2020 12 61 24 Journal of Traditional Chinese Medicine 2020 Vol. 61 No.24 * 2197 »
DOI: 10. 13288/j. 112166/r. 2020. 24. 016
NLRP3/ASC2 /Caspase — 1
1 B 2 1 1 1
1. 37 610075; 2.
( PCOS) o
PCOS 99 SD 19
NN 20 23 NN
16.65. 41.63. 83.25¢/( kg * d) 300mg/( kg * d)
S5ml/kg 1 21
ELISA (T) ( FFAs)  Western blotting NOD 3
( NLRP3) . CARD 2 (ASC2) . 1 ( Caspase)
1 (IL4R) . kB ( NF«B) .
T. FFAs IL4R. NF-«B
Caspased . NLRP3. ASC2 (P<0.05 P<0.01),
N NLRP3. Caspase- . ASC2
; N T. FFAs IL4R. NF«B
(P<0.05 P<0.01), Caspased ~ NLRP3. ASC2
IL4R. NF«B (P>0.05) .
NLRP3/ASC2 /Caspase- PCOS o
: : : ; NLRP3/ASC2/Caspase-
( polycystic ovary syndrome 7
PCOS) ( )
NLRP3 b
4% ~19% PCOS .
30% ~60% 7 . PCOS ’
18 (IL4B) . PCOS -t
18( 1L8) PCOS
- ” NLRP3
) PCOS
S PCOS
) 1
NOD 3 ( NLRP3) PCOS 1.1
SPF  SD 123 7~8
: (2016-HMO1-00286-SF) 180 ~200¢g
* :847956379@ qq. com 13980971928 SCXK [ ) 2015-030.



* 2198 2020 12 61 24 Journal of Traditional Chinese Medicine 2020 Vol. 61 No. 24
; Image-Pro Plus 6.0 Media
22 ~25%C 70% 10 ho Cybernetics o
1.2 1.4 PCOS
30¢ 30 ¢ 123 SD 10
30¢g 10g 10¢g 10¢ 10 123
20¢ 15¢ 15¢ 15¢
23 100 .
20, 10+ 5g/ml . . . 12
o ( 11209- PCOS 9
515 ) 1 mg/kg 15 ml/kg
1 mg/ke ( 28 . 18 10
MB6750 )
o ( 14030657 20% o
) 1% 1.5
( : MBI731 ) 1 99
60 o/1. . 99
. 19 N
1.3 N 20
(T) ( ELISA) L
( : 7C-36635) 16.65. 41.63. 83.25g/( kg * d)
: ( FFAs) ELISA 70 ke .
( : XLER1158) Abcam 2.5.5
CARD 2 (ASC2) 300 mg/( kg * d)
( : AB47092) . 70 kg 2.5
1 ( Caspase-) ( AB1872) | o
NLRP3 ( ab214185)  Abcam 5ml/kg 1 7 1
: 1 (1L4R) 1 3 .
( . bs2216R) . kB ( NF«B) 1.6
( : bsT343R) 10
: ( 20160512) T. FFAs .
; ( 10 6
LMI10N13) NLRP3.
( : GLO1-GMPC) ; ASC2. Caspased. ILAR. NF«B .
DAB ( K135925C) 1.6.1 ELISA T. FFAs
; BCA 10% 0.3ml/100¢
( . KGP903) 4<C 20 min 3500 r/min
(@ MB4202) . 15 min 15 cm. T,
( FFAs o
BA200Digital) ; 1.6.2
( . XSP4Q) ;
( : TSJ-I) 4% 48 h
: ( .
TGLA6G-A) ; 4 ~6 pm HE
( . Image Lab) Boi-Rad



2020 12 61 24 Journal of Traditional Chinese Medicine 2020 Vol.61 No.24 * 2199 -
40 ;
100 o N
1.6.3 IL4R. NF«B ;
4%
PBS 3
0. 01 mol/L (pH 6.0)
PBS 2
IL4R « NF«B
PBS 3
DAB ,
Image—Pro Plus 6.0
3
1.6.4 Western blotting NLRP3.
ASC2. Caspase-
37°C
10 min;
4°C  120001/min 10 min
15cm BCA
Western blotting NLRP3. ! e (<100
ASC2. Caspase-l . ASC2 2.2 T FFAs
1 : 1000 Caspased 1 : 200 NLRP3 1 : 1000; ! T
1 : 5000. PVDF FFAs (P<0.01);
N T. FFAs
i (P<0.05);
_ (10D) / T. FFAS
(10D) . (P <0.05)
L7 T . FFAs (P>0.05);
SPSS 21.0 . 1 T. FFAs (x3)
+ (x+s) T ( pg/ml) FFAs ( nmol /ml)
LSD 10 36.113 +6.823  115.911 +14.940
Tamhane’s T s 10 49.099 +10.392"  145.407 =17. 180"
10 41.153 £7.266%  126.099 = 18. 753
a=0.05. 10 46.861 +8.513  139.928 +27.134
2 10 48.906 £6.5034 146,136 +17.3534
10 40.132 £9.453%% 125,543 +18. 729 2%
2.1 ST ; FFAs ; #P<
1 0.01; AP <0.05;
: AP <0.05; #P <0.05

