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1 b P B 2# BErh VG BR &5 G 24 B, ITdbA8 A 230 TP U XA G % 3265, 0500915 2. Tk 48 Hph B 45 - A5 5 ¢ 9s b [m) ) 3
Hs

(FE] BB #HiTHMIBIE7T L AMAT (RSA) 69 TaRAEAME . Fik S CBA/J DR ALY K EF
Y1, MR WRBEA A JEHALM, FEE 14 R, EF AN CBA/J N R 5 M BALB/e N A B X BL;
A 320 A Mt CBA/) A 5 AR DBA/2 ) RA % B i 5 RSA /N AR AL . & I AL 480 RS2 9T 14 R 3| 4edk
FORIF I4RLTHRENI66g (kg-d) HF; WEBEAEIEIRS | RIERE XX 4 RLTHES
BAA 0.33 g/ (kg+d) #E, EFAAEAEMBERILTO0.4ml AWRHEE ., SMAEEIRS 6 RATHALIRE R
e B RG 4L LR, A i) IR A6 40 2R 08 B AR K G B B EE 2 (HK2). M2-Z & ERBR B (PKM2). SUER L A8E
A (LDHA) mRNA fe% & & A, #n#) HH4iE4R 1 (GLUT1), £ 4B #%iEHR4 (MCT4) FCEROBIEZ
# 81 (GPR81) HZ & kikKF, #lAb6RMAAEKRE 4R EHENELERN, HHEBRELE, BB 4
W 14K, EFMBAIEBELENG6 12%, MAE D RIEEE R FEH33.33%, 2FA%TFEL (P<
0.05); /R ZBRLAFn RS ALLARENS & % REALR 0 B 54K, 5 81 A 12. 24% #2 14.29% (P<<0.05), Jdk
F6X, HEFAki, A M KA HK2, PKM2 2 LDHA mRNA & & & &L K-F B (P<0.05),
GLUT1. MCT4#= GPR81 & & A & K FHAK (P<0.05); SAERZAML4R, Mo /RF-EAMA % LDHA & & Rk s i
REFAREEKRFHEEFAZ (P<0.05), FBAMAMKPKM2 mRNA R A b E AR FARAH I G (P<
0.05); L /EAEEMALE, FAAm D RIENEMCT4 & G £k K-FH 5, GPR81 &G &k K- KL (P<
0.05), it FRATHATIRIEISH EAEHMLLBAIXEG N EA, NI ZHHLAEHEBRT,
MARIERS £k, St X ELRABAER .
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52 &AL (recurrent spontaneous abortion,
RSA) JE—F i WA UEIRIF J0E , & SON F R 1
LA AT IR 24 JH) 2 R 3% 5 A HE PRI B L IR
F 3R AR B B A 2 2020 4F R AT I TAT I 5 BT
BHE R, RSA KA A B IR BB 2% ~ 5% .
RSA (Bt E ok [ A AN ST e A B L, I
G T L SN2 R . RSA AIH & T
PRog “WHHRT MR JUmE, HAT CJRAREE,

HEEWA : FK 1 ABHEEE4 (U21A20403) 5 il L4467 g ) 42 7+
T3] (20567624H) 5 1] 4 Hh B2 27 B BF 5 A8 A1) % B 0t H (CXZZ-
BS2022094)
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BZIG LRI G . BRI RAF ST R, Hiuih
J7 RSA BAEIR T = A A7 3 . RSA B9 A
R RE, BT A R AT LSS e |
LA . RRE . FRBE . B REMOEE. B
R B2 AR, R R M 4 40% ~ 60% 11 85
RURIAHG 7 e R WG & Bk fe v, PR i 4
b 348 RN A R AT R R RE R AR R
AT R, SO SRR (Warburg 28X
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YIRS AR IR A ELER,, IR
Aef B i L TRDAR G SR A, ARG S LT B 2L R /1K
pH TAEE , (R 372108 | (REFIRIE IR
AR I, ARBFREIAT ERE I R BEG
TR ORI, IRAS IR UL SR iR
PRIGATRE ST F-HLH o ABFFE el b b R 22 B AR B 22
Bt (S . DWLL2021089) .
1 #R5H®
1.1 3

