5528 45 20 1] FEXRAFFERE Vol. 28, No. 20
20224E 10 H Chinese Journal of Experimental Traditional Medical Formulae Oct. ,2022

HL T NLRP3 5 A il #4418t a ' A ik D7 %o 25 4 R B3 25 5 ik
R BB 2 ) HE 1Y 52 Wi

MR, AR, SRR, KRS, FEH', E#', A, X4, RF T,
WihE’, Mm’, WY, M%7, A4, TR~
(1. TEEAXF, 41 750004; 2. THERKRF TAREHARTOELESGEMAELERT,
EFABRBHRERELERE, FRIHTC, RERTATHARSBEEFTEERE,
O 7500045 3. TEATEERETEMALKE, 4 750004)

[(HZE] B8 ARFEM 55 B i Jr (JPYSHZ ) B35 £ % 08 L2551 (PCOS) BR S UGB A VR AL . 75 3% K 70 H SD
PR BBEHL N 6 4, a5 HAL MBI 20 4% 15 5, I XUIRZH (0.1 g-kg™) JPYSHZAK . . 40 (1.275.2.55.5.10 g-kg ") 4
F10 K, A A TAERER K (10 mL-kg™ ) E T R 3 o) A W % L4 25 2 45 R ROl il (1 mg- kg™ ) VE 15 1065 5 i T sk R
21 A H PCOSBEMY , i BELE TS , 25 AURBR B 20 45 55 S PR B BER KO B L & 25 Al 4 THIL R i 25 i 1 3630 d. 1
A v AT 5 S AR RS TR I N 25 IR (FPG ) ZE Ak ; 90 AC 28 I 21 (HE ) B €0 W08 2% 45 41 K B0 S0 4 ST 268 4 028 ifg B0k S 3
BRI 52 722 CELIS A ) W A B it 775 412 B9 3 AE il 28 (FSH) (i B4R AR i 3 (LHD) L S2 0 (T) (ol 804 % & (AMH) fiLfE — 2 (E,) 7K
S, 5 LH/FSH ;4 8 414k 15 R 3R 14 728 BNk 325 (Western blot) K I K fL 0S4 b B HF 45 & S AL EE L RE 21K 3
(NALP3) A T 4H C BE 5 FEEE 11 (ASC) e K 2B 14 Wil -1 (Caspase-1) B 5% 5 [ T -«kB (NF-«xB) | 1 4 il /i & (IL)-18.IL-18
IL-6) R IBAKT. SR 52 A4 R AL KRR S5 b n] WAL 2 M 5k 09 R BRI, % DL AR 345 B 3 | B9 v Jo0RE J2 s /0> L
HEF FA R, B8 R K0 W s/ 5 L35 T.LH . AMH #1 LH/FSH B & F 5 (P<0.05,P<0.01) , FSH 1 E, W & (&K (P<0.05, P<0.01) ;
B 52 40 rh NALP3 ,ASC . Caspase-1 NF-«xB . IL-18.IL-18 #l IL-6 & [ #H % % 35 & 2 B | 7F 55 (P<0.05, P<0.01) ., 5 #5#1 20 [t
B, TPYSHZ 45 51 4 41 A1 = FF RUIRZH 919 58 20 20 mf L 45 2 A K 09 90 R (8 7 s 0 9 il /0, 0 3 0 2 P2 5 088 o, T DL
SABR I, B R A )R Y A S22 M T.LH .AMH Hl LH/FSH M & B 4% (P<0.05, P<0.01) , E, il FSH M4 & T %5 (P<0.05) ; B L 41
Z1H1 NALP3 ,ASC .Caspase-1 NF-«xB IL-18 . IL-18 Fll IL-6 #& 4 # XF & ik 1 B @ T % (P<0.05,P<0.01) . #5182 :JPYSHZ n] i 13 #1j
il NLRP3 45 /MR B | Yol 019 5220 2 v 25 4 1 BB 7 R, R0 P9 43 B 7K F L A R0 A% PCOSS AR IR 28 | & 5 i 32 O S 0 R T o

