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View from specialist: It is creative, and of certain scientific and educational value.
[ Abstract] Objective: To investigate the ameliorating effect of Vitexin on ovarian fibrosis in rats with polycystic ovary syn-
drome (PCOS). Methods: A total of 40 5-week-old female SD rats were randomly divided into a normal (control) group, a mod-
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el (PCOS) group, a metformin (Met) group, a Vitexin low dose (Vitexin-1.) group, and a Vitexin high dose (Vitexin-H) group.
In addition to the control group, each group was given a daily dose of latrozole (1 mg/kg) ; In addition, the Met group received
metformin (256 mg/kg) every day; the Vitexin-1. group was given a daily dose of Vitexin (20 mg/kg) ; and the Vitexin-H group
was given a daily of dose of Vitexin (40 mg/kg). Pap staining was used to detect the vaginal smears of rats in each group, and the
estrous cycle was counted. After 28 d of continuous gavage, the body weight of rats was measured, the ovarian morphological
changes and lipid metabolism levels of rats were observed by H&.E and Masson's staining, serum sex hormone levels and related
oxidative stress factor levels were detected by enzyme-linked immunosorbent assay, and the protein expression of fibrotic factors in
rat ovarian tissues was detected by Western blot. Results: Vitexin significantly reduced the body weight of PCOS rats (P<<0.01),
regulated the levels of serum sex hormones testosterone, estradiol, luteinizing hormone, and follicle-stimulating hormone, signifi-
cantly reduced the levels of LDL cholesterol, triglycerides, total cholesterol, and malondialdehyde in PCOS rats, enhanced the ac-
tivity of antioxidant enzymes, and reduced the expression of fibrotic protein in ovarian tissue. Conclusion: Vitexin administration

regulates the level of sex hormones, lipid metabolism, and oxidative stress in PCOS rats, and then improves the fibrosis of the

ovaries of rats.
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Ml 1wty CMC REW (ki 1 mg/kg) , Met 41
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Tab1 Primers sequence
M nAnld B 1) ¥ 51
GAPDH 5-ACAGCAACAGGGTGGTGGAC-3 5"TTTGAGGGTGCAGCGAACTT-3
Sod1 5-GCGTCATTCACTTCGAGCAG-3' 5“TGGACCGCCATGTTTCTTA-3
Sod2 5“TCACAGCATTTTTCTGGACA-3 5-CAGCCTGAACCTTGGACTC-3'
Cat 5“GTTTTCACCGACGAGATG-3' 5-ACCTTTGCCTTGGAGTAT-3'
GPx 5-CTGGTCATTCTGGGCTTCC-3' 5-GCTCTTTCTCCCCGTTCA-3

1.8 Western blot & il B £ 2 21 5 45 4k 4k K - 19 8
EESIN

B (SRR & 4 Bl A 6% .12% SDS-PAGE
8 5 v HEAT FLUK A3 S RE Y MR 4R R 80 VL 41 B
JER 120 Vo HL UK o 2 1 4 2 R I — 0 &0 3
(PVDF) i, 7K # , 250 mA 5 3 #% JI5 90 min, 5% it
NE2E W 504 2 ho ¥ PVDF 4y B E T — 3t Col-
lagen | .a-SMA .CTGF .GAPDH H1 4 Cid % . % 2
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Fig 1 Effects of Vitexin on body weight of PCOS rats (n=8)
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Fig2 (A) Characteristics of vaginal smear in each estrus period of rats; (B) Changes of estrous cycle of rats in each group (n=8)
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Fig 3 Effects of Vitexin on (A) morphology and (B) pathological changes of uterus and ovary in PCOS rats; (C) Ovarian

relative mass; (D) Vesicle count; (E) Healthy follicle count; (F) Luteal count

2.3 Vitexin X PCOS K fRUIfiL 7 P 38 2 19 52 i
KEULTE P T E2 LH Al FSH # /K- Un & 2 By
LB PCOS AR B 7, Met T Hifff PCOS K i
T.LH 89 7K F 40 5 B A% 11.24% (P<<0.05) I
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F2 Vitexin¥ PCOS AR M FMMENFM (n=8, T+5)
Tab 2 Effects of Vitexin on serum sex hormones in PCOS rats(7=8, 7 + s)

205 T (nmol/L) E2 (ng/L) LH (ng/L) FSH (IU/L) LH/FSH
Control £ 5.9540.32 61.8943.16 32.2944.31 12.62+0.94 2.5540.25
PCOS 41 7.124+0.15" 52.46+6.18" 44.664+1.77" 10.53+1.83" 4.4140.98"

