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Protection of catalpolon on apoptosis of rat ovarian granulosa cells induced by
cisplatin

ZHANG Ru-xian, WANG Hua-min, CHENG Xue-min, ZHAO Sha, ZHANG lJing
Xingtai Mother and Children Care Courtyard, Xingtai 054000, China

Abstract: Objective: To investigate protective effects of catalpolon on apoptosis of rat ovarian granulosa cells induced by cisplatin,
and explore its mechanisms. Methods Rat ovarian granulosa cells were cultured and divided into control group, model group
(cisplatin 50 nmol/L), and catalpol (50, 100, and 200 pmol/L) groups. Then cells in each group were treated in the corresponding ways.
Cell viability was determined by MTT method. Apoptosis was detected by double staining flow cytometry Annexin V/PI. Western
blotting method was used to detect expressions of apoptosis related protein. Results Cisplatin could significantly decrease the
viability of rat ovarian granulosa cells and induce apoptosis. After treated by catalpol, the activity of ovarian granulosa cells was
increased, proliferation was up-regulated, and apoptosis was decreased. After treated by cisplatin, the expressions of the active form of
cleaved caspase-3 and cleaved caspase-9 protein were significantly increased. Catalpol could significantly decrease the expressions of
cleaved caspase-3 and cleaved caspase-9 in cells. Conclusion The addition of catalpol to rat ovarian granulosa cells can significantly
change the anti-apoptotic and anti-oxidative ability, and play a protective role in the apoptosis induced by cisplatin. Catalpol can
improve cell viability, enhance cell proliferation and anti apoptosis ability, and protect apoptosis of ovarian granulosa cells in rats
induced by cisplatin.
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TR 22 0 B SR AR I T B R T I R 2
J85Y s AE O DRIRER HU VA T 1 7 AR 1R B S5 47 1k
(EL R LY L YN -

M3 X SR YI LTS Rehmannia glutinosa
Libosch. [ TE AR, H. %€, V0. BF. Ba, A
AR RIS T s 24 0 ) sk
A~ BRA BT (RARTZ) , HARKME
5375 7N AR I B AL AR R T I R O B L 5 R
FVRTT o FEREAE R B b 23 Bt I BRI I i 15 28
REMEAEY, BAT R PO s 4845 pie
P N NI /11 L 1E 718 Z
PREPE, T B P AR A A R RS R
G SRR AN L 1 A2 7 N AT DR R WARE
SIS 198 b i L 1 R AN R e =
SRR B4 15 J B0 SLRMORAE L R4 PE L,
Hi B RS Se07 R R SR B, R REAE B U 2)
TBYT IR G O S R SR AR
1 #R5AEZE
1.1 YEEFNiLF

UV-3600Plus 73 JOGEETE ClRyidtAl A BT i
AFD s MEHHBIKRS CGEEMAIRAFD 5 41
HHA (HA Sanyo A7) ; DW-86L30 HifiLikvk
i OBUN S AR A A IR A D 5 it (58
Thermo Fisher Scientific /3 #] ) ; MS Il Minishaker
e % (FEE IKA A+ 5 GS-15R K =i
2L (3E[E Beckman A F]) 3 AUY120 404t
FoF (HARREAT)D ; HNY-200B & 40 H
T T TR IR CIE I B R S 56 5 1 46 AT BR 2
A]) ;3 MLS-3750MLS-3780 = JE 24K (HA
Sanyo A1) ; Milli-RO Plus #4li /KX #s (K[
Millipore A 7))o

TSI RS 10 mg/ ), FEHI 2 IR
Nl FEEE (LS Z2-005-140801, Ji 20 50>98%) ,
B G 5 AR AR A s RE AR (55
1585686) , F[H Gibico Al; 5% 2 B/ IR
Z (35 13091) , ZE[H Sciencell 2A#]; A4