SPF 2 CBA/J /N 56 H, S, MR &
20~25 g, SEEGSIYVFRTIEY . SCXK (i) 2017-
0011; HEPEDBA2/NER 21 H, 10 A, 5 35~
40 g, SLEEHYIFAIES . SCXK (&) 2019-0018;
HMEPE BALB/e /NEL7 H, 10 RS, 1A 35~40 g,
SEEIAAIIES . SCXK (3T) 2020-0001. /MR
¥ [ AL TR AR YR A R A F
1.2 %4

FIGIAM: &2 T20g. FHAE10g, LW
10 g, BUZ 10 go H 25 B A TR AL BE 25 A R
N, KRLE 2, WA AR 25 W R S R R
0.75 g/ml, HEHJE 220 CHESS S S A BR W], it
51 356375, MiA%: 10 mg/H) WHESROEIAR, %13 mg
By AR T 6 mlZE /K, 1S BIREE R 2. 17 o/L (1
et 2 AV TR
1.3 EZXABALE

COMEEE 2 (HK2) Bk (it : ab209847) .
FLIR LA A (LDHA) difk (L5 . ab52488) .
WA E R 1(GLUT D BifR (%5 : ab115730), 3%
[ Abcam 23 /] 3 M2-HY N R 2 34 (PKM2) ik
(it . 15822-1-AP) . HRRILiz{k4 (MCT4) 1
(5. 22787-1-AP) | B-actin LK (L5 .
81115-1-RR) . HRP K ILFE i =9t (Hit'5 .
SA00001-2), Z[H Proteintech 23 H) ; G & [ {152
&£ 81 (GPR81) Piik (&M Novushio A H], L5
NLS2095) ; MicroElute Total RNA i 7] & ()7 M
OMEGA 24 wl , #it 5 : R6831-02) ; MonScript™
RTIITALL-in-One Mix with dsDNase i %% 5% 2 57 &
(#£5: MR05101), MonAmp™ ChemoHS qPCR Mix
WA & (#5 . MQ00401) , Zh JH Monad 23 ] 5
ECL & J6# (& Millipore 24 ], 415 : P90720) ;
AL RIPA 2 (AC &SR M RHEA FRA A,
L5 RO010); 0.3% S 2 (5 [F Sigma
A, IS B0500); 0.4% B MK (LR

