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“BRiNEKIE” AR 554G FRE /D B EE AL
N SN T 1A S B A B 52 i

ARAEF 7, AR, WA, LEEN, ERE
LS 2R AR A B, DU BT G DT RS 3T 5, 6100755 2. IR ZE

[(HE] B WE “HKAFEKRE” AR BEFrERE DR AR RGO, TR TRAERNE ., F
& ¥ 42 R CSTBL/6 MR/ AL R = G 20, A Ao bt bl 20 & 14 R, AR 2aFo bt 400 R4 T SR BE B
B30 mg/ (kg-d) MAEEST RIE S BT D RAREA, SOUMEIESRTRO0.9% FAMEZR10ml/ (kg d).
BRI G, AR RS T “BiBiEKET AR, B 1R, BKk20min, 6K, E£3F; Liema
RATEE R AR, BRI &S R — L, PR TR ERREEN, FMLE R R BAMM
6 AR MM T REAREN, WER B AL IGH; ELISA R & b 28 (T), 129784 &
% (FSH)., ®EAAR#%E (LH) 4%; HEL£EMRTUNEL  ENKENfo W ERBALRT SAmiH
ol 3% % 2 % PCR & f= Western blot 322 A M EFH B LT ERF (Fas), Fas B E R THE G
(FADD). B# &2 (Bel-2), BHE @M E2 XK X W%&EE (Bax) Ao ¥ A& 983 (Caspase-3)
mRNA ok @ R A T, FHEAR ARG AMALS L THH AR & FZMERAIITL 16K, ANESEEH
A R R R fe B ER T, BR ST a4, BRMDRKRETRE, FLRT. EhIEHK. WE
RERWERKLTHE, HTEK BTEIPETERTR, 2FT, FSHALHAE TR, M08 F5t
%, Fas. FADD. Bax #= Caspase-3 mRNA #= & & & ik K-F42 &, Bel-2 mRNA =& & Ak K-FBK (P<
0.01), FAARFeWFLLBRBEHESFF, EHDEHINFL, TEAELHEBBEIRY; GEBHERAY
JEdR Ao S IEIG R B AR (P<<0.01), HAER AbbAR, 4HRla 0 REALR T, LK. WERS. W
ERH TR BT ENRETEENRS, oFT. FSHARLHA S, @88 T3 %4k, Fas.
FADD. Bax #= Caspase-3 mRNA Fo & & £ ik K-F A%, Bel-2 mRNA f2 & & £ 3% KPR FH (P<0.05 3% P<
0.01), FHARFWEFLRTERE, EMHDFTHINEE, TREAEEMOKZTIE M, S X BRIk
RERAREIRIEHEFR G (P<0.01), &g “HAZKE” AR TAREBHTRER DR ELLLR W0
B, REAAAE, MR TR AT ELALZINERZKRREZE (Fas - F09872) RAELZERERZ
(Bel-2/Bax B35ty ik 42) #4248 RFH £,
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K CBEAKGE” E T SSRE AL BT
T, DA T RIS, SRR 55k T
it/ NERAR B DD RE RS I S T REMILAR], DA Rkl
BKIE” A RHE S SR AL SC e S AR . AR SE gl i
IPE R B 2 RFHZ i A (REHLHES
AWE202303381) .,

1 MREAZE

1.1 4%

SPF 2% fit fE C57BL/6 M /N B 42 F M /N B
40 H, MERATR RN (19+1) g, M RAATT R
(17+1) g, BB N 6~7 7, W[ b5t AR
A, SRS e AR IES . SCXK (50)-2019-
0010, fRIFE T 1LV B 25 R4 sl s g s o frl 5%
W R (25+2) C. WBEN (55+5) %. BH
WIS AZ A 12 h, POKIRE A, SN PERETE 1,
1.2 EZZEXAAALE