(#%'5 A97E00G), 3 [ Gemini 23 7] ; BEMe W (MTT,
5 M2128) , 3E[H Sigma A7 4N ER AR
Wil (B9 KGP150) , stk AR &
i FR/A ] ; Western blotting #H%HT14, 1 caspase-3

Py

25 9662) . cleaved-caspase-3 (135 9661) .
caspase-9 (fT*5 9502) . cleaved-caspase-9 (575
9505), 3 [H Cell Signaling Technology 2 7 ; GAPDH
ik (M5 AF1186) , L3~ RAWHE ARG M
/v Al s AnnexinV/PL 40 Jg o T2k ) & (1R 5
KGA108) , m Bt DR R AT PR A 7] ; Ham
F12 Higedk, dbntiE KR EWHARAR A A
DMEM }57%3&, 2£[E HyClone /A w5 HARIRKF] (4
Mrat) Wb ntd Al .

1.2 SREY)

e FEMEME Wistar K, SPF 2%, /&)t 180~
200 g, 25 3, 12 Jke, B Jb Rt gEE A s
Py, SERIPIVEATIES SCXK (5() 2015-
0001, JENMIEMETE 3 d, fReFE MUK, B, 24h
BGPTSR B AR RS B e
PR SR AN A9 AT
1.3 UPEFRMES, BIEFRSHHESH

Ak 11 422 S B0 450 A R0 1E M K R EAT B 1
g2 87 S i v B A e N 11 1 N T O 1 B
YR BE, FH IR R A T5% IR,

EEE Rt S Sy SN Wiy A N I B 2 A WAN ERE
G IR, HILOREDIER. B,
JEMC L ¥) Hanks Y8068 B SE41 ZRHEAT P2 AT B, s
FHEMTAHZ RO Fglky, Wtk
IRy o K BN HLAERS i WA AR T U7, AETOU
S5 TN IR S () BN T oy B A, R BRI gk
BEHHATIRDE . 2 EETERE, R RV R
WiIT, HIHTEE Hanks ORIV 90— IF P e 2 3L
o, BESERE TIER, WeSRuEVE, &0 (800X g, 3
U0, 32 IR WCRON SRR A0 . A OREEAN S
WAL AAT T AT

TSEHCHN L& 10% FBS. P/S (1) DMEM/F12

(12 1) 55FR5E, RhSCSE i ROk A0 kAT MR, K N
SR U 5 X 10°/mL. HHE TE B 1R 40 i s
TR, B R ARRE S 40 e T, AR AL
A A 1 mL, S e R gRicE T 37 °C.
5% CO, 140 B & 46 rh 24T TE IR R 57 - OGP SR
S k6 R B R 50 nmol/L) FIAERE
50 100, 200 pmol/L ZH, 215545 T XN FE (14



1568 - PN T Y3

Drugs & Clinic

FE33H HTH  2018FETA

FETRACEE, 1 h JE AT 05 R, A InAAE
Pl ST P 40 S A T 45 T SRR L 5 77 2
1.4 MTT AN 5P £ Fki 404 7758 1

JFH 41 M 55 7 554 O SRR 41 42 LU B R R e A
NEARE, B IGTR Y 96 LA, 4 100 pL 40 i
RN &AL, FEANEHIEITEIR. 24h 55
FUHE el S M B 7756 90 pL, A 25. 50, 100
nmol/L JI4T 10 uL HEATHIL, B41 5 MR AL 7
B e ARG FEAE TR 96 SR, 4% [ 20 puL/fLI
PRI MTT #, B H 96 FLBURARG 7%
Fah 4k SE7 5 4 h, SR LA MTT %9805 8 150
uL DMSO, F5fL A 40 56 AV it I s #7822 i b
AL, BEATWR G B CAD K, P&l 570 nm.
R s 52 6 445 SR 32 5 A MO 0 AR S