FELEYRHEARAR, #t5: C0040).
EEZEVUOK S (HARSANYO A, HS .
MLS-3750) 5 S22 % % it PCRAX (B4 . 7500
Fast) . &l 00l (A5 Fresco 21) . 706
Fe T (45 . NanoDrop 2000), 32 [E Thermo Fisher
Scientific 2~ 7] ; Western Blot & KK Lk &40 (3
Bio-Rad 23 A, 15 : Gel Logic 100); k2% % %
A4 (£E GE/ATH], 85 . Image Quant LAS 4000) .
1.4 shipdE @R
N VEMRSR RS, K Sl R R %) e N
SUHBEALE 2750 IR 4L BRI | i 2 i
AR I, B4 14 K, IEH 4187 1E# Tk
P, fEPE CBA/Y /N RS HEYE BALB/c /N2 ¢ 158
WAEHL . HA 34 Z% 3k [10] #r RSA /N
R MM CBA/) /N RS e DBA2 NERAC L . B
MR R KRR T, g S MBI O B A
o, SR BB T AR A AT RS 1 K
% (2R kg U RIS A
T TG UM R T 2 A5 I PR ARG 19 5 iR
H1.66 g/ (kg-d) HEFE, HbJ 220020 45 7 I K 55
S5 ) M 2R A 0.33 of (kged) WEWH, IEW
ZH RISV ZH I BRZE T 0. 4 ml ZEIBKE S . A Ldl
/INECR FHBE LA 20k 0 B8 UM RN JE 1T 14 K
FNALURES 6 RIELLLAZY, Flar 6 NN G R 14
REBEUURSE 14 RIEBL252 5 HJm 22 B 28 2% H B AL
B R I8 FUE B AR IR SR 1 R BN AEIREE 6 1%
SRef 2, Fl4x 6 HUME RO AEIRSS | REEURES 14 K
HELEL g, 1EH ARV 20 Mk BROR FH BE AL B - 2Rk
VEH 8 HNAZERT 14 KR ENGEIRES 6 KiESHE B 7818
K, T 6 HME R A R 14 KB IRES 14 K&
SLTE B 7EK
1.5 WMEIRIFS 7 ik
1.5.1 &swriigéesxbmiEpnEsE Kol
% 14 FMEFUFRE, R 0. 3% I ZIFH 0. 2 ml/
10 g 8 s AT R AT RIS, SR )5 & R #EIKEST 0. 4%
BMEYR, FH2E30 min, /DEURFHELNIE , IFIR
EEEE, HFE AT e R, W
PRI, GMER OB RERPMNEEES, AE
BV i ARl I sl /0N, AR s R
TR . WS IR B, TR E KR (%)=
WSt 25 R 836 R 5. 80x100%
1.5.2  qRT-PCR i # @l A& 6 28 42 HK2. PKM2.
LDHA mRNA %% ¥ 8 HIEIRE 6 KM BUBUIE iR
H 4, K MicroElute Total RNA 257 & FH T #2 Bt
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WG LU (1) B RNA, (436 6 3 1101 5 RNA
(R &0 B RV B . DL RNA SRR, e Rt 2 S 3l 5
& Ul B A 0 5 Sk A L cDNAL #% B8 MonAmpTM
ChemoHS qPCR Mix 12t 71 &2 15 WY 45 e ] 5 ¢ 5 o Ak
#, T7500 Fast SEHF 90 E 1 PCRAY _E#EA 7/,
PCRAVEIRZHH 95 °C, 10 min FEATHAETE, 4K
o BEAT A0 MRV . 95 °C, 10s; 60 °C, 30 s,
S i TAEY TRB A R AFIA . B-actin:
| %% GTGCTATGTTGCTCTAGACTTCG, F iif AT-
GCCACAGGATTCCATACC, KJ¥ 117 bp; HK2: F
I TGCGAATATGGTTGCCTCATCTTGG, T ¥ TAC-
TGCTCCTCCTCCTCCTCCTC, K J¥ 143 bp; PKM2:
¥ ACCATCAAGAATGTCCGTGAAGCC, FiffGT-
ATCCAGAGCCACCGCAACAG, K & 83 bp; LDHA
¥ AGGGCTTCTAGGCAGACCACAC, Filf: CA-
CACTAACCAGGTCACCACTACAC, K J& 143 bp.
RRAAFEMAE SR B 3 E AL, TLREE 3. X4
Fr ) CTE AT EOR AL ], DL B-actin i N 2 R 3k
R, R RQ=2722 1153 H 1Y 5 A 3% 35 19 A ) &
HH.
1.5.3 Western blot 345 M| A= i5 28 22 HK2. PKM2.
LDHA. GLUTI, MCT4#4=GPR81%& & %(ix 8K
DR 6 R MEFR IR AR L 2 b A RIPA 24f70, BY
PERIG , WIS AR AR IS DA 78 4 24 M 2L 40, B Y .
Bradford J: & I BT 5 4 4« 1A LB B4
SEPRIRAT, WhOKIS 10 min AT A8 ME. SR G
AR RLUK SRR, VR LR 75V, B ]
30 min, 4rESHCHEN 120V, HEIR B 5kl
B 2 B I BARAL DG FRL VR . T B A
B ZPVDF IR, HJE H25V, BfE K30 min, B4
WrhE M2 h, PG —PME, HK2, PKM2,
LDHA . GLUT1. MCT4 i GPR81 HT 1A #e & 73 %] Ay
1:1000, 1:2000, 1: 5000, 1: 5000, 1: 2000,
1:1000, 4 Cit. H, TBSTUER:, ERWHE
“Hi2h, PRGN 1 0 2000, EOGEKMET,
INECL G TR AR I, W 1 min J5 & T4
H Bk 2= BE I UG AT AR 5% . R Image
J 1.8.°0. 345 B X} 25t B 6% FEARL AT 3 Fr . A
B-actin /E R ZX]HE
1.6 %it¥7ik

