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Protective effect of baicalein on mouse ovarian injury induced by triptolide

HUANG Yan
The Second Hospital Affiliated to Army Medical University, Chongqing 400037, China

Abstract: Objective To investigate the effect of baicalein on mouse ovarian injury induced by triptolide. Methods Female
healthy BALB/C mice were randomized into four groups. The mice in control group were given water contained 5% DMSO. The
mice in model group were given 25 pg/kg triptolide orally. While the mice in baicalein treated groups were given 25 nug/kg triptolide
plus 100 mg/kg and 500 mg/kg baicalein, respectively. On the 41st d of experiment, continuous vaginal smear were made to measure
the sexual cycle of mice. On the 47th d, the superovulation experiment was carried out. On the 50th d, the mice were sacrificed to
collect the ovaries. Ovaries were examined by hematoxylin and eosin (HE) staining, and the levels of follicles were counted. The
levels of superoxide dismutase (SOD), malondialdehyde (MDA) and glutathione peroxidase (GSH-Px) in the ovarian tissue of each
group were measured to evaluate the level of oxidative stress. Western blotting assay was performed to measure the expression levels
of thioredoxin reductase (TrxR), thioredoxin (Trx), glutathione reductase (GR), and GSH-Px. Results Triptolide significantly
induced ovarian damage, reduced the number of follicles, induced ovarian interstitial connective tissue regional osteoporosis, and
decreased the activities of SOD and GSH-Px, while increased the content of MDA. On the contrary, when adding baicalein, the mice
ovary development was obviously improved. The follicle cell number increased, and the connective tissue in interstitial region of
ovary was well-stacked. The activity of SOD and GSH-Px in ovarian tissue was increased and the content of MDA was decreased.
Western Blotting results showed that the expression levels of TrxR in model group mice were significantly down-regulated compared
with those of control group. However, compared with control group, the expression levels of TrxR were significantly up-regulated by
baicalein treatment. Conclusion Baicalein can enhance the anti-oxidative ability of mouse ovarian tissue by up-regulating TrxR
expression, and may play an important role in the protection of ovarian injury induced by triptolide.
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A Be 1A SRS, R 5T R 3 5 R ) s A A
FebE, @ A AR B T AP K, BT
FOT R 2 Tk H 2R 155 5 R K B O BEGH B 4 ) R4 AR
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BABH R (itS SMB00325, FiEaH=
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B H 55 B Gibico Al 42 il E 4R M MR IR
(PMSG) M H Lt kIR0 A%E
JEARYERR R (HCG) W H N ERE AR $I 5]
AN EA LR (SOD). W% (MDA) FI4Ht
HLS S B (GSH-Px) #3718, A3k iR

EHFR A I T AL R SR AR AR . 4t
WA E AR (TrxR). BREEEA (Trx). &
e H RIS )REE (GR) GSH-Px Fl B-actin HTiAIIIA H
[ Cell Signaling Technology 2~ ]; FT LR 711
o ATAR, T T A AR SRR Eh il (PBS)
NARSZEG =R A&0EK H Milli-Q H4liZK RGeS -
1.2 K4

fe FEMENE 7 F# BALB/C /N, AR (20+
2) g, WAbRT4EE ALY O, S
YFaliEgs 5 SCXK (&) 2011-0011, sh¥itiam
PERRIFR 1 G 3850, B 209 S0 38 38 41 s ie
S AC HR LR AN S50 B HE AR
1.3 {¢&%

Leica EG1150 A JIEEIEHL. Leica M2235 £ /i
PIA L. LEICA TCS SP5 LR £ A5 (2[H Leica
AFE]D; DYY-12C B Hfin =1E 2 A kA (Jbaiss
—AXEE] ) DW-86L30 M RIRIKAR (BN S HAX A
WA MR ATD; MS II Minishaker iWjiedE % as (1
TIka A7 ); METTLER XS205 &4 X7 (5
IR OGRA R 2] )5 IX71PHEL {5 & %
HE B LG RS (HA Olympus A AlD;
Eppendorf-5427 & 4% &0 ML Eppendorf-5424
AN EE RS OHL B AR B DO S8 = A A BR
"D; Milli-Q #4247k £4t (3£ Millipore AF]) .
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8 FAWSHEME BALB/C /NRBENL/ A 4 4,
10 Ho XTRRARK ig & 5% DMSO AEEEEK,
WU ig 45T 25 nglkg HEATER &, HERILHE
HIF ig 25 T 25 ng/kg B A H ZE A 100 mg/kg 5
K&, mEREAEAFN ig 4T 25 ng/kg & A HE
HE M 500 mgkg X = (AWIIBEMRTE 5%
DMSO HJAEEER/K A . F 25 SR /)y BR Ao AR
TLFERT A%, BFH 1R, EL4575 50d. B H/MR
fH ig MEAHIT 200 uL. MEFICHLE25 50 d
&2 /N BRI 2E KA
22 [RiE#RRREE

