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WE. B¢ KT A2 AT Janus & & B8 R BRI EF 2 (Janus kinase 2, JAK2) /12 5 4 3 F Ao 45 8 7% F 3 (signal
transducer and activator of trans cription 3,STAT3) 1% 5 i# ¥4 7 / AT & % ( prenatal stress,PS) F R ML F PR, 7
% H%SD B R 32 R, MY A TG RM BAM A HmM(18.9 g ke ) A FELMA(L. 4 mg - kg™'), A8
R RE GBI A R4 RN 1R T TR 42 8 8k (chronic unpredictable mild stress, CUMS) # 5 PS 2 %
BERL 3B I AT A R IEAE PS B R AER  BEEE %, 95 B 55 35 (enzyme linked immunosorbent assay , ELISA ) 4] fo 7 43 i
Ji sk % (glucocorticoids , GC) #v e 7 W 4K ik % 4 (thyroxine 4,T4) A& ; F AM — 4740 (hematoxylin eosin, HE) # &, YL 55 A% 15
18 d(E18) \th A % R (PO) . h 4 21 d(P21) F KAWL & T AL 97 5 A8 -F KAL M B E B A& K B T % 4k (epider-
mal growth factor receptor, EGFR) & & % ik ; & & %.9% ¥ it % ( Western blot, WB) #-| F A% M f£ 28 22 EGFR.JAK2/STAT3
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Effect of Zuogui Pill( Z2J3}1) on Regulation of JAK2 — STAT3 Signaling Pathway
in Development of Retina in Prenatal Stressed Rats

YU Xiaoming'?® , TIAN Wenjing' ,JIANG Xiaocui®” ,ZOU Yue',CHEN Siyi’ ,ZHANG Weiheng' ,XIAOQ Min®"
(1. School of Basic Medicine, Hubei University of Chinese Medicine , Wuhan 430065 , Hubei , China;
2. Shi Zhen Laboratory , Hubei University of Chinese Medicine , Wuhan 430065 , Hubei, China;
3. Laboratory Animal Center,Hubei University of Chinese Medicine, Wuhan 430065 , Hubei, China;
4. College of Physical Education and Health,Hubei University of Chinese Medicine, Wuhan 430065 , Hubei, China;
5. College of Traditional Chinese Medicine, Hubei University of Chinese Medicine , Wuhan 430065 , Hubei , China)

Abstract ; Objective To investigate the role of Zuogui Pill( Z£J4 AL ) in regulating Janus kinase 2 ( JAK2) signal transducer
and activator of transcription 3 (STAT3) in the retinal development of prenatal stress(PS) rats. Methods Thirty — two pregnant
SD rats were randomly divided into blank control group,model group,Zuogui Pill group(18.9 g - kg ~') and vitamin E group
(1.44 mg - kg ~') ,with 8 rats in each group. The other groups were established PS model by chronic unpredictable mild stress
(CUMS). The PS model was evaluated by behavioral tests,and the serum levels of glucocorticoid (GC) and thyroxine —4 (T4 )
were measured by enzyme — linked immunosorbent assay( ELISA). The morphological changes of the retina of the hematoxylin —
eosin( HE) staining at 18,21 and 21 days after birth were observed ,and the expression of epidermal growth factor receptor( EG-
FR) protein in the retina of the offsprings was detected by immunofluorescence. The protein expressions of EGFR and JAK2/
STAT3 pathway were detected by Western blotting. Results Compared with those in the model group,the preference of sugar wa-
ter, the ability of exercise exploration and the content of serum T4 were decreased , while the level of GC was increased in the mod-
el group( P <0.05). In Zuogui Pill group and vitamin E group,the glucose preference,exercise exploring ability and T4 levels of
pregnant mice were increased ,while the GC level was decreased( P <0.05) compared with those of the model group. The model
group showed delayed retinal differentiation in E18 and PO, severe retinal pathological damage in P21 and weakened EGFR posi-
tive signal. The expression levels of p — EGFR/EGFR,p — JAK2/JAK2 and p — STAT3/STAT3 in the retina were significantly
decreased (P <0.05). Zuogui Pill group and vitamin E group can improve the above abnormal indexes in different degrees. Con-
clusion The maternal intervention of Zuogui Pill can improve the effect of PS on the retinal development of offspring rats through
JAK2 - STAT3.