[RgiR] M Bk, ZRIVELLAME,; BHSEFERAEEAFEZIEI(NALPY); K

[FESZEE] R2-0;R33;R289;R271.1 [ZHt#RIRFE] A [XEHS] 1005-9903(2022)20-0061-10

[doi] 10.13422/j.cnki.syfjx.20221942

[P 4 KRR HE]  https://kns.cnki.net/kems/detail/11.3495.R.20220803.1742.003.html

[ % H AR B #3]  2022-08-04 13:12

Effect of Jianpi Yishen Huazhuo Prescription on Ovarian Function in Rats with

Polycystic Ovary Syndrome Based on NLRP3 Inflammatory Pathway

CHEN Miao', DU Xiaoli*, FENG Yahong’, ZHANG Xiaojing’, LUO Jiaqi', WANG Jing', NAN Nan',
LIU Wenzhao', XING Shasha®, TIAN Ruiying’, YANG Li’, SUN Miao’, HE Rui’,
CHEN Dongmei’, MA Huiming”
(1. Ningxia Medical University, Yinchuan 750004, China;

[K#mBAH] 2022-05-04
[E2WB] TH ARSI H(2020AAC03430,2022AAC03216) ; [ % H AR BH£ 3 4 100 H (81660813) 5 7 & BF 45 45 75 A A 1 H
(2020GKLRLX11) ; 7 E 2% & A1F F LI H (NXKIT2019012)
[E—1EHE]  BRM 7R+ W B 25 B 38 IR 1 B 5%, E-mail : CM_110326@163. com
EEMEE] AR W 20, N0 B 259A 07 LM 9 40 WS B 9T, E-mail: dx1_515@163. com;
DI T R, S A B AR 0 FBRE A IR YT ST, E-mail : mhm289@nxmu. edu. en
. 61 .



5528 4 20 ] RELEFFFEHRE Vol. 28,No. 20
20224510 H Chinese Journal of Experimental Traditional Medical Formulae Oct. ,2022

2. Ningxia Key Laboratory of Integrated Traditional Chinese and Western Medicine, Key Laboratory of
Fertility Preservation and Maintenance, Experimental Animal Center of Ningxia Medical University,
Ningxia Key Laboratory of Stem Cell and Regenerative Medicine of General Hospital ,
Ningxia Medical University, Yinchuan 750004, China;
3. Ningxia Chinese Medicine Research Center, Yinchuan 750004, China)