Met2H 6.32+0.547 59.46+1.037 32.25+3.0277 12.89+1.577 2.54+0.387

Vitexin-L 2 6.12+1.027 58.56+2.657 33.57+£0.597 13.0542.227 2.6440.387
Vitexin-H 41 6.11+£0.537 59.04+1.547 28.60+£2.047 13.864+0.9777 2.07+£0.217

1 5 Control 41 b4, "P<<0.05, "P<C0.01; 5 PCOS 41 It ,"P<<0.05,77P<<0.01,

Control 25 PCOS4
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5 Control 4 Fb 48, " P<<0.01; 5 PCOS 41 He %%, 7" P<<0.01
B4 VitexinX PCOS KR FERERHARESH I
Fig 4 Effect of Vitexin on the morphology of periuterine adipocytes in PCOS rats

ZH LA 8 2% T (P<<0.01) ,HDL-C 5 Control 41
A HERRAR T 50.38% (P<<0.01) , L3 3. Met 41 K fil
B TG FRET 16.96% (P<<0.05) , TC il LDL-C 43
B F BT 22.22% F130.43% (P<<0.01) , HDL-C J}
BT LA (P<<0.01). Vitexin-L 20 K LA TG T [
T 15.18% (P<<0.05) , TC #1 LDL-C 43 %] F & T

23.01% 1 34.78% (P<<0.01) ,HDL-C J+#& T 1.31
£ (P<C0.01) ; Vitexin-H 21 K LAY TG . TC #l LDL-
Cr 3l F BT 22.32% . 26.98% F1 41.30% (P<<
0.01) ,HDL-C J+ % 1 1.37 % (P<<0.01), L ik&55F
W] Vitexin X PCOS K LAY Jif BTG 2= &L A A —
FEMHGEE .

%* 3 Vitexin ¥t PCOS K RAER BB &M (mmol/L, n=8, T £ s)
Tab 3 Effects of Vitexin on lipid metabolism in PCOS rats(mmol/L, n=8, 7 & s)

4151 TG TC LDL-C HDL-C
Control 4 0.84+0.14 1.88+0.31 0.87£0.17 1.3140.04
PCOS4 1.1240.03" 2.5240.34" 1.384+0.10" 0.65+0.02"

Met 41 0.9340.017 1.9640.247 0.96+0.16" 0.9140.097

Vitexin-L 4 0.95+0.19 1.9440.087 0.90+0.147 0.85+0.06™
Vitexin-H 41 0.87+0.06™ 1.84+0.187 0.81+0.07 0.89+0.087

5 Control 41l 4%, "P<C0.01; 5 PCOS 41 Lt 4% ,"P<C0.05,77P<C0.01,
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2.5 Vitexin X PCOS K B 15 40 Ak 17 3% 5 7K
S B B S rh 4 S Ak I 1 5 )

R 4 FrR , PCOS 40 K R i # MDA 7K 4%
Control 4 F+ & T 2.45 % (P<<0.01) , SOD . Cat X
GPx 7K - # Control 41 ¥ 47 8 % T B (P<<0.01) .
Met T ¥ J§ PCOS K FUIL7E 1 MDA 7K F- 3 PCOS
ZHREAR T 43.66% (P<<0.01) , Cat J GPx 43 9 F+ &5
T 1.89.1.18 £ (P<<0.01) . Vitexin-L 41 ) MDA %
PCOS 4l FEAX T 39.44% (P<<0.01) , Cat Jt GPx 5
PCOS 4L H Eb 43 85 7 1.59 ., 1.17 5 (P<<0.01) .
Vitexin-H 20 () MDA %; PCOS #1 F [# 1 46.48% (P
<<0.01),SOD . Cat } GPx /K ¥ 5 PCOS 41 #{ It 7>
BIFEE T 1.50.1.74 117 4% (P<<0.01) . | iR%E
2 Vitexin 7] LL 45 PCOS K B IfiL 7 v 4801k 17 3
KPR BRI A A K o

N T ik — ST Vitexin 93T A ALVE T KK
B O HE 20 20 v B A Ak 1 19 mRNA KCOF (B 5) .
PCOS WA K RIt ALl Car .Gpx .Sod1Fl Sod2 1y
mRNA %3k 7K V% Control 20 #H L ¥ A B E FEAK (P
<<0.01) . Met T i J7 (9 PCOS K Bl bP £ 41 21
Cat. Gpx . Sodl F1 Sod2 1) mRNA # ik /K F &
PCOS 41 & % F+ i 1.92,1.30. 1.55 F1 1.39 fi5 (P<<
0.01) . Vitexin-L 21 K B 5P 8 4 81 ) Gpr . Sod 1
M Sod2 9 mRNA ik K70 8 PCOS A4 5 1
1.27.1.71 F1 1.42 £ (P<<0.01) , Cat ) mRNA % ik
KR T 1.494%(P<<0.05) . Vitexin-H £ K 59
A LU Cat Gpx . Sod 1 1 Sod2 iy mRNA ik 7K
A PCOS 2 i #2795 1.79.1.41 . 1.87 F1 1.554% (P
<0.01).

