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@ E. AR K EF %8 (soybean isoflavones,SI) st A ENH S A F A AREL R £
B R, R AE A0 KAE G 28 B AEE A, AL R 4 B, BA 10 NEE , BEANEH ] k¥,
1.2.3 Fo 4 285 5 f2 A a4 4 P R A 0,125,250 F2 500 mg/kg SI, 4%% 60 d J& A & 28 5 #) KL AL
RIS K BE R ENH S, S ERGARBERE A4S5REKG 1(Cdhl) L5 HKE
& 3(SCP3) LB &K G 1(Tnpl) F ik B &G (Vim) R B 69k ik , 2R KW &Rk F oy SIH
R T ELHEHEPERATL R, R TEEPRAA TR AR STR L EEIRT
#2842 Cdhl \SCP3 #= Tnpl % B # %53 (P <0.01) ;5K m250 mg/kg#y ST B F 44K T £ 4
2028 Vim B 69 Rk B (P <0.05) , Wb ™ 4m, 485 m 125,250 500 mg/kg ¢ SI 5 A5 £ 4
ARG, I THT R AA4FER B KX ;250 mg/kg ST 2 33 4] B 5 U L #H m jetn

ERERE

KR REFER AR, ZLAEBEHTFTRAAE AR EARZ

i [& 4y 35 :S816. 7;S828
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REZMEE G, 77 A MR AR . H AT C 7E
PES Y S R BUMECR 32 /K (ERs) B3R5, i
AR AR R 2 R T e R o T R S Y
BHRE, FEE TR TR R
BT S8 1 T R K S B 24 M 8 3K T
i 5 S M R 2 R S TR SRR T .
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Sk £ Ho E 45 RS 3% 2 19 1 ( B-cadherin
protein 1, Cdhl ) FEPRI G IE B 2 A TR Ji 4 B ) A
EIH BSE 4K H 3 (synaptonemal com-
plex protein 3, SCP3 ) J PRl J& i 11 A 5l 40 it v B 25
ZAARTE B 65 1) 28 R, [R] B X0 K B 240 B v
TR 2 B R F R AW R E T AR
FHUY, a9 B 71 1 (transition protein-1, Tnpl ) | &
TE BT 1 40 rp A a1 5 e PR 3 o s
TS R 1) R0k B A A b S I 1 B ) K F
NGO KT & A AL T AR S
SCHRE A M3 38 A B 2 TR Y B TR ML — 52
B — &R o3, 4ERiRE T R AR E B, B
I (vimentin, Vim ) 75 £ £ 52 41 347 40 i 0 40 1
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2R CSESAU SO A0 M S A R A R B R R TR
e

LRI S T K 2 57 8 ) <5 A A0 O 335 3 0 M 7 5
YA K B TSR Z 045 B AR R B B, Bk =
X HALH] B 9T AR SCE 7 DLME R A 3 O i 1
I ) R J 920 5 it PCR(RT-PCR) £ A5
TP AR S AN ] 2K B DR S S i %o A 1 3
SEHHLGUE K T K45 B BUbr 2 2 N 4 32 0%
(RZ ), O K 2 S 4 I A6 30 ) A 7 b i) TE A
R’ft=%.

1 HREH%
1.1 kiRt
DL TR T B 0, 1) P8 3R 710 4 4 97

Wik £5 40 S ARFR ) 28 H & I 5, LAY A 4
H,HH10MEL, BAEE 1 KK, 1.2.3 M4
44y W) AE B Rl O R U im0, 125, 250 F
500 mg/kg K W5 # il (45 80% , W EH W £
HE AR A BRAA ], e e e 80 AH 2 5 A3 3
BHAPE R T HIC10.2% YRR B 6. 34% |
WES T 0.03% ) , B MK V-2 BESCHR[9 ] 3@ , 1K
AN 60 do ARHEAFA TG B8 7 oK R A B
FF R AR DR 2 R S R K LR 1, 1
MR G 28 R A & S MR R A, IR
St AR g HOERARE ] R MR SR o A AT A A [
TR 1) R L S T 7K VT A A% A T R
IE LIS K AR A . e 2 0 O E Bk
Ko