K SPSS 23. 04T 480 o HBCR B E
IR, R RS, THERE RS AIES iR
FY B b2 (xs) Ffon, HZEFHBRRE T ZE
Sy AT IEAT A I, 4 [R] 5 S B %88 Bonferroni 25 BY

Tukey % ; WA AT, K Kruskal-Wallis £k 1
5, @8 P HE %, K H Bonferroni K % . P<
0. 05 KA TR L.

2 &R

2.1 B RIEIRF 14 RAENS TR DL &L
FIw, SIEWHILE, BRI EK
IR (P<0.05); SHEAULHLLHE, b 2206 20 F
ML/ EIRIG Z R ARFEE (P<0.05); HufwA
FiZH 5 7 LA B 2 e st E S (P>0.05) .
R SAMERIEIRE 14 RIS DL LA
Table 1  Comparison of embryo conditions on the 14th day of
pregnancy in female rats in each group

FHIRR AT R EK R ER

T 7 S 77 S
EH# 4 6 49 46 3 6.12
BRI ZH 6 48 32 16 33.33
i S 2R 2 6 49 43 6 12.24
F ALl 6 49 42 7 14.29

2.2 B 44k % 6 R IEAS 142 HK2. PKM2,
LDHA mRNA A8 &34 2 4%

2w, HIEWAE, BAIEH/NEMGHK2
PKM2, LDHA mRNA ik K FFEAL (P<0.05);
EEIRI e, Mo 222N BRI HK2 . PKM2
LDHA mRNA Fih/KF-FHE (P<0.05), FMGALA
/NEUEG HK2. LDHA mRNA £i5/K TS (P<
0.05); HbJmZPHid] 54U A, HK2, PKM2,
LDHA mRNA E kK25 LG it E L (P>
0.05).

T2 AUUMERUEIRES 6 RIERLIZIHK2 . PKM2,
LDHA mRNA M A4 Ho AR
Table 2 Comparison of relative mRNA expression levels of
HK2, PKM2, and LDHA in embryonic tissues of female mice
on the 6th day of pregnancy in each group (2°°*, F+s)

20 51 L HK2 PKM2 LDHA
E# 4 8  1.10¢0.05  1.02+0.10  1.01x0.10
RN 8 0.3120.09Y  0.430.11°  0.49:0. 02"
HUR 2B 8 0.7840.06”  0.9320.14"  0.69=0. 04"
FER LA 8  0.76x0.15"” 0.71x0.08  0.700.01"

. HK2, COMFIAEE2; PKM2, M2-BU70N ERER 4 KE; LDHA,

FLERII A A

a) SIEWHLE, P<0.05; b) S5 LE, P<0.05,
2.3 A Rk % 6 REAS HK2, PKM2, LDHA.
GLUT1. MCT4. GPR817% & Ag%t & ik & b4k

F3n, HIEwHE, BAAH/NEKR
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RT3 AH/DNRIEEIRS 6 KB HK2, PKM2, LDHA, GLUT1, MCT4. GPR81 2 H AN # ik b
Table 3 Comparison of the relative protein expression levels of HK2, PKM2, LDHA, GLUTl, MCT4, and GPR81

in mice embryos on the 6th day of pregnancy in each group

(/B-actin, x+s)

2H 5 L HK2 PKM2 LDHA GLUT1 MCT4 GPRS1
EH 4 8 1.10+0. 13 1. 2020. 09 0. 9320. 07 1. 000. 18 0.9320. 12 1. 1420. 02
HEAIZH 8 0. 54+0. 09" 0.28+0. 11" 0. 67+0. 04" 0.71+0. 07" 0. 3420. 09" 0. 7320. 07"
i 2 R 2H 8 1. 15+0. 05" 1. 08+0. 15" 0. 83+0. 16 1. 15+0. 05" 0. 6120. 07" 1. 41+0. 05"
FENG L 8 1.23+0. 07" 1.20+0. 09" 0. 96=0. 12 1. 30+0. 09" 1.0720. 13" ¢ 0. 90+0. 06"