Ji21A) F, 24 b REFLH G MG RS 7R AL 80 uL,
B PUEFBAF ) 500 100 200 pmol/L A%l 10 L
SrMIMAERESL, JFATIFE, 1 h eI
AT 10 pL 30500, 4l 5 AR L. A5 E 5E
MG FRAE T HLH 96 FLER, #1820 pL/FLIM S AR %4
HRIN MTT 39, BEJSHE 96 FLBUBONES 240 4k
ZLEE 4 h, BJEBFLA MTT W R 150 pL
DMSO, FEfLAWIITSE AR AR o R 7 22 fE AR (X
T ARSI, PR EE R 570 nm. VRS ALAN
FUAH XSG o

HIXAHE S = CRALTH A H— AL 4 1D / (B
S A= HELL 4 /D
1.5 ‘ApATIE RN

2 LA K O SLBTR 40 MR R 41X 10%mL, #4
MBI 2 mL 4> IR TCEE 6 FLAN s R,
HAGEEFEE NI B AN IEATR IR 24 h J5 AL
PRl MG W5 9E 1.6 mL, K TSCRBELEI 50,
100, 200 umol/L FEEE 200 pL 25N AEEFL, Fk
1798, 1 h oA 50 nmol/L JHt41 200 pL 4l . g
BHERGEE 6 LB i, fEslbE ekt T
{# ] Annexin V-FITC 1 PI, #7800 E )5, 1h N
KA AAE 488 nm BRI . 530 nm K5
WAL . DA NGRS BR g T An
THE 20 T2

B T % = T B A
1.6 {HREIETEME XA FRIEEN

F2 L ALK O SR A0 MU AR &5 1< 10%mL, #4
SN 2 mL 2 B N A E B SR B 1 6 FLAR
o, PR IRICE NI B N TE SR 24 he Bl

Ll E MG B 7755 1.6 mL, A4S H B 4T 1)
50, 100, 200 umol/L #%EE 200 uL 43 5l A &AL,
FHHEATIEE, 1 h IO 50 nmol/L JIfigH 200 uL #1134
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Table 1 Effect of cisplatin at different concentrations on the
activity of ovarian granule cells ( Xts,n=5 )

EE ]| Fil4E/(nmol- L") A
X — 0.86+0.11
i 25 0.65+0.05"
50 0.48+0.06™
100 20.24+2 44"

Lxtiditg: "P<0.05 "P<0.01
"P<0.05 "P<0.01 vs control group
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Table 2 Effect of catalpol on relative activity of ovarian granule cells damaged by cisplatin ( X£5,n=5)

H - 4 AT 11/%
20 5 FHE/(umol-L™)
24h 48 h 72 h
paplisl — 193.02426.65 243.81+23.98 260.69426.0
it — 100.00+18.16% 100.00+ 14.55" 100.00+16.78%
FERE 50 95.79+8.40 130.43+9.09° 154.97+23.11°
100 149.334+19.19" 128.04+15.83" 190.834+32.50"
200 176.42+12.10" 194.73+18.32" 210.5+30.27"

XA "P<0.01; HBIALLE: "P<005 "P<0.01
#p <0.01 vs control group; ‘P <0.05 “"P<0.01 vs model group

2.3 FEEE X ISR 5 4% fE K 5RO S AL 40 AR T Y
A1)

L0 A L, B AR 2 O SORE 0 I T
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B5 O SEBOR AN B T, HORIRE ARG, LR
3. Bl 1.