®1 ARARKREFKE(THRERM)

Table 1 Composition and nutrient levels of diets (DM basis) %
i H Items 1 2 Group 1 2 #H Group 2 3 44 Group 3 4 4 Group 4
JE#} Ingredients
K& 58 Soybean isoflavones 0.012 5 0.025 0 0.050 0
%>k Com 62.000 0 61.990 0 61.980 0 61.950 0
fa 4 Fish meal 8.000 0 8.000 0 8.000 0 8.000 0
¥LiE ¥ Whey powder 5.000 0 5.000 0 5.000 0 5.000 0
K K] Rapeseed meal 8.000 0 8.000 0 8.000 0 8.000 0
% %k Wheat bran 10.000 0 10.000 0 10.000 0 10.000 0
A ¥ Fat powder 3.000 0 3.000 0 3.000 0 3.000 0
iR Rl Premix 4.000 0 4.000 0 4.000 0 4.000 0
41t Total 100. 000 0 100. 000 0 100. 000 O 100. 000 0
"B 3% /K F Nutrient levels
iFfLhE DE/(MJ/kg) 13.390 0
RLE H it CP 15.338 0
MR Lys 0.785 7
FHHEBR + Bt % B Met + Cys 0.556 4
HE Ca 0.618 1
i P 0.667 4

T FE IR Bl 5 7 One kilogram of premix contained the following; VA 301 000 IU, VD, 52 800 IU, VE 742 IU, VK,
71 mg, VB, 30 mg,VB, 177 mg, VB, 32 mg,VB,, 0.8 mg, {HE nicotinic acid 1 073 mg, 2 fiX pantothenic acid 540 mg, I R
folic acid 22.0 mg,4=4)Z& biotin 3.0 mg, fHHH choline 8 g,Fe 2.0 g,Cul.0 g,Zn 3.5 g,Mn 1.3 g,I 14 mg,Co 35.0 mg,Se

8.3 mg,

1.2 XE#

FIREE AR, B A BELA I 5 KA 5. %
RS R 12 h, BRI E 5 S IO AR 5E , 73 25 XX
S UL ZL . R 22 52 L7 DD, A 10% A 48
IR ES bR [ 5E 5 A SE AL R IS, T B T AR
U MR TR B 2 -80 T,

1.3 A FHME

W B B L L g, HFARTIYI N 1.5 em®
Y /INER, o 2% T S, FAS [) o B A T R o Ak, —
OB A, A, U R M) 2 5 pm JE,
HAT IR AN — PHEL(HE) e, 52 B R W42 D)
J IR
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1.4 3|4#&N % qRT-PCR

PR S SO, TRA TS 286
A, 100 mg #4374 47 1) Trizol . R A Tr-
izol I B RNA $2HL, 55 [E Fermentas 2y
w AR R R & 1T RNA 4lifk, DL 2 pg £ RNA
AR , K ] 35 [E Promega /\flﬂﬁfiii?%lit} | £
5 8 cDNA 5 H1.

St ar e, 28 M LA TAY TEREAR
M55 A RS 7 A . PL2 ul A cDNA FRAR
5 pL 2 x B4 dNTP (Il B KA A AL R A BR 2
A]) 2.6 pL — Z BB (DEPC) JK | L i Al
TS| #4% 0.2 wL(10 wmol/L,PCR 5|55 I,
F2) IRA 10 nL KR AT 5 5% PCR, LU
SR . PIRRY 295 C 4 min B AR R AR
P£:95 € 30 5,60 C 30 5,72 T 1 min,40 MEIH;
72 CHEM 10 min;4 CLRAE, WGPk 2% 1