W HK2, COMHEEE2; PKM2, M2-FUINERRRIMET; LDHA, FLERWMLZEE A; GLUTL, M#4iHfLialk1; MCT4, MR 514 4; GPR8I,

G2 14 81,

a) HIEWAIILE, P<0.05; b) SEHIALE, P<0.05; o) SHHZAEIILE, P<0.05,

HK2, PKM2. LDHA. GLUTl., MCT4. GPR81 %
23k K FREIR (P<<0.05); SHESRIZH A,
Jit ZE T 2H /8 BRI HK2 ., PKM2, GLUT1, MCT4,
GPR81 H H LA KFTm (P<0.05), HHGHAH
/NG HK2, PKM2, LDHA. GLUT1. MCT4.
GPR81 & IR IL A TI i (P<0.05); 5HuJE 2
20 b, AR AL 4L /N BRI MCT4 2 &3k K
FFHE (P<<0.05), 1fii GPRS1 2K [ 3 1k /K FF#
(P<<0.05). #&Z4/NRAEIRSS 6 KIRFHK2, PKM2,
LDHA. GLUT1, MCT4., GPR81 % [ H ik &l UL
K1,

HK2 W e 0500

PKM2 m 58 kDa
Bractin | I S S S— ) 0.

M B RZRERAl AL

i D D D = > - .
EHEE: ORI b 2 B 2H FifALeL
MCT4 —- e ‘ 38 kDa
- SRR

S — S ———— 12 kD

B -actin

73 4L HRILH b 2P 2 FENfual
TE: HK2, COMEGEE2; PKM2, M2-RITHTR R LA ; LDHA,
FLRBLERE A GLUTL, #i%R ISR 1; MCT4, YuRMFL sk 4,
GPR81, GHIBESZAS81.
B S/ RUEIRE 6 KL HK2 . PKM2, LDHA |
GLUTI. MCT4. GPR81Z[1HiL k&l
Figure 1  Protein electrophoresis of HK2, PKM2, LDHA,
GLUT1, MCT4, and GPR81 in the mice embryos on the 6th

day of pregnancy in each group

3 iFig

KB LAE (EERERDPSPR) hE: W,
WA, ARKEFEE SR Z 85, S TZ
ZIREW IR Z SR, “BR7EREIE, i
W HAEZ 54k, ATEFEAZE”, BRI IR
WA AR R, A MRIo R, 2
M5 TG A R R 2210l . LT TH Tk 8 4l
i BT, WEENE R, BIEARREG, B
SEMGICH, AR, ML ZIE” . B
K, FAG, NEeRZA, REERM, S1EK
Lo TRIt, ShkFir#EAItmiAT, ikt =
ik 5 MU AR . R ER R, (R,
REIEE 22 FIIL, MREEZ, FHAERERAL, &
N9 Ry I S RS o s - = s U]
TTAL, RIGTTy, WFRBGICA B, Hii
RS L, BRAE, BRERNEARRG,
JEZE PRI, BONTSR A B G TTAS R T G A B AR
Blo BEtk, kB 2iQIma 7 IG w2 i ) —7F
R, bz NS kT RAL . SLWANE
s BTRCZBAFR I, PR E . WS,
LM E . BGCZ IR hBESRIE YRR,
RSA (IRI7 PFFE IR R A P L, @B AR
Je W DAAN B R B a2 RGBT, BOAS 5T X RSA
PRI 21 M RFE A BT 14 K B IR IRES 6 5 14 K4 T
FERG LTI, AR 3 4 4 i 10 7 AT UR S5 22 i
R