[ Abstract] Objective: To explore the mechanism of Jianpi Yishen Huazhuo prescription in the
improvement of ovarian function in polycystic ovary syndrome (PCOS). Method: Seventy female SD rats in
SPF grade were randomly divided into 6 groups, 15 in the blank group and 15 in the model group, 10 in the
metformin group (0.1 g-kg'-d"), and 10 in the low (1.275 g-kg'-d"), medium (2.55 g-kg'-d"), and high-
dose (5.10 g-kg'-d") Jianpi Yishen Huazhuo prescription groups. The blank group was given normal saline
(10 mL-kg'-d"') by gavage and ordinary feed, and the other groups were given letrozole (1 mg-kg'-d") by
gavage combined with high-fat feed for 21 days to induce the model of PCOS. After modeling, the blank group
and model group were given equal volume normal saline by gavage, and each drug group was given the
corresponding dose of the drug by gavage for 30 days. The changes in body mass and fasting blood glucose
(FPG) of rats before and after modeling were compared. Hematoxylin eosin (HE) staining was used to observe
the morphological change in the ovaries of rats in each group. The serum levels of follicle stimulating hormone
(FSH) , luteinizing hormone (LH) , testosterone (T), anti-Mullerian hormone (AMH) , and estradiol (E,)
were measured by enzyme-linked immunosorbent assay (ELISA) , and the LH/FSH ratio was calculated.
Immunohistochemical staining (IHC) and Western blot were used to detect the protein expression levels of
nucleoside binding oligomerization domain protein like receptor 3 (NALP3) , apoptosis-associated speck-like
protein (ASC) , cysteine protease-1 (Caspase-1) , nuclear transcription factor- kB (NF-«B) , interleukin-18
(IL-18) , interleukin-18 (IL-18), and interleukin-6 (IL-6) in the rat ovaries. Result: As compared with the
blank group, large follicles with polycystic expansion were found in the ovaries of the model group, no
dominant follicles were found, the granular layer of follicles decreased and arranged loosely, and the number of
corpus luteum decreased significantly. Serum T, LH, AMH and LH/FSH increased in the model group (P<0.05,
P<0.01) , while FSH and E, decreased (P<0.05, P<0.01). The relative protein expression levels of NALP3,
ASC, Caspase-1, NF-«B, IL-18, IL-18, and IL-6 increased (P<0.05, P<0.01) in the ovaries of the model
group. Compared with the model group, the low, medium, and high-dose Jianpi Yishen Huazhuo prescription
groups and the metformin group showed growing follicles and corpus luteum at all levels, the number of cystic
expanding follicles decreased, the thickness of follicular granular layer increased, the number of follicular fluid
increased, mature follicles were visible, and the local morphology of oocytes was complete. Serum T, LH,
AMH, and LH/FSH in these groups decreased (P<0.05, P<0.01), while E, and FSH increased (P<0.05). The
relative protein expressions of NALP3, ASC, Caspase-1, NF-«B, IL-18, IL-18, and IL-6 in the ovaries of
these groups decreased (P<0.05, P<0.01). There was no significant difference among the treatment groups.
Conclusion: By inhibiting the activation of NLRP3 inflammasome, Jianpi Yishen Huazhuo prescription reduces
the release of NALP3, ASC, Caspase-1, NF-«B, IL-18, IL-18, and IL-6 inflammatory factors in ovarian
tissues, regulates endocrine level, and effectively reduces PCOS inflammatory statu, so as to play a role in
improving ovarian function.
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Table 1 Effect of letrozole combined with high fat diet on body mass and fasting blood glucose of rats (x+s,n=5)
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T AL A i T AL WS i
= 246.38+13.41 282.65+14.14 36.29+5.38 3.371+0.170 3.386+0.168 0.343+0.151
TR 2] 261.96+19.02 347.37+22.86 79.99+25.43" 3.714+0.177 7.786+0.628 4.400+0.550"

T S (4l E: Y P<0.01
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Fig. 1 Effect of letrozole combined with high fat diet on ovarian
histomorphology in rats (HE,*x100)
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Table 2 Effect of letrozole combined with high fat diet on serum LH, FSH,LH/FSH,T,AMH and E, in rats (X£s,n=5)

215 LH/U-L" FSH/U-L" LH/FSH T/ng-L" AMH/ng-L" E,/pmol-L"
25 4 23.76+2.91 8.62+0.23 2.75+0.29 145.90+17.32 1991.00+114.50 56.17+5.50
F R 2 47.68+2.00" 5.48+0.02 8.70+0.36" 252.70+17.96" 3 180.00+150.90" 24.12+5.32"

528 4 Y P<0.05,7P<0.01
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Fig. 2 Effect of Jianpi Yishen Huazhuo prescription on ovarian histomorphology in rats (HE, x200)
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F3 ERBFEMARFTIPCOSKRME LH.FSH.LH/FSH 7K E RN (x+s)
Table 3 Effect of Jianpi Yishen Huazhuo prescription on serum LH, FSH and LH/FSH level in PCOS rats (x+s)
20 51 n 4t /g kg LH/U-L" FSH/U-L" LH/FSH
25 A 8 27.72+3.83 8.3420.09 3.33+0.45
TR 2 9 44.38+1.90" 5.63+0.01% 7.89+0.34%
IR 9 0.1 35.43+0.79% 8.33+0.50 4.26+0.30”
T AL 25 5 A D AV ) ek 2 9 1.275 37.66+3.85 7.50+1.73 5.11+0.64%
(A L 25 B Al Y o ) ek 2 9 2.55 34.41+5.03% 8.05+0.20" 4.28+0.67%
(A L 25 A D Ty iy 7] ek 2 9 5.10 29.65+4.78% 8.24+0.89" 3.67+0.97Y
T 52 A R P<0.05,7 P<0.01; HHIARIA H Y P<0.05,% P<0.01(3£ 4-F% 6 [[])
x4 EEEENRFTIPCOSKRMFET.AMH.E, K FEHIFM (x=5)
Table 4 Effect of Jianpi Yishen Huazhuo prescription on serum T, AMH and E, level in PCOS rats (x+s)
20 5 n Fl /g k! T/ng-L" AMH/ng-L" E,/pmol-L"
S HEA 8 143.80+17.78 1972.53+467.30 50.10+3.77
AR 2] 9 246.60+18.70" 3428.59+311.50" 27.99+4.47"
TR AL 9 0.1 127.00+6.47" 2257.01+425.40” 40.87+9.63
e T2 B A 2 ) ik 9 1.275 200.30+36.76 2792.72+498.00 34.85+8.94%
IV 255 B A e T e ) 2 9 2.55 175.90+13.18% 2922.23+355.40” 41.36+1.75
(R L 25 B Dk T i ) 2 9 5.10 172.60+36.14 2515.16+448.10” 36.11+4.12Y