TR WHGE I HL Uk 7 25 , 35 [E] Bio-Rad 24w /) 1252 &
GulEAH

iz Fl qRT-PCR #7 A £ il 52 JU 41 21 Cdhl |
SCP3 . Tnpl } Vim 31K, qRT-PCR [ i #%
M & (R34 vl 347 W 25 2 1) PCR
P3G RNARF R (10 uL K ) :95 C 30 s;
95 C 55,60 C 34 5,40 MG, T M 26 727 %
FAE B R Y, 2 95 C 15 5595 C 60 s,
60 C 15 s, #3545 5 R FH BETE 3 (Ct) ik 17
HAXEE 25 R L 2 7R
1.5 #HEHH

R B R F Microsoft Excel 2007 gE47 75 4b
J&, A SPSS 17. 0 X %4l il 17 B R 7 2 40
(one-way ANOVA) il LSD £ 45, 45 8 LI
= PRUEIRE R, LA P <0.05 FREREFH P<
0.01 KI/R2E M FE .

&2 PCR3|#FF
Table 2 Sequences of premiers for the PCR

A HRT 5l FE
Genes Accession No. Sequences(5'—3") Product size/bp
B - HJ}zﬁJé% =] AK392362. 1 Lm? :TGCGGGACATCAAGGAGAAG 216
B-actin T : AGTTGAAGGTGGTCTCGTGG
) ¥ . TCTCTCTGCTCTCCTGCTGCTGTTG
E 45 Kk 5 1 Cdhl NM_001163060. 1 o 214
B - i : GCCCACTTTGAATCGGGTGTCAT
. b : CCAGCCGCAAGTTAAAGAGCCAT
i 1 Tnpl XM_003133647. 1 o 215
HIEER L Tnp - Fif?: TCTGTTGCTGCCTGGTGTCCTTG
_— . % : ATGCGGCTGCGGGAGAAGTT
I V DQ190948. 1 217
BOPERE Vim Q Filt: GGACGTGCTGTTCCTGGATCTGAG
7 : CGGGAAATCTGGAAAGCCATCC
BEA SR EH 3 SCP3 XM_003126677. 1 L 331

i : CTGCCTTTGCTCTTGCTGGGTTT

2 5 R
2.1 RERFEMAMEHEEAAARSHZN

T ) A A A S LA ] g AT A, 1 A
T M SEAURT LN M K 200 R FORS 25 A 408
A 1 N A 2 I RS 1, R b s i
(B1-A),2.3 F4 Hlli gk g N s 2 |
KZS UK B4 M OS2 i i a2 (181 1 - B
B 1-CHIKE1-D),
2.2 S|YERERN

Hi & 2 AT, ] s f% sk PCR 473 B - L8R
[ ( B-actin) ,Cdhl SCP3 . Tnpl il Vim KK IJHEMS
BNBES0 790, 7 W) RO INFL G BT I Y

YR /INEAT , UL B se 5 | ) 88 B — AR
2.3 BFHREHAL Cdhl SCP3, Tnpl EE K
RiLE

B &3 AT D, AR o s oK o S e R A
FEAR T A BORS IR 4 Mo b iR B IR Cdhd s 55053 4 05%
SEAWRE AR SCP3 FUKS 4 A i U & 1 2
Tnpl [)iEH (P <0.01),2 3 Fl 4 2H (8] JC o 3% 22
2(P>0.05),
2.4 BHREAELR Vim BEENRIEE

HE 4R IL, 51 ZiAH LG, 3 41 58 AL SRR 40 Y

SER Y Vim B RA R R ERER T (P <

0.05)
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C:341 Group 3

&L TR 23, Vacuoles were signed with arrows.