Keywords : Zuogui Pill( ZZIH L) ;JAK2 — STAT3 signaling pathway ; prenatal stress ; offspring ; retinal development
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Toil  BCH AW, Janus 85 H % 2R ¥ 2 (Janus kinase 2,
JAK2) /{555 51 556 551005 7 3 (signal transducer and acti-
vator of trans cription 3,STAT3) S 5RIGHA L E SRR, T
LI A 221 A Miiller 2R HOFFVE 46 o SRBIAL e L UE K
Ze AL A AN AT B iG PS B0y BUIK 520U g R S5 &
FRERG T ORI 22 ALAR 75 38 Ao V5 JAK2 - STAT3 {55
PEAR PS FACHLI IR 75 578 1 AN BT o R, AT 58 DA 3
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25 5 4
6 ~8 JE i SD MEPEREL 32 H HEVEREL 10 2, AT R
(200 £20) g, W E R 307 50 DU A R A A RS )L V7 T
HE 5 SCXK () 2020 - 0005 fr A7 3h 44 77 T 1L B 2
Rep st gh Wy, & (22 £2) C L xR E 50% ~70%
ARSI E 1 1AL R 2 R S S ) 48 BE R B 2t (HUC-
MS30443041) .,
1.2 =ZHH5KA
AEVAFL (A pa T ) 245 B A B ) e o S [ 2 S
741020696 ) AE/ER E O HE (5 B DU B A BR A W],
HEHE ST [ 2 1 7 H37023086 ) 5 K BB B T 3R (glucocorti-
coids, GC) \ K ELH IR AR & 4 (thyroxine 4, T4 ) JifE Bt 4 728 W F s
(enzyme linked immunosorbent assay, ELISA ) 37| & ( g VT.3E
AR R F B2 1127073 JL12403 ) 5 FAS HRER[E 42 95
STAT3 $jif4 JAK2 $ifA  p — JAK2 Hpff 2 & 4E K H 152 &
(epidermal growth factor receptor, EGFR) HiA Wb 38 2 4 K&
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K ¥ K (p - EGFR) HiL i B — actin i | 1L 5T S AR 1 4
LR (HRP) fRic 1eG bt (BRI ZELE R A R A BRA 7,
#% 2 G1109, GBI2176, GB11325. GB114585, GB111504
GB115662 .GB11001 ,GB23303 ) ; p — STAT3 ¥ {4 ( Bio — Swamp
JNF] L H5 5 RMAB49994) .
1.3 FEMNE

KZ — 1 - FP IG5 41 ZUFEE A (I TR 4R IR A W RHE A
FRAF]) ; CR21G B VR i 1 25 .00 ML ( H 3L~ w ) 5 DYCZ -
24DH RUHLA44Y \DYCZ - 40D % AL (b mix—1X88) ) s &
Bk & 64 B (L1 K A Tanon - 5200) ; E100 7 %¢ ) i
1458 (NIKON 7 7] ) ; E100 Y &g 34 55 ( H A JE R F]) 58CG -
W2000 fk2¢ 5% S AR AL (BRI FELE R AW RHE A BRAFD)
2 FHik
2.1 B 2HARLEY

KREGEM MR 7 d )5, TR BEME 2 - 1 A L BIEE T B 2R
ZHL, 552 HERAA FHIE TR A A Wi U R4 A4 1 B
PERUNIEIRES O K, B8 VB A il b 75 o i FH B ML 2R - 10
32 R hzs O IR I 22 AL AR E 4L &
8 H, M ESH Gk 11 - 12], BRas 0 BRAL AN, Hoft
FHMNZZEE 1 TR, R APHET- & Ot FIEAE SR ik
SN, B2 TR R B AR, B2 U e o

OB &2 2 R T # R G R 3,
YRR 2 ~3 em B 2 ~5 Hz,

@ HLU AR B 4 B 2 bR AT AR P, RS
HL: 5 s 45 1E 2 min, FRKOR IS B 3 WO 08,

GiF Tk I+ ¥ 2 LU 2 b RO A KA P, K 60 em, 7K IR
(30 £2)°C, #1471 h iifEikiz 8 (22 A K H A Sh sl B 1 S
e FUKIEICHS , H B I e A6 22 BUR Bl i il ), 51 5 22 Rl T
lirkizsh) o AP R RSB AKE T 2 s B, 57 BUBCH 22 BRI
FARABLIR T 5224220 d B, SR AR K A 4 S2 56 0 3 52 56 1
ELISA K 131§ GC /K- VP4l PS R =7 i ah ™