(C)1994-2020 China Academic Journal Electronic Publishing House. All rights reserved.

http://www.cnki.net



* 2200 - 2020 12 61 24 Journal of Traditional Chinese Medicine 2020 Vol.61 No.24
K M G Z D Y
T. FFAs ( P > ﬁ-'dCIi'i —— e 42K da
0.05); NLRp; EEEEEE 119K da
T. FFA P <0.05) , _
s ( ) Caspase-1 — e . ——  45Kda
2.3 IL4AR. NF«B
2 IL4R. NF-«B ASC2 — — 10Kda
(P<0.05 P <0.01);
NLRP3 NOD 3; Caspase
N ° 1, ASC2 CARD
IL4R 2. K M :
NF—+«B i/ ;v D
(P<0.05 P<0.01) , N N DY
IL4dR NF-«B 2 NLRP3. Caspase-
(P>0.05) . ASC2
2 ILAR. NF«B 3
( X+ S) PCOS “ ” “ ” R
ILAR NF«B PCOS N
9
6  0.3369 £0.0091  0.3364 +0.0128 °
6 0.3773 £0.0143** 0.3517 +0. 0087"
6 0.3556 £0.01192% 0. 3348 +0. 00912 ( Y « ”
o o
6 0.3571 £0.0179% 0.3408 0. 0121
6  0.3580 +0.01002 0.3418 +0.0198 PCOS
6  0.3487 £0.0129%4% 0. 3365 +0. 0086> o
;. IL4R 1 i NF«B kB; N ~ N
* P<0.05 * %xP<0.01; AP <0.05 . . :
A AP <0.01
2.4 NLRP3. Caspase- . ASC2 .
2. 3 13
Caspased . NLRP3. ASC2 PCOS
(P<0.01); 14 PCOS
S Caspase « .
NLRP3. ASC2 (P<0.05 P<
0.01) HE
Caspase-d . NLRP3. ASC2 T. FFAs
(P>0.05) , PCOS
3 NLRP3. Caspased. ASC2 (xxs)
NLRP3 Caspase- ASC2
6 0. 9400 +0. 2573 0. 8455 +0. 2395 0.9984 +0. 1774
6 1.7076 +0. 4438" 1.8509 +0.3177" 2.0682 +1.0967"
6 1.3014 £0. 19082 1.2483 +0. 4044 > 1.3360 0. 3067~
6 1.2953 +0. 23414 1.3760 0. 47374 1.3267 £0.3706°
6 1. 5092 +0. 3529 1. 4710 £0. 3561 1. 7649 +0. 5763
6 1. 0862 +0. 070744 1.0254 +£0. 454344 1.4827 £0. 598844
: NLRP3 NOD 3; Caspase- 1, ASC2 CARD 2,
* P<0.01; AP<0.05 AAP<0.01



2020 12 61 24 Journal of Traditional Chinese Medicine 2020 Vol. 61 No.?24 * 2201

T
FFAS o
N T. FFAs
PCOS
PCOS
16
( \ )\ B, \
17
18-20
PCOS
NLRP3
NLRP3.
( ASC) 1
( pro-Caspase-)
. 2 NLRP3
NF-«B o NF«B
N N NF-«B
2. # NLRP3
mRNA NF«B o
IL4AR
® NLRP3
NF«B o NLRP3
PYD ASC
pro-Caspase- o
ASC PYRIN  CARD
pro-Caspase- pro-Caspase-
Caspase- prodLd prodLd8
IL4. IL48 * L4 IL48
NLRP3/ASC2/
Caspase- o
NLRP3. ASC2. Caspased
PCOS

NLRP3

IL4AR

NF+«B o

IL4R. NF«B NLRP3/ASC2/
Caspase-

PCOS
( AMPK)
NLRP2 7 .
PCOS

NLRP3/ASC2/Caspased o

1 YILMAZ B VELLANKI P ATA B et al. Metabolic syn—
drome hypertension and hyperlipidemia in mothers fa—
thers sisters and brothers of women with polycystic ovary
syndrome: a systematic review and meta-analysis ] .

Fertil Steril 2018 109( 2) : 356-364.

J. 2013 29( 11) : 849-852.

3 KELLY CC LYALL H PETRIE JR et al. Low grade
chronic inflammationin women with polycystic ovarian syn—
drome J . J Clin EndocrinolMetab 2001 86( 6) : 2453—
2455.

4 SHORAKAE S TEEDE H DE COURTEN B et al. The
emerging role of chronic low-grade inflammation in the
pathophysiology of polycystic ovary syndrome J . Semin
Reprod Med 2015 33(4) :257269.

I (
) 2013 33(12):16674672.

6 MARTINON F BURNS K TSCHOP PJ. The inflamma—
some: a molecular platform triggering activation of inflam—
matory caspases and processing of pro IL3 ] . Mol Cell
2002 10 (2): 417-446.