4 Vitexinxt PCOS XM & &K HKFEHFME (2=8, T+ 5)

Tab 4 Effects of Vitexin on serum oxidative stress in PCOS rats (#=8, z =+ s)

20 5 SOD (U/mL) MDA (nmol/mL) Cat (pmol/min/mL) GPx (nmol/min/mL)
Control 41 46.82+2.86 0.29+0.07 86.46+7.65 448.51+1.51
PCOS 4l 35.13+£1.09" 0.71+£0.16" 44.29+7.49" 362.65+41.92"
Met 41 47.22+6.57 0.40+£0.077 83.88+9.857 42712442427
Vitexin-L 41 49.094+8.22 0.43+0.097 70.56+12.587 424 .22441.997
Vitexin-H 41 52.7841.637 0.38+0.0477 77.18+17.317° 423.91+41.487
7 : 5 Control 4l 2, "P<C0.01; 55 PCOS 41 He 4%, P<C0.01,
1.5 o a 15 15 1.5
#
y ## o
L 10 = i % o] w I % 10
< = m < 2
Z - Z #o 2 3 wow 2
E E ok E = E
E 0.51 S o054 ﬂ H E 0.5 ﬂ g 0.5 ﬂ H H
X
0.0 T é T T T 0.0 T T r T T 0.0 T T T T T 0.0 T T T T
& & ¥R S oy D & F > D & &F ¥ &S
O°° L 4\\6‘" y \@9‘\ oc“ L @4\@‘& N \@-\Q & L 94\@"?‘\ 4\@.\*\ s & 4\@"' & \@-\Q

5 Control A b4, " P<C0.01; 5 PCOS A b 4 ,7"P<<0.01
B 5 Vitexin¥ PCOS KR IPE R KR EE Car, Gpr,Sod1,Sod2 mRNA 7K F B 5
Fig 5 Effects of Vitexin on mRNA levels of antioxidant enzymes Cat, Gpx, Sodl, and Sod2 in ovary of PCOS rats

2.6 K ELUP L2 2 Masson's e (6,25

Masson's ¢ i 25 J g sk PCOS K [ 00 5 77 76
24k 4k (K 6A) , Image) #47 % & 0 871, 45 R B~
PCOS 21 B & £F 4 46 BH % 18 FX b Control ZH 3% fin T
L.97 4% , 1 28 MetiR97 J5 , PCOS K KU BN 5 £F 4k 4k PH
PR AR T 37.07 % (P<<0.01) . % . =5 6 > 5] &
Vitexin T 5 , PCOS K B BP 2 £F 4k 1k FH 4 i £
WA T 27.58% .35.20% (P<<0.01) (K 6B).,
2.7 KR OPH 4 2 £ 4 fk H F Collagen | .
«SMA K CTGF & 1 #1k

WE 7 s, PCOS KR BP &t Collagen | L«

-SMA K CTGF % Control 4 #1 b A B % TH i (P<<
0.01)s MetH FHif5 PCOS KB E # Collagen [
a-SMA J CTGF W H Rk 53 BIFEL T 52.70% .
13.69% M 22.08% (P<<0.01) . Vitexin-L £ K [l 5P
H A 41 Collagen [ o-SMA K& CTGF 9 8 H #£ik
K-8 PCOS H 73 il B AR 1 49.14% . 42.78%
10.97% (P<<0.01) . Vitexin-H £ K § 5 5 20 41
Collagen I a-SMA K& CTGF 4 8 1 2 i5 /K F &
PCOS 443 B T 76.96% .53.43% F149.86 % (P
<0.01),
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5 Control 4 e %, P<<0.01; 5 PCOS 41 I8, P<C0.01
6 HAMEMALAR(A)Masson'sf;(B)IPEFLHENLYEMXBER

Fig 6 (A) Masson’s staining of ovarian tissue in each group; (B) positive area of ovarian fibrosis
Control  PCOS  Met Vitexin-L Vitexin-H
Collagen | >
. - -
(139 kDa) ' -
AA AA
20 15 r 1 2 —
AA %
4-SMA 038 1 8B — B o3 #
£ —_— e % ]
@ kD) | W D D - - **%Jos 9 10 w Héo #
— K <Y
& h
g w 5 oy £ 9
CTGF 20 Z o5 ©
] # 3 0.2
02
(38 kDa) e . ——— ©
0015 0.0 00t
o o
S FE IS & FE &R & FE IS
& % & & L L& ¢ % &
GAPDH RN R RS
(36 kDa) -..-- PCOS PCOS PCOS

