T P BREE G 2R 2021 4F 6 14 41 4555 6 ] CJITWM, June 2021, Vol. 41, No. 6 - 736 -

~

- K ehET R -

RIS R 255 R 3 AL AR S B 3 /N BRI
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N

WE BN KAV A E S feil i RN g R L 6% - &% % 885 8 (ADAMS)
Fo ]l B mESFEORFOBREOFLEZ O (ADAMTS-1) Rkt #h, Fik MR ES B
RASLRERING, MW, ATGE, EFE., ANFE. HIFE, ROUARMAE, EFEMNER K
R if, HWAMEHR 12 R AMVFAWANANEFEAZ N 5 F 5 AT RXRK A% adE, RFARAYELSHEX
RA kb 11 X, 1 RTANE AT 205 7 i A AN BR 2 5 7 & 7 & Ao il 1 H Ak & KK
Lt RINE SR 1 R, R 12 RImAAR LRI MIR# E (hCG) /& 0. 8. 12, 16 h £ A RT-PCR
oA M) &-20 97 0 e 9P S 9P fm i A4k (COCs ) + ADAMS. ADAMTS-1 mRNA £k, mit %9 % k&
&k ki & 20 ADAM8, ADAMTS-1 & & kik. &R MmAhCGJE 0. 8, 12, 16 h, %41 ADAM8,
ADAMTS-1 mRNA B % & 4 # 5 % 39t &, ZBF &2 G 4L EFarks, 2 F A% 5% &L (P>0.05).
54410, 8 hibi, 4 %4112, 16 h ADAM8. ADAMTS-1 mRNA Z & & £is 7% (P<0.05), 5 &
210 h 1bix, #ATF4 8 h ADAM8., ADAMTS-1 mRNA B % & &2 7% (P<0.05), 5% @f 4k
B, ANE4A5 A4 8. 12, 16 h ADAM8. ADAMTS-1 mRNA B & & £k F+ &, 8 h #AFA & F4ME4,
12 h #MNEA & T HAF4A (3 P<0.05), 4k% 41 ADAM8. ADAMTS-1 mRNA 2 & & 4 £k &% & T %
21 (P<0.05), Z5if AMNE AL A1l 3% H3 7738 13 38 3% ADAMS #= ADAMTS-1 69 & G &g /E A, 97
BB L ik AR, ANE R R HEIP 9 VR R AR TSRk

KR ANEFEZG; Mgk XS E -2 EFO#HS; | AhIRESFAOLFOBREEOHELSE
G B

Comparison of Effects of Bushen Tiaojing Formula and Xiaoyao Pills on Expression of ADAMS8
and ADAMTS-1 in Vitro Cultured Follicles of Mice LIU Ya-hua', DUAN Yan-cang"?, LI Li', HE
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ABSTRACT Objective To observe the effect of Bushen Tiaojing Formula ( BSTJF ) and Xiaoyao Pills ( XYP )
on the expression of a disintegrin and metalloprotease 8 (ADAMS8 ) and a disintegrin and metalloprotease with
thrombospondin motifs-1 ( ADAMTS-1 ) in vitro cultured follicles of mice. Methods The preantral follicles of healthy
Kunming female mice were separated by microdissection, which were divided into 4 groups: blank group, normal
group, BSTJF group, XYP group randomly. The preantral follicles were inoculated by culture medium without
medicated serum ( blank group ), normal rats' serum ( normal group ), high dose BSTJF T ( Bushen group) or
high dose XYP containing serums ( XYP group ) for 12 days. BSTJF group and XYP group were changed to high
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dose BSTJF I and low dose XYP serum respectively in 11st day. The follicles and excreted cumulus-oocyte
complexs (COCs) were collected after the hCG was added after 0, 8, 12, 16 h in 12nd day. RT-PCR and
immunofluorescence staining were used to detect the mRNA and protein expression of ADAM8, ADAMTS-1 in
follicles and COCs respectively. Result After the hCG was added, the mRNA and protein expression of ADAMS,
ADAMTS-1 increased gradually in each group. There was no significant difference between blank and normal
group at each time point ( P>0.05) . Compared with the same group at 0 and 8 h, mRNA and protein expressions
of ADAM8 and ADAMTS-1 were increased at 12 and 16 h in BSTJF group (P<0.05) . Compared with the same
group at 0 h, the expressions of ADAM8 and ADAMTS-1 mRNA and protein were increased at 8 h in XYP group
(P<0.05) . Compared with the blank and normal group, the expression of ADAM8, ADAMTS-1 increased in the
treatment groups at 8, 12 and 16 h. Compared with the BSTJF group, the expression of ADAM8, ADAMTS-1 in
XYP group was higher at 8 h (£<0.05) and lower at 12 h (P<0.05) . There was no significant difference between
the BSTJF group and the XYP group at 16h (P>0.05) . The mRNA and protein expression peak of ADAMS,
ADAMTS-1 in BSTJF group was higher than that in XYP group. Conclusions Both BSTJF and XYP can enhance
the proteolysis of ADAM8 and ADAMTS-1 to rupture the wall of follicle and induce ovulation. BSTJF is better than
XYP in promoting ovulation.

