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Protective effect of icariin on radiation damage of Laydig cells in rats

Zhang Weixing, Jia Donghui, Wang Rui, Li Zhou, Chi Kaikai ( Department of Urology, First Affiliated Hospital of Zhengzhou
University, Open Laboratory of Key Disciplines of Henan Clinical Medicine, Zhengzhou, Henan Province, 450052, China)

[ Abstract ]| Objective To study the protective effect of icariin (ICA) on ®Co-y-induced damage of
Laydig cells in rats. Methods Fifty male Wistar rats were randomly divided into five groups with 10 in each
group including Group A (control) , Group B (radiation control) , Group C (ICA irrigation for 3 d), Group D
(ICA irrigation for 7 d) , and Group E (ICA irrigation for 15 d). The rats of Group A and Group B were irriga-
ted with normal saline for 15 d, while those of Group C, Group D and Group E were irrigated with ICA
[80 mg/ (kg + d) ] for 3, 7 and 15 d before irradiation, respectively. Then the lower abdomen of rats in Group
B, Group C, Group D and Group E were exposed to the uniform radiation of ®Co-y with 8 Gy. All the animals
were sacrificed 12 h later. The histological observation of the testis tissues were performed by microscopy, the
levels of testosterone (T) and luteinizing hormone ( LH) were determined by ELISA, and the expression of
P450scc mRNA was determined by RT-PCR. Results Compared with Group A and Group B had a decreasing
tendency for T (P <0.05) and an increasing tendency for LH (P <0.05). Group C, Group D and Group E all
had increasing trends for T and decreasing trends for LH as compared with Group B, and the difference between
Group B and Group E was statistically significant (P <0.05). The expression of P450scc mRNA in Group B
was significantly lower than that in Group A (P <0.05). Compared with group B, the expression of P450scc
mRNA increased in Group C, Group D and Group E, and the difference between Group B and Group E was sta-
tistically significant (P <0.05). Conclusion Traditional Chinese medicine monomer of ICA has a protective
effect on radiation damage of Laydig cells in rats, especially in the group of ICA irrigation for 15 d.

[ Key words | radiation; icariin; Laydig cell

Supported by the key Tackling Project of Science and Technology of Henan Province (102102310067). Corresponding author; Wang Rui, E-mail; huzi918@

hotmail. com

[(E&WE] WP EOCE P H (102102310067
[#EEEE] T i, E-mail:huzi918@ hotmail. com
[fE%EHAR] http://www. cnki. net/kems/detail/51. 1095. R. 20130321. 1105. 023. html(2013-03-21)



I35 BH 12 £ = FE KB K ¥ ¥ R
J Third Mil Med Univ

1230 2013 4E 6 J1 30 H

Vol. 35, No. 12
Jun. 30 2013

AR E A G AN h 2, R B AR
FAEF MR KB EY . HH I
ST AT LA I SR A O R A e A
DA B AT R 5 SR . AR BRI
HHOO T B EE AR AT E T R RS AL IA] B4 A i PR £
LHAERIDEER , LA T IR , 80523677 1 iR A AL o

1 #REFE

1.1 A

L1 Sesesh®)  fRRmErE SD RS0 H,6 ~8 Jiilk, (45
1150 g 2245, W BRI RE 48 SR a8 ot

112 Szl P2y iR P2 R T A iR A5
— [t I e 2 AR AR 99. 5% 50. 5% B HI LT 4E 4N
WA 15 M T ) SR St S A B | (B ) o

1.1.3 FEH R4 KRR RS (T.LH) B 42
#0 & (ELISA) g B 22 [E RB 2 7 ; UNIQ-10 #%: =X Trizol i
RNA il #2 1% 7] & (#k13211007 ) . Maxima® SYBR Green qPCR
Master Mix (2X), ROX Solution provided (#K0251) Ity F |- ¥4
TAY TERARR A ; GWGPS0 B [a] .t [B1 4% 4k 60 1697 HL
RS 7 55— B I B2 B 7 R ) 5 £81 2 3383 ( H R Nikon 24
") ;54 CELOHL (eppendorf 2 7] ) 5 B PCR X (Applied
Biosystems)