PBS

A B C
B3 s HmAy PCOS kR IPEE AL NALP3ASC NF-«B EARZHHIM (IHC,*x200)
Fig. 3 Effect of Jianpi Yishen Huazhuo prescription on NALP3,ASC and NF-«B expression in ovarian tissues of PCOS rats (IHC, x200)

Fik BT AR (P<0.05,P<0.01) , H g i 25 ' 1k

7 R AR IR L B3 (P<0.01) 5 &R T 411

ERIEGEIT¥FE L., WRS K5,

3.2.5 X PCOS K U OF H 41 41 1L-6 . IL-18 , ASC Fl

IL-1B8E FIRIA M m 525 4l IR B2 K R

B 420 40P IL-6 . IL-18 . ASC HI IL-18 75 11 AH X 38 15
. 66 .

D

B 8 TFE (P<0.05,P<0.01) ; 5K 49 FLgs, fidt
It 25 B Ak e 4% 790 e 2H R F XU ZH TL-6 \TL-18 Al
ASCE MM B EHH B, ERASIT¥E
S (P<0.05,P<0.01) , H: o il gt 25 5 Ak 3k J7 IG5 i 41
TR AR B35 (P<0.01) , IL-6 F IL-18 75 fd i 25
Bty A AR R R o B E R A ST
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Caspase-1 |

IL-6 |

B4 RS E T PCOS KR IPE AL Caspase-1.1L-18.1L-18 F IL-6 & B9 228 (IHC, x200)
Fig. 4 Effect of Jianpi Yishen Huazhuo prescription on Caspase-1, IL-18, IL-18 and IL-6 expression in ovarian tissues of PCOS rats

(THC, x200)

£S5 EEFESEMIX PCOS AR IPE ML NALPI Caspase-1.NF-«B & A R AHI M (F+5,n=3)
Table 5 Effect of Jianpi Yishen Huazhuo prescription on protein expression of NALP3, Caspase-1 and NF-«B in ovarian tissues of PCOS

rats (x+s,n=3)

21157 Fl /g ke NALP3/GAPDH Caspase-1/GAPDH NF-«kB/GAPDH

2 H4L 0.603+0.081 0.561+0.057 0.179+0.077

AL 0.825+0.047" 0.872+0.064" 0.958+0.057%

U 0.1 0.703+0.082% 0.379+0.017> 0.420+0.068>

fede R 25 ' Ak 3k (IR AL 1.275 0.932+0.052 0.470+0.040° 0.579+0.159%

e N 25 A3 D PR AL 2.55 0.684+0.030° 0.290+0.138" 0.463+0.160"

N 25 b3k D s R AL 5.10 0.346+0.107" 0.455+0.251% 0.638+0.228>
NALP3 — —— “ ” —_— 113 kDa 23 kDa
GAPDH 4R SR S0 S S 4  37LDa

18 kDa
v TR oo
. : 37 kDa
Cospese-1 [ S S S S | 20k0:
GAPDH s sssms SHSSS SHNS s S 37 (]); 17 kDa
A B c D E F e g ;
. S GAPDH 37 kD!
B5 &HEKRRIPEHELNALP3 Caspase-1 . NF-«BEHHBikFiX “ :