KEYWORDS Bushen Tiaojing Formula; Xiaoyao Pills; a disintegrin and metalloprotease 8; a disintegrin

and metalloprotease with thrombospondin motifs-1

(&M - NWRERE) 1 B B E TR, B
A, KB, BT TS, B, KR,
B E G R L A& A MAEFRIILN ES,
JHIL, i, RV AR TR R A, L
FUMRAER, v, 2, 77 LR
DU R . iy, SR, . FS5&F
AEFEIRE B VIAOC, IR L w HANE . BHEIRYT
RZE . H A TAEHR R R, sk 2.
HEgpid iy, KGR - &mENN 8 (adisintegrin
and metalloprotease 8, ADAMS8). [ % ifil /]y 4z 45
GE AT ERE AN S EENM (adisintegrin
and metalloprotease with thrombospondin motifs-1,
ADAMTS-1) 1 £ H % fift /1 ok B0 9 BE il 5. B0
B — B HE 40 il 2 & 1K ( cumulus-oocyte complexs,
COCs) LTk 2 K mE %, AR B I AN B
PR 2207 3 & SR A SR SR/ BRI I i ADAMS
ADAMTS-1 KA,

MRETE

1 SEEBhY AR 12 K RE M L I L R
128 H, 6 JE & 6k e e SD KL 40 2, g [ i dt
SR, WA RIES . 1608097, 1610063,
ARG A G (BRI E T )RR RN, A&
FF 5% 38 o WA B 2 B 30 ) S5 g 18 38 A% (No.
DWLL2016002 ),

2 2y ANE RS IS D5 25 A AR
g %8159 WKL F12g LI F9g

MIH9g HAT9g 1hzh9g %4 3 g. #MEFM
Mg : £A%10g I 129 EFE
129 WMK#H10g HAHHE15g HZL T 129
BEF10g =109 M%&E10g H1H9g. &k
R A A RS0, KRR 4 22 5 224 1.54 g/mL,
PEREE 4 CORFIh e o AL (0] e % P4 il 25 ey
HIRAFE, 165 :20160410), 25941k 4689 . 2,
HAT AR, R RHRD Wi, A2, k4
L TZEmoKh, HI R, & 425 0.09 g/mL,
AL 4 CUKFET &