1.2 Z¥%

12,1 ZhW4reH BB 12 h (B A G RR  JRLE R
Sy HERI S 25°CH 60% 8 N HEMR IR KB 1 S, L se 4Bl
BLAFEH I 7 s SEB R B34 5 4, B 10 Ho 43500 A
(A EXTHRA) B (MRGTRTRLA) C (3 d#EFH) . DA
(7TdHEBH) EL(I5 dHEBA),

1.2.2 @RIk B A 25N, HA 4 LA Coy — K1
JRTRIRET 1 v, IS HI R 8.0 Gy, IRSSIFIA] :517 s ; IR ST HRHE B
60 cm, MRES L KELL 10% K& 5/ (0.4 mL/100 g) i iE
PRI , B AT R 438 6 mm B MUZ MR 35, LR
SRR IEER

1.2.3 42507k ABZLLL0.5% B W LA e R ahi R 3
HOKHEH 15 d,CLLL0. 5% R WP RELT 4k 3R 4 i A B ER K B
12d)5,UST0.5% R ARMNEENZLETER
[80 mg/ (kg - d) JHEW 3 d,[F C 41,D ZHPA 0. 5% ¥R H FL 45 4k
RO A K 8 d 5, LA T 0. 5% 52 W BL 247 4 R 4 ic
BMELETERES 7 d,E4RRLL0.5% MR ILA 4 K i
FCEMEFETERES 15 4,1 ]/d,

1.3 ERIEAT

13,1 AFEiER I E THEB LR 24 h, RELLIK &S
P IRRIE S , DO IE R i T WA Kk, 5 mL 3 S5 4 1) 530 1) 32 0 i
IR 4 mL . 3 379 x g B0 10 min, 735 H LT, BREC
BERRE ML TLH )54

1.3.2 ZAHLIEEMLE K 25 2 ROBUI =2 LI, 72
52 4L A Bouin [QE 2 , B ML S BE MK A WA, U1 BLY)
MUREEZ) 3 wm Y] 57,47 HE Qo8 S04 N MR 2L LB,
A AU T A P RAT

1.3.3 %5 PCR(RT-PCR) Primer Premier 5. 0 {4 1%
11 P450sce J B-actin G 55149751 . B - 80 °CHRA7 M 22 HL2
SUMIBIFE 3 19 A2 1 0% 7 A RNA 3 B0 70 85100 BH 31 B, $5¢
EasyScript First-Strand ¢cDNA Synthesis SuperMix ( b 51 434 4k
PIBeARA R 7)) BB B0 oK iR S U RNA S 8% 5%
AL cDNA 55 1 4%, HIK1n PCR 4 il A, Template
DNA,2 x PCR Master Mix, Forward Primer, Reverse Primer, Water
nuclease-free , EA 7 WK 2 A 25 wL, % & PCR #E3F f i 5%
8,95 B ARER . RIS & i 51 e 5 S i ) 3
i (T A (P450sce i 5|4 : TGGGGTACTTCAGGGTCAGG ; Ji5
5|4 : TGCCTCCAGACTTATTTGG F=4#) K F 460 bp, B-actin Hij
5| ¥ : AGCACCAGGTCGTTCACA; J5 51 ¥ GATATCGCTGCG-
CTCGTC, F=¥yK 202 bp,)
1.4 it F 54

N SPSS 15. 0 et A5 05 22 301 B S LA x 25 3R
No

2 HR

2.1 FIshihE oL

HeA7 46 Hahyse il 7 Sc i, Horh e H X R4 10 L, RS
XHHRZH 10 K3 dEHHO H,7 dEHHS RIS d#EFHH 9 Ho
FETR B P R PR Al S U R SR T
2.2 RT-PCR £ X%

B(0.37 +0.12),C(0.43 £0.21),D(0.58 £0.17) .
E(0.76 +0. 13) 21 K il P450sce Fikft4e A(1.00 0. 15) 1]
SRR (P <0.05) (F 1), PRBL T S % S2 AL W) 240 A i 46 4
e C.DE IR RIS EE B AW BT, B E 8 B 4HA
GeikeE S R 29 I BRI

M 1 2 3 4 5 6 7 8 9 10

600 bp—
500 Ep*’ «P450scc(460 bp)
300 bp—

el < B-actin(202 bp)
100 bp—

M:Arf;1.2:A%4;34:B4;5.6:C41;7.8:D21;9.10:E41
Bl ICAREEERBEGS Gy v & TEAMBS RN
P450scc 5 B-actin EERIZE