BB (525 . MB1315), KRi#EXCHEYH
RAEBRAF; HAE-PL (HE) PR (5775
DHO0006), dtatEMRAYFEARARAF; 226 (T)
W& (585 . MU30398) . {2URif piE (FSH)
WA & (585 MU30265) . Al i A 2 i ik &
(LH) iX#& (525 . MU30382), @i D3k
YR A BRA A s — 275 TUNEL 413 98 746 0 3t
R& (55 G1504), iS22 E el (57
5 Gl121) . RNA#RHU (585 : G3013). Swe-
Script All-in-One RT SuperMix (%85 : G3337)., 2x
Universal Blue SYBR Green qPCR Master Mix (955 :
G3326) . RIPA R (555 . G2002). BCAEH
FEREIMEAF & (585 G2026) . BANIEHK I 2
(Bel-2) #Hifk (895 . GB124830) . B 4 i ik 4% 2
KEEX MM (Bax) difk (98%5: GB12690) .
e & R KA AR 3 (Caspase-3) $iik (7% .
GB11767C) . B-WLah&E 1 (B-actin) Pifk (1845
GB11001) . I 3 HT it — HT -HRP ( ¢ 5 .
GB23303), WINTE4L/RAEVFEARAFR; 1
MHEHTF (Fas) il (185 : 13098-1-AP) . Fas
BT E A (FADD) $ifk (925 14906-1-
AP), R =JEAEYHARABRAF,

0.25 mmx13 mm — K M TCH £ REF, TN 4E
f2 BEI7 28 A PR 7] 5 3k15 Bl v R B0l
8 [ Sigma 2 7 3 Forma 900 AL IR YA VR AE A4S
78 [ Thermo Scientific 73 F] 5 RM 2145 %47 #%4] J
Hl, TEE LEICA /AT ; PowerPac Basic % I HE ik

1. HOOD- Il BUEE AL L& BT, 35 1E Bio-Rad 24
F]; ECLIPSE Ci-SHIZEG s, H 7 Nikon A Al ;
Spectra Max Plus384 % fifj Fr 12, & [E Molecular
Devices 2~ &) ; WLIY-9000 %5 7 i = f 0l R 45,
BN Pl T/ S

1.3 BEAH &

WA MR R, SR FHBEALEC T 3 ok Ik R
Sroma HAL . BEATA AR 14 R BH B
Xof R 7R 2] T BT o) 2 R T I T S A W I
30 mg/ (kg-d) V5505 /MRS ™, J g4
FUR 10 ml/kg, 25 41T B R B 0. 9% S 1L #h
B, TR YN T ARSE RS AAT
Ko HLELAT e it 2 SO AR 28 e ) 77
1.4 FTWruik

SCHEE 8 K, A4S ISR [9] /BN
FCREBGE I 45 AR IO i T U B
H /N B A EM B, e 75% 19 & Xt
FL R AT IE R, SR JEPEH 0. 25 mmx13 mm —
UPEEF RAEE 73 IR “Frin” 7 (VNS
M, B KA 5 56 VU A7 3% 4 b 5000 i R S B
b)) bl L Em KA T (RIREREE A L
G E23 5 F1BZRA T4 8 mm, 1EHLFFITFY
3mm), PHEMRELS mm, ATHEEERE T, ARK
20min, HFH 1, FE6wk, H3HE; 254 MEE
AU HEATIE E , AT
1.5 MLEIEAR B A 77 ik
15,1 —f&EAME  HHECIE/DER MR
BEEEE., AU KA R, FEHE
ST BT PR T &

1.5.2 ¥, WEREAEHEN THLHRK
H, #41RHBLE Rk ice Rt B, /h
ST HBE SRR, 82 IR BRI PR R L,
30 minJ5, 4 °C. 3000 r/min 25F F 2.0 15 min
(L1282 em), U L MIEMCIRAAE; R
JE WRETAL B, B IO B SEALRI BTS2 20 20, e
BBTER Z RN, BT UEAC LR 2Rk 4y,
I LT R ARAS SEALFI PR S B, 3345 AR
B4 JE 25 A5 (/S Bl 7P A0 552 AL i R 52 Joi 2/ 4k B8 T A
Ji — KIS AT ) X100%. 4 K 22 0 52 50
FUBRE 52 8 F 1 Wb BB R, A ALE T
-80 CHAMF F -7