3 FEAFIIAEE o BEPHE/R ( a modified
eagle's medium, o-MEM) 7383 ( 3¢ [E Gibco 24
A, fit5: 8116196 ); FBS ( 2 [# Gibco 2 &), it
+5: 1640958 ) ; 1 41 A fi IP L % & (recombinant
human follicle stimulating hormone, rhFSH,
7% [E] Merck Serono /A wl, it 5 : AUO16217 );
H A\ A ¥ K & (recombinant human luteinizing
hormone, rhLH, 7% & Merck Serono 2\ 7, 4it5:
AUO12487 ); iR I &R - ¥ #k & 1 - i (insulin-
transferrin-selenium, ITS, 3£ [E Sigma /& &, 4t
2. 1711871) ; Total RNA Kit I ( 2:[& Omega 2%
Fl, 4t 5. 00R6934010000126P079 ) ; Hiscript
I @ Select RT super Mix:(: 2% [E Vazyme 72\ ), 4t
. TEQ70F6 ) ; Ace Qg PCR SYBR Green Master
Mix ( [l Vazyme 25+, #it5: 7TE041C6 ) s/ADAM8
— ¥t ( 3£ [ Biorbyt 28 ], #t 5: orb389340 ) ;
ADAMTS-1 —4; ( 3% [ proteintech™Zy &, 4t 5.
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20960-1-AP ) ; 25t — i ( 3£ [ proteintech 24 H],
175 : SA00003-2 ), 5t (3£E Thermo
/NH] ) : ND2000 #Y; RT-PCR System ( 32 [H Life 2
H) ) : 7500 Fast fil; CTS SP8 3£ W i &
% ({5 Leica /AH] ),

4 KRESZHMEHR % 6 AL SD Mk
RS TSR by, AmdEaEK, BT
FILBENL A M IER A . #VE RS 15 &ERad . b
BN 7 m R el EEALE R EE I
A, #hEFREE 1S5 EmfEd. fAMERE S
iR, AL R AL R AL AL
S IR AR B R 28 5 Fn i L (Rl E 4 3 mL/100 g
TRE R 1 mL/100 g ik ), IF% 4% H 3
IRAEARFR A= 3R 7K 5 45K 8: 00, 17: 00 43 2 42,
BG4 K, RWEEE 1 h RERESIPKR I, %55
# 2 h, 3000 r/m&.0 10 min, B3, 2456 C
K 30 min KiG#MAJG, 0.22 wm TR gL,
438 —80 TIRAE

5 /NIRRT TR SUHE B AL SE R
FLE, WORETHEE, BOUBNE, HEH. ERL
200 IU/mL, 200 wg/mL iy A= B3k 7K 1 3k 1~2 1k,
B0 4> B W (o -MEM. 10% FBS. 100 IU/mL
H A= M 100 po/mLiERE R ), 25 GEF LT
40 R B T 0 B . RTINS B bR AR
80~120 wm, [BIJEEREEANfMEFE T e, B0k 20 A i
BH, B0 I RE R EC SR BT 0 4, 40 B 1 S T B9 9
BEMLN M2 4, IEW 4. MR, BT, BT
A B 3R W ( o-MEM, 10% FBS. 100 IU/mL 7
% %. 100 pg/mL £ % 2. 100 mlU/mL rhFSH.
10 miU/mL rhLH 1 1% ITS ) A9 35 mm #; 3= L,
K5 3% 24 n JE AN RE kI A R T AL 53 i A KD
B RZE 15y e 590 e R e AL e 791 i KRR 2 M3
WEH AUMIE# KU, 25 BX AU, 5
FEA2 K, BRI, 11 KA E L RIE T 4L53 3k ok
B 2 TS5 e ) e 0 3 AL ARG ) o K R 2 1
o 12 REEFFRHIMA 2.5 IU/mL hCG. 5 ng/mL
FLHAERKKET, MARCGF0, 8, 12, 16 h 5k
L0 FIHEH ) COCs, B TWAMASME (HT
RT-PCR ). M HK: 3% L 3 v 1 i 09 i s HE i
COCs, HARWT, & 4% ZRHEPEE

