1.
G2 H 225y 2R R & 3 Bl (G2 Mitotic Specific Cyclin B1, Cyclin B1)
HEHEMRIE KA, ELRMJAE . 40 B DL K DNA 452405 8% 55 77 T #R 7t
EGCG Xf ACR 155 5 FUAZEAR A B0 AT o

3.1 ScluipH

3.1.1 SELEHFH

* 3.1 FERF A A

Table 3.1 Main reagents and production companies

TR 44 R G /N

RIPA 2R KIEFRCEMEAREIRA A
PMSF & [ B4 1] 57 e R E R R A A
Tt TR Mk 11 1) 5] e R E R R A A
BCA HHWK A& KIEFRCEMEARERA A
5xSDS [ FRELZ MR KIEFCEMHEARERA A
ECL 05 K6 KIEFRCEMHEAREIRA A

it g Wk BRI A A R A F]
Trizol i TR GE R AR A TR A F]
ddH,0O KIEFCEMEARERA A
=R [ PR 2 SR A PR A

F [ R 2 SR A PR A ]

T [ PR 2 SR A PR A ]

Anti-B-actin antibody
Anti-IkBa antibody
Anti-Phospho-IkBa antibody
Anti-NF-«kB antibody
Anti-Histone H3 antibody
Anti-Rps9 antibody
Anti-SENP1 antibody
Anti-RpL5 antibody
Anti-MDM?2 antibody
Anti-p53 antibody
Anti-Phospho-Chk?2 antibody
Anti-Chk2 antibody
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Cell Signaling Technology
Cell Signaling Technology
Cell Signaling Technology
Cell Signaling Technology
Cell Signaling Technology
AT Bl S B B ARAT R 22 7]
% [H Santa A
AT Bl S B B ARAT FR 22 7]
% [H Santa A
Cell Signaling Technology
Cell Signaling Technology
Cell Signaling Technology
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Anti-Phospho-Chk1 antibody
Anti-Chk1 antibody
Anti-p21 antibody
Anti-Cyclin B1 antibody
Anti-ATM antibody
Anti-ATR antibody
Anti-Phospho-ATM antibody
Anti-Phospho-ATR antibody
Anti-H2AX antibody
Anti-yH2AX antibody
Goat Anti-Rabbit [gG, HRP Conjugated
Goat Anti-Mouse IgG, HRP Conjugated

Cell Signaling Technology
Cell Signaling Technology
Cell Signaling Technology
Cell Signaling Technology
Cell Signaling Technology
Cell Signaling Technology
Cell Signaling Technology
Cell Signaling Technology
Cell Signaling Technology
Cell Signaling Technology
Cell Signaling Technology
Cell Signaling Technology

3.1.2 SCIEFEM

+R 3.2 FEFEM NN

Table 3.2 Main consumables and production companies

FEM AR VRN
EP & Jb 55 A R A A
R 77 BIOHIT H 3 S50 5 A&7 FR A 7]
96 fLR TG R AR TR A F]
2k Jb 55 A R A A
e JE I 2 % [ BIO-RAD A ]
FEIEIEAR % [ BIO-RAD A ]
bk E & Jb 5 5 A R A A
PVDF i 25 [® BIO-RAD A #]

PCR-8 k%

EUIRAE /R AR PR 22 7]

3.1.3 g F

£ 3.3 FEAUE AT

Table 3.3 Main instruments and production companies

PTG

A

THERMO FISHER Multiskan FC EFr1%
BSA2248-WC H 7 KF
L-500 &AL
SCR 20 BC fyid ¥ VR B3 0o AL
TL-80 &)@
1658800 HLKAX
1653323 #EHEAY
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TS-100 Jit (52 R FObR DURAS RS il 1 A7 B 2 ]
7500 Fast Real—Tin: PCR S\ystem SN 3R E S P A 2 A A
& PCR X
MicroChemi4.2 4.2 & 6 AR AX LA %1 DNR 72 7]
3.2 KW 75k

3.2.1 EAREEER

(1) $REUZHZE RNA

{5 FH Trizol EATZHZ 2 RNA [FHREI34, EAK R34 I Trizol 17115 F vt #H
FibAT. FESPRWT: PHRERE T TIE, ot E AL, RPN
A UMEARIRARE s MBS I B 250 0N 1 mL Trizol, W€, I RIZIE
ARSI K S Trizol WFI 7/ IRE], AEHE T EIE S min; ¥ L —0 RN
£ 4°C, 12000 rpm 544 &0 10 min, W EIEHG A B3GR A EE—2mA 200
ul =S, S THATZRMEA RN S BREBWEGRAGER NHE
10 min, ZJ5fE 4°C, 12000 rpm 2514 T &0 10 min, 153 EETLCOOKFES: ¥
IR AR /N G218 b R 3 0 B0 v, B SR B A A B ) R TR VR A
TR 0 OIS 7K AR I VR 55 B 1 e IS B AL IR DTUE , TR G B T =i fd
“ERSME . ZJEHBELHLLL4°C, 12000 rpm K46 B OVR AW 15 min, B
OEREBIAEARRTUE: FEERE, FRUTTET A 1 mL 75% 8, w0E
i ABE R RNA UTUE W B RIS A LA BT, J5 £E 4°C 12000 rpm 2544 T 250 10 min,
FE g, WEEEREEYAEE . KREE RNA YUK SO £ 0
AL FRCE,  ARDTE ) SRR K 205 B AT 15 215 T ECIR RNA.
(2) RNA WRJE R afi B e

BN 20 uL DEPC ZCKE B EOIR RNA Va8, R RAEIRITIE], il 4%
SR EH

DAL E: # 1 uL DEPC 7K/ 0 AR AN e T B EAEFL, A
S

ORI : IR T A P 453 48 DU S B B . AR INRE RSN Tl T
EREFL ARSI

@5 HT: RNA HIERKIUSIELE 260 nm Ab, 2 A i i KRR AE 280 nm AL,
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FoAh ER AN/ 73742 230 nm &b RNA F#SIKE (ng/ul) =ODasox Fi A5 £ x40,
OD260/ODaso (IMEAE 1.8-2.0 B, FrE RNA 4ifE 5%, /NT 1.8 MIZRIAAEA RNA
HEAREZEARAR, KT 2.2 NFRHE RNA K4E T AR,
(3) cDNA &K

DZ Bk RNA F1IE A DNA 44y

7£ RNase-free B0 F HF AR 3.4 il i, BB A 578 42°CEA T ik
M. 2 mine

%% 3.4 B DNA [BifA 5
Table 3.4 DNA removal reaction system

vl M
RNase-free ddH>O 16 uL
4xgDNA wiper Mix 4 uL
PR RNA AR Total RNA:1 pL

RNV 5SERE, WE 1 DR RN AN 4 uL 5xHiScript Il QRT SuperMix, JFf
MR BAEWRATIIE, FRAESR 3.5 P IOV a6 At T BEAT 100 5 3 e o o

% 3.5 RNA Wi 55 [ Rk A
Table 3.5 RNA reverse transcription reaction condition
S SN [A]
37°C 15 min
85°C 5 sec

cDNA & iS58 (AR B rE s v MERE A VIR A TR ], sl f v 1) i
A F#EM )N RNase-free ALFHI ()77 i o
(4) 51wt

PRI DR (1) cDNA J7 31 /& 75 NCBI ¥ B LR B 1), R A B AH K IR 519014
HR M 551, 3F85E NCBI #df b BLAST ThAg ik 4% Sk i 0 51 M e %1

#* 3.6 HIRHE S5

Table 3.6 Primers used for quantitative real-time PCR analysis

Primer (5°-3°)

Gene
Forward Reverse

GAPDH GCAAGTTCAACGGCACAG CTCGCTCCTGGAAGATGG
RpS9 GGATGAGGGCAAGATGAA CGAACAATGAAAGATGGAAT
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RpL5 GTGGAGGTGAATGGAGAC CTTTATTGCCAGTTGTAGTT
Coxb6c TTGCCGAAACCACAGATG CAGCCACGCCAAACTTAT
Cox7a2 ATCAGCACCACTTCACGA CTGTAAAGGAGGGCATCA
(5) gPCR