GEURF], WRRGAE A G R 5 e AT R R 5 A
B 1 /NIRRT URER 5 K b 255 6 K
A E R RASEET, SRR RGeS
AR Ik, RATELEIRES 6 RIUM X IR A 4R
TR e OC SHEG M AH OC B U RN HEA TR o A5 i
PEMEE CBA/ /RS e E DBA/2 /NERAZ B 57 RSA
AN =R i) e Y TN AN b 1 DR = R T
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FEXFRRE o I R TP R S 3 ke LA 1 1 &
B, aRMAMER AR BRI T REAR
TR IR AR AT A S v g B L 2 A R
XFHRZG ), AP R e, EERSE 14 R 51E
WU, BRI IR 50 S g b e 2
1) 5%, 747 i AL TS ARG 25 R SR B S R AIG, HLHi i 22
25 4 MG AL e 22 R RG22 S, U ER
U b Jer 2 T 34 ELAT o 2 i R G VR EL P RO 2
XG5 R G FE 45 R 1 AR —F,

BWFIE Y Boan, GEURRT 3N H YRR A R
RS MR AR, HAMRA . BRIEM R
i GEORFI], RHARRELINAS AR, FEREN
AL, XS AT A AR K
FETE R AR LB FI . RSA BREHE+
LR AN TR ) I T I 2 i R 0 B A i ) AR
&, PR RSA W & w ALHI FT e 5 906 A S R I A
KERRA K™ A5 * Bn, RSAR
B IG AU 0 FLIR KO 5 1E H A RAR LA BT T
X AT HESE P A RSA A A0 It RS 13 B0 B8 T 23 5 i A
PR Lh i 65 30 2o TG SO e A 3 T FLRR e A .
B, FRATTINAT SE0HE I i o R 9% 5 iR JLTR YT RSA
P REAE ML . CORREG (HK) J2 R iR e
S — PR, HK27EZ A 561 T AR KB
Hh R 28 LSRR AR A . NI (PK)
S EE T s A 1 i A BR B, PKM2 EEAE
WRBG AL SURN BB AN rh 2258 . PKM2 W] fiE AT 4R
WhEEME, K NENRREE I N FLRR LU= R RE R, JF R
R v (R T 3T o0 A0 DL SR R A & A A
g gE 2, LDHA 40N B EE 1k R FLIR I 4 5 T
15 1 NAD K- DL S Rl e A . AP R 45 R B
7N, RSA AL/ AT IR 5 6 KM i 4121 v HK2,
PKM2 #il LDHA mRNA J 2 [ (1) A K FREAR, 42
7 RSA Pt 7™ 169 & 93 WL 7T R 5 A7 S0 1% ik v G
it 2 IR SR A G, DTG ARG, 52
W IR Jif o PR o A2 o M A2 B B IR LT TS
HK2. LDHA mRNA M HK2. PKM2 7 H 1 #F ik K
SETF R, B AR R T A U A SO R A G
it 119 32 TR KV AR AT BB R A, DT A0 R iR
RS, R IGE IR

MR AT R RMICWILUG , M2 0 AR
SURIBEIN, AR I RN R T R SR
N BRI P PN A0 R A LT 58 4ok FH M A 7 =X, v
7 2 M D03 FE —F i 2 W i A R LR o AR
(B U iz th A B e s | A 5, 1 GLUTI

S ARG R ) — B A T R A A
MERRW T, GLUTL I T Wi an i . Mk
F% 2 40 M A9 A0 M A G Gk, A B TR R B AR
AP YA K A T A, K A0 N A L
PR iz BN AN AL, LAEE G 200 S P AR SR oA 1 i 2
B B R s . LR Y ) RE B TR A I AZ AR
FEERRRZEA (MCTs) G EAMIKZ
& (GPRs), MCT4 & —FIE 3 M i LR ¥ 12 &
H, AR bRk, B sok IR
LB S 20 L A1 L o) S0 v T e e, e o i AT L
P8 . GPR8IVE N FLR AL IS, MR8 A Bl PR 45 rp
P4 7L TR A 3 R 4 L R A AN A 38 JE TR i 3k Y
ARWFFT 4 R FL W, RSA /N FUE G421 7 GLUTI
MCT4 F1 GPR81 £ [ B FEAK, i A 16 AU RN b )it 42
BRI AT FJEAR AR 4405 GLUT1, MCT4 1 GPR81 &
F AR, HAEMRALLE LI MCT4 FIZ 3575 Hi i
T Mo JE 22, (HAE - JH GPRS1 & (A 5 1 A 1 b
2 S5 RN FF G AL AT 3E i 1 RSA A /N ER
JVJit 28 2 A SRR P A P DG R 1 9 3R SR s AT 41
Ve KT, SEmAE RIS IR o