T ig LA IES 41 RS, FELZE 10 d BT FIE R
Fro BRI NG /N, REENE, %
A/ AR ERER K, AN R BATE R 1, B
JEH R T E B BiRik, MFE, BN 95%L
HE s 15 min, EIRYEE S, RAEHERA,
THEVINER BB 15 FE A .
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Trx. GR. GSH-Px A, 4 CiE&. LA B-actin
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BB L R PTIL F 1gG, HIEME 2h, BRI 3
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27 GIrERE
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M X +5 2R, PANEECRH ¢k, 2400 SR
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3 #R
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FaE R R Yeta )5, ELEIEE 10 d 5541/ R
(I RA I8 74 bR AR . /N RSP 31 3l A B A et
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xR, BB/ N RS A B B (P<
0.05), BEFRA/NRYESI AR, HEES =T
BEIER, XHESIE AR E AR IG5 (P<<0.05),
RN . BRI, S REESEER A
i H 1% S BALB/C /N RIS BI3E K .
3.2 BEEXIPE MG/ RIVERENF

HE Gt g 5 (B 1) $E7-00 B /) RN S5 21
YRV CJREG RV WIZKORIE . IRKOPIL . RREADRIL)
STz, JRAR UM B A AE I B R X B
S /N BRL O 5% 21 RV R IR R AH e/, R S
e BROMLE b, HEERE 2, SR msioniEg 2,
[B) o X 32 2 AH AR o B R A a2 /N R
RGN L S RO AT, R AR
HEUE .
33 BT RARELABERRMN/NDREBHINTFHEDN
Al

FEHEONSEEG fe, LRI RS SIS
/NI E I XTIEZE /N BB HE IR T AR
Kt e, T (78.5+202) 4. MY
NERFTHEIN TR, SR W, P
(23.94+7.6) >, Frm RO 2 B e /b (P<0.05).

=

Xof T

1 &SANRIVRANARIZFIE (HE, X40)
Fig. 1 Pathomorphology of ovaries tissue of mice in each group (HE, x 40)

XK 100 mg-kg™! HHFK 500 mgkg™!
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TR R/ R HEN 7 1) = AR R R H I
B GE, S REFIE4EHI T E (51.7+
1.5 A, 3SR EAEAEA 74 (64.6+£21.3)
A, EREGITEYL (P<0.05). SRR
RESEAR TR A TR 2275 5 10/ BRUBEHEUR Th REREAIK
34 EEZEXWIIEHEMRRGNRERIIFHEN
=AU

NS RIB B IR 1 fR . SR L,
R ZH /) §R 5% 2 DRV 50 ek, T A B B Ve 5
BN, HEAANE, EERMK. SfEHDR
YIELJFAA NI . RN RBUPIE. RN EL
BYWZ, MBS R . SRR HES R
R UEER AR RIEFIPREHINEESR, ;£

O IE R R B .
35 BEEHEXMNRINTMEMP SOD FEM K
GSH-Px. MDA 28950

Wk 2 fon, SxtRRAbbE:, RN R P B
AL SOD M 1t 2 35 PRI (P<<0.05). H5HEAIAH
b, B2 A/NR PB4 SOD BHE T+ (P<
0.05); S R4 Lhs, BIAY 2H /) B B BESR s H MDA
HiET R, HE R A S MDA & K(P<0.05);
FETRUSH /N B O BRI A GSH-Px et IR 41 55 2% %
i, M#% KA )5 GSH-Px K FTHE (P<0.05).
SRR, HOABEHFE AT R OP R0 N A
A, T35 2 AT AR EAORPE  S B A &R
IR SHAE=R AR

*1 BEEXPFAEHRG/NERSRIVEHENFE (X £5,n=10)

Table 1 Effect of baicalein on the number of follicles at different levels in mouse oocytes (X £s, n = 10)

451 7l &E/(mg-kg™") B4R G A IR IR /A IR G/ BN A PAAB Rt A
xof — 48+ 7 40+ 5 84+18 28+ 8 12+ 4
LAY — 29+ 6* 16+ 6 52+13% 10+ 5 33+12%
B R 100 37117 33+12° 73+21" 23+ 7° 16+ 5°

500 44+ 9 36+ 7 66+17" 23412 18+ 7°
X RAR: #P<0.05; SEMALLE: "P<0.05, TF&RF

#P < 0.05 vs control group; "P < 0.05 vs model group, same as below table

#z2 BEEEINNRIIFGES SOD 5EHE K MDA GSH-Px /K FEHIFM (X £5, n=10)
Table 2 Effects of baicalein on levels of SOD, MDA, and GSH-Px in mouse oocytes (X xs, n =10)