D:44H Group 4
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Fig.1 Effects of soybean isoflavones on tissue morphology of testis of Xiang pigs (400 X )
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500 bp

200 bp

6 7 8 9 10 11

1531 5 S AR #fE molecular weight marker,2 .53 & 4 1 Tnpl ,3:2 £L.55 (I % 18 blank control of lane 2,4 . Bt & & &K%
[ 3 SCP3,5 .4 fL45 A XT I8 blank control of lane 4,6 . E FUEEREEE 1 1 Cdhl 7.6 %5 9 X% #R blank control of lane 6,83 —
HWlzh#E H B-actin,9 .8 fL45 A% I blank control of lane 8,10 P4 H Vim,11 .10 145 4 % I8 blank control of lane 10,

Z5 [ %R L) DEPC K& A5k cDNA, The cDNA of blank control was substituted with DEPC water.

B2 JZEERERPCRIBER

Fig.2 Amplification results of genes by the reverse transcription PCR
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SESAUJE MV S ) A B T AN, 2 I R
YEFREE VR AR A T AR T, N TR AN A U ) R
W/E Y RE R 2 & & MR k¥, HArkF
R S B A S A T A R R B IR ST
B, R LRGSR S R T R R AL A
S S LE B RE

LS RE A SEALR I AR A8 b k2B il
SRSty [ A 2 R AR b R 4R, T AR B B
ERgast e TR IE S S S i) TR -5 10 & 1) |

S M AHOR A5  OFE — B (A 200 i, T e ol 20008 A
FEVR R B T Y L — 5B R B ) 20K A
IR AL AN [ K 7 B ) A B A0 N, A A B A
L 1 3 Al R T AR AL R B A R AR
PR AEAHE AR P S N 125 ~ 500 mg/kg K-

L BT YA X AR A T A A T — RE W

SR, S SO ORI AR R 2 ORI A5,
i Y SRR 082, 1% 5 Delclos 45 1 fiF 5t 45 5
AFAZ AL, Z1X 5 25 SD 22 Bl AT Bl ] WA ] 9k
JBER GBI AR B A B, 1 250 mg/kg 19 B A B il
SR B AR A R RO RO I, RS Tk
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AFEIR . Katarzyna 251 4 %% 91K 5 R S 5
S R 2O AR A o S A 00 L P % R
ARG E NG . 28T R S 5 w08 + & Byl
FE T A0 1) 0 0K A 25 W BB B, AR IR IR F — 20
PRIT TRE R A 4% B B s s 66 PR % S8 L S 1 4 i
S EEE ) R G8 i, DLk — 20 ) W] K O S T 40
I il 2400KS & A9 AL o

w120 Group 1 = 240 Group 2
S (1)8 =341 Group 3 =441 Group ?\a
3 0.
i 0.8
:&‘g 0.7 Aa
® & 0.6 Aa
" = 0.5
& 5 04
o 0.3
5 0.2
© 0.1
0.0

Cdhl SCP3 Tnpl

B RAREAR /NG F RN ZREH(P<
0.05) , ARG FHHRRZEFWEF(P<0.01), K4
Al

Data columns with different small letters mean significant
difference (P <0.05), and with different capital letters mean

significant difference (P <0.01). The same as Fig. 4.

B3 FEEAEL Cdhl SCP3 . Tnpl EERRIEE
Fig.3 The expression levels of Cdhl, SCP3 and

Tnpl genes in testis tissue of Xiang pigs
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B4 BEHAL Vin EERHRILE
Fig.4 The expression levels of Vim gene in

testis tissue of Xiang pigs

Cdhl J R A IR 520 i v B b a5 3 1A
Tokuda %" §il T Cdhl P 7E/N LS ALH A %)
RO AN b S 325k . AR 36 4% B ok
- K 5 R Y B R AR T Cdhl SN I
5 AR R TE 75 0% SRR b O 0 K S5 R T A 400 o
T A RS IR0 M 0 43 A R B, SCP3 i R R
$O> 24 2 I 1 223K 10 OGS IR, SCP3 Jik (R 3 3
Fiy ke 5 5 PR 70 T | I 2 A MR ) S )