1.5.3 #-F Rkl BUAM/N R SE T8
mHr, InAGE & 0. 9% FALIIE W, H—IKPETC
WA LR Rk gl 20, [0S FUFEI7E 0. 9% S
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RN . 37 CA&MFTIIEE 5 min, KT 7800
T B R AR, TR INAERS g b, iR e
R BCE R TR S AR Ok
TR BRE PR X100%) . K505 0 (RT1E 3)
AR BRI 100% ) -

1.5.4 ELISA x4 ) & o7& T, FSH #= LH 4~
= LREOM A 6 HUE RUM G FEAS , ARHE ELISA it
UL A A A TEAE R RO EE 0 5 4%
S FLAE 450 nm P AD B G RE(E,  IF 42 bR
M2k, B EXTRL AT, FSHAILH IR .

1.5.5 HE# & EanFhfoMEFALRELE
HA 21 /N B2 2 LA B S22H 2[5 48 b, A7H AR
WK . B R IS, HE RS wm A
Fo RS AT R L HE e . A S A i
K, HAREYA(3~5 min, PIAMKIKA85%. 95%
BAEE CBERK, JE ALYt 5 min, ffa ik
. RGNS 2N B S AU RN B S 2= R A
1.5.6 TUNEL 3 & 45 ] <& 40 20 42 [ b 2m i 8
£ R EREIANY R T TUNEL L 5 . S8
TG K, EAMKBE, BE, ERVEE,
% TUNEL 3 38500 & N TAEW, 37 “CHEIRAS
WEE 1 h, DAPIE Jeduffitz, Hrocaye i dt il
A, SR TR IR, BEALE S SR,
Image J BT A BHPEA M TR (%) =141
AR/ S A x100% -

1.5.7 % KEZ B PCREKRMFAML Fas, FADD,
Bel-2, Bax #= Caspase-3 mRNA & i &4 R FBE
BB 003 H/ N B I S AL 2 20K L B 0
b, fe R G Ul B AR R RO RNA; KRR
PRI S RNA S s 5 iU eDNA - J5 8 2 i s A
F ) cDNA VE M, 47T PCRY Y (& &%
A: 95 °Cx30s, 1IRAEFR; 95 Cx15s, 60 Cx30s,
40MIEIR) o RMZEHR LS, it PCRAGEEAAS
R LY CL e, 2553 L) B-actin NS, Wit 220
S H L mRNA A K58 514955
N FELE R AE WA Al it , Fas: L GGC-
GGGTTCGTGAAACTGATA, F iif GCTCAGCCTAG-
TTTTCAGGTTGG, =¥ KB 96 bp; FADD: | ijif
CGCGTGAGCAAACGAAAGC, TFif CACACAATGT-
CAAATGCCACC, YK JE 227 bp; Bel-2: Eif
GCTACCGTCGTGACTTCGCA, F % CATCCCAGC-
CTCCGTTATCC, 7F=#¥ & 270 bp; Bax: _JiF TT-
GCTACAGGGTTTCATCCAGG, T GCAAAGTAG-
AAGAGGGCAACCA, 7F=¥JKJ& 275 bp; Caspase-3:

i TGGAATGTCATCTCGCTCTGGT, Fiff GAAG-
AGTTTCGGCTTTCCAGTC, =¥ 298 bp; GAPDH:
[ CCTCGTCCCGTAGACAAAATG, F iif TGAG-
GTCAATGAAGGGGTCGT, y=¥IKJF 133 bp.
1.5.8 Western blot 3% # | <& 4L 20 27 Fas. FADD.
Bel-2, Bax ## Caspase-3 % & & A BRI OE| 42 3
SUNRA M S AL 2L, A 150 pl RIPA 24
JG4°C, 12000 r/min &L 10 min(Z024£8. 2 em) ,
WeAE s B W, 80T BCA Bl 2 8 e
BCRE 5 BEALINA 10 pl 25 FAFEAS SE AT HL Ok e 4E, 1
ks 2 W g 5% AR Wk B0 2 h A A,
JEIMA T # — B A VKFE 4 “Cik % (Fas. FADD,
Bel-2, Bax#il Caspase-3 i FE LI 1+ 1000, B-actin
FBELL R 1 2 3000) o B& KRS H TBST YR 5%5 min,
RIGERFMFTFTMAZIUET Lh (BRI L:
5000), FHRUBEME 3x10 min, T 0005 5 6 24 4
A EALE R, FBRORATIF I Image J1. 8. 0 ZX 4
FE S REEME, DIHIEN S NSE N KEER
Y& B A8 AR A fE R T4 ] LK
1.5.9 gk EAepepg 2 an il BB R Rk
o 00 0 BRS04 R A, BEHUAL T B AE I Y 24 HHE R
KL F R A 34, A8, a4
AR08 FUMERMEAT 1 1R, W Hsad BHIA LR A&
A Wi BB TP A OSSR BRG] oy 28 Td g
Ui, MIEZZEM0.5 K, ZA5 S KuF, KM FURK
s WG siAb e, SIFIE I, WS+ A TG I
SitiRgcE, TR RIS (SR B
S A AZ R MR ) FUEIRR (&4 32 4 R
B /25 2HME FR B X 100% ) -
1.6 %itEFix

% H] GraphPad Prism 8 X F #4770 M, IHa %
BT EIES A, HYEARMEZE (vxs) FRoR.
J5 2255 Z A s R R Iy 2500, 4
PO LR LSD i, 7 2R 55 2 4t cis
Tamhane's ¥ 5%, P9 % FL %% A Dunnett's ¢ #6556 .
P<0.05 h2ZERAGIFE XL
2 &R

2.1 &4 R— MLk

SRTEuy RS N R E I A S S
BUGHMUIRES RIF, REIER, BARINDLE, 53
e BORZH/NRURS Pl s, F MoK U]
Wb, BOARIR, ZUA AT FHRIZ )N R
ZHRS PRSI BIG S S BRI R B 0 . 3R 1
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N, THRIG, S25EAME, BRI AEFRIZH /N
BUA RS S N (P<0.01), k%20 F14t

F4  FAU/NEUIMTE T, FSHALH & & K
Table 4 Comparison of serum T, FSH, and LH levels of

LT 2 S RS0 5 3 (P>0.05). mice in cach group )
a0 B T/ng+ml™ FSH/IU-L™ LH/mIU-ml™
Rl AFAVNETBUETS RRAE H P 6 2.09¢0.15  11.24+1.05  34.85:1.68
Table 1  Comparison of body mass of mice in each group R 6 1. 07+0. 19" 5 63£0.85" 18, 1242, 80"
(g, xs) B 6 1.59+0.15"  8.15£0.70"  27.63+2. 09"
215 %k T HHT T e T, SE; FSH, fRUREAmE; LH, fREdEmigE,
2 14 22.38+0.72 26. 6720. 60 a) SAHALE, P<0.01; b) SEREILLE, P<0.01,
T IES) 14 19. 89+1. 04" 22.24+0. 89" 2.5 AR EAF BT A S AR
Sl 14 19. 68+1. 06" 22. 74=0. 90"

W a) SEA4IFENEEE, P<0.01,

2.2 BMDRFEAAMERE. fFA0LK

K2R, SREHAM, BAAH /SR
I OSEALREER. BTSRRI SRR B R R (P<
0.01); SBIAVZHALL, FHfildds2 st . 2Lt
B MsERTE I SR RO B R (P<<0. 053
P<0.01),

F2 AA/NREIUME SRR
Table2 Comparison of testicular and epididymal index of mice
in each group (x+s)

415 BEC SR/ mg SEAFEEU% BT /mg B SR 0%
254 6 189.62+4.79 7.2620.17 47.80+1.43 1.830.04
KOTIZH 6 115.25+6. 10 5.2520. 127 35. 03£1. 81" 1. 60£0. 03"
BflZH 6 128.72+3. 78" 5.79£0. 10V 37.90+1. 48 1. 68+0. 03"

Heoa) S AL, P<0.01; b) SHMAHLE, P<
0.01; ¢) SBIAILIILES, P<<0.05,

2.3 BWRMETREER
FK3/m, HEAAML, BRGNS 7S5 K
TS FRE TR TR (P<0.01); SRR
W, BRI S8 KI5 1R i R 4
(P<0.01).
F3 HH/NENE TR LR

Table 3 Comparison of sperm quality of mice in each group

(%+s)
mg g TR e R
x10°+ml
AN 6 53.64x4.11 56.96x4. 45 59.81x2. 18
BRI 6 13.67x2.78"  19.57+2.50"  34.32+2.39"
BHfIZE 6 22.51%2.56" 33.79+3.36"  44.95+2. 69"

W a) S25EAE, P<0.01; b) SHRIZ LA, P<0.01,

2.4 ZMF kT, FSHA LH 48 bk
F4am, SEAAMIL, BEATA/NRIE T,

FSHAILH & T (P<0.01); SHIRIZAIE,

FHfilZH/ NS T, FSHAILH S35 (P<0. 01),

oA Mt , B /N BRSE U 2R R AR
AN, BUERREBORIAS), SRR AR TRLRS , 0
RN =R ) Qo 2 o TR N == S S
B S SR BRI, B AR TR, FTHORLRSE , TR AR
2%, SRR LY, BRI/ BRESEAUFI R S22 2UA
N OB SR BIA R s . 525 F4H A
e, BRI/ NS ALHAN A B ISR .
GIRAHEL, AW N ARG A0 M Al s/ HAHRSIZEL, A=
K bR AR, S IR, BEERA SN
HESIAA B HLZUGERLI AR /INE A RE S [ A i A
W, WA IS, BN IIEER T S
RIAARLY, BRI ZE /)N BRUS2 AU RN B S B 22 JE 28 DA K
A TR IR R R AR B G . TEILIE 1,
2.6 B REAMBIAME LA T RILE

Bl 27n, SasOCRAMERT 400, 250
ATTEA NG /N LI B RRT 0T , G R As D 240 ] 6]
Hapd i, BRA/NR ST IS 2, W
BEIZE /N RS AL I T A BT A 4 2 e . A 1
/N B EEILH S ARG T3 R (5. 32+1.79) %,
B A 20 A (30.06+3.93)% , &1 M 41 A (16. 18+
2.45)%. S AAML, BEAA/NR AL
PR 20 1 0 T 3R B 2 T (P<<0.01) 5 ST
FHLEG, 4 /)N B S R 20 e BH A A4 6 8 T4 B
KAk (P<<0.01).
2.7 B4 R FAMLE Fas. FADD, Bel-2, Bax
F= Caspase-3 mRNA & ik rb4x

F5n, SEA4MEL, BRI /N E IS
Fas. FADD, Bax fl Caspase-3 mRNA & ik /K °F J}
5, Bel-2 mRNA FiEAKFREL (P<0.01); S5
RIAAHLE, FHRIA /NS AL 2 Fas. FADD, Bax
Hl Caspase-3 mRNA 1k /KA ] 72 BEFEAK, Bel-2
mRNA F k7K T (P<0. 058 P<0.01),
2.8 B4 R FAML Fas. FADD, Bel-2, Bax
Fa Caspase-3 % & 485 & ik 2 Hb4g