25 Lk, RSABIRL/N R G2 2L A 200 e
A R RBURGE IR =5, W BURG
BRI, 75 16 AT 38 3 A 2 g 7K1 A S T
HRePh B NG E RIS, MG E K. At
FEAN G SR AR T AT THRSE, AR AIRIR
- Er P 2 ] ) X ) 3 TR AR EAE A Tt — 2 1F
5%, VMR /R IR IGAE A &2 24 L]

S 3k
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Effects of Shoutai Pills (7#fi3L) on the Expression of Key Enzymes and Related Proteins of Aerobic Glycolysis
in Embryos of Recurrent Spontaneous Abortion Model Mice

LIANG Xiao', TANG Siling', SONG Yajing', LI Dandan', DUAN Yancang'*, DU Huilan'?

1. College of Integrated Traditional Chinese and Western Medicine, Hebei University of Chinese Medicine, Shijiazhuang, 050091
2. Hebei Collaborative Innovation Center of Integrated Chinese and Western Medicine on Reproductive Disease

ABSTRACT Objective To explore the possible mechanism of Shoutai Pill (7 4L) in the treatment of recurrent
spontaneous abortion (RSA). Methods Female CBA/] mice were randomly divided into normal group, model
group, dydrogesterone group and Shoutai Pill group, with 14 mice in each group. Female CBA/J mice were co-mated
with male BALB/c mice in the normal group, while those were co-mated with male DBA/2 mice to establish an RSA
model group in the other three groups. Female mice in Shoutai Pill group were given 1. 66 g/(kg*d) of Shoutai Pill by
gavage from 14 days before mating until the 6th or 14th day of pregnancy. The dydrogesterone group was given 0. 33 g/
(kg+d) of dydrogesterone by gavage from the 1st day to the 6th or 14th day of pregnancy, while the normal group and
the model group were given 0. 4 ml of distilled water by gavage. On the 6th day of pregnancy, eight female rats were
randomly selected from each group to take embryonic tissues, and the mRNA and protein expressions of key enzymes
of aerobic glycolysis in embryos including hexokinase 2 (HK2) , pyruvate kinase M2 (PKM2) , and lactate dehydroge-
nase A (LDHA) were detected, as well as the protein expression of glucose transporter 1 (GLUT1) , monocarboxylic
acid transporter 4 (MCT4) and G protein-coupled receptors 81 (GPR81). The remaining six female mice in each
group were anesthetized on the 14th day of pregnancy, injected with trypan blue dye, and the embryo loss rate (ELR)
was calculated. Results On the 14th day of pregnancy, the ELR of female mice in the normal group was 6. 12%,
and that in the model group was 33.33 %, with statistically significant difference between the groups (P<<0.05).
The ELR of female mice in the dydrogesterone group and Shoutai Pill group was 12. 24% and 14. 29%, respectively,
significantly lower than that in the model group (P<<0.05). On the 6th day of pregnancy, compared to those in the
normal group, the mRNA and protein expression levels of HK2,PKM2 and LDHA in the model group decreased (P<<
0.05), as well as the protein expression levels of GLUT1, MCT4 and GPR81 (P<C0. 05). Compared to those in the
model group, the expression levels of all the indicators except for LDHA protein in the dydrogesterone group (P<<
0.05) and PKM2 mRNA in the Shoutai Pill group significantly increased (P<<0.05). Compared to those in the dy-
drogesterone group, the protein expression level of MCT4 in the Shoutai Pill group increased, and the protein expres-
sion level of GPR81 decreased (P<<0.05). Conclusion Shoutai Pill can improve the level of aerobic glycolysis
and reduce the embryo loss rate by promoting the expression of key enzymes and related proteins of aerobic glycolysis
in RSA mouse embryos, thereby exerting its fetal protection effect.
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