REE IR, T Bk o0 24 R A 2k Wl 7™ A A R A AR i
T, Tnpl FEPI G mRNA 16 [BERS T 40 i &
Ji, TE KIS 740 0 b Bl i 15 S B, e
RIAE T IREART o A b R R KO 1K
TR A FEAR T 5 22 ALEH 4L Cdhl  SCP3 1 Tnpl
DRI 2 32k, U0 B K 5 S X D 40 ) 0 284
SR LR B2y 5 R A T 4 FORS 1 200 M 11 7
LA IR, X 3 AR A B MR IR R OR
K525 W R e 0 ) A oK R TR SR AL
RS T RORE, X 5 AL G0 R 45 SR A Ay —
(. Della-Maria 25" fF 5t & B0 B — M — /% 10 11
RS R 25 4 B L 3R 10 S AL SRR A0 M 1Y Tpd
DR 22 3, U5 ) O T S5 R X ORS 1 & A ) 40
2 DAE R R AR SR

Vim ) ] 22 40 5 AT S AL S 5 20 T A
BB SR SCRR AN M 5 AR B A0 A 1] TR AT kL
oF 3 2 M A B A Y 5 e 9 A 20 L 1) T R A 5
PSR A S L R A R Rk TR 4
SRR A0 M) 20 B 4 SR AL SRR AR S AR
240 J60 PR B % 79 5 T 114 155 51 188 %2 Ty v o2 7R B4
Flo AIRB5 H,250 me/kg (1) 55 95 i i 2 40
T AL Vim BP9 5, $2R 250 mg/ke
TRV B R 5 B P RE S ) T S AL S FE AN I nY 45
ey B HE 505 A0 1 3 4, AT SR 0T B A 4 R
ZE LA B

45

AR ES 125,250,500 mg/kg #Y A 5+ 5
XA SO A R 44, 30 TR T R LR AR
AR 93155250 mg/kg K5t 5 . 25 410 ) A
SEIL SRR AR AR AR N R i

S E 3k
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Soybean Isoflavones Affect Testis Morphology and Expression of
Marker Genes during Spermatogenesis of Xiang Pigs

FAN Juexin'® ZHANG Bin' LI Lili** YUAN Xiaoxue®
WANG Shuilian® XIE Ting® GENG Meimei’
(1. College of Animal Science and Technology, Hunan Agricultural University, Changsha 410128, China; 2. Laboratory of
Animal Nutrition and Human Health, Key Laboratory for Agro-Ecological Processes in Subtropical Region
Institute of Subtropical Agriculture, the Chinese Academy of Sciences, Changsha 410125, China;
3. College of Veterinary Medicine, Hunan Agricultural University,
Changsha 410128, China)

Abstract: To investigate the effects of soybean isoflavones ( SI) on testis morphology and expression of mark-
er genes during spermatogenesis of Xiang pigs, 40 healthy male pigs aged 28 days were selected and divided
randomly into 4 groups with 10 replicates in each group and 1 pig per replicate. Pigs in groups 1, 2, 3 and 4
were fed a basal diet supplemented with 0, 125, 250 and 500 mg/kg SI, respectively. Five pigs in each group
were slaughtered after 60 d of feeding, and the tissue of testis was sampled for the analysis of tissue morpholo-
gy and gene expression of Cdhl , SCP3, Tnpl and Vim. The results showed as follows: supplementation of SI
(all doses in the study) induced vacuolization in seminiferous tubules, and decreased the number of mature
sperm in tubules; the supplementation significantly decreased the expression levels of Cdhl, SCP3 and Tnpl
genes (P <0.01); the expression level of Vim gene was significantly decreased by 250 mg/kg SI (P <
0.05). In conclusion, dietary SI at doses of 125 to 500 mg/kg has obvious injury on testis morphology of
Xiang pigs, and inhibits expressions of marker genes during spermatogenesis. Dietary SI at a dose of
250 mg/kg inhibits expression of the marker gene of sustentacular cell of testis. [ Chinese Journal of Animal
Nutrition , 2012, 24(10) :2021-2027 ]

Key words: soybean isoflavones; Xiang pigs; testis morphology; spermatogenesis; gene expression
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