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Effects of Zhibai Dihuang Decoction on Spermatogenic Cell Apoptosis of UU Infected Rats
and Apoptotic Factors Cyt—c and AIF Expression
GUO Xuanzuo, HE Qinghu*, LI Yingqiu
(Hunan University of Chinese Medicine, Changsha, Hunan 410208, China)

[Abstract] Objective To investigate the effect of Zhibai Dihuang Decoction on semen quality, spermatogenic cell
apoptosis and apoptosis factors Cyt—c, AIF expression of Ureaplasma urealyticum (UU) infected rats. Methods 45 rats were
randomly selected from 60 male SD rats, which were injected with UU by bladder to establish the infective animal models,
and the remaining 15 rats were used as normal group. UU infection animal models were randomly divided into model group,
azithromycin group (Western medicine group) and Zhibai Dihuang Decoction group (Chinese medicine group), on 10 d after
inoculation, the model group and normal group were administrated with saline by gavage, azithromycin group and Zhibai
Dihuang Decoction in the treatment group were given corresponding medicine gavage, the animals were executed after
continuous intragastric administration for 21 days. The sperm motion parameters, germ cell apoptosis rate and cell apoptosis
factor Cytochrome ¢ (Cyt-c) and apoptosis inducing factor (AIF) expression level were detected. Results Compared with
the normal group, the sperm quality of the model group was significantly decreased, the positive rate of UU, the apoptosis
rate of the cells and the expression of Cyt—c and AIF were significantly increased (P<0.01, P<0.05). Compared with
the model group, the sperm quality of Chinese medicine group and Western medicine group were improved, the positive rate
of UU, the apoptosis rate, AIF and Cyt —c expression were decreased obviously (P <0.01, P <0.05). Compared with
Western medicine group, the sperm quality in Chinese medicine group improved obviously (P<0.05, P<0.01), and lower UU
infection rate was not statistically significant (P>0.05). Conclusion Zhibai Dihuang Decoction in improving sperm quality of
UU infected rats is better than azithromycin, and its effect on resistant UU infection is equal to azithromycin.
The mechanism may be related to decreased expressions of apoptosis factor cytochrome ¢ and AIF.
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1.1 R

1.1.1 zh% 60 H SPF 2% SD Rt R, K
B3t 4-5 A H KRN (200+20) g, H TR 3k v 5
KBNS N w R ST B ) AR RV T IE S
SCXK(#)2011-0003 , ] e H B2 24 K3 Il i A= )
B 2= 5% VRl UES - SYXK(H##)2009-0001 ,
S E IR (2542) °C, IBJE 409%~55% , HREE XU R
U A RREAEITT o SR OGHR 12 h, JBEE 12 h, FIH
RESYOK, e iRRL AR A kY

1.1.2 254 FOAAHLEE . 2504 B i B i
AFE (GRS T AT A B LU B A TRELLI 2 |
P PR ARZS (O 26 ) ERFn ) ER BRI T &
U 24:12:12:9:9:9:6:6,, M 254 5, 4%
e R VAR 42 DAL L8] E i e v R 2 R 2 )R
B M2y 5 HE A 950 ¢ 25, ST ZE IR KR
30 min, KRECEMIR,2 KBS IERIR A5 We4h
SR 1 gml, T 4 CUKF P IRE&E T, Blar
TR (4. AZERRE A RA R A,
FKS.0.25 o/ K, 15 :001120941, 1ifs Bk A 3 4
IR R & B 27 B 2% 25 mg/mL ATRE

1.1.3  BURSES UU AnifERk i B e Ry
SFHAE AL 25% 09 2 H73H  PBS W (Solarbio, H1

) s 4 A T8 & MK1020 , ATF B G5 53 B
& Cyt—c BRI S 73 Hridnl & .SP9001 171 &
B ph BT AR ) TR PR A4 JEOL-1
230 HUHL Wi ( HAS JEOL 23] ),

1.2 ik

12,1 UURHERE B UU ARERERE (RTaE
7, TR &M Tk UU FRUEREERT UU Wik
Brgedhrh 37 CH53E 16~24 b, O EUAE K B A
Bh SR B D RS L1000 S R W A TR LA R, 42
B, ARSLERATH UU R~ 5x10° ceu/mL

122 UU B R RMYERER T S B2
AEYEROTED ) BENLRIE 45 H SD MErE R, HE
BRI ZE IR AR S i T AR, 20% 19 5%, 7 0.5 ml/kg
TR I P T SRR S ) AETC R A5 T AT P IE I, 72
SYUEBS IS IV, S PR 4K T e PR 3R A PRI , 2%
JEREA UU4 RTERRW 0.5 mI/ 2, R o] 5
BB IE R . FREER M TCI ., IER4L 15 H
K BRI AR 5] 55 140 T 1) 5% 06 o8 1 A AR 3R UK
0.5 mL/H,