6 RT:PCR K ADAMS . ADAMTS-1 mRNA
1) 22 15 MR 38 Gene Bank FIf % A7 1 3t [ 41 1
Primier Premier 5.0 X 7} &3 51 %1, 4 Gene Bank
BLAST [RIVEMEREIN, B3R T AW TRA R AT S

i : GAPDH: F: 5-TGAACGGGAAGCTCACTGG-3',
R: 3-GCTTCACCACCTTCTTGATGTC-5', Bl#¥Xk
/N4 198 bp; ADAMS: F: 5'-~AGCTAAGAACAGGCC
TCCAG-3', R:3-TGGTGGGAGGATCAGGTCTA-5',
2K /NHR 179 bp; ADAMTS-1: F: 5"GGCAAACG
AGTCCGCTAC-3', R: 3'-CCCACTCTTCAATCA
CCCAC-5', 5|¥K /N 189 bp. fii il Total RNA
Kit T 3257 & 42 B4 i 5 RNA, 240 5 66 B 3T
W RNA 4l & Fik B, 4% 8 Hiscript 1T Q Select RT
super Mix i & ¥ EETT R 5% . PCR RS54
A 95 C, 5min M4, 95 C 10 min; 60 €T 30 s,
3L 40 MEFR ., PIGSEER)E, MR CT Bdmabsi ik,
Ll GAPDH b N 2 BEIE R, 15 '8 25 (1 % BE 4 ) 26
1SRN ARIE 1, HIRAS: X ERME (RQ) =
2 S A AR H LR A RQE, K RQEAT
it

7 ARG ADAMS, ADAMTS-1 % M
FI2E ¥ 4% Z R EE P 2 30 min (140 H e R
B, 1% Triton X-100 PBS & 15 min, il 10%
IEH IR, 37 CEMA 10 min, Infadt B ks
Pilk (1:200 B ), 4 CHE K. KA,
e P FITC 2865 ic 9t (1:50), % iRk
30 min. DAPI 44t% . ZOGRHMEE T WEE. i,

8 SiiteFJiik M SPSS 21.0 #AF B T4
THALTR, BB AR X £s o, ZH BB s
BF, 0 R IEATE RO 22550k, BRI ZR 2250 ik
¥ 750K H Dunnet’ T3 K%, P<0.05 A% R4 4
R

# R

1 KHAFE] S ADAM8. ADAMTS-1 mRNA
ik (%1, 2) 4 41 ADAM8, ADAMTS-1
mRNA ik B &, SA410, 8htb#, #hE
44 12. 16 h ADAM8. ADAMTS-1 mRNA % ik J+ &
(P<0.05), 5441 0h L, wiliF4l8hADAMS,
ADAMTS-1TmRNA £ ik F+ & (P<0.05), 54418 h
It #, 12. 16 h ADAM8, ADAMTS-1 mRNA % ik
HItEas, HERLGEI#E L (P>0.05), #MF
2 ADAM8 . ADAMTS-1 25 [ 73k = W =1 T8 4 o
2SS IR A, 255 E L (P>0.059);
HUE W4 g, # A5 s 418, 12,76 h
ADAMS . ADAMTS<4"mRNA % ik J} & (P<0.05),
8 h By mi 4 & PN 41 (P<0.05), 12°h #MNEF4H &
THF4l (P<0.05),
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2 &4 A [A) i) S ADAMS ., ADAMTS-1 % [
AR (£3.4, F1.2) #E4F0. 8.
12. 16 h ADAM8. ADAMTS-1 & |1 3£ i5 & W 3¢
B, 50, 8h k%, 12, 16 h ADAM8, ADAMTS-1
FEHRIATE (P<005), HiHF410. 8. 12, 16h
ADAM8. ADAMTS-1 25 1 Rk B Wi m, 50h b
%, 8. 12, 16 h if ADAM8., ADAMTS-1 % [1 % i
4% (P<0.05); 5 8h#, 12. 16 h ADAMS,
ADAMTS-1 FE H K ik THm, HER TSI E X
(P>0.05), #MF4 ADAM8, ADAMTS-1 [ &k m g
{Hm TH4L (P>0.05), &HHSIERAILEE, 5
Tegit R (P>0.05), 545 HARIER 41tbig, 8.
12, 16 h iy, #2415 BiiF 4 ADAM8, ADAMTS-1
EHFEILTE (P<0.05), 8 h Wi fiT 41w T+ 4
(P<0.05), 12 h M4 TEiF4l (P<0.05 ).

