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FEREBT T R IR BAIRT T REFHE AN R R b Z a2 TR R AR (T3) TR A (T4) ST R F (TSH)
KF Hil K RAEARFE P o F % A %k B F (VEGF) . — 84 £ (NO) /K F o Janus i3t 8 2(JAK2) /M2 5 26 5 54 Fg 7 E B F 3
(STAT3) Bk fig B VUBZ 3-8 (PI3K ) /% & % B3 B(AKT) i@ %48 % mRNA A HF G KA K-F, R 5 EFaE BREXRTFE
P2 R BB BB AR Y, B R T LK A T &, i P T3 T4 . TSHK-F, F 5 ¥ JAK2 STAT3 ., 4a J. B} 712
5 #3376 B 7 3(SOCS3)mRNA & ik R -F Fe Bl B 1L JAK2 #8544 STAT3 . SOCS3 & & & ik RT3 2 & A 5 (P<0.05);F& %
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VEGFR2,PI3K .eNOS % & & ik K-F Fo AKT % @ HREA ALK -F 3 B2 AR (P<0.05), HAERMLE, FREIBAR AT 5 AR
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Mechanism of Qingre antai decoction in improving pregnancy outcomes of threatened abortion rats with
blood heat syndrome based on JAKZ2/STATS3 and PISK/AKT dual signaling pathways
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ABSTRACT OBJECTIVE To explore the mechanism by which Qingre antai decoction improves pregnancy outcomes of

threatened abortion rats with blood heat syndrome.

AESTR EF G ARREE4 T H (No.82074562) ; il 1 4 Rl METHODS The pregnant rats were randomly divided into
KBTI H (No.2023Z2YZD09,No.242300420168) normal group, model group, dydrogesterone group (0.002
* E—EE AR, LA SN, L BRSO BRI RR
E-mail : mary868@163.com ]
4 BEAEE S 4 ST, BFSI7 T P E RS . E-mail: rats in each group. Except for normal group, other groups
13938427612@126.com were given warming-yang Chinese medicine and corresponding

g/kg), and Qingre antai decoction group (44.1 g/kg), with 13
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drugs intragastrically, once a day, for 12 consecutive days. On the 13th day of pregnancy, a single intragastric administration of
mifepristone (5 mg/kg) was performed to establish a model of threatened abortion with blood heat syndrome. On the 14th day of
pregnancy, the abortion rate and uterine coefficient were calculated; the pathological morphology of pregnant uterine was observed;
the serum levels of 3,5, 3'-triiodothyronine (T3), thyroid hormone (T4), thyroid stimulating hormone (TSH), as well as the
levels of vascular endothelial growth factor (VEGF) and nitric oxide (NO) in the pregnant uterus were all determined; the
expressions of mRNA and protein related to Janus kinase 2 (JAK2)/signal transducer and activator of transcription 3 (STAT3) and
phosphatidylinositol 3-kinase (PI3K)/protein kinase B (AKT) pathways were detected. RESULTS Compared with normal group,
the model group exhibited endometrial tissue damage, a reduced number of decidual cells, and a significant presence of blood
stasis within the uterus; abortion rate, the serum levels of T3, T4 and TSH, the mRNA expressions of JAKZ2, STAT3 and
suppressor of cytokine signaling 3 (SOCS3) as well as protein expressions of p-JAK2, p-STAT3 and SOCS3 in the pregnant uterus
were increased significantly (P<<0.05) ; uterine coefficient, the levels of VEGF and NO in pregnant uterus, mRNA expressions of
VEGFR2, PI3K, AKT and endothelial nitric oxide synthase (eNOS), protein expressions of VEGFR2, PI3K and eNOS as well as
phosphorylation level of AKT in the pregnant uterus were significantly reduced (P<<0.05). Compared with model group, the
endometrial tissue damage and congestion in the Qingre antai decoction group were significantly improved, and the levels of the
aforementioned quantitative indicators were significantly reversed (P<<0.05). CONCLUSIONS Qingre antai decoction can improve
the pregnancy outcomes in rats with threatened abortion of blood heat syndrome, the mechanism of which may be associated with
inhibiting JAK2/STAT3 pathway and activating PISK/AKT pathway.