7 . HIF4
D. 2017.
8 . NLRP3 J .
2017 36( 12) : 73335.
9
J. 2010 27(2) : 130432,
10



* 2202 2020 12 61 24 Journal of Traditional Chinese Medicine 2020 Vol.61 No. 24

48 ] 19 . APN
2014 13( 10) : 794997. PCOS GC J.
11 . 2018 45(9) : 19684971 2017.
PCOSHR I. 2019 30 20 : VEGF/Akt
(9) :22002203.
12 . J. 2020 38(7): 169472 267269.
PCOS 21 KAHLENBERG JM KANG I. Clinicopathologic signifi—
J . 2015 21(5): 511- cance of inflammasome activation in autoimmune diseases
514 529 J . Arthritis Rheumatol 2020 72( 3) :386-395.
13 22 MANGAN MS]J OLHAVA E]J ROUSH WR et al. Tar-
I ( ) 2018 27 geting the NLRP3 inflammasome in inflammatory diseases
J . Nat Rev Drug Discov 2018 17(8) : 588-606.
(2):54-57.
1 23 . NF«B
J. 2018 49(3) :217221.
T 24 . TLR NF+«B NLRP3
2015 33(7):9294. D : 2012.
15 ’ PCos 25 HEGUY A BALDARI CT MACCHIA G et al. Amino
D acids conserved in interleukind receptors ( ILdRs) and
2013. the Drosophila toll protein are essential for ILHR signal
16 : transduction J . Biol Chem 1992 267 (4): 2605-
2609.
I 2014 35(14) :2145-2147. 26 HANEKLAUS M O’NEILL LA COLL RC. Modulatory
17 OKAYASU S KITAICHI K HORI' A et al. The evalu- mechanisms controlling the NLRP3 inflammasome in inflam—
ation of risk factors associated with adverse drug reactions mation: recent developments J . Curr Opin Immunol
by metformin in type 2 diabetes mellitus J . Biol Pharm 2013 25(1): 4045.
Bull 2012 35(6):933937. 27 WANG F WANG SB ZHANG ZH et al. Activation of
18 . NLRP3 inflammasome in the ovaries during the develop—
PCOS AdipoR1.AMPK ment and treatment of polycystic ovary syndrome J . Int
I. 2018 45(7) : 15334537. J Clin Exp Pathol 2017 10(5) : 5022-5030.
Effect of Bushen Huatan Formula ( ) on NLRP3 /ASC2/Caspase- Inflammasome Signal Pathway

of Obese Polycystic Ovarian Syndrome Model Rats

XIONG Qian' XU Xiaojuan' HUANG Yinghong® YAO Zhilin' TIAN Xuemei' CHEN Meijia'

1. Clinical Medicine School Chengdu University of Traditional Chinese Medicine Chengdu 610075; 2. School of Basic Medicine
Chengdu University of Traditional Chinese Medicine

ABSTRACT Objective To study the mechanism of Bushen Huatan Formula ( BHF ) on obese type
polycystic ovarian syndrome ( PCOS ). Methods SD rats were treated with Letrozole combined high~fat and cho-
lesterol to induce the obese PCOS rat models. A total of 99 successful modeling rats were divided into a model group
(n=99) BHF high dose group (n=20) BHF middle dose group ( n =20) BHF low dose group (n=20) and a
metformin group ( n =20) . Another 23 rats were set as blank group. The BHF low middle high dose group was giv—
en 16.65 41.63 and 83.25g/( kg * d) by gastric perfusion while the metformin group was given metformin 300 mg/
(kg +d) and5ml/kg distilled water was given to the model group and the blank group. All groups were treated once
a day for totally 21 days. HE staining of ovarian tissue testosterone ( T) and free fatty acids ( FFAs) levels of serum
were detected by ELISA. The protein relative expressions of NLRP3 apoptosis associated speck-ike protein2
containing a CARD ( ASC2) cysteine-requiring aspartate protease-l ( Caspase-) were detected by Western-blotting.

The interleukin- receptor ( ILAR) | nuclear factor-«B ( NF«B) protein positive production were detected by immu-—
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nohistochemical method. Results Compared with the blank group model group dominant follicle in the ovary had
been absent meanwhile the serum T and FFAs in the model group increased significantly average optical density of
ILHAR NF«B in ovarian tissue and expression of Caspased NLRP3 ASC2 protein increased significantly ( P <
0.05 or P <0.01) . Compared with the model group expressions of NLRP3 Caspased ASC2 and ILH4R in ovarian
tissue of the BHF high and middle dose group as well as the metformin decreased significantly ( P <0.05) . The level
of serum T and FFAs in metformin group and BHF high dose group decreased and the average optical density of
IL4R NF~«B significantly decreased ( P <0.05 or P <0.01) . There were no statistics difference in expression of
Caspase-1 NLRP3 ASC2 protein average optical density of ILHR NF-«B among different dose BHF group and met-
formin group ( P >0.05). Conclusion The Bushen Huatan Formula can improve obese PCOS by inhibitng the
NLRP3/ASC2 /Caspase- inflammasome signal pathway and there is no obvious dose-effect relationship in the regula—
tion of pathway.

Keywords polycystic ovarian syndrome; obese; Bushen Huatan Formula ( ) ; inflammasome; NLRP3/
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