IR 3.7 s e A, Rl O TG s 1) )\ HE PCR B,
e NEEWRE, 8 P ulR il iR E K, #hiRECH IR 1R 3.8 1R
FAFREAT QPCR L5

% 3.7 qPCR XA R
Table 3.7 qPCR reaction system

vl A1

2xChamQ Universal SYBR qPCR Master Mix 5 uL
Primer 1 (10 uM) 0.2 uL
Primer 2 (10 uM) 0.2 uL

Template cDNA 0.8 uL

RNase-free ddH20 3.8 uL

% 3.8 qPCR J M 441
Table 3.8 qPCR reaction condition

YR T EL T 5 I 1]
AR I 1 95°C 30 sec
T BN 40 95°C 10 sec
60°C 30 sec

il i th 2 1 95°C 15 sec
60°C 60 sec

95°C 15 sec

(6) Hfh ab 3

ASLEG R A qPCR H AR XS E B, Il AL M B R 3G 7= ) 1) 58k
15 518 BB B 26 BRI 1 BT B B9 e 8 (CeAED , PAH i -3-T iR
W& M (Glyceraldehyde-3-Phosphate, GAPDH) NN SR HIB], RANSLIGEE
=R, H 22805 A H IR R A R &, AR E#T S A

3.2.2 Western Blot

(D #HEHSNEA
S L WSO B S W 2L 2R 8 3 B 7 56 A IE 90 B K BRL 58 W 2L kAT
FEHG, PIRWR: B-80°CUKAR H K R 52 H 4, FHAH 4B BT HY 0.04 g,
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UK R R T WA G 2 E.08 F, BL100:1 B ELBIPK RIPA 57 AN
PMSF &%, 5% 300 uL FCLF 2B, 2% 40 min, 12 H%FE 10 min
W — IR BHRA WAL 4°C. 12000 rpm 26F F &0 15 min, FIEEIANEE
W B E BRI 5% Loading Buffer, LN 4:1, JRAIGAE 95°C &R
HOin# 10 min 8 FAYE, ERERG AR EAET R, DB LR E R
Wit P, BRI — M, HRE B R T-80°CUKAR «
(2) EERENE

FIFH — 3]/ (Bicinchoninic Acid, BCA) & [k M 2 77 E 5t 443
RAHWREER, RKES 3 IRURIERERFYE. BN 2 uL BB 8 uL 7
T7K B 200 L BCA AR, 37°CHEL T M. 30 min, HEgFR G E S N IRAE 570
nm AL OD H, RAARAEMZERI A3 B A S IR L .
(3) SDS-PAGE ¥tk Hi ik

OB T 42 LUAIBC B BB e i T 5 AR B I 48 |, iRYE R
3.9 F1K 3.10 B LG C HAS [R1A FE () 73 B SR AR G J2 A AR il 4 S5 22 2 1) Wy
Wl b, BTk

R 3.9 ANFEIRE 73 2 5 A iC & L 1)

Table 3.9 Configuration ratio of different concentration separation gel

5% 10% 12%
H0 2.7 mL 4.0 mL 3.4mL
30% 5K P 45 T e 0.67 mL 33mL 4.0 mL
Tris-HCI (pH 8.8) 0.5 mL 2.5mL 2.5mL
10%SDS 0.04 mL 0.1 mL 0.1 mL
10% 3 Bt iR £ 0.04 mL 0.1 mL 0.1 mL
TEMED 0.004 mL 0.004 mL 0.01 mL

2R 3.10 %4 i I S L L A7)
Table 3.10 Configuration of 5% concentrated gel

4 mL 6 mL 10 mL

H>0 2.7mL 4.1 mL 3.4mL

30% 5% T4 M Ik e 0.67 mL 1.0 mL 4.0 mL
Tris-HCI (pH 6.8) 0.5 mL 0.75 mL 2.5mL
10%SDS 0.04 mL 0.06 mL 0.1 mL
10%oid i R B 0.04 mL 0.06 mL 0.1 mL
TEMED 0.004 mL 0.006 mL 0.01 mL

QOFEA R A HER: A S I BUBCT BT 1 40°C & )& s h i 5 min
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%H.

OpIFEE HK: R IR BN BRI, KRB T, RIgR LT
PLGR e 52451, W FEAN R 1 f = T Marker fNZE¥kiEFL, FAHEA LFEE—
e

@SDS-PAGE Hijk: M Marker £ 45 i H HLUKIS, BRI 80V, %K
B 3 3 BRI, R RIS 100 V.

(4) #LJE

HVKES G, A TSEIR I T 3G R T DR AR 47 255 3 IR RL TR 2
by I MR BN IEARAR I g A JEAR. R AR R L TR
(Polyvinylidene-Fluoride, PVDF) . J84%. W4, HBEEEE & AR A PVDF
JE 2 TA] R IR H o R R I e [ T AR A b, e A E RS R UK SR M E R
90 V % 2 h.

(5) M

= R L % PR (Tris Buffered Saline with Tween 20, TBST) ¥ 3
T, IRIZAE 5% lE Yk vh 3 1 he
(6) PiikiEE

FRYE GO U PR AR, (06 B I — P i 3 P AT B, 4°CHUAR R
FEPR&, TBST %3k, —Phidia 1h, o TBST ¥ 3 K.

(7) B3

Hhnsm AL 2 % 6 (Enhanced Chemiluminescence, ECL) 4. ¥
ECL ) A\ B W& LLBE SR N ECL TARM, IRCHLA, AR BETR G nfE
PVDF i€ I, &8 Ei TN,

(8) IKJE
{8 Image J B0 T4 2 455 EAT K AR 70 HT o

3.2.3 Higab i

DL B 5 50E BT 8 bl = R o, i SPSS 16.0 AT BRI R T %
M, PIAEIE Z RIR ELEE FH LSD v, P<0.05 =R EE, P<0.01 NER
Wi . BASEIREE =R,
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3.3.1 EGCG %} ACR fifa KR 2 H4H4R RpS9 #1 RpL5 mRNA FRiA7KFH
0

it qPCR J5 %+ Control 4. ACR 4. EGCG &7 &E4l. EGCG =&
A EGCG 4P 588 % ] RpS9 mRNA F1 RpL5 mRNA FAE N R iA & HE4T TH
M. g5 R 3-1 fion, 5 Control A1MHEL, ACR AbEE 5 KRR 52 ALZH 2L RpS9
F1 RpLS mRNA FIFHX FREEI BB EZE R (P<0.01) ; 5 ACR 4L,
10 mg/kg bw/d EGCG TAb ¥ f5, £ HAHZH RpS9 mRNA HIIREE il (P<
0.01) , 40 mg/kg bw/dEGCG TiALH f5, =2 A+ RpS9 mRNA AN KL &
WEEFE (P<0.01) , RpLS mRNA X RIEEEZEFE (P<0.05) . LA
SRR, EGCG Reig i ACR 5l £ AL RpS9 Al RpL5 mRNA K ik /K
T

A 151 B 151
1.0- 1.0-

0.5+ 0.5+

sk

= =
= =
] ]
@ li
ot ot
& &
U% UB
iy pat
e ici z & 4
St e
E©° E B
2 2
5 5
= =
) L
=4 =4

0.0- 0.0-
ACR (mg/kg bw/d) - 50 50 50 = ACR (mg/kg bw/d) - 50 50 50

EGCG (mg/kg bw/d) ) } 10 40 40 EGCG (mg/kgbw/d) - B 10 40 40

3-1 EGCG THALHEXT ACR i K i 2 A2 RpS9 #1 RpL5 mRNA ik 7K [R5

A: EGCG FlibF 5 ACR #i17 k i 2 ALZH 4 RpS9 mRNA FiAMIGiit45 5% B: EGCG ikt
FHJ5 ACR #5145 K B 52 4141 RpL5 mRNA RiL K4 it45 R
45 Control AL, **P<0.01; 5 ACR AL, “P<0.05, #P<0.01
Fig.3-1 Effect of EGCG pretreatment on the expression levels of RpS9 and RpL5 mRNA in
ACR-injured rat testis tissue
A: Statistical results of RpS9 mRNA expression in testis tissue of ACR-injured rats after EGCG
pretreatment. B: Statistical results of RpL5 mRNA expression in testis tissue of ACR-injured rats
after EGCG pretreatment
Compared with Control group, **P < 0.01. Compared with ACR group, *P < 0.05, #P < 0.01
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3.3.2 EGCG ¥t ACR #ifs KR ZE N HL RpS9. SENP1, RpL5. MDM2