1.2.3 U RBZ5)5: FHMEREE 7 KL
H5 HUU ERGeis BR BRI g il as FH R R 1A T
UU 8535, 3598 FIMERRR I AP A n )
(1) 45 H K BRCR HBENUE 3R 5 I AL A 1R T
2 PAT R RIRIT AR A 15 R, A 15
VERIER AL, TR 10 KIFIRAZ], IEH 4,
BRI B 25 A B K IR TALHE B AN 259 4R 24
RN YRR TR L b AR AR FAE TR,
NI AZE A 25N 7.8 of (kged) BT T8 ZLHLA 2,
40105 ¢/(kg-d), SAELREE21 d,

1.3 BRSSO 56 ik

131 KERRRTTEARI  HREE22H4T, F 37°CTi
) PBS W E 1 i, SRISFEHT SRR AT 3 mL
37 CHURAY PBS WAVEFRILA, FHICH TR I MR
LRI ESRRSEIRY] 4-5 T, wEal RS
S R TR T AR SR TR SR
ML 37 °C CO, BEFFE T, P HLS min, FHEET 2 F5R5%
BB PR BRETH, HEg TR, H
PBS WoRH 10 9 Tk, e Sei s R ks T30
KRG THE T8 B E0E

1.3.2 UU I Ay s ok a1 20 uu
R GUEEAE T RS A B F 37 CIY
EIRAS I T — R — I A, BRI 45 0 45 57
HAVLRARE AR L, IR BT, 5537
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PRI, S ARSI UU RGO A G AR T S A T2 T Cyi—c  ATF FIRR5E2 IR 17

48 h G R FRFATEAT AR BT R B
1.3.3  SUAEAAERET AR SR AR AT R A
A ImARICE: (TUNEL) 25 S 10 - A% th A Fi it
SR R RPN, B A T A 4H
1.3.4 SAUVERAIEET-INF Cyt—c AIF FIKHKE
W WO S2 AL 2, 44 8 ELISA 557 &1
SRR Cyte AIF FEIRREE
14 Gtk

THEGRILL “xas” Fm | WPREASEHEAT Oy 22 550
K5, Jr 22570, H One-Way ANOVA i35, H-#E4T
] 1) 25 A T 2 RSP0, FHHES BB ARG 5,
BE I SPSS 17.0 St ikt 11 4b 3, P<0.05

EREGIFE L,
2 H#ER

2.1 HHKBHRTIESHIEN

HIEw A R, R4 KRR A BT B 9k
T EHLH R PSR T S RO R, 22
S HA G X (P<0.01 5 P<0.05) ; SR [
B G PEZGA A B YO T, R th4k
MR | AR MBI , ERA RIS E
M (P<0.05,P<0.01) ; 25 FE$E 55 A B SehE+ i
SRR T RO L TV 254, ZRASR
TH2FE X (P<0.05,P<0.01), W55 1,

*® 1 FEAXRBTFRESHLBRTFHF (%5 ,n=15)

45 il ik (g/kg) AGRTT (%) B AT (%) EHAGHRE (pm/s) MR BE (pm/s) P HIHEE (m/s)
EWAH - 1.03+0.09 2.07+0.52 10.95+0.98 42.03+1.35 16.22+1.52
A2 - 0.07+0.03%* 0.35+0.13%* 6.78+1.05%* 38.107.65 10.05+1.80*
T4 7.8 1.11£0.30%44 2.40+0.59%4 12.11£1.624% 54.30+2.35444 18.40+1.27444
[LEzEE] 0.105 0.600.19% 1.32+0.27% 11.47£1.21% 45.75+1.64" 16.69+1.02"

X 15.940 13.260 15.206 10.209 12.399

P 0.001 0.004 0.058 0.017 0.006

L HIER A A #P<0.05, #*P<0.01 ; SHEHIZH LA A P<0.05, A AP<0.01; 5 752540 [ 4 A P<0.05, A AP<0.01,

22 FHKE UU BRYLAGIZE i
SIEH A A BN UU BRI ER 22 R 58
THFRE X (P<0.05) s SR ik, b 24l i 2541
S Gt X (P<0.05) s T 22 55 25 4H 1
B, 2252 L (P>0.05), W3R 2,

R2 BAKR UU BN REER

R 3 FEKRRERBEME Cyt—c AIF BRIZKF K 480

4% n UUBRREBEMER(R)  BHER(%) X P
EFA 15 0 0

MR 15 13 86.7% 9717  0.05
R 1S 5 333

aghdl 15 4 26.7%

RTEIER (xs)

4 n CytC (nmol/L) AIF(nmol/L) IMIIRT-4(%)
EH 15 1265£17.8 153.8+28.1 8.2+1.7
FEAIZH 15 191.4+21.9%* 230.4+29.3%% 13442 4%
[t 15 150.0£21.3%4 184.8+18.544 10.5+2.144
GREE 15 153.2£14.4%% 179.4£19.74% 11,122,044