KEYWORDS Qingre antai decoction; blood heat syndrome; threatened abortion; JAK2/STAT3 pathway; PISK/AKT pathway;

pregnancy outcomes
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AKT il 3% ) 2 5 i s PR s i 45 A2 i s SR, T I
a7 275 A 3E i 45 JAK 2/STAT3 \ PISK/AKT XUl % &
PGS AT IR BV E AT AN TR . B T I, ARt
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(B8 e e (IR ) A BRZA 1], D3024R AL 5 25 de R Al
fE B O K e 2401 SE B0 A S (b 50) Bedn A7 BR 2w,
CX23 Bt i ( H AR Olympus A ) o
1.2 FEHRSKH

LRGBS 10 g JFIRE30 g 4 4R AE 30 g 0
N30 g At 10 g PR 30 g 1Y 30 g THER 6 g 7R
FE15 g AR 10 g L4 30 g AT 10 g H AL 4 g 4H AL,
TR PH AR 2575 CF Tl £ i B e IR it =5 ) i B 10 g
T2 10 g AAE 10 g 2L A ; LR iy b iir g 2561 340 B
T g R S 2R 2R — I IR BE e, 28T g v IS 2 R 2R 22
B 2 R U5 5 S U 2 44 BB LA R HRRR A R
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hEZG B 2026 4E55 37 45 9 1)



1.11 g/mL (A A= 25 511 ) B 25 1 5 il BH v 245 7 ) 4 2ok 72
g RO 5 e 24 64 DA ZE PR AR R A, R 4 i R
W R 1.00 g/mL(PLA= 25811 2590

Hi i 2 e (L5 363775, K% 10 mg/ F ) W [ faf 24
Abbott Healthcare 23 ) 5 KR w] i fr (4465 43210213, 25
mg/ ) W AR ST 20 A BRA B 5 — A R AR 5 R
(3,5, 3’ -triiodothyronine, T3) . IR i 2 (thyroid hor-
mone, T4) {2 H AR B 2 (thyroid stimulating hormone,
TSH) M 5 32X 55 & (At = 43 91 H222-1-2, H223-1-2,
HO87-1-2) ¥ [ e 5t H B AE W) T AR 53 i A1 B ]
1L 48 N B2 A= K IR F (vascular endothelial growth factor,
VEGF) &85 & (41L5 m1-063019) W [ V6B A 4
A R 7] — S AL A (nitric oxide, NO) il 52 1 7 &
(45 S0021) W I 11838 2 RAEYHARAT R 5 b
KRR JAK2 (p-JAK2) (@2 1k STAT3 (p-STAT3) |
4 i X 715 5§ 40 il I 5 3 (suppressor of cytokine
signaling 3,SOCS3) .B-WL8/i1# [ (B-actin) HL A FI AR 25
AL YIEEbRIE A 1L AP S —h (Bik 43 51 GB114585-
100, GB1150001-100, GB113792-100, GB15003-100,
G1213-100UL) W [ 2% I FE 4 IR A= M RHE A FR S 7 5 f
PR BIMAE N Hz 40 i A K R 5244 2 (vascular endothe-
lial growth factor receptor 2, VEGFR2) | AKT . #f fi2 {b
AKT (p-AKT) . PI3K , — % 1k & £ i (endothelial nitric
oxide synthase, eNOS) HiL A& (4It543 5l A bs-10412R , bs-
5570R . bs-0115R , bs-0876R , bs-20608R ) 4 [ b 5T 1 B
BRAEMHARA A,
1.3 KIEEIY

AWFFE I F S04 10 & i £ R ™= ME 7 SD KRR
(60 H & 200~280 g) F1 10 J& i e He it SD KR (30
H R EE 250~280 g) , ¥ [ HSH T HEUE X A4 5055 )
VIS5, s P24 nTIE S SCXK (7 ) 2022-0002,,
I R BRI R % T e v B 2 K2 B 2 ML RE S 0 =, 1]
FRIRBE TR N 20~22 °C X Ry 55%~60% | 1E &
IR ARSI R g v S 24 KR S s e B s
(955 DWLL202401011) ,
2 FHiE
2.1 A EES5%AY
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52 FUBEPELEURIS B, BERL A Ry I 4 ABEAIL b e 2
2 (0.002 g/kg , AR i PR S50 B 45 580 70 i) FNE #vse
720 (44.1 g/kg, RAEASTREAL BT BF R 45 R N
e PR AR R 8 2435 ) , 145 13 L

HAEYRES | IR  BEIZE | b o 2 i 20 RN 37 22 iR
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TR T AR 1 H 10 mL/kg #E Bl 2, R K 1
WIS 12 d, DA I AR eSS AR [ B , 1l e 22
Pl 2RI 22 i T 2R B TR R R /1 B AR 25, 1F
AR 20 K B B A AR ZR IR K BR TE AL ok,
RS R FRAELTIRES 13 K—UR M B KA AR (5 mg/kg)
LSRR AR, A REALI 3 HR R, I i
T3.T4. TSH /K, I SIWE RSG>5 1L o T3
T4 TSH 7K B 3t 7= 540 15 5 2K BRI S T g, 01 ¢ B
I A e IR A A A 1 T
2.2 HU#t