M p53 EAFRAKFHIRME

P 3-2 T () 72 S 2L (K] RpS9 75 8 F/KF_E 3R E 0 & SENP1 & A (3R
GO, 5 Control HAHML, K ZEFET ACR J5, HEAHLH RpS9 S SENP1
HEARIEAKFREZERFE (P<0.01) , &I ACR BESHIH] RpS9 I SENP1 & H
[13Ri5; EARFRWKE EGCG 4 5, RpS9 K SENP1 A KIFZ/KF5 ACR 4
A THREZE B (P<0.01) , XEW EGCG R et RpS9 A& SENPI [
[93i%; 5 Control ZHAHLL, ¥JH 40 mg/kg bw/dEGCG AbFH )5, S8 H4 4% RpS9
J SENP1 # H IRIE KA BZEL, XKW EGCG A& 7E 40 mg/kg bw/d
WL N AN 2 FL 2 RpS9 2 SENPI R A FRIA.

X ORBEBL R RpLS 75 8 FH/KF L[ ERE 150 J MDM2. p53 (R a7
R, 25 B Anpe 3-3 fras, 5 Control ZLAHEL, ACR Ab# 5 K i 58 A4 4 A RpLS
J MDM2 25 A 257K PR 535 B (P <0.01) , 11 p53 2 [ KRk KT A 0 2
Thm (P<0.01) , XKW ACR REBEHIIH| RpL5 & MDM2 R HINEIE, {2i p53
HEHEMERIL; 5 ACR 4140, EGCG TAb 5 K iR %2 AL+ RpLS A& MDM2 £ H
RIE KA EE LT (P<0.01) , 1l EGCG K& 4 EGCG il
R p53 B AR B R A (P <0.01) , iXE 8 EGCG X RpL5 & MDM2
A RIE EREE X ps3 B A RIAMHIER; 58k 40 mg/kg bw/d EGCG
PRI, SEALHZH RpL5. MDM2 & p53 & ik /KF 5 Control HAH EE -
WA BEZ, XEWE EGCG A B 1E 40 mg/kg bw/d KR E T A0 52 AL 4
RpL5. MDM2 J p53 IEHKIA.
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A Rps9

SENP1

B-actin

ACR (mg/kg bw/d)
EGCG (mg/kg bw/d)

=
!

[ury
=

1.0- ki

£

=
'S

Relative expression of RpS9
=)
Relative expression of SENP1
(=]
=
L

0.4- Lt

=
[

= 0.2

ACR (mg/kg ba;/(:i) - 50 s0 so - ACR (mg/kg b‘?\;/(:i) - 50 so s0 -
EGCG (mg/kg bwid) - - 10 40 40 EGCG (mghkgbwid) - - 10 40 40
] 3-2 EGCG TALFEXT ACR 45145 K B 52 ALZH 24 RpS9 Al SENP1 8 2R IE KT HI S
A: EGCG TihbH 5 ACR 51455 K B % A1 4144 RpS9 Al SENPI [{ & FIREKM: B: EGCG
TALTLIE ACR 07 K B 52 AL ALZH RpS9 AR RIS T4 C: BGCG HiAbHL/5 ACR #it
PR BR 52 L2 SENPL IR IR IA G5 R
5 Control HAHLL, **P<0.01; 5 ACR 4AHLL, #P<0.01
Fig.3-2 Effect of EGCG pretreatment on the expression levels of RpS9 and SENP1 proteins in
testis tissue of ACR-injured rats
A: Protein expression detection of RpS9 and SENP1 in testis tissue of ACR-injured rats after
EGCG pretreatment. B: Statistical results of protein expression of RpS9 in testis tissue of
ACR-injured rats after EGCG pretreatment. C: Statistical results of protein expression of SENP1
in testis tissue of ACR-injured rats after EGCG pretreatment
Compared with Control group, **P < 0.01. Compared with ACR group, #P < 0.01
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B
i e
£ 1.0
E
MDM2 _ .5 0.8-
£ 0.1
&
p53 _ : "
-
F 021
B-aCtin _ g 0.0-
ACR(mghkghw/d) - S0 50 50
ACR (mg/kgbw/d) — 50 50 50  — geeGmgkgbwdy - - 10 40 4
EGCG (mgkgbw/d) — — 10 40 40
C % 121 D o 307
= 1.0 a;' 2.5 x4
E 0.8 g 2.0 i |
£ 0.61 E 15 T
2 g
g 04 S 101
z 5
E 0.2 5 0.5
& 0.0 0.0-
ACR (mgkgbwi) - 50 S0 50 - ACR (mg/kgbwid) - 50 50 50
EGCG (mghkghw/d) - - 10 40 40  EGCG(mghkgbwid) - - 10 40 40

3-3 EGCG TALEEXT ACR i KB 52 ALZHZY RpLS. MDM2 Hl p53 & F 3R IE K 52
A:EGCG AL 5 ACR #5145 K il 52 414X RpL5.MDM2 M p53 K4 F &5+ B: EGCG
WAL E A ACR $ i K RS2 AL RpLS IR ARIESHHEA: C: EGCG Ak A ACR #i
IR RHAA MDM2 E ARIES TSR D: EGCG HUALHLS ACR i) K 5 52 ALZH 21

p53 IR ERIEG T4 R
5 Control H#HLL, **P<0.01; 5 ACR 4AHEL, #P <0.01
Fig.3-3 Effect of EGCG pretreatment on the expression levels of RpL5, MDM?2 and p53 proteins
in testis tissue of ACR-injured rats
A: Protein expression detection of RpLS, MDM2 and p53 in testis tissue of ACR-injured rats after
EGCG pretreatment. B: Statistical results of protein expression of RpL5 in testis tissue of
ACR-injured rats after EGCG pretreatment. C: Statistical results of protein expression of MDM?2
in testis tissue of ACR-injured rats after EGCG pretreatment. D: Statistical results of protein
expression of p53 in testis tissue of ACR-injured rats after EGCG pretreatment
Compared with Control group, **P < 0.01. Compared with ACR group, #P < 0.01

3.3.3 EGCG *f ACR Hiff KRR EAHALE NF-xB BEBHEXERRIEKEDN
0
X NF-«B 15 5 18 A0 5% 85 F 1R A /K A I 25 5 40 18] 3-4 Firs, 5 Control

HAEH, ACR ALHE 5 K% NF-kB p65/# NF-xB p65 R A E L HEWREET & (P<
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% 3 % EGCG %f ACR 155 52 AU B30 105 (1 4 | AL 1

0.01) , XEHW ACR AbHE FHH LM () NF-xB p65 85 HKAE T AR
5 ACR 4HAHEL, EGCG &) 4L F1 EGCG =77 & 41 H % NF-xB p65/.st NF-kB p65
A FIL EE Y I R 2 R (P <0.01), X% B EGCG %t ACR 5[] NF-xB
p65 EAANZI G EHHIEH . ACR 445 Control AL p-IxBa/IxkBaks KA L
EREZE FF (P<0.01) , R ACR ES T kBafk A INBERIL; 5 ACR 244
b, EGCG {EFE 4L EGCG EFl R4+ p-IkBa/IkBakk AR IA LUAE 5% T %

(P<0.01) , XEH EGCG % ACR % T IkBatk AR AR T MHI1EH .
5 Control HAHLE, DL AR X R IE 7K AE LM 40 mg/kg bw/d EGCG AbH 5
() S8 AL A 84 B 257481k, R EGCG A B 7E 40 mg/kg bw/d K JE T A0
KB 22 L NF-xB 15 55055 .
A Nuclear NF-kB p65

Histone H3
p-IkBa
IxBa

Total NF-xB p65

[B-actin
ACR (mg/kgbw/d) — 50 50 50 =
EGCG (mg/kg bw/d) — — 10 40 40
B 3.0+ C 3.0 s,k
‘5 0 2.54 = 2.5
tgy ™
SB 15 fiiia £ T
E z Z, ol ] E 1.54
- E 3 =
§§ : 1.0+ E 2 1.0
g% 05 g 05
0.0- 0.0-
ACR (mgkgbw/d) - 50 50 50 -  ACR(mgkgbwd) - 50 50 50 -
EGCG (mg/kgbwid) - - 10 40 40 EGCG(mgkghwid) - - 10 40 40

Kl 3-4 EGCG TilAb#E X ACR 473 K B 22 ML ZH 40 NF-xB {5 5 18 I AH OC B 3R IE K P 52
A: EGCG TiALFEfS ACR #1155 °K B 52 ALZHZY NF-«B {5 5 % AR OC B A IR 88 (I 3B K0 B:
EGCG TiAb¥Ef5 ACR #5145 K B 52 ALZL 4% NF-kB p65/44 NF-kB p65 [ 85 (1A 545 R

C: EGCG TALEE)E ACR #5110 K B 52 ML AL p-TkBo/IkBadk H RIA G it 45 2R
5 Control ZHHLL, **P<0.01; 5 ACR ALk, #P<0.01
Fig.3-4 Effect of EGCG pretreatment on the expression levels of NF-«B signaling pathway-related
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proteins in testis tissue of ACR-injured rats

A: Protein expression detection of NF-«B signaling pathway-related proteins in testis tissue of
ACR-injured rats after EGCG pretreatment. B: Statistical results of protein expression of nuclear
NF-kB p65/total NF-kB p65 in testis tissue of ACR-injured rats after EGCG pretreatment. C:
Statistical results of protein expression of p-IkBo/IxBa in testis tissue of ACR-injured rats after
EGCQG pretreatment
Compared with Control group, **P < 0.01. Compared with ACR group, #P < 0.01

3.3.4 EGCG ¥t ACR Hits KR ZE AR M A AR X ERRIZKFEHF N

P 3-5 T A i JE A 9S8 9 p-Chk2. Chk2. p-Chkl. Chkl. p21. Cyclin
Bl fIRIEKFHIREIMZE R . 5 Control ZLAHEL, ACR ANHEFL B M4 N T p21
HEHRFRIEE(P <0.01), Chk2 F Chk1 & H I BERR A KT 5 2 3 = (P < 0.01),
1M Cyclin B1 & H K IE/KF N2 20406, HIL 7S E R (P<0.0D 5 5
ACR #HAHL, EGCG LI E 4 EGCG il &4+ Chk2 il Chkl £ [ IR 1L
KK p21 & A RIRIEKPREZE R (P<0.01) , 1fi Cyclin Bl & H7E EGCG
AL PR 5 ) S AL B AR 5 e (P<0.01) ¢ $l EGCG &R )5,
FAHZA Chk2 F1 Chk1 & H BRI ER K- LA & p21. Cyclin B1 £ H R IE K
55 Control AAHHL A B4, FWH EGCG A H1E 40 mg/kg bw/d iR JE Al g
SR B SE LA A . DA RS IRRW], EGCG Refg i ACR X2 5 S AH
KEAR EREECFRER.
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% 3 % EGCG X} ACR %5 2 AL B AR EI’JTFI]?EWL?FJ

A p-Chk2|
Chk2
p-Chkl
Chkl
p21
Cyclin Bl
B-actin
ACR (mg/kg bw/d)
EGCG (mg/kg bw/d)
B 3.0
E 2.5
% % 2.0
= QO
gg 1.5
% % 1.0
2 os
0.0-
ACR (mg/kg bw/d) = 50
EGCG (mgkgbwid) - -
_, 2.0 %%
D I
S 1.5
§_ 1.0
% 0.5
K
0.0~
ACR (mg/kg bw/d) - 50
EGCG (mg/kg bw/d)y - %

= = 10 40 40

@

e
in
i

b
=]

Relative expression of
p-Chk1/Chk1
e

bt
in

0.0-

0 30 - ACR(mgkgbw/d) =- S0 50 s0 -
10 40 40 RGCG (mgkgbwid) - " 10 40 40
E 121
## E E‘ - -
#4 #if
S 0.8
=
=} * %
% 0.6
3
£ 04
£ 021
=
Z o.0-
50 S0 - ACR (mgkgbwid) - 50 50 50 -
10 40 40  EGCG (mgkg bw/d) - - 10 40 40

K] 3-5 EGCG T4 X ACR 4557 K 5 52 FU2H 2340 i o AR 0% B (1 Rk /KF (1 s )
A: EGCG AL 5 ACR #5147 K B 52 ML 240 it A S AR OC & (A 1 & A 3RIA K B: EGCG
TRAL S ACR #5147 K B 22 FZH 41 p-Chk2/Chk2 (I AR LG 4%, C: EGCG Flkb B J5
ACR 45 K R 52 AL 21 p-Chk1/Chk] IEE HRIA G THEE R D: EGCG Fildb 5 ACR 1%
KREAHN p21 WEARESG ISR, E: EGCG HlibH 5 ACR #i155 kK R 2 AL 4 Cyclin

Bl M ARG T4,

Y Control ZHAHEL, **P<0.01; 5 ACR ZHAHEL, *P<0.01
Fig.3-5 Effect of EGCG pretreatment on the expression levels of cell cycle-related proteins in

testis tissue of ACR-injured rats

A: Protein expression detection of cell cycle-related proteins in testis tissue of ACR-injured rats

after EGCG pretreatment. B: Statistical results of protein expression of p-Chk2/Chk?2 in testis
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% 3 % BEGCG *f ACR 15 3 S AU M AR5 73 1R H i L )
tissue of ACR-injured rats after EGCG pretreatment. C: Statistical results of protein expression of
p-Chk1/Chk1 in testis tissue of ACR-injured rats after EGCG pretreatment. D: Statistical results of

protein expression of p21 in testis tissue of ACR-injured rats after EGCG pretreatment. E:

Statistical results of protein expression of Cyclin B1 in testis tissue of ACR-injured rats after
EGCQG pretreatment
Compared with Control group, **P < 0.01. Compared with ACR group, #P < 0.01

3.3.5 EGCG Xt ACR fifa KERZE R AL DNA i M EHXERRNR N

%F DNA $i/5i NZ M %L 1 ATM. p-ATM. ATR. p-ATR. yH2AX. H2AX
2R IE KT ARSI 45 SR 4 P 3-6 FTz. 5 Control ZUAHLEL, ACR AbFE AR 2 2 H
BT ATM. ATR. H2AX FEHAMIBEER{L (P<0.01) ; 5 ACR 41k, EGCG ik
FIEAMEFIEA D ATM. ATR. H2AX & A IBERR AL 32 ) 1 % 5535 Ho i i),
B p-ATM/ATM.p-ATR/ATR .YH2AX/H2AX 7 [ F 1% EUAE H 8 2 PR (P < 0.01);
Fpl 40 mg/kg bw/d EGCG b3 5, SEAAHLIH ATM. ATR. H2AX & A B 1L
/K F5 Control HAHLLE A W21, PLEZRELH, EGCG gEWHIH] ACR X4H
ffl DNA $5i 5 B 25 AH 5C 2 1 520
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% 3 % BEGCG *f ACR 15 3 S AU M AR5 73 1R H i L )
B

A

2
=
3 1.5
4 1.0
g
:
[ -
. ACR (mghkgbwid) - 50 50 S0 -
EGCG(mghkghwid) - - 10 40 40
ACR (mg/kgbw/d) — 50 50 50 —
EGCG (mgkgbw/d) — — 10 40 40
4
C gz % D gz.s-
k%
5
= | <f 2.0
i 2.0 %
: 15 51.5-
g Lo 51.0
c F
¢ 0.5 v
E £
Z 0.0- g
& &
ACR (mgkgbw/d) - 50 50 50 - ACR(mgkghw/dy - 50 50 50
EGCG mgkghbw/d) - - 10 40 40 EGCG (mghkgbwid) - . 10 40 40