Wit

HEDP T 2285 1 ()1 A AR FH R AR 1 BB 248 it DA B
AP % ADAMTS-1 7EHEGN 12 Fh 24f% COCs
L REE I BNE, IR COCs it T 1) 45 14 576 3%
PEMIfEHEHEDD ', ADAMTS1 32 PR (#3735, PRKO
JINERUHE B B FEE A5 LU 5200 ADAMTS-1 iy 33k 15

1 FITC & uethric ADAM8 ;A has A4, B MIEH 4,
C JgxhF4L, D NBAT4L a2 MHILA hCG J5 0 h, b A hCG )5 8 h,
¢ HIMAhCG J512h, d MliIA hCG J5 16 h
B 1 ORI RSNSOI sHE R ) COCs
ADAMS 1173k (IF, x400)

BIRE T/ANRAHLE, HEIRRC i, HA A
R Y5 AT RE Y B K A R B B k. COCs Y

ADAMTS-1
ADAMTS-1

o B /N B A, R AR R
BRI/, PR 12 4500, S1E

R 1 BHAARFBE S ADAM8 mRNA FikbE (X+s)

B L T B PR S A o TP e ar SR
Fmk A ADAMTS-1 mRNA K H8R 4 i ik 58

215 n Oh 8h 12 h 16 h
S| 6 1.003+0.136 1.361+0.127 1.695 = 0.354 1.577 +0.194
EH 6 0.996 + 0.091 1.115 + 0.269 1.858 + 0.247 1.512 + 0.471
#hEF 6 0.767 +0.039 1.807 + 0.596 * 3.261+0.295 24 3.233+0.112 %4
BT 6 0.867 = 0.108 2.355 +0.144*4° 2.655 +0.350%*° 2.890+0.611"4
T 54410 h A, "P<0.05; SR 8 h 1LEL, ©P<0.05; HIEWAIHAE, *P<0.05; S UL, ©P<0.05; % 2~4 [F]
R 2 KAANFEKE L ADAMTS-1 mRNA ik (X+s)
41531 n Oh 8h 12 h 16 h
S| 6 0.961 +0.370 1.305+0.158 1.555+0.175 1.618 +0.835
3 6 0.927 +0.015 1.291+0.220 1.795+0.219 1.838 + 0.164
HhE 6 0.960+0.017 1.896 +0.489* 3.698+0.107° 4 3.763+0.188""*
BT 6 0.963 = 0.061 2.417 £0.594*4° 2.859+0.501*4° 3.148+0.268"*
R 3 HREVSEIEKN ADAMS HEH F iRk (Xxs)
25 n Oh 8h 12 h 16 h
e 6 3.158 £0.612 2.645 +0:158 3.494 + 0.507 4.732 +0.803
H 6 2.493 + 0.245 2.006"+ 0.387 3.559 40.301 2.636%1.105
HMEF 6 2.560 + 0.623 3.821+1.199* 9.344 +1.773" 44 7483 +0.887°44
iR 6 3.516+0.438 7.880 + 1.487°4° 7155 +0.857°4° 6.182+0.779°*
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R4 REVICHEKIN ADAMTS-1 A G HEELSLE (X+s)

415 Oh 8h 12 h 16 h

=H 4.501 +0.557 2.712+0.750 3.278 + 0.606 4.124 +1.541

EH 3.570+0.243 1.649+0.275 2.337 +1.365 3.872+1.000

N 3.676 +0.145 1.931+0.600* 5.603 +0.655" 4 7.640 + 1.554° 44

filin 3.623 +0.895 4.448 +0.318*4° 4.839 +0.324"4° 5.946 +2.632"*

T FITC & (098t it ADAMTS-1 & H; A =S H 4, B A
IEH4l, C B4, D AEFLL; a MMAhCGJE 0 h, b A
hCG Jii 8 h, ¢ H/ILA hCG )i 12 h, d NHILA hCG J5 16 h