BN EE AL S Fas, FADD, Bel-2, Bax Al
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A FEAIL FHflZ
SRR = I kXA AR N 15 (PN 4 R =l G =E S A AR N 1S (PN T Ja e i P M=
Bl A4/NREARFEHLYRIIES (HE Y, x200)

Figure 1  Histopathological morphology of testis and epididymisin of mice in each group (HE staining, x200)

DAPI

TUNEL

Merge

THHA R Ly
B2 HA/NREIAL AT (TUNELY(, x200)

Figure 2 Comparison of positive cell apoptosis rates in testicular tissue of mice in each group (TUNEL staining, Xx200)

K5 HU/DNREALA L Fas, FADD. Bel-2. Bax il Caspase-3 mRNA ik L4
Table 5 Comparison of Fas, FADD. Bel-2, Bax and Caspase-3 mRNA expression in testicular tissue of mice in each group

(272597 7+s)

215 TR Fas FADD Bel-2 Bax Caspase-3

{EE 3 1.00 1.00 1.00 1.00 1.00

BRI ZH 3 1. 18+0. 04" 1. 32+0. 04" 0. 62+0. 10V 1. 58+0. 05" 1. 37+0. 04"

AR IE: 3 1. 10+0. 03" 1. 16+0. 05 0.91+0. 04 1. 30+0. 08 1. 26+0. 05"

T : Fas, SUT-AHSCIHF; FADD, FasHJCAET-HUEEFT; Bel-2, BANMMKEDR 2; Bax, BANMGMKEE 2 CHE X WEE (5 Caspase-3, &
PR KA AR 3

a) S A E, P<0.01; b) S5 LE, P<0.05; ¢) SHRIL L, P<0.01,
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Caspase-3 8 FIHLIKEI WE 3. F6/n, SHAMHL,
PRI ZH /N ER S2 ALZH S Fas . FADD ., Bax fll Caspase-3
AT Rk T, Bel-2 25 AR #2 1k m PR AR
(P<<0.01); SEIUAIAHLL, 4/ B ILA S
as. FADD. BaxFlCaspase-3 £5 FIFIX &k = A,
Bel-2 & PN Fak i f i (P<<0.01).

Fas 50kDa
ax 21kDa

ZHA A ZH EHRIZH

TE: Fas, SETTHICI T FADD, FasASCIET-HUAR
Bel-2, BAHMEAKERT2; Bax, BN 2 5CHE X A4 5
Caspase—3, “BIEMR KL ZRIE3 .

3 FUV/NREEALLIZ Fas . FADD, Bel-2, Bax Al
Caspase-3 2 [ HLIK K]
Figure 3 Electrophoresis of Fas, FADD, Bel-2,
Bax and Caspase-3 proteins in testis tissues of mice

in each group

2.9 BRIk R Ao IR iE R R
Eﬁ%%%ﬁSA,DWW%UQT,ﬁ%K
100%, FERGAERGECT (9. 88+0.83) />, il
ﬁ%%ﬁ4A,uM%ﬁB¢,ﬁ%$w%,t%
RGBS (5.75+0.96) A~ Il 24 4T i Mk L 6
H, BIRIRE 501, IR 75%, HG IG5
¥7(8.33+0. 82)1~. S, FAIZH /N AT

I RN EE R R IR BT (P<<0.01) ;5 SHEAIL] A
e, ARl e iR A i I in gt /s (P<<0.01).
3 iTig

K106 SRV BT B S hR
SKE TR R Trh B RS R ST
BRI, SR TR AL, RO,
B, ERFTWEAE L, MMz RARUER, BT
B s BN R T, SRR,
ﬁﬂ%ﬁ KT8 s RS, B RS
fiE M ARSCER R CRRILEAGE” BT AT .
ﬁLﬁEﬁm%%%ﬁA,ﬁ@%ﬁ%\@ﬂﬁﬁ
28 KB L BHEA E &0, AmiEKIE, H
L2 B2 MBI ZKGE R, AT LRI 7 A
2, AEFEGHU B RTBI, X AR R A A
IR TERAER s XH LS B 2A 3 5L T LA
EREAR AT NG RS , 85 R R GG