K 3-6 EGCG TiAL#EXT ACR 451473 K 5l 52 FLALZY DNA #5475 2 A 5% 2 9 B 7K1 B 52
A: BGCG Flib# f5 ACR Hii K i 2 A4 DNA B0 R AH G F 1 AR (IR IA A Be
EGCG TiAb¥Ef5 ACR $if5 K B 52 AL S p-ATM/ATM I EE FIRIBGiit 45 s C: EGCG Titkt

B ACR i f7 K B2 LA p-ATR/ATR MR ARIE ST R D: EGCG Ttk # 5 ACR

i K R 22 ALY H2AX/H2AX IR IR IA G451
5 Control AL, **P<0.01; 5 ACR 4lAHLL, P <0.01
Fig.3-6 Effect of EGCG pretreatment on the expression levels of DNA damage response-related
proteins in testis tissue of ACR-injured rats
A: Protein expression detection of DNA damage response-related proteins in testis tissue of
ACR-injured rats after EGCG pretreatment. B: Statistical results of protein expression of
p-ATM/ATM in testis tissue of ACR-injured rats after EGCG pretreatment. C: Statistical results of
protein expression of p-ATR/ATR in testis tissue of ACR-injured rats after EGCG pretreatment. D:
Statistical results of protein expression of YH2AX/H2AX in testis tissue of ACR-injured rats after
EGCQG pretreatment

Compared with Control group, **P < 0.01. Compared with ACR group, #P < 0.01
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3.4 1+}ig

RpS9 & —FhEes B23 MHEAEHRIER, & TREARED S4P XKD, 5
Kz HEABMIZ T (small ubiquitin-like modifier, SUMO) i %1 NF-kB {55
T % A Y)FH ORI, NF-xB #& SUMO 11 gz — 1139 1400, — o d B (10 5
LA RIEFER L R B T, B A A e SlE PR ) SR AR DAL 1920, RS LT
IkBat5 NF-«kB 54, NF-«B fEAAf H= 8, SMFRIEINE, kBok 4 BiR
R B4, NF-«B {5 5 B8 2 RIS () H L E zh (R, I BAEZH
PE T rp e R A A Sk /R P44 1451, 7E NF-xB 15 5@, IkBotl B ig 10 g 1y i
TR AT 62 20T, SUMO 43 TR M FE 52 4 R 45 6iz 25 7 71140, SENPI
T PEBRK R L SUMO 45 & 18 A7, SUMO 1&1fin] 2 5V 2 A2 FE 1
W, ESES. . DNA #7185 Shes150,

YIS E RIS, C5TBL/6 /N BRI Ja R s MBS, RpS9 554 U & [A]
/)N BRS8N S S B A BB 2 RE S B R A B AR S IR B A R ER
PE T ABYEAR NN P9 (R 3E B s Bk g, 5 RpS9 A EAEAT, FIE MR RpS9
S AR e M, @S STAT3 34 5 11 193 41 3t e 1521 3 2 (¥ LR @ ik 72 SENP1
TPELL S SR R Aok EE & 0] SENPL, Al 41 i 15 Wife it 2 &4 b
PR SUMO 4, 335020 B o S 8 1 B, 52 4 B 19 G 1S3 AE AT 7,
ACR A3 33 RpS9 J:F7E 8 F/KF LRk & 3 R, i — P50 7 A
BEEOHTINEE R SENPL RIA/KF N, XA[HEH ACR 755 RpS9 RiA A
X IkBaf R 1L /K FAZ NF-kB p65/4. NF-kB p65 & H R IA tLE 8% BT,
R ACR U T NF-xB 15 518 2% . A A EGCG kb5 , ACR 51 [ RpS9
F1 SENP1 #IA i NF-xB {55 0BG S A B B%, R EGCG Rei%ilE
it ii4% NF-xB 15 T @ B0 ACR 2 B, 28 F, ACR R 5] RpS9 Fik
ff) N, FFrT eI SENPL X NF-«B 15 5@ %317 4%, EGCG geig i ACR
1% S NF-xB 15 5 8 B 0T

RpL5 K4 i FIAZHE AR B (9 /2 60S WEFE 4L oy, A B 70 f o A% A A4
HEAERF I, RpLS BEHFPE B CA T2 HRE!>, BRI, ZEsEn s
DA SR (1) 245 ) Mb 3 8 28y e B A A B AR TR AR W6 SO AR 0560 R A 52 21452475
J& 2 BUAZAT TS Jih 1 R A B3R L p53 A B B AR 6 14 4 530 % 5 U« rRNA
N T2 B 520 G RIS, I AZNE A B R IE K A8k, DhRETF AR KL,
B R (B 572 REER MDM2 M BEAE BN BG5S &i6% ps3 A, 5
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PAZE B4 G5 1 MDM2 Gkt p53 A MM, S ps3 EHRIE i, p531E
5 PR AR , 1T 5] AR pS3 AR A e B AR SR T X — A5 S
4P 9 i R A £ 1 -MIDM2-p53 {5 5 il %, £ R 715 40 B3 5 U T R ¥ A B
PEAIUSS, VF 2 0bi ik B SR SERE S 5 MDM2 455097, ML p53 & H i
%, Hoh RpLS 2 A 8 (9 -MDM2-p53 135 538 I 30S 7 T 85 2 1) J5 B I & 09,
W EM, & WD BEFHIME AR 74 Al 5 RpLs EAKF, T
MDM2 F£47iil] MDM2 %} p53 Wiz =L FEAE, (ESt 405, 0 4n pa s T-000l,
FABAFET RpLS 8 RpL11 i p53 #ik, ] c-Myc ik, 7410 & 11
H A D1 Al CDK4, i S48 @ anpa i 0o, @ A s B4k, K RpLS.
MDM2. RpS14 2 MEREEL AT, ps3 5 5@ K. IR TSR 2E
SONERS R O3 R0, AHF 7T ACR 4bFE 5 RpLS 3 R 7E & /K B #E
BEEE N, XEPRAE T AEME RN R, R ACR #1f] RpLS
ik, WFFss e R, ACR ZLFRJG MDM2 & A FEE T, ps3 RARIEKZ,
XL bR EE E-MDM2-p53 {5 5 10 B0, 7T RE 240 i 5 1 223 it DNA
Pt N

DNA 545 R 2 2 A i 4 22 DNA 35145 )5 » 248 Bt AT 45207 28 28Rl 30 A o
e S, B T B T Bl 3 ) A2 0631 DNA 1740 N2 & ATM Fll ATR
WeBOE SR, EEAZ Y A7 AEN, H 3 BEHOE R A 3 ATM-Chk2 Al
ATR-Chk1 2501651, 4 DNA #5805 () ATM Al ATR CFIESEREAS 1L ps3 A
T, FEIEA T UELN A BARE A AP Chk2 AT Chk10%0, BFFEEREE, Hl =g
ot B R 25 T AL 0 DNA 47347 73805 ATM-Chk2 fil ATR-Chk1 8 #%, FE
SHRBETIIO, AT R BN, ACR il K 2 AHR ATM EH ATR £ H.
Chk2 % [ f1 Chkl 25 A B R L /K- P BLE 2 B, ARIWE EGCG b #
SEIHT FIRE A KBRRL, X R W EGCG fEM5H ACR 7 511 DNA #i15,
B T SR A R A R FE T ACR B34 B IR A o