2 OGRS SR O s HEH ) COCs
ADAMTS-1 3Rk (IF, x400)

TEH HEIN Lo VIR & B A% . ADAMTST £kt 5
&ANZHE Cin vitro fertilization, IVF) 455 2 IFAHC,
COCs 1 ADAMTS ik 55 b1 £ 41 g 57 45 i€ 1 5. %5 41
5 1%, ADAM ZRJ5 57— b 5 4 I R 10 SR AR 1
IK s ADAMS )2 PR T IF#EERE, PR i/ s
PRHE TP RS 14 W] ADAMS 28345 T 57 4= B/ 18
ADAMS S HEG 1 P b B (S I R 1, BA 4R
BB BRI AR B, R AR 1 KA 1 B 5 T
&, WS ES ST, B COCs i 5%
HEDN, ADAM8 mRNA FlaE FH 7EHE B Fir UF 5 B - 41 g
BRI AR R 1k &' & ADAMTS-1 I ADAMS8
R HETR BT WA BRI A B8 1 il

B T2 507 TP AN L A RS, MR
255 INZE B2 ML+ Lol B E,
B, SRy h2h. MBI, AT 5% A R4 2
SRR BB . BORIN ST 2 T, AT
RIEE T . HNERAS Pl B RS

BH, AEZy, $a%, WAE., Z4LF. HariE
YR E R, EEEBONE 2 S BRI,
PRS2 AR, LRI E .
AT AL . BhE B A% BH S & HESD 2 5%k &) 1R
FHANE R TS0y Ba RN, @AW . Zemi iR Ah
B R 28 5 i PH A& ot BT BHAS B FH
B, AT, i 0, AR Rk
B, 7E/NERE AR N SR A R v, BN A
B, W55 & 25035 v A hCG J5 By A
COCs ' ADAM8. ADAMTS-1 % 1 }2 mRNA 1Y %
TR, RRANE AL A R HEDE . (R DRk AR
BRI AT fiE S HAF HEDR i ADAM8 . ADAMTS-1 %
AT IR I, AT 245 COCs 2k i 2 T RE R 11 R
Wi, W3R COCs S 254 1) 52 2 M . 75 T B i HE
A, HEIBICHHENEA ., WMEMRETT. JrhLed
BRI 25, AT, MIAFRINIAL . BN
Fizh, AR, P&, HE=20miiss/<, MEimEm
T HGE IR P Z AR I A 2. A,
JFRBLE] R AR, BRI e . S E TR, R
AT AR G UE SC 1 AL . AR R R, S
SHT AR, fESEIRIE K H A, ARG R,
BYHBABHEL AL M HEDR 2. ASZuhah R, 7E/h R
IIRORE NS e S N e SN S v DIV e SI=TB 1 B N 15
FRI) A B R 2 I P RS SRR AT R SR, AT
hCG J5 8. 12, 16 h, BBy 1 COCs {1, ADAMS8,
ADAMTS-1 % 1 & mRNA 1 £k F+ i, H O h 3|
8 n M E R, AN 1 U AT L R HE N A B i
ADAM8 ., ADAMTS-1 &rig, i fiff BF i B 4 58 21355
KHEGH | AR ORI S B 25 R

TE A T B 1) 5, &b B 28 07 R hL R 4
ADAM8. ADAMTS-1 (AR EAEHIAN R, #bEZH7E
A hCG J5 12 h (HHEIRI LR HEE T, T2 7e
TN A-hCG J5 8 h Ay HEBP Al ik 3] 55 7K I 28 12 44
i B HEBRE . AH AR EL T ANE AL/ INELER LA COCs
Rk R TR . T LR R T RE A 2
H AN BT 2R IR 280 0 IR 3 A K IR S AR HEE R B
I, T B PR HE DN 2 e R P IR B e . 538 JL
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7R HEH
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