5 Control 4 %%, "P<<0.01; 5 PCOS 4 H 4%, P<C0.01; 5 Met 40 AH ke, ““ P<<0.01
7 VitexinX KR EPE B LA h F 4L X FEH Collagen [ .a-SMA K& CTGF RiZBI MM

Fig7 Effects of Vitexin on the expression of fibrosis-associated protein Collagen I , a-SMA and CTGF in rat ovarian tissue

3 it

PR R R N R B R K AE PCOS 1Y & g

ISk i s 75 S 4 5 1 RGP PCOS K B L B
SR AN E2 FSH  LH A T AKE"S . DL 45 58

T R SRR i 2 3 i 2 R IR P i 0
£ B il # £ (G onadotropin-releasing hormone,
GnRH) ik #h & Az 25 X6 2233 40 il /6 FH i) osek: |, &
H GnRH ki e 45, LH 7KV K- T s i & 7K 7 /9
LH 25— 20 000 i 91 960 5 40 j & it 2 I i =,
TEBCE IR . AN HA IR 2 5 807 55 52 W vk
FETE L 80m LH 5 FSH /Y b, #F 1 5 CHE 57 )
REREAT " . FEABF ST | Vitexin XF PCOS K R EAT
TG 45 2590 21 Bl A% TR0 2 L AN [ R B 1 1
B I R AR R R T TS KRR T
fE PR R K T IER . EE A, LA R
il F56 4% 18 15 >f il mg 2 57 1) PCOS K BUIML i PE i 2K
-, s PCOS R BRUGP 8L A FR 8 . T Vitexin )&
LU A i B B R R BRI ER
W1, 5 Vitexin 454 2L 14 B 3R BB 06 5 = IR IR &

IR Vitexin B A7 0] LA A5 PCOS KB M &
Sy UL TIRE , FL S0 ROR 5 70 i OE A

£ PCOS & # v, Hoh 50%~80% hy AE JiE
H L 30%~35% A WE i Az R IR 2 i E
PCOS B M QS B A= Jl e i o A0 BE AR AL & Tt
7o A B X LH ) 9 0 SRR ME | s B 2 BE M B B
HA™! i B, BB REE 2 i PCOS 835 1Y IR, il 8
PCOS B # 1/ e i F e . 5L & B, Vitexin
N Met 4B BE A 250k 2% PCOS K B A 538 A 7 . [
BF A Ak 25 S 7R Vitexin 1 Met Ab B8 #5 ok 3% T
PCOS KR fg i 2= Al o Vitexin 0] LL3a o 3 06
AMP & 62 FE o, 98052 = BB IR & (high fat diet,
HED) % 5 (1 /N BUIR JE , 982> 3T 3-L.1 41 g v i
FUZE B Vitexin i G 76 5 32 B0y o bl e
HAT BEAR HFD T i % 60 BB ke Kk BRI, 375 A8 1 ) £
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™. Choo ™3F 52 Vitexin A VL 3@ 32 31 5] -7 245
W Al SF AIE 28 4 25 4 I A, DA T ARG R 48
W Wi 2 AR T 45 Vitexin 25 819 L BE 3 1 74
T 16 W A 7 g PP ARy A1 P8 25 56l B Akl Tt 5% A% 1 110 7%
PE SR ol K BRI R A 45 SR B, Vitexin fig
A AT PCOS BRACIK OV, A R AT RE IR 1 .

PCOS &3 v [ il 3 = A= 8 m , 1m 7 S bt A 1k
KT R, B 2 2F 98 1 PCOS P th 2 R B Bl
A S I KT T R R T2 X B S B 3
7 AR T B W) R R O 9 A 5 2 i A 9 M 4 (reac-
tive oxygen species, ROS) i 2 51 3 U 1 P4 114 B 1 41
JieL 0 ORL 40 B, 1 — 254 A H RE Y. Vitexin &
A Z I ST AR AR A PR R AL A
BN 45 A IR G BRI Z2 19 [ fy 6, [R) s 3 5 38 Bl
LA AL GPx . SOD Al Cat (1 15 M 5k & 15 5t &
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KL .40 21 F SOD MDA Fl GPx /K-, & 4% BT A
PR L AR Y . Vitexin ] DL IE i 98 5 Nrf2 B A
1o BE S S N BT DK DY 2 28 B R ROS 7K SF M T &
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WTEM LR BE T .

21 Yk fb o BEES AF 2 B0 R 4% S 5 40 e & T Rk
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