=3 FEEEX O EFRMBE T AR ( Xx+s, n=5)
Table 3 Effect of catalpol on the apoptosis of ovarian
granule cells ( X+s,n=5 )

25 & /(umol- L") JHT 3%
o — 13.86+1.49
A — 53.48 +4.69"
P 50 47.34+3.62
100 34554451
200 20.24+2.44"

XL "P<0.01; SEIEAILE: "P<0.05 "P<0.01
#p <0.01 vs control group; "P < 0.05 P <0.01 vs model group
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Annexin V-FITC Annexin V-FITC Annexin V-FITC Annexin V-FITC Annexin V-FITC
R i FERT 50 pmol L™ FERS 100 pmol- L™ FERE 200 pmol L™

1 FFESRTIEA %S HY OP SR 20 AR T 1R R A 20

Fig. 1 Effect of catalpol on the apoptosis of ovarian granule cells induced by cisplatin

2.4 HEBEZFIREA (5 I O R IR AR Ki67 RikRY
S

L HALLEAR, B A Ki67 2k 5 3%

b (P<0.01), INAANFREFERE AT T 15, Ki67
PRI . AERERETTIALER 24 h 5, SR
E%E, 504 100, 200 pmol/L FEEELA f B AL 3k Ki67



<1570 - PN T Y3

Drugs & Clinic

FE33H HTH  2018FETA

ik (P<0.05. 0.01), HrRERER AL LL 200 pmol/L
RO STIENERE S R S TSRO R

.,"_,

X k]

FERE 50 pmol- L™

A BB E R, HL R IREEA M. LA 2.
% 4,

g . - i
]
iga B . e #

FERE 100 pmol-L™! FE®E 200 pmol L™

2 HEEEXTINEHEE SR I BRI AR Ki67 FRiXRIRNT

Fig. 2 Effect of catalpol on the Ki67 expression of ovarian granule cells induced by cisplatin

x4 HEXINEESMNETRMAE Kie7 FRiAMER
Table 4 Effect of catalpol on the Ki67 expression of ovarian

granule cells induced by cisplatin ( X£s,n=5)

A5 FlE/(umol-L™)  Ki67 (St EEH)
of He — 1.0040.10
FEAY — 0.38+0.06™
FElE 50 0.59+0.09"

100 0.73+0.12"

200 0.81+0.12"

SAPEALLLE: "P<0.01; SERALLE: P<0.05 "P<0.01
#p <0.01 vs control group; P <0.05 “"P <0.01 vs model group

2.5 FEERHDEIRER 4% R O E BRI A R caspase-3
5 caspase-9 ERFLEIE N

Ex A, B4 cleaved caspase-3+
cleaved caspase-9 ik & i E N B 5 IMAAS [F] 9
JERERE QAT T AL B JS , 25 41 OF S 50RE 40 Jifg o
cleaved caspase-3 ik & W] 12 (K (P<<0.05. 0.01),
L) 200 pmol/L AR HIAE H et SREALAH Ll
B ISR BEARRE AT T AR B S, -4 OP
WUk 4o cleaved caspase-9 FRIA & I b (P<
0.05. 0.01), HA1LL 100, 200 pmol/L FEEEMHIE
Fl et RWIFERE ] 20 T80 caspase-3.
caspase-9 &4k, FWHIBHIE SRR T R, i
TRy gp SRR 40 . WIS 3. R 5.
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cleaved caspase-9

cleaved caspase-3
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Fig. 3 Effect of catalpol on the apoptin-excitationin ovarian

granule cells induced by cisplatin
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( Xxs, N=5)
Table S Effect of catalpol on the apoptin-excitationin ovarian

granule cells induced by cisplatin ( X £s,n=5)

Y] FE/(umol L") c-caspase9/caspase9  c-caspase3/caspase3

pagies — 1.0040.18 1.00%0.10

Y — 3.20+0.38" 2.55+0.25"

FEmE 50 2.4440.26 2.040.09°
100 1.5840.25" 1.90£0.09"
200 1.4040.16" 1.2440.08"

L AL "P<0.01; HEAMILE: "P<0.05 TP<0.01
#p <0.01 vs control group; ‘P<0.05 ~P<0.01 vs model group
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W NF-«B . Ach 1@ AT PI3K/AKT.
BDNF/TrkB. JAK2/STAT3. TGF-B/Smad %15 51&
U8, Zedze RGMEZIR L O U « PR
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