A CHRTE H, YH2AX 5 72 DNA 45455 [ B 2R £ 067, 3E0 I ATM Be%
(it N RA R A H2AX Rt SEWH2AX EARE L. &N E
1 Cyclin B1 7E 2 il 53 4 386 5 ik 7% o omT 5 R A B 1 A0 1 2 3 B ode2 T o4
B et FURE R T, RHESN AR 22 7 2L B 2L 411068, 2 A A i s
TSI p21 R0 CE s R e, HARIKRRE A ps3 ARSI 7N
W& b2 BEAS-2B AiiffiyH2AX RiL & £, 5 FAIMe =4 DNA #5070, &
R ELFN GBI G AL FE ) 2 25 SO AR R S, I RIT B AR 28, Fi Bax &
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%, %) CyclinAl. Cyclin B1 Al CDK1 FEAKRIE, 75 HARICREHN
R 070, SRR R B p21 SR A MRIAKFIE TN B i 40 i A B4
U2 A LS5 R BR, ACR 3 Fiil T p21 FlyH2AX/H2AX [P HRIEKF,
FHH A T A E Cyclin Bl (381X, EGCG HiAb# 5 p21 AlyH2AX/H2AX ]
FEARIEACFREE, FAMEA Cyclin Bl FIRIEKTHE, XEWH EGCG ferh
R ACR 51 DNA $i%, n] Geili e 4 A 22 53 2440 ACR 18 HAE
H. 28 ERTiR, AFRWKE EGCG TiAbHL T % 22 T ACR X RpL5 #l MDM2 £ M
FKIETIA. pS3 15 T EBEE. 40, DNA B rIsm, XRH EGCG fg
%383 RpL5-MDM2-p53 15 5 0 B 5 i 40 Jf i 45, 22 DNA 45475, 61#%
PEAR R A RIERIE, HEXT ACR 5] A0 52 AL 353495 6 20 FH 7E F

3.5 INGE

ATEIHIT qPCR K Western Blot 7 iELIE 1 8K RpS9 Al RpLS 3R,
I HAH S NF-xB {5 5 il 2% . 40 JE PR DNA 45731 .25 AH 58 8 I R I8 7K
BEAT TR, 25K B, BGCG R AR ACR 5l E AL, 1E
UM ZAE 40 A AT LA & DNA 4545 .25 55 77 T ACR 15 311 52 R e
FIHIHIEH -
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% 4 F EGCG Xf ACR I ALRIEIR 7B HIHIH

BRIAR AN A SE I PP RN i B A R 4B 2, o B P A 1 32 3
fir, id&EH) ROS A BELAMHILRAAMFINEE S &), I3 ROS AR Int7l,
CytC I caspase %5 IR 1 fil A L e B AR I AR R 12074 G Fida h, Zkr
PRI B £ 3 B 7K AR AL — TE R RE LRGN A 2RI AR T e, PR IV R R AF N =
JEE IEAE RS 20 B @ AN 4 i B AR Th BE T AE RE I R R D7), A T ITUESE, Zokifk
WPIREE R SV SR TIE . SEERA R A T D) AE S0,

BEFE R B, WY R R e A B 2 5] AR 40 ROS 3 N BL Kz 2 kL A4 ik F, Az
(Mitochondrial membrane potential, MMP) [&{, X% B FF &G04 GE 0% 18 1 4
il b A B A 3B B S WP EL MMP, A6 2R A 5 A= B i Ik , 75 523 & ROS
FRAE, ORI AT, R T N RS LA B 52, ROS T B AR
B2 MMP JFid SR RAR AW R A R bR B ) ARl B RIS R, 3 3R TE
AR TS, SALERALEENE RS, A0 MMP R EE, ZoRifkmpik gk
HEY UL ViEEZ2HH, 6% 1 R TAEBEREMESY V1 ATP 4
BSOS BT, DRARA T 0 MR TR AR oS, I R AR AbiAR 407 A4
H 7070,

WEFERIT, TR RENS IR H 2 M AL K SR 1) 52 fuh SOD. GSH-Px 451
A, A FH 2 RS 2 B0 MMP BEAIG, S B 0G4 75 3 () K B 52 U 2 R
PR B A B3 R R IS0, s 4 2 R 2% 23R 5 BRG T I, B0 RS
WG W) T BEAE LR A S B AN =R IR AG A 7 TR W PR /) B 7 A S g 1181
A B BRI B A R A h A S EYETE, KB MMP,  [R]IHH 4ok i
P A A E A O¢ mRNA (3L, Sl | 2o A M Tm ek, oo 2ok
RIIRE, SRR 45082

PRI AEPAE BT 65 AR, ACR Ab PS8 A, 22 53 3RO JE IR vp 1 S 2
PR 3w SRR BB AR M R A S5 My M e J5 T, Cox6e A Cox7a2 AL T Ehifk
WK R C EALEEE R, BA 2 M EEIhREMS 0, Rk, KEOFE
el i qPCR Hi A X 2R AR # G M Cox6c Cox7a2 IR IXHEATRM, @
Western Blot 3 ARF M HAE 8 H7KF_ERFRIE, FHAaA R A2 R 2 M40 21 Bax.
Bel-2. cleaved caspase-9. cleaved caspase-3. CytC. p38. p-p38. c-Jun IR
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% 4 % EGCG %f ACR 1555 52 AL GRS 15 (1 4| AL
Ui (C-Jun N-terminal kinase, JNK) . p-JNK. ERK. p-ERK # 3R iE/K
V-, TELRRLARE AN T A MAPK 13 5 18 B8 1 M FE R 70 EGCG % ACR %%

SEALERL A (K LA o

4.1 SEBEFRY
R A1 EBUGH KA A ]
Table 4.1 Main reagents and production companies
B 4 Px VRN

Anti-Cox6¢ antibody
Anti-Cox7a2 antibody
Anti-Bax antibody
Anti-Bcl-2 antibody
Anti-cleaved caspase-9 antibody
Anti-cleaved caspase-3 antibody
Anti-CytC antibody
Anti-p38 antibody
Anti-Phospho-p38 antibody
Anti-JNK antibody
Anti-Phospho-JNK antibody
Anti-ERK antibody
Anti-Phospho-ERK antibody

AESTIE B G B BARAT PR 24 7]
AESTTE B G B BARAT PR 24 7]
Cell Signaling Technology
Cell Signaling Technology
Cell Signaling Technology
Cell Signaling Technology
Cell Signaling Technology
Cell Signaling Technology
Cell Signaling Technology
Cell Signaling Technology
Cell Signaling Technology
Cell Signaling Technology
Cell Signaling Technology

HARSERARIENL 3.1,

4.2 SKWT5E

4.2.1 SERTFE BB

HAAPIBEEN 3.2.1.
4.2.2 Western Blot

HARDEREN 3.2.2.

4.2.3 HIBALHE

VEN, 3.2.3,
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4.3.1 EGCG ¥f ACR {5 KR ZE A LHLR Cox6c 1 Cox7a2 mRNA FTikKF
;A

AHFFTIEIL qPCR 7732550 A [F] b 3 40 52 1, B 5 K] Cox6c mRNA Fll Cox7a2
mRNA AR RIS EHAT TRl 4R K 4-1 fros. 5 Control HAHH, ACR
H KB FLAH 2 Cox6c Al Cox7a2 mRNA HIAHXT R IE E 3 H IR B E PP <
0.01); 5 ACR ZHAH L, 10 mg/kg bw/d EGCG TlALFE J5 , 58 L4 2 Cox7a2 mRNA
AR R IA B I B2 I (P<0.01) , 40 mg/kg bw/dEGCG Tkt 5, 2
A F Cox6c mRNA Fll Cox7a2 mRNA HIFHXT R EEH IR EE i (P<
0.01). LL_E&5 R, EGCG RE# M ACR 5IHZ 5 H. Cox6c Al Cox7a2 mRNA
RILIKT T B

1.5 B

>

Relative mRNA expression
of Cox6c
—
H
1

-
(=]
1
=
[}
1

e
o
1
S
(2,1

Relative mRNA expression
of Cox7a2

0.0- 0.0
ACR (mg/kg bw/d) - 50 50 50 2 ACR (mg/kg bw/d) - 30 50 50 -
EGCG (mg/kgbw/d) - - 10 40 40  EGCG(mgkgbwid) - - 10 40 40