GEURES 14 K, PR 45 2R BRI , M M v A 2
R LT (1 g/kg) FEAT BRI ; 28 FE 3hiCR 1L, LA 3 000
r/min #5.0> 10 min WAL , T —80 °CA&M T IR 4 .
BRI 58 B A ) A BRI HE A i 7, 3 ) R o s 24
20, A BEER K gk T MR S BUPR . AR R R
T E B4 R0y, — 1 4% 2 R W EEE E , 55— 20
R G & T —80 cCA&M FRTER .
23 KERRFERFERITE

MRS (1 ] G145 4K B IR 755 P 3™ iR
G RIOR IE B R IG (IEH R SR 4T 6, BB RLF e i
PR A DS I 5 7 VR I 2 R A €2, L 0 IR I e A ik
59 IR B 3 = i IR B (it G £+
I EIRED X100%)F1 15 #5875 R =15
H/REUAT)
24 KRBIRFEREFEEUE

HL“2.27 0 F 4% 2 5 PRSI 8 (W AT Uik T8 14
SRR SRR R IRE ] A WS HIE 4 um
JEEE R Fr o BGAU0 (GO0 e T S sie 4k
A AR K Zeat — F ORI R R AT (HE ) e fan |
BAEE MK LA R AR B o RADE B
NE AT YR B s B 22 TR A, IFAE 400 1545 T SR AEAH
ESEE
2.5 ARIMFEH T3 . T4 . TSH 7K F4&

2,27 T I T A il o, e MR 8 B B vk
A, KB T 510 nm P KR I E OB, 34K 4
Frife 23R Bl g T3 . T4 . TSH/KF-o
2.6 KREHRF S+ VEGF NOKEKN

2,27 WU URAF I AT IR 5 100 mg, [al FEAS Hh i
A 0.9 mL vKA: BEER K, i B 250505 LA 3 000 r/min
B0 10 min J5 O LB TR OGRS U
PR, A BEARALCT 450 nm KR I E OB, IF:
FRAE AR Hh 2 115K BRAE IR+ 1 VEGF .NO ZKF-,
2.7 KRIEIRF S JAK2/STAT3  PISK/AKT i& ¥ 18
% mRNA Fi£#&7

HU“2.27 TN VRAF 19 4 9% F- 5 100 mg, T A 1 mL
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TriQuick il 78 73 B 5 J5 4 BOEL RNA , JF 46 ) G0 RNA
We BE K A0 E SR 5 5 5 RNA 06 %% 57l cDNA ; LA cDNA
A AL AT PCR Y3, PCR 4 4544 95 °CHiIAE 1 10
min; 95 °C7AEE 15 5,60 °Cil 2k 30 s, 72 °CHEAH 30 s, 3£ 40
MER . LA GAPDHIEF NS SR 2 IR H W
R FIEKF . PCR 59 A R I ZELE /R A L A
BRI TG, HEAREE LR 1,
#1 PCRE|YFIIRY =YK E