Fig. 5 Electrophoresis of NALP3, Caspase-1 and NF-«B protein

expression in ovarian tissue of rats in each group

FR(P<0.01), #5697 41 22 5 TG i 38 305 f
JWL 4 B A R ) e 2 TL-18 R A X R A
W X B AR (P<0.05) , 17 — FHOBUI 2 5 4 I i ' ol
IARFNR T HERRAR R, R TL i E L W
6.6,

42 kDa

A B C D E E

Blo SAKRRIPEMALRIL-6.IL-18.ASCHIL-13E A KRIE
Fig. 6 Electrophoresis of IL-6, IL-18, ASC and IL-183 protein

expression in ovarian tissue of rats in each group
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K6 EEFESHEATPCOSKRIPE AL IL-6.IL-18 . ASCHFIIL-18F AR EW I (x+s5,n=3)
Table 6 Effect of Jianpi Yishen Huazhuo prescription on protein expression of IL-6, IL-18, ASC and IL-18 in ovarian of PCOS rats (x+s,

n=3)
25 /g kg IL-6/GAPDH IL-18/GAPDH ASC/GAPDH IL-1B/B-actin

24 0.691+0.110 0.3300.209 0.735+0.159 0.567+0.028
R 2] 0.820+0.029" 0.859+0.088* 0.884+0.177" 0.767+0.033"
U4 0.1 0.611£0.103% 0.340+0.127% 0.484+0.021" 0.853+0.138
et 2 A Dy AR 4 1.275 0.706=0.158 0.486+0.094" 0.451£0.097% 0.842+0.148
I 55 ' A e Ty v AR k2 2.55 0.852+0.143 0.450+0.179" 0.711+0.085 0.573+0.293"
Tl 9 25 5 b Dl s AR k4 5.10 0.499+0.074" 0.402+0.128" 0.580+0.237% 0.515+0.342%

4 itig E AR S, T R A6 4 P9 i o ok B o AR A2 £l AR

W 2% TR JC PCOS 1990 25, AR 4 I PR R 1E 7T 15
J PRI RN R A W (A N 4 R
m- Bl RERIP R L F Ly Bk L
gk RS & AT kG, R k%, A R,
WA T Lb AR KR K ko > R 280 b
AN BOE RG-SR TR A oA K
K H R A B T ey T A EEAE . R B A Ok B
TEAE Lot A 2 ROE R AR R AR R R
A& MYERs I # A 28R A R g Lot
W BE T BORR A . i 22 B 53N R B9 T R PCOS
K 1) SRR R R I o L R ORI Y o
FRW 75 PCOS i LR R W 5 LhA &, 2%
MR RE , A 2 H K, P2, S T I TR, ol % 1
BLAME  HIRE A BKUOHE S m R 25k
W, BEIR Lo 00, L BH LA BE AR {2 25
B, R A B 25 B AL TR AR R BE IR YT PCOS Y
BLJr

it 9 25 B Ak il Dy o el T B b IR IR B R v R F
58 Be fA Rk 44 5 T IO 32 AT 22 AR 4% 22 45 I IR 22 56
WEL G T A A S 200 R T s ik
M. T EEE M e+ RHFENG R
K AR B 8 S RS AR @R £b
AL PR AR ar b AR IR . 4
5 BT R AR B 2 AR I A, DA R e R A
FH Z A B8R IS R AR B 2 R AR B R, S R TR
VR R 5 I 0 9 AL, e 2 < AL 25 L Akt B
B2, WA TG WSRO AR T
PCOS 97 %00 U, ol 815 J8 & P 43 s 46 b B g AR
WK B0 R RE K A o O EE N BREE  BE  E
BRI PR AT S IR S A 25 B ALl ET
AP AR R PCOS P4 b 2R 40, ok 3% U1 S HE B
ige, ik 2 H &4 5 e i o

JIE JHE T IR J& PCOS # % UL (14 LA 1 48 0E Ry 4

. 68 .