Kl 4-1 EGCG TilAb#Ex ACR 4% K B 52 ALZHZH Cox6e Fll Cox7a2 mRNA Fik 7K T[54
A: EGCG TiAb# 5 ACR 4515 KB 52 AL 4L Cox6c mRNA Fikf4iit45 % B: EGCG Til
AEELJE ACR #5347 K B S AL 2N Cox7a2 mRNA Kk )G it4h
5 Control AL, **P<0.01; 5 ACR dAHLL, #*#P<0.01
Fig.4-1 Effect of EGCG pretreatment on the expression levels of Cox6c and Cox7a2 mRNA in
testis tissue of ACR-injured rats
A: Statistical results of Cox6c mRNA expression in testis tissue of ACR-injured rats after EGCG
pretreatment. B: Statistical results of Cox7a2 mRNA expression in testis tissue of ACR-injured
rats after EGCG pretreatment
Compared with Control group, **P < 0.01. Compared with ACR group, P < 0.01
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% 4 7 EGCG Xf ACR 55 28 SRR S 45 B 4 il 1 il
4.3.2 EGCG %} ACR {5 KR EHNLHL Cox6c Fl Cox7a2 EAFTIEKFER

RN

AHI TR R BEHE R Cox6e CoxTa2 W HRIAZKFREAT TR0, 25 R an ]
4-2 Fi7n. 5 Control ZHAHEL, ACR AR5 KB 2 FL2H 21+ Cox6c A1 Cox7a2 1
FRAFRIBKTPHEERM (P<0.01) , XFEH ACR el Cox6e 5 Cox7a2
FEE /K LERE; AFRWKEE EGCG FidbH 5, Cox6e M Cox7a2 £ AMIRIE
KF5 ACR M A THEE EJH (P<0.01) , iXEH EGCG AEE 1L Cox6e
S Cox7a2 M HRIE; 5 Control 4LAHLL, HH 40 mg/kg bw/d EGCG 4bHH )5,
52 ZRH Cox6e Fl CoxT7a2 Hr H R HEH BELLL, XEKH EGCG A
EY1E 40 mg/kg bw/d WK JE N AR 52 A ZH 2 Cox6e il CoxT7a2 H HHIEIL
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A: EGCG FUb#LJ5 ACR Hiffi KBS ALZHZY Cox6e FI Cox7a2 [ KB : B: EGCG
TiALHEE ACR #0075 K B 52 ALALE Cox6e (I ER FHARIASEIT 45 R C: EGCG TilAbHE/A ACR 45
i KR S LS CoxTa2 [ER (ARIB G451
5 Control ZHHLL, **P<0.01; 5 ACR Z1AHEL, P <0.01
Fig.4-2 Effect of EGCG pretreatment on the expression levels of Cox6¢c and Cox7a2 proteins in
testis tissue of ACR-injured rats
A: Protein expression detection of Cox6¢ and Cox7a2 in testis tissue of ACR-injured rats after

EGCG pretreatment. B: Statistical results of protein expression of Cox6c in testis tissue of
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ACR-injured rats after EGCG pretreatment. C: Statistical results of protein expression of Cox7a2

in testis tissue of ACR-injured rats after EGCG pretreatment
Compared with Control group, **P < 0.01. Compared with ACR group, #P < 0.01

4.3.3 EGCG X ACR i KR I AL LR FIRBBATHXERFTIEKE
:ppA0)

AT HRFE ACR Fl EGCG X K R 2 L4 B 26 ki (R i A2 8 T AR sz, A1t
TR LR PRI T A %82 [ Bax. Bcel-2. cleaved caspase-9. cleaved caspase-3
PAK CytC HZRIEAK-FHEAT TAIN . 25 R an1& 4-3 PR, ACR ALBRE, KRR
HZ{H Bax/Bel-2 B8 HRIA AR LK cleaved caspase-9. cleaved caspase-3+ CytC
A MRIZIKT5 Control ML 2R T (P<0.01) 5 5 ACR 4AHLL,
EGCG ik 71 & 41 #1 EGCG f= 7 & 2 Bax/Bel-2 [ 5 R 1A LG A B & cleaved
caspase-9 Hl CytC & H R IE/K-FIHEWMEZE T (P<0.01) ; 5 ACR AL,
cleaved caspase-3 25 [ [ F L /K- EGCG KFEHF BZ R & (P<0.05) , £
EGCG il E A EE T (P<0.01); 5 Control AL, HH 40 mg/kg bw/d
EGCG Kb 5 1) 52 A1 Bax/Bel-2 L cleaved caspase-9. cleaved caspase-3+ CytC
FHEPRIE KBRS BEZM, £IH EGCG A G7E 40 mg/kg bw/d #RE T~ A5
Wi 2 AL AR AR AR IR T, BL SRR, EGCG feflifhl ACR *f Bax. Bcl-2
S LRI AR T TR DR B R AK IR 2
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Kl 4-3 EGCG AL HXT ACR $i4%3 K B 52 AL 2R AL AR IR AR R T2AH 5 R 1 Rk K- R 52
A: EGCG TiAbFEX ACR 5 K BR 22 MR LR R A T AR G SR A I B RIS Kl s B
EGCG TiAb¥Lf5 ACR $if5 K B 52 ALZH 41 Bax/Bel-2 M FARIE SR C: EGCG kb
J& ACR $i7 KR 22 F4HZH cleaved caspase-9 [ 8 AR IAG TH4E R D: EGCG Ti4b# 5 ACR
Wi KR = AHZ cleaved caspase-3 [NEHAREGR ISR E: EGCG TiALHEf5 ACR $iifhi K

B2 AL 2 CytC R H R IA G 45
5 Control HAHLL, **P<0.01; 5 ACR 4AHLL, P <0.05, #P<0.01
Fig.4-3 Effect of EGCG pretreatment on the expression levels of mitochondrial pathway
apoptosis-related proteins in testis tissue of ACR-injured rats

A: Protein expression detection of mitochondrial pathway apoptosis-associated proteins in testis
tissue of ACR-injured rats after EGCG pretreatment. B: Statistical results of protein expression of

Bax/Bcl-2 in testis tissue of ACR-injured rats after EGCG pretreatment. C: Statistical results of

protein expression of cleaved caspase-9 in testis tissue of ACR-injured rats after EGCG
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pretreatment. D: Statistical results of protein expression of cleaved caspase-3 in testis tissue of

ACR-injured rats after EGCG pretreatment. E: Statistical results of protein expression of CytC in
testis tissue of ACR-injured rats after EGCG pretreatment
Compared with Control group, **P < 0.01. Compared with ACR group, *P < 0.05, #P < 0.01

4.3.4 EGCG ¥t ACR s KRB EAALN MAPK E 5B BHEXERRIEK
S ab A

N THRIL ACR Al EGCG X K R 22 A4 il MAPK 15 S @B IR2m, A 5T
% MAPK 15 Sl BgHH < 2 1 p-p38. p38. p-JNK. JNK. p-ERK. ERK [k /K
SPHEAT TR . £5 SR 4-4 TR, 5 Control ZHAHEL, ACR ZH KB 2 Fu 41
p38. JNK 1 ERK & H W i R AL /K 3 2 M 2 3% B4, B p-p38/p38.
p-JNK/INK 1 p-ERK/ERK %5 [ K& LE R 23 THE (P<0.01) 5 5 ACR 444
tt, EGCG &7 &= 4L EGCG &l &4l p38. JNK Al ERK & A RIL K FH6H
WRZE T (P<0.01) ; 5 Control ZLAHLL, HMt 40 mg/kg bw/d EGCG 4B J5
[y 52 FLA 23 p38. INK A1 ERK £ H B R /K34 A B & 4k, £ EGCG
AT 40 mg/kg bw/d 3R T KR 2 AL410 L MAPK {5518 B H L& 520, LA
S REW, EGCG REsHH] ACR M52 L4l MAPK 15 538 B 10 .
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5 Control HAHLL, **P<0.01; 5 ACR 4AHLL, #P<0.01
Fig.4-4 Effect of EGCG pretreatment on the expression levels of MAPK signaling
pathway-related proteins in testis tissue of ACR-injured rats
A: Protein expression detection of MAPK signaling pathway-related proteins in testis tissue of
ACR-injured rats after EGCG pretreatment. B: Statistical results of protein expression of
p-p38/p38 in testis tissue of ACR-injured rats after EGCG pretreatment. C: Statistical results of
protein expression of p-JNK/JNK in testis tissue of ACR-injured rats after EGCG pretreatment. D:
Statistical results of protein expression of p-ERK/ERK in testis tissue of ACR-injured rats after
EGCQG pretreatment
Compared with Control group, **P < 0.01. Compared with ACR group, #P < 0.01
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4.4 1L