2.3 ERAZBEUK

A A [RI TAN MOTE AS IR R S R A B0 R A, A i A
BT, OB . B 4 RS AN RO A R, S5 AR AL, fEEH B
IR JELBE ek /b, 25 i Ak ™ B, AN R T 4 e ST B e D
C 2[R AT A5 B H D, IR AL, AR MRtk 5L K A
F AR R B AR el 2 oAb " T . A AR A [ 4 B T B
WU DA BT AR B ks, g H i 2, 4l
Muzsufb RO B ek, E 41 A e S8 IER, &K B
G, S AR B R . S S RS . LI 2,



S EE 12
2013 46 A 30 H

£ = FE KB K ¥ ¥ R
J Third Mil Med Univ

Vol. 35, No. 12
Jun. 30 2013 1231

e » i

Z o . : (et
. , Ry = C.! WS YT R
A B AR B. BT C.3 d

MDD 7dERHENSdERA

2 ICAREEBHEGS Gy y HETEBRIELRETAREAHEARSENR (HE x200)

2.4 F@(T)5FKERE(LH) R

B 4152 A ALFFAE (P <0.05) , B4 R TR (P <
0.05). C.D.E£1% B HMTH, b D.E 4 B 4 LA
GErFE R (P <0.05) , iR R K P8 B AT, b B
415 B 4L HBA YR X (P <0.05) L 1,

F1 ICAXREEBHIES Gy v 5% TEARSEARMLE
LH.T 7K ¥ (ng/L,x £5)

2H 5 n LH T
1E &% R4 10 19.94 £2.36 235.02 £9.84
RS X R AL 10 29.18 £2.02° 162.61 +12.38%
3 dEBYL 9 27.31 £1.922 181.37 +£10.412
7 dWEBYL 8 24.65+2.17" 201.97 £8.36*
15 d EH 4 9 21.31 £2.41> 212.88 £9.75%

a:P<0.05,%5 EF s B ;b P <0.05, 5 BB 42+ B8 20 )b 4%

3 itig

BEE O AR RS H 4538 22, S5 2 X AL 1 4
FRHOREZ AT TANRER, FERBAEIR
SEULTEF, A=A i S el T Gk A B A
(9 Z2 AN AR TR , 5 | AR 5T ) ot A, e A 200 M 14
R, 0 B AR B T X T 8 R B R T
AR AT I O Fas 7 fRUb AN AT 5l
A SE AL S 2 L SR AR B S S E RS AL BEAN R
M s B R e =, A AT — R B R AE
NS

SEALIH] S 40 M (laydig cell) J&— A i [l 52 5t 40
TR B0 i o H 22 BSCARE F) A i o 20000 A 1 ) 1 Joig
P, /NS SRR S o HE T2 B D R 7 AR L S
FREMERER . MR X T ARG AT K
PG . Hor W2 B Z R0 R B2, b LUK
Fe - (RS2 U R A1 o 2, T ik oI Y
e PR R R R (GnRH) 38 oV 7 8 403 v )
e PERR R M, 7R B A iR (LH) |, LH 281 s
i ESEALS 1) A B AR A2 AR (LHR) 255, R 2 (R
REGY), BRI 0 R RN , 3T IR 15
P, DA TR 50 240 S A DL ] P i 2 ) 4 78 ) i
BRI AR S AT A e g e I A0 e 2 A il

(P450sce) & H A B —FPBR A, SCIREE R WoR, B 41
KEHE A K E G S (T) & 2 0 Bk (P <
0.05) . XA v ST 0 JmEB A AL H S Bory 22 0L
(B S A i A 6345 , S B ek D | X AE AR B S 56 v
E2FRNESE . i TS SR BOKR BRI R
HEST A 7 i, He B A3 R AT TR AR 2 32040 05, 7 R
e -TE RS2 AU s iR R LH FE e, A St
R (P<0.05) . HE Jefarf B 20K B2 AL M 40K
2SR, 52 L IR) o 20 i R A AN B A [ 4
PRI S £ XT 52 AL ) 5T 40 e 7 AR . R ¢ PCR
(RT-PCR) & U H, B 2 K B AH [ fst 0] 6% 24 i ifg
(P450sce) FF Rk 5 A 410 B FEAL(P <0.05) ,
o A — O THTIE S 1 () J5T 44 A 2 8 ) A2 40, S2 T
IIRE T B

NATTHERFFE v B, 0 245 4 B K v 2 B A %o
TEAE B R SR SR A P D, Sharma 2810 % B
Ji HEL BT 1 45 I T s 0 /0N BRLSE R PR A A A T
Y. ITSCAE M RESEARIE T AR R M
LM A 25 B U X R B BR TR ST R 2R Bl A
SGEARYEH.