R 5IEIFFI(5-3) THk b

JAK? 4. TIGGGCAAGCTGAAGGAGACT 336
Fii#:GCCGCCACTGAGCAAAAAGGTAA

STAT3 [4##:CCCCOGCCCCGAGAGTG 348
i CTGGCCAGGGAAGGGAGAGC

50CS3 F4##:GGGGCCCCTTCCTTTTCTTTACCA 312
Fi##:GGCCCCCTCTGACCCTTTCTTIG

VEGFR? [4##:6CGGGCCAGGGACGGAGAAG 350
Fii#:CCCTGGGAATGGTGAGTGTTTTG

PI3K 4. TACCCCCGGGAAGCTACCATTT 367
Fiif:CAAGACAGCCCCACCAGAGAC

AKT |-i##: AATGGGGGCGAGCTCTTCTTCC 350
Nl AGGCGGCCGCACATCATCTC

eNOS if: CAGCGCCCACCCAGGAGAG 3
N ATCGGCAGCCAAACACCAAAGTC

GAPDH [-i##:CTGGAGAAACCTGCCAAGTATG 138

Fii#:GGTGGAAGAATGGGAGTTGCT

2.8 KRIERFE=HIJAK2/STAT3 BHRBAXEARIE
i

K G AT . B2 47 RNV A 4
2R K AGSS , A IR Eh 22 v VB 2 8 min, 1§
Tk 3 I 28 2 YRS MU HLOLIBE A 10 miin  LL2E LTS &
30 min, #X J5 7 Il p-JAK2 , p-STAT3 , SOCS3 Ht {4 (Hi
JE A3 1:500,1:1 000,1:500), T4 °CIFE i . K
HEUI R 200 %8 37 °CF i I — i & 20 min, ABER
LRSS , DL DAB {5 10 min; 28 H K bk )s
PIDRAR R YL 3 min, 28 QWM EE K . H2RE ]
PERTRE 3 A5 SR F BB R T . U A 7E 400 f545%
FREMLIEER 1S ET , DURE B 8 R BHPE L (2, R 1] Image-
Pro Plus 6.0 {443 A7 0L B v B4 G €8 1) B 03 O %% &
(integrated optical density,IOD){H..
2.9 ARIERFEH PIBK/AKT BEBXEARIER

H2.27 BUR YR AF AT IR 15 100 mg, fin A A ik
ST R I BCA PRI 5 AR VR B2 5 771 B8 R o
A ARG, KA T A% 15 min 58 AR AR PR b
P, U R AR A e, SR A T o S R - SR T M
PR HEEE I HL UK A 750 B8, e JE P15 L I VEGFR2
PI3K . AKT.p-AKT.eNOS $i {4 (i B354 1: 1 000) ,
T4 °CiFE 117 ; 4 TBST VRS, INAARR, —Ht T2 i
7 30 min, R ECL & WA B 5 , R FHBERE I
1% Z G Wi A% , FH0E FH Tmage T3R5 2574 I EAH, LU
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B-actinfE N NS IR HE N SHNSE AR KEE L
{E, LA B 028 11 19 R38O s 315 p-AKT 5 AKT
HIZEIR K FUAE, SR S e AKT AR LK T .
2.10 FitFEHE

K HI SPSS 22.0 AP HATHE AT o3 AT TGRS H
Xt s RN, Z2 4] H AR R 2 7 22 430, 40 TR] R
FEACR HI LSD-t ke o A /K #fE 0=0.05,
3 H#R
31 KRBRFEERFERHITEER

5 IE R A A AR AR A R BRI T A B 3 T e (<
0.05) , F B RE W FEFEAR(P<0.05) ; SHHBIRIZH L, Hh
Jebh 2 R 2H I B2 it T 2R BRI 7 R 4 2 R (P<
0.05), 75 R0 W E 5 (P<0.05) . SR ILFEK2,

R2 BAHAXBRRIE . FEREILE(x+5,n=10)

45 % FERMUX10
&4 5314028 47.8849.66
fiA 011358 29.53+2.60°
izl 6541045 52,65+ 7.00°
WAERA 6.79£051° 41874901

a: HIEH A AL, P<0.05;b: SRR AL, P<0.05,
32 KRIBIRFEREFESUERER
TEH K AT YR PN RS ZLTCH 477 , ot Ao 240 B
GEE ST B Y ZH O BRI I L, 1 AL
AL B L P AT UL R I 5 b Jer 2 2 A A
BT R BB P TREEH 2450405 B 3 1 A8 ) 0

-

D

T o B0 5 S T S TR P AL IR ;T 05 Sk BT e

A
Bl KRERFENFEFESEME(HELE)

3.3 KRMEHT3. T4 TSHAERELEFR

5IEH 4 i, AR 2 K B YE T3 . T4, TSH /K
SR 2 T (P<<0.05) 5 SBIRYZ FL L, M i A2 i 25 il
I IG T 0 BRI T T3 . T4 TSH /K - 34 '3 R AI%
(P<<0.05), 45HRW3,

i
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%3 BAXBMBEHRT3. T4 TSHKELE (x+s,n=

10,ng/mL)
ikl T3 T4 TSH
&4 044£0.05 205824425 0.71£029
i 092006 23890587 124006
il 0.52£0.02° 22099+2.56° 0.71£0.06
LN 045003 213514439 0.77£005°

a: HIEH AR, P<0.05;b: SHIAIL L, P<0.05,
34 KREYRTFEH VEGF NOKFHRMLER
5IE 20 A A2 R B IR 75 VEGF \.NO
I35 80 AR (P<<0.05) 5 A4 LA, i Jes 24 il 241
FNETL G 7 20K BT IR T2 VEGF \NOZK-F-34 b 2
THE (P<<0.05), Z5R W4,
*4 BARKBERFEH VEGF.NOKFLLE (x5,

n=10)
Eibil VEGF/(pg/mL) NO/(mmol/mg)
il 145914 1.04 9424021
fiAg] 7126667 5.99£0.08
izl 145.26%1.09 945+00°
BAERA 14530£093° 9514024