LR N ALY T EAE Ry, Reff i@t PP RS S5 12 7 42 ATP,
RIERE AR I IE R BT, AVUVERFRE ATt 7 2 Re &S], SRR
R AELRLAR N AT I H Z 1) e E AU IR, HEH T ELEUE S FET
RiR P b, A TR B DA R ATP BRI, IX—d R B HEH ATP &
Bl AR C LB ARG ERE . ZRR N R Y NADH-Q it 5 i
SEORBRRRUSS), ZRRARITIR BRI SR ATP B4 A Re IR H 4T, &
B FHEROS W AR, g ARG AN, N EE 2ok i A H At 40 B 4R 1
4%, B A5 AL T 080, 4R L3R C S 2 SR AAR P IS I B 1) AR v
AR, EAMUBEBHEN R T NE RO R C 20 FENER,
JiT i A% B 2R [ ED8T1, Cox6e A3 C AR 6C WAL, HERIET
W FHAMA AT EEREERE R, MR aesE Q22 missl, PR
WL Cox6e 25 2 PG4 rled 76 N 5 189, T LB IR A0 J7 THI
A HEAE I, CoxT7a2 24 EfLIF AL s EE FAE N RS (dIffifaz C
FABEE &) s, AL TEDREIN, CoxTa2 S5 1% mhd 5 2 41l
R C AMWMIER T/ELTFEN, Cox7a2 M SR AR C AR & AE
PERZAR/N, RISV G R C AN E &R I A A H 2R
Fjro21,

Cox6¢ 72 it B3 B 1 1 40 BLIS0GE 7 145 5 18 2% S Jk /D s 52 48 DI 7R I
BHEH. B RoR, Cox6e KRBT caspase-9 [FFRIEIS]. HHEFTKIL,
B L TRIR 28 P 2  BUM 22 K RREETE JE AR AL 2 CoxTa2 S5 52 & BAH O34 R 2 4
T H E RSO ER 7 1 &5 HA 0 S 40 B 3 e 0 12 1) DR A 308t B 35 AR A 1104
FEAB T, Cox6e. Cox7a2 WIFEPF /K H/AK PRI HIL T, XhitF—
ISR T A E B4 R . Cox6e Al Cox7a2 FRIR KT 11 T F3K B 2 kL 4
2R, T ROS B A, TIIERHLAR L IIE R ROS 2 Z R4 i,
il D B2 ) 388 325 1 R S P T19S), b T 52 B 4R Ak 1 0 1t 3 L. (Mlitochondrial
Permeability Transition Pore, MPTP) J 511971, 4% CytC /£ K EE T T
Rl 78 B 0981, CytC 1 N JG A ) caspase 2RI/ N, 38 I 26 ki AR 42 (g i3
LA IR TR T, AR FUR I, A B IE RS 2R R AR il 2= 1 ROS,
BOE p53->8M &R D-MPTP i1, fif MPTP J# & 178, T CytC MR THE
M), WU caspase KRN, A FEOK R IEH S T2, FEAHT
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7t , EGCG ik il 7 Cox6e 1 Cox7a2 [k [HERIEFIE ARIE, XL
EGCG X ACR 5| A2 2 b A4 R B0 407 2 A iR

MO T — AR AN T, 2 2 R R RS, Ree R B4R R AR VAT
AR, ARARIBAT I T2 4 TR A RPE I T, Bel-2 A1 Bax 437l /2 Ze b4
b2 o e RO 7y 0715 UK R S L PO 12 W11 A8 9 £ 5 VAL
KAEEWAL, 52 3)d R ROS S {5 5 RIMJE = £ Bax Jf F i Bel-220%,
fs CytC H Lo s I (8] [A] Bk AR ST 24, 0% caspases R A A 212041, 56
SR A S BUN R 2 AR ROS 81, MMP MK, CytC M ZRRL AR
JEI AT, WOE caspase KRN, 175 UM TR0, LRGN K BORL RE 2
P4 N 22 BESH BJeE 20 AR P 20 LSS, PG4 i MIMIP, 45247 2ok A, 121 3 CytC
BRI g, EIER CytC I caspase-9 Al caspase-3 H#f — 5 fil &% 41 i
LR AR AR o000, SRR T HER -2 20 CUBSSEY) i A A A K R 52 AL ps3
THRFRIEK B, BT MHRER Bax ®ix A, HLATEH Bel-2 RiEF
B, R BRI 1K SR SE AL IR AT TRy, 2 s AL R T
2071, FEAMFLH, ACR $49 K R 2 HAL 2R AR 452 8 T2 AH ¢ B 1 Bax/Bel-2,
cleaved caspase-9. cleaved caspase-3. CytC £ HRIE_ L, AFKRE EGCG Fikk
PRI 2% N T Bax/Bel-2. cleaved caspase-9. cleaved caspase-3. CytC {5 H %
k. PLESSREY], EGCG % ACR i3 I 4H M2k fA IR 45 I8 T A 2.3 14
YEH

MAPK 15 5 18 B A2 W L0 4 v 92 240 0 1 1) D B 30 ffg (208 2090, A R A P
i FARIL & ROS, FEEAMNH, BEMP#GEE ERK. INK K& p38 J@ 00,
p38 MAPK il {5 5% 3 4% 2 fiE 2 DNA #4548 & A5 545 5 10 RLJU P,
INK Pl 2 115 S BLIUR BE (R) F D 212, 0 Ja AR 4B TN [ R 5 22
NS FE R IEAE R 2B, ERK S 540385 . R TSI 22, R ids R
W, ACR PR ZF U T 2 AN p38 HAMBERIL, EGCG FilibH 5
p-p38/p38 HHHKIALE R E K. ATFERM, —AMABHIE eIt s
H1, p38 MAPK Vb Ja il it (2 ik Bax #5407, {RFZRAAR@AIT:, HET0 52004 i
FEERS DUEZERERY], EGCG W] Rel L4 p38 & B HIBERRIL, ] ACR
TSR FLGEIE T A SCERIRIE, Al 2 0% INK, 3@ % Bel-2/Bel-xL £
HERR AL I, A CytC #EAMIR, fil K caspase KRN, T EULRLAARAM
PEGE M TR, ZEARBFEH, ACR 4% K B 52 ALZH 2R INK 2 IR B R AL 7K~ i

=% L J+, EGCG FiAb¥E B 40 T INK S A B R, 45 5.% 8, EGCG %} ACR
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1 R TR 0% A1 1 AN P fic Ak BB 1) /08 BRI P ERK 2 W R AL, i 2 R
PH T IR AT I PRI I 51 62 1) 28 S AT B A BT, S PRI 15 - 1) A 412170,
FEARWFLH, ACR ACHEE F 7 KR E A p-ERK/ERK 1) 8 FRIE HAHE,
EGCG TiAL ¥ J5 ERK & H BRI K-F B2 T %, DRSS REEW, EGCG W #g
I Hi ERK & H BRI, ] ACR 75510 52 AU -

4.5 INGE

AFEIHITE gPCR M Western Blot J7AKGIE T <8 3 K Cox6c A1 Cox7a2 [
1K, FERE AR R I 2R A R AR T 245 5 18 B A MAPK {5 518 B AH ¢ 81 IR
ASFREAT TR . 45 5R K8, EGCG Rt it i 45 4e b Rk s 42 8 1215 5 18 B% A
MAPK {5 Tl F§ %] ACR 53 (1) 52 ALHR {6 B0 HIEH -
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