ATl TG B 2 — b DL S e il R, F R &
o, ﬂwm%T%ﬁﬁgﬁﬁﬁﬂiﬁﬁmﬁiﬁ
TR . B, [HZIERN A AR AR e L A
i%%f?ﬂkam&%%lﬁﬁﬁﬁiﬁ%m%
P, Mg EE RS Hak, ABEmERE vl fE
L_?}ﬂr]Fas/FasL—frﬁb:, FEAEMM T, PR
ARG 736 O R A s RE S . T FSH AITLH
RN ARG RN E LM R, TR F
A R RRAE . FSH FT LH WA 35 A4 K5 20 i i) % &
ARG R S I A T Y BRI S 2 B K
() S AT RE SR SR AL AE R AN R IE R R
AT 5 G - ) A S R AR B T RE . B, ARAF
G R B BE M £ 37 /N RS RS FRER A, 525 A4l
FAEL, BEAIZE /)N B2 AU B 2 e S PR ARG, K
TGS TR, SEAURIM 2R AR 2, AR A
SRR S5 AA 25 AL, R BN B & o FSH. LH
T &R, R IR FRER RIS ) S
RUIMIEL, 4 “BRiBKGE” SIS i 55k T RERL

K6 HH/NREEAHL Fas, FADD, Bel-2. Bax Fll Caspase-3 2 AR ki L&

Table 6 Comparison of Fas, FADD, Bcl-2, Bax and Caspase-3 protein expression in testicular tissue of mice in each group

( B-actin, X+s)

20 51 L Fas FADD Bel-2 Bax Caspase-3
2[4l 3 0.29+0. 04 0. 1820. 05 0. 85+0. 09 0.5120. 06 0. 4620. 07
FEAIZH 3 0. 72%0. 03 0. 7720. 05 0. 38=0. 04" 1. 0620. 06" 0. 94+0. 07"
e 3 0. 4720. 04" 0. 44+0. 03" 0. 65+0. 06" 0. 800. 04" 0. 69+0. 04"

o Fas, SET-HIZEF; FADD, FasAHSGCAET B 1; Bel-2, BANMUMKELIR 2; Bax, BAMMIMKEURI 2 G X A9 15 Caspase-3, KA

Pl KA R 3
a) S5k, P<0.01; b) SEIEI4 LA, P<<0.01,
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/N R S AR S o e M AR B e, R EE TS
Pl , KIS 8, MiE P FSH, LHAIT & &
ThEr, s Er BT LUA RO 9 S PR K,
S TR, 7RSSR SEOR APy TR