a: GIER L HH, P<0.05;b: SR AT, P<0.05,
3.5 KRIFIRF S JAK2/STAT3  PISK/AKT i %18
X mRNA FikK RN LE R
5 1EH 2 T B, A 2 K BT UR B JAK2,
STAT3.SOCS3 mRNA A7k -4 g 2 5 (P<<0.05)
VEGFR2 ,AKT . PI3K .eNOS mRNA 7 ik /K 44 i # %
IR (P<<0.05) ; SAREAYZH oA, b Ji 2 ) 28 #7442 i
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75 4K B Bk T8 Y JAK2  STAT3 . SOCS3 mRNA 3
ik 7K F- ¥ 5 BEAIK (P<<0.05) , VEGFR2 . AKT ., PI3K .
eNOS mRNA ik /K F- ) i 2 75 (P<<0.05) . %551
W45,

£5 BFHKXREIRFE H JAK2/STATS, PIBK/AKT
1B EEHH X mRNA RIAK LR (x+5,n=10)

3 JAK2 STAT3 ~ SOCS3  VEGFR2 AKT PIBK eNOS
mRNA  mRNA  mRNA mRNA mRNA  mRNA  mRNA
4 1.00£0.00 1.00£0.00 1.00+0.00 1.00£0.00 1.00£0.00 1.00+0.00 1.00%0.00
A 160£0.09° 1.59£0.09° 159+0.10° 050£0.09 0.51£0.11* 0582007 050£0.07
WAL L1400 LILE00T 109£0.06° 090+006 0.9240.05 0.89£0.08 0.92%0.04°

VAR 11240050 11650050 L1005 092£006° 090£0.06° 090%0.07 091+0.05°
a: 5IER A A, P<<0.05;b: SHA R, P<<0.05,

3.6 ARERF S IJAK2/STAT3 EEBAELRIE
KL R

5 IE R 20 A, B 20 K RUUE IR 5 v p-JAK2 . p-
STAT3,SOCS3 & H & B /K1 i3 T (P<<0.05) 5 55
BERZH LA, b 2 2E RN A i O R BUE IR T8
H1 p-JAK2 . p-STAT3 , SOCS3 7& 11 £ ik /K - 1 {2 3 F A%
(P<<0.05), #5ARNLF%6.El2,

+R6 BAXRIEIRFEHIAKSTATI EEEXED
RIIOD &L (x £5,n=10,%10%)

4151 PAK? p-STAT S0CS3
it §21.19+19.65 5243843310 642.38:433.10
fiA 2109.05£90.26° 22201145018 188530 +49.08"
izl 848.52£22.92° 645,83 £25.84° 75403 £35.82°
B A 041,74 30,04 626.03 £ 1640° 666411885
a: 5IER LA, P<<0.05;b: SHA] AR, P<<0.05,
-2
& °
50pm 50pm
—— ———
5 > S
50pm 50pm
—_— ]
50pum 50pni
— —_—
i e 2 R AL WIENG 4L
B
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3.7 AREIRFE P PIBK/AKT i@ B X E R RIEK
FErMEER

SIEE 4 R, B A K BT Uk T 5 h VEGFR2,
PI3K ,eNOS 2 [1 # 357K - Al AKT 25 [ B R fL K -2t
H IR (P<<0.05) ; SRR ZH Lo, i it 2 B 4 5 37 4R 2d
Ji6 77 20K BUE IR 78 vF VEGFR2 \ PI3K . eNOS %5 [ 3614
JKAF-F AKT 2 IR A K- 240 i 2 Tt i (P<<0.05) o 45
RILE3 %,

VEGFR? | D e U <SS | 130 kDa
PI3K | S s SR S |10 kDa
P-AKT | w—— — A s | 110 kDa

AKT | wets o e GRS SRS 60 kDa

eNOS | N, e G —— ) 03],

B-actin | T G S 50D

IEHAH R U2 EIER AR
3 KREIRFED PISK/AKT BEEXEARIEN
FikE
*®7T KRFIRFEHPIBK/AKT B EKIBXEQRIEK
FEB (x£s,n=10)

ikl VEGFR2/B-actin PI3K/B-actin eNOS/B-actin p-AKT/AKT

w4 098001 086001 087001 099£0.02

fiA] 0.72£001° 0.78:+0.02° 0.80£001* 071£0.02

HEZeE 095+0.01° 0901002 0.85£0.02° 099+001°

EER A 0941002 0.89£0.01° 0.8940.02° 097+0.02°
a: SIEH 4L, P<0.05;b: SHIRIA] L, P<0.05,

4 itig

IR P EANAE Y B A R 2 —1 P
TR AR . A BEIE R, R K EE A
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