FA 29.661 25.652 5.725

PfH 0.000 0.000 0.003

0 HIEW AL *P<0.05 ; SRR L A P<0.05,
23 FHREANG A TR A
AR ARG A TR W B T, SR A L
B, BRI L (P<0.01); H2h 4 PUzh4 A
IR TR AR R, SRR i, X R A SR
P24 L(P<0.01), WLEE 3,
24 FHAKK Cyt—c AIF [FREKFIEH
FERIH P T A T Cyt—c AIF FEH BT E
HIEWHWEA R E L (P<0.01), £&383697 5
frR2y TEZ54H Cyt—c  ATF F3RKSE I B, 5
FORIZH LA Gei 7 8 L (P<0.01) . TP 254574
Y N LA Gei 22 L (P>0.05) . WL3& 3,

0 HIEH A I =+ P<0.01 ; SEIRIZE L #22P<0.01
3 1Fig

AR UU B Y A PR AE B R BN R B N2
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MRLPAT-ROC R, AR T E RO i TRk AR
G ER, KEAZRA T T i s A &k
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MR, TR SAIRZ R 8 Shinhx 2e(5 5
HREALIB LA Z JG S X B AT /3 RPN
R P TI T, — BIF R PUATR T 34
MIPATS . Mo AR TS SoRi AR o Bk i Ak
IS T Bt B — A i o P I S P TR, e
Cyt—cl, THGPAT I TP BT B, Cyt—c 1] LA
Caspase FIGRAERTAER, 2 A T2
MO AT DNA (REAE , 20 MO 28527 % A ML A i)
B, TEARZ AT b, & B M A U8 1 nT fE
Hl Cyt—c AHRFRFR, HNTE Cyt—c BG40 TE
SRR 11 Bel-2 G005 8 R Zobr 14 i
P B O TR GBI R, Cyt—c — BRI, Al 5
NGARTH AL F-1 (apoptosis protease
activating factor—1, Apaf—1)#HH./EH T2 Caspase-
931k, &1 Cyt—c. Apaf-1 5 Caspase-9 H &Yk
SEP TR I T AR AR SO T RN K T Caspase—
3, 5 REIER N, Fe A F AT XA TR R
A Caspase FIETEI , B FR MK Caspase
Toi&AE . Narimon®SEEH T HASH A 5256 ——R 25/
KEH Apaf-1 FEH | 2Z J5 4k 35, R BLX L /R
B R A 2 TRNRUR B A AT AR AR
SR (AR SRS T | h ot B n] LIS
A5 th Cyt—c Z 519 T, 7T RE FON A= 58 7 A 55
P Al

RGNy, ALY T 55 e TR A e ) YT A
YR 2R, e R AR 1 Tt o &40 L 0 o g 4 o AR A T /S s
VERT o ABSRITARE R A BRI ATE Z00] DU T
RKEHMREMATEAMIIT- D6, Gabriel B 457
AR T Cyt—c J5 , RRARIBARTE R A T2
X} Apaf-1,Caspase—9 Fr1E BT P8 T4 B A HO- , M
JEHT AIF Z 540 iy, Hod e — R AR ok
B, HAMIESLHE , SRS AT WA ALF
[FR3F 125, B, 76 240 M0 T2 1 iz ALF i
HEAE IR AR S UG AR S A TR
72, AT e R A T EE AR X T Cas-
pase {5 5B BV, ALF 55— 280 ST ) 3 it £k
BRI T @12, B2, Cyt—c 5 AIF 31X IR
[ JR T SR ion 1Tz an /e T HLml rY
SEAVERZRENE, ABATTR]TBEXT R T ARl FE T fih A
RREPAT R , 80 R BT AT RE— R 5 e B
AIZRMIIH T

B AN IR BRI K ERZ
E, (BEITIe)H  “WOITJEEIR I A 2, S =R
0 AT B RN B K BV T i i DA
Z AN Z IR IR B PR Z WG TS T K LA Z

A 2GRN 28 B IRZ IR B BB LI Z . 25 1kN
BRI T &, = FHG I AN T Z IERW, "z
BOR HIREARZEUC T, A BB TE AR K IR B
VG KAFREZ I ERMATT LA B TERARNE 3
AL, G UU AT B A IR 3Rl 5%
AR Z IR, WORIRYTT UU ez i AT | I IR
DURRHE 3 R FIN0A YT UU SRR 115 3
7122 FUKG 22 80 AR AR T 55 i B0 A
M) TEERSOR . ARZTEEDN H 2 H WK
TR AR PR A R

ARSI TE R, R b 20 HA B A 4T
UU BYAERT, HT UU MR S & 8 R A ,UU
TR A 55 AR A0 TR R AR DG, UU g e
fEAEXG A Y A T ] B S EOR MR BT i T PR R R 2
—, UU BGYJ5 HEREE MR TR O 7 3R
IRV BE G, AR E AT UU e i [R] ) RE
FAIX Caspase KRR IO T- T Cyt—c £k
TKAF-FI R I Caspase JEHCA 445 SCEERL N K+ AIF
IR ARG A LA T80 IF B m RS W T A
BT F Cyt—c \ALF 3RIK0 T B AIHIH 57
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