LR R IREME G h 2 R — P B 2 42
By, AR 2 Bl= i o R v SR B A 2 T A i
s B A A B s e T L e g
MEM, ERR I, 20 M E NER , 7T
A A LT SR A S R LR T e S AR — Ak
FNOs) A 1 L gk Kl 45 S a6 e W] R 2 4
HF BE W R IR 20 /)N BRAE RS DI RE , o405 PR Ik e %o
SRR 7 A A B L MR R A
TEFRETT AL RERS N i v S2 B KOF, F R M K
RIMLYE SOD Jf 1, ek % s il 3 58, HA B B i i 5
EAEH . ALK, C.DE 4 KR B 42 I 5,
Hrh DE2 A= (P <0.05), DL E Hi i,
i F T () o 4 A 2 i P &2, LH $5(E s 5 v R R E
A FREREE e A G4 E (P <0.05),  RT-
PCR £l H P450sce Fikfg I+,C.D.E 415 B 41 -
FHe B E 5 B UL EA ST E L (P <
0.05) . SEIAL HE Jeta 08 TR FA2 btk



535 5 12 ) N U NI S
J Third Mil

1232 2013 4E6 A 30 H

Vol. 35, No. 12

Med Univ Jun. 30 2013

715 T B 2 R RS ALIR) B A0 S AR 3 T B AR AR
SEALBO IS R A 25 v Al S LA R IR B T
Gefifto i LTI, AT, vy TR R RS2 AL IR] i
AL LR BT, T B AN M S AL S D Re B ARl BER R
BRI o TR P A2 ATHE T I R R X —
W0, W B R LT T 1 52 LR ST A0 M A — E 1 PR
YER, HEA 1S d S HBCR R fE

SE 3k

[1] PhIREE, BoEE. EFET RATEY A BIERIOIR IR ()], R
B2, 2010, 23(6) : 807 - 810.

[2] Sun X, Sun X, Jin X, et al. Icariin induces mouse embryonic stem
cell differentiation into beating functional cardiomyocytes[ J]. Mol Cell
Biochem, 2011, 349(1/2) . 117 - 123.

[3] VPl EFENKBEMERIIGERZm ], AR 5IEK,
1996, 12(2) . 22 -23.

[4] Izard M A. Leydig cell function and radiation: a review of the literature
[J]. Radiother Oncol, 1995, 34(1): 1 -8.

[5] Borek D, Cymborowski M, Machius M, et al. Diffraction data analysis
in the presence of radiation damage[ J]. Acta Crystallogr D Biol Crys-
tallogr, 2010, 66 (Pt 4) . 426 —436.

[6] Embree-Ku M, Venturini D, Boekelheide K. Fas is involved in the
p53-dependent apoptotic response to ionizing radiation in mouse testis
[J]. Biol Reprod, 2002, 66(5) : 1456 —1461.

[7] Ahmadloo N, Bidouei F, Mosleh-Shirazi M A, et al. Impact of Scat-
tered Radiation on Testosterone Deficiency and Male Hypogonadism in
Rectal Cancer Treated with External Beam Pelvic Irradiation[ J]. Mid-
dle East J Cancer, 2010, 1(3) . 115 -122.

[8] Walker W H. Testosterone signaling and the regulation of spermatogen-
esis[ J]. Spermatogenesis, 2011, 1(2); 116 - 120.

[9] Shalet S M, Horner A, Ahmed S R, et al. Leydig cell damage after
testicular irradiation for lymphoblastic leukaemial J]. Med Pediatr On-
col, 1985, 13(2): 65 - 68.