JAT R —Fh B IR A IESETHLE, RS
(T SRR B 47 e A DG SR AY A €. 3 3 TE R Y
T2, AUARTT RIS RN 1E B2 458 AR 5~ 18 T S B0
ks ¥R R SR R AR, B OR AR RARS 5 BAT
FLA i BT s SR AR L 7 RG2S T B
I, TTRE B RG> . B R R, A
Wi 5248 ARG A 7 R 8 e A T 32 2
AN Z KRR (Fas I R ) FINTELRL
K& (Bel-2/Bax JH#E &4 ) SRS, TESME
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Effect of Acupuncture at “Zhibian (BL 54)-to-Shuidao (ST 28)” on Key Factors of Endogenous Exogenous
Apoptotic Pathways in Asthenospermia Model Mice
HAO Jianheng'?, REN Jia’, CHANG Boya’, WANG Haijun’, JI Laixi'?
1. School of Acupuncture, Moxibustion and Tuina, Chengdu University of Traditional Chinese Medicine, Chengdu, 610075;
2. Shanxi University of Chinese Medicine
ABSTRACT Objective To observe the effect of acupuncture “Zhibian (BL 54 )-to-Shuidao (ST 28)” on the re-
productive function of asthenospermia model mice and to explore the possible mechanism. Methods Forty-two male
C57BL/6 mice were randomly divided into blank group, model group, and acupuncture group, with 14 mice in each
group. Cyclophosphamide 30 mg/(kg*d) was injected intraperitoneally for 7 days to establish model of asthenosper-
mia for the model group and the acupuncture group, while 0. 9% sodium chloride solution 10 ml/(kg-d) was injected
intraperitoneally for 7 days in the blank group. After successful modeling, mice in the acupuncture group received
acupuncture at “Zhibian (BL 54 )-to-Shuidao (ST 28)” once a day for 20 minutes, 6 times a week for 3 weeks; the re-
maining two groups were fixed without acupuncture. Daily observations were made on the general conditions of mice in
all groups, and changes in body weight after intervention were recorded. On the next day after completing the treat-
ment, 6 male mice selected randomly from each group to test the sperm quality as well as testicular and epididymal
weights , and calculate the corresponding indices ; ELISA was used to test the levels of testosterone (T), follicle-
stimulating hormone (FSH) , and luteinizing hormone (LH) in serum; HE staining and TUNEL staining were per-
formed to observe the pathological morphology and apoptosis of testicular and epididymal tissues; fluorescence
quantitative PCR and western blot were used to detect changes in the expression of apoptosis-related factors (Fas) ,
Fas-associated death domain protein (FADD) , B-cell lymphoma 2 (Bcl-2), Bel-2-associated X protein (Bax) , and
cysteine-aspartic acid protease (caspase)-3 mRNA and protein in testicular tissue. The remaining 8 male mice in each
group were housed with estrus-cycling mice of the same strain at 1 : 1 ratio, and the pregnancy rate and number of
embryos per litter in each group were determined after mating. Results In comparison with the blank group, mice
in the model group exhibited reduced body weight, decreased testicular mass, testicular index, epididymal mass,
and epididymal index. Additionally, there was a decrease in total sperm count, sperm motility, and sperm viability.
Serum levels of T, FSH, and LH were reduced. The apoptosis rate increased, and the expression levels of Fas,
FADD, Bax, and Caspase-3 mRNA and proteins were elevated , while Bel-2 mRNA and protein expression levels
decreased (P<<0.01). Pathological abnormalities were observed in testicular and epididymal tissues, with disrupted
arrangement of seminiferous tubules and a decreased number of spermatogenic cells within the tubular lumen.
Furthermore , the pregnancy rate and the number of embryos per litter decreased significantly after mating (P <<
0.01). In comparison with the model group, mice in the acupuncture group showed improvements in testicular mass,
testicular index, epididymal mass, epididymal index, total sperm count, sperm motility, and sperm viability. Serum
levels of T, FSH, and LH increased. The apoptosis rate decreased, and the expression levels of Fas, FADD, Bax,
and Caspase-3 mRNA and proteins decreased, while Bel-2 mRNA and protein expression levels increased (P<<0. 05
or P<<0.01). Morphological improvements were observed in testicular and epididymal tissues, with a compact
arrangement of seminiferous tubules and an increased number of spermatogenic cells within the tubular lumen. Fur-
thermore, the pregnancy rate and the number of embryos per litter increased significantly after mating (P<<0. 01).
Conclusion  Acupuncture “Zhibian ( BL 54 ) -to-Shuidao (ST 28)” can improve testicular tissue apoptosis and
enhance reproductive function in a mouse model of asthenospermia. Its mechanism may be associated with the modula-
tion of key factors in the extrinsic membrane receptor pathway (Fas-mediated pathway) and the intrinsic mitochondrial
pathway (Bcl-2/Bax-regulated pathway) in testicular tissue.
Keywords asthenospermia; Zhibian (BL 54); Shuidao (ST 28) ; acupuncture; apoptosis
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