JU5 20 2 e I A 3 A A A6 TR L 5 S OB R R A R
JiE JC R I PCOS BB IR N 4 0E 1 AT i
i 17 200 L 5, S B0 B8 R 07 R R i, I I EE R
JiE L. AT SCHERHE Y, A 0T IR Y FR A A
KAV 2 T, BB IR AT LA 2F PCOS Y R E
N MUK 5 AE B 1 1 198, AT 4 45 405 B9 S 80k 40
JitL S S0P I K A T R R E R B
NLRP3 55 /NS J5 , 7] 7F — 2 A2 b g ik B 51
LT YAk, U5 T HEOP B A5, 42 iF PCOS 19 &
PERE' S PCOS Y 5 UKL A0 M 45 17 18] S5 40 i 2T 4 1k
FIHEDP BE i3 5 NLRP3 58 AE /IMA A 5 11 28 805 A
1, NLRP3 4 AE /IMA S W5 20 i 32 2195 Ji {4 ol
WG T AR5y F 2 A%, i NLRP3 . ASC it X
T [ B -1 5 4K (pro Caspasse-1) 41 ji, , Toll £ 52 &
(TLROME M55 — 15 % , BE NF-«B, f& i NLRP3 [
Ik, o Sk A O R AE 7 pro IL-18 il pro
IL-18; 7645 — I Bt ,NLRP3 32 & B 05 3 i — B B 1
WO FE NS G T kAR, W T R A
ASC X} pro Caspase-1 i/f 17 #1 3% , pro Caspase-1 [ &
BT ) e A BA WG PEAY Caspase-1, 40 B EE — fir BEFe 4=
i pro IL-18. pro IL-18, fi¢ i#f T i & ¥ [ + IL-18.
IL-18 WY R, 51 %% B9 5L 4 9E B i 2 TL-6 T i &
PCOS & 5 RAE M bR & ) 2 — , AT BE 4 A 40 Jf B
JiCHE 22 g hE T, 5 B000 LA SR E R L i PCOS
B O AL TR RAEIR A

o iy s i A5 L b b IE A B et M R R R
F i B B 3% PCOS-IR i LR B LN 40 b 5% AR
25 LA AE 19 R BRI, 510 R AR B R B LA
Y AR EREH, S A,
F 4 20 R UK 5 B F FPG 7E 1 #5535 T s ; 0
241 A G A K O IR R A B 38 B k2D O B
1 AUN AT UL 22 A e MR BB Y BRI, F0ORE 40 i )2 U
b P LR 2 RE AR VS LH LH/FSH . T . AMH
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KV 3 T FSH LB, K F 1 3 K, & 3] PCOS
TN Ty o AR A bl £ IR 25 AR il oy T T
Jei L K RO 20 8Py n] D A% g A A B I, SS0RE 41 i
JZ B RS ¥ R H s B, AT UL AR 0P i 5 1V LH
LH/FSH T fil AMH 7K - i % [#{% , FSH Al E, /K ¥ &
EIbm o DR SUE S SO RIE PCOS B R
KV 25— B E B D 25 B Ak ik O nT ek
PCOS Uiy 55 2 $ FE AR | I 15 4R IR AKOF, ko B
HNAEE ., Wit — BT LR AL 456
NLRP3 % i i 5 PCOS HEUf i 15 2 (8] A9 3K &=, 28
H R T op L2 410 NLRP3 48 4 3 i A1 S
TR M . BF5 & BL, PCOS # & 4] /1 NALP3,
ASC . Caspase-1 NF-«xB . IL-18 1L-18 Fil IL-6 4k [ 4
X Gk W, & W] PCOS B 4] 41
NLRP3 4 E /N BT |, 1 7 £ M8 25 B ik i —
H XU 36 97 I 35 W, il DL fakt 9 25 55 Ak ok T A Rk
1  PCOS B &1 2 41 4 NLRP3 % 4iE /INMA 1 38005 K
I A R TR R R, T IR PCO'S K BB L 4
B RN

25 LTI fg N 25 B Ak sk Dy R @ S 0 i NLRP3
BT/ IMA IR Bl /0 B §E 20 21 b NALP3  Caspase-1
NF-«B . IL-18  IL-18 Fl IL-6 4& 11 A - i) B i , A &%
W% PCOS 4 MR A, oo 38 P SE T g, 8 45 A2 58 4 43
WK SF A HE ORI IE R R E NI R HEIR T AE A .
AHIFFE N3 K7 R £ B 25 B Ak ik 5 R 9T PCOS 42
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