[10] Sharma K, Sisodia R. Radioprotective potential of Grewia Asiatica fruit

(E# 1214 ®)
2 it

I Wee 21" 1989 AF 41218 [ B 1) e B 103 22400 5 LAk , %
R EAERIZE B | I 8 T R P AR B Z 0 . I P B
B FREAMIE 7 S4B 2 ], b RS EREE A 4 T RN
PN A 42545 2 L PR Ay 9P A I s A % L A 55 g
PR AEEE %R I B R BRI IR, 2 R B 1
BRI WT LR TR SR AN A 3 L, 1M H R O B A L
YUR B REh AT IRIE WA AT o KRS0 I TR IR A A
I PRIB W 5 0L, B0 455 18 7™ T 5% M F8 3 1E  HE R MR AR TR,
BELDHEAZRE RKGF . RENRIHAT BRI %%,
e A LT IEA" DRI IE 325, T 5 5 ) e e 11 32
o W B J5 AME AT TE 3 5 (B Be i 28 52 AR 3 A , 7l 4

extract in mice testis[ J]. Pharmacologyonline, 2010, 1. 487 —495.

[11] ZEO5, whoeo®, M, 5. M2 WXt 60Coy HF4H AR R
B XA R G Ry ERILT]. PSS TR, 2012, 21
(2): 153 —155.

[12] Exi, T, kDA, 5. BAREXE 60-y FLRBUN RS FE
MM ARG R ER[T]. T E PP ELS &2k, 2012, 32
(3):385-389.

[13] ZfEm, thonE, REd, . MRS ROl I]. &
FE| 2 A0 41, 2003, 19(7) : 839.

[14] BRwell, WEF, DEM,F BPETXARINE AR T
MR EE R [T ] e BT A 245, 2008, 14.(9)
642 —645,632.

[15] Zhou J, Wu J, Chen X, et al. Icariin and its derivative, ICT, exert
anti-inflammatory, anti-tumor effects, and modulate myeloid derived
suppressive cells ( MDSCs) functions [ J]. Int Immunopharmacol,
2011, 11(7) : 890 - 898.

[16] B, MFHH1, Aatll, . EFEEE M2 EH X7
PURIBE R T]. P EBZG SR A, 2011, 30(7) . 481 -
486.

[17] Shindel A W, Xin Z C, Lin G, et al. Erectogenic and neurotrophic
effects of icariin, a purified extract of horny goat weed ( Epimedium
spp. ) in vitro and in vivo [ J]. J Sex Med, 2010, 7 (4 Pt 1)
1518 - 1528.

(18] 35, tpdtlfe, PN, R FFETE T G2 A 5 BH e /D Bl 52 1 B e i
MR Z IR RIS TIRLT]. TEEWRS S5 T Y%
ik, 2011, 27(2): 174 - 179.

[19] LiuWJ, XinZ C, Xin H, et al. Effects of icariin on erectile function
and expression of nitric oxide synthase isoforms in castrated rats[ J ].
Asian J Androl, 2005, 7(4) : 381 —388.

[20] kI, BIsEse, Z85p M, 5. V2 F A0 B X BB L e B0 B
ARG ORI E - BESE[T]. 2y, 2010, 32(12): 2052 -
2055.

[21] #4RME, WA, @Bk, % B AR SEIGT A i
PERBBSLEFE[ 1] hE BRI EAGE, 2006, 20(8) : 13 - 18.

(Yr#5:2012-12-04 ;& [E] :2013-02-20)

(%4 K %)

BRGE DI RE ; WREIX Bl © T ARBRAE RO FIfE. ABIAR 2
BRI 20 209 4 JRE IR 8 em, 2293 88 AL RIR 2 U 5853 HAM
VRIE W25 T W&, LA A B B B i ORI 2T B
JE A, U T R TR BOCR RS AR U7, 83 R R
W%, R

Sk

[1] WeeJT, Joseph V T. A new technique of vaginal reconstruction using
neurovascular pudendal-thigh flaps: a preliminary report[ J]. Plast Re-
constr Surg, 1989, 83(4) . 701 —709.

(2] B8 5UbK, XULKLL. BB B i il B e SR RS LT ] I R
WIRAMEH R, 2008, 23(8) : 637 —639.

(%5 :2013-02-25 ;& [E] . 2013-04-25)

(% & %)