2H 5 FE/(mgkg™) SOD/(U-mL™") MDA/(umol-L™") GSH-Px/(umol-L™")
pagicl — 2225+2.18 2.10%0.32 105.68+14.54
iR — 12.58 +1.22* 43140.32* 67.87+ 8.80%
AR 100 19.53+1.21" 3.38+0.28" 93.46+10.40"
500 20.33+£1.05 2.461+0.19 104.57+13.24"

3.6 BHZEX/NRIIFMAEFS TrxR. Trx. GR.
GSH-Px ERFRIZERIF M

WE 2 Fras, SxtiRdtbis, AR /N R I RE
AHHL A TrxR AR EEP R TR, 1 Trx. GR.
GSH-Px HE HRIEEARZHM; MAEXRG, TrxR
fFiAEEE ETF, Trx. GR. GSH-Px HEHRKIAE
WAHYIRAAL . BEUTE 2 B T 3 5] E O B ™ A
FANIBFEES TrxR FR, MEE R0 LAY E
ANFEFRRGIEM TrxR & AXEEREK.
4 g

L A1 O e E SR RRME I A B D e R B
YEF, oy b e 0 AR T2 B R 2 I AR B

YRR, el 72y SR AR i A A A B e it 17 EE 2
TOABE, 53 HhIIIIE R o i d A 2L O BRAH i R
] B S R 1 R S Th RE AU . 2% o L B 4 4
SRELThRERT, FBURI4E AR TN, S 3N R
MR AR R O S R, RS U L R I
REJI R, AT B — S5 B A2 IR S AR .
A FC R B 2 T H AR AT 51 ke /s SRSl A A RE G
ARG N B R R R, A% St R A
IR, HBUNEIEZ . XEEIR U IITE AR
RIS/ ER RTINS T eI AR T . 1T PR K AT AR
PRSI T Fh 7 0 TR PR RS S I O LA 1
LR UL A R R B
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Trx ——— S G —— ﬂ_@ 300
=250
TrxR — ————— % 200 o
GSH-Px G 4 T E 150
(R GG G G T & 100
s}
B-actin b L R = 0 it
e A 100 500 ST B 100500
HE R/ (mgke™") ¥ F/(mgkg!)
120 120
. 120 3@
100 g 100 & 100
#® g0 ®80 = 80
2 & 2
Z 60 = 60 q{ 60
i I e
w40 s 40 & 40
E 20 (':é 20 E') 20
0 0 © 0
MR B 100500 PR B 100 500 X B 100 500

W K/(mgkg™")

Sxt i@ thss: #P<<0.01;

WK/ (mgkg™)

SRR R P<0.01

W K/(mgkg™)

#P <0.01 vs control group; “"P <0.01 vs model group

& 2

EHEE)NRIIEMEES TrxR. Trx. GR. GSH-Px RiIZERFM (X 5, n=10)

Fig. 2 Effects of baicalein on expression of TrxR, Trx, GR, and GSH-Px in mouse oocytes (X *s, n =10)

EIEHTEDT, FUARN ROS HIF=4 A1 ROS iF
bR ARG TS PEOIRS . B TRMIER, S
ROS /=14 2 s/ AN LIATERR ROS B I TR, L
W o HBUAA R . LR AL T A RIBOIRZS
i, RPN ZHEGHE ROS BEARX TF sy, AR 1)
bree s, Al FEWARHLNE FUE AR, Tl
& DNA A A AR RIE R, SRS
R o A NN UL T BHRES,  [RI RERS
SREUR R R EEEN, T REUERRAE, MU
ZIPIR R AR TR IS, 218G IR S45 1 1 SR
PR 2 — 13140 AT A R B0 2 7 R R AR B AR /)RR O
BESH M A S, T 3 55 3R ) DA 3 PRI AR
AR v/ GV oS SR NI B AN (E
MATRe S HprE D aed o0, @t gl 5%
AL S5 BB IR S I B 1 B Rk ARk, K
TR A R AL IR B fS , TrxR RA &%
A%, TSI TTLLE S B TrxR (ERE
fo TrxR. Trx FUI 5 7Y 0 B f i Ve vy — A% EF R 1
% (NADPH) — 24 pl 7 ANk P B (1) S Ak S5 &
Si-Trx 540, TrxR GV Ia] LAE Trx b ik 5
RE, REEARPUATIRE, ARSLIRg RIgniE
HRMPUAAAEA TR ZiEE B TrxR HIRIAE
BEMIHE S TrxR BTG PETT =21

R BT, BEEXE AT RGP

RO 2RI E R A TONIm PR F 3% 3 4R
7 —EWS%E, WNEGHMAHEARTERL
RSO T B K .
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