WA 11 d )5, B2 45 12 RIFWRAHM 25945 25 . ARAE K
B AT g T B B 8 AR s o RR AL R R A I 2
10 mL - kg ™' 618K, VA AL AT 18.9 g - kg ™', ZE I ALSEA:
FKEYAT 144 mg - kg™ MR E HOR#, HLIEE IR
T4
2.2 ATHFSH
2.2.1 EAERIFEE SLRITIAHET 48 h, HESRA T 2 M
250 mL FEEK (1% ) BEREAK A 12 b J5 FH— IR SERB M 4livgoK
B, EMINGTREEKEE 1 I, RABERERERST
1 i 250 mL BERE/K AT 1 250 mL 4547k [ B gOH, flis 6 h
P2 K AR R o o Ry T BB 2 BRUR K 2T 1A T o o] SI2 56 45 S
TR IR 1 b sS4 2 MK B . VAR Sh M K A e B i
AR MK ZE (%) = BIKEBA R (BKEAR +
gli/K AR x100%
222 wHEER UGRETALER A RA, KA G
LREEIR 5 x5 ADNITHRS RFH 100 em x 100 ¢cm x 30 cm, H 4t
3 %3 AN RSB E A O K B U AT A O X8
P IREE A B 10 min YA TG S, 10 5% 2 SRR B A L Pl X
SRR BT Sl UK (RS SR = JKOF 2B R B + i B

Hi 3 B BB o BRI 58— HUZ R, ST BRI TEORS I T S
FEFFARER T — R R T — R R TR — R4
2.3 FAKE
2.3.1 Mk EdhE R 1% E L Z(30 mg - kg ') I
TR, R R BRI O W IR VR RE AR, R 2 b, DU
4000 r/min B5.0> 10 min ZHL 1 V5. B Mok 3k 1 %
SRIEBUML , SR 77 = 5 B R — 3. BRI i 7 AL - 80
°C FHF ELISA £l
2.3.2 KEMMEALE KRIE 18 d(EI8) , H1424FK(PO),
HAE 21 d(P21) B4 F BB T B8 T, BT 4% R IR Bk
NG EIRIREGE T4h , M B Bk, FITC R PBS ise, &2
MR ERACA FAS BRER BN, FF HE 4L Gapese ek,
Fr O HR R FH 4 2R B 22 B Al 20 25, 08 Aot 40 A0 0 IR 2 281, i
TEAE - 80 C H TR A PN % (Western blot, WB) £l
2.4 ELISA #% & 4 # 5 PO F R ik GC.T4 4 &

I RTINS , ™A% i BB ELISA 370 &0 16 B 45 45 B i
R KD GC T4 &1,
2.5 R AH - 17 4 (hematoxylin — eosin, HE ) % & W & E18
PO P21 £ 41F RALWELLHA LM

TBUH [ 5 76 FAS HR 3R [ 5 0 mP 00 D B 2 27, B 7K A 0 )
LU0 F, #6407 HE Jefa (D2 WA IR 8 45 4 F R I

R4S R ZE R A
2.6 HIEKEAN P21 ZAF R BEH S P EGFR & &
&k

TRLAS 20 F BRI P A U e, 1), B0, 3 A ke, B
B, A EGFR 44,4 C kA & 7, Ik H i, o 1R 0
B P2 h,DAB B4, 5 R, 96 B MBI IR, FIH Image J &
85y BT EGFR Z6IR
2.7 WB &M P21 % 41 F R AL M B4 A # JAK2 . p - JAK2,
STAT3 .p - STAT3 EGFR .p — EGFR & & % &

IS F B B0 2 A EP B ep 32U, BCA %
Xy B0 A AT . B FLTOIA 20 uL A5 L E80 V
MIRITR LRI 120 V I B R 3B H i, PVDF % i
90 ~120 min,5 % g Wik iF & 2 h, TBST PR, Bl S 40 H1mMA
—Fi JAK2(1:1000) .p — JAK2(1 :600) .STAT3(1 :1500) .p -
STAT3(1:2000) \EGFR(1:1000) .p - EGFR(1:500) B - ac-
tin(1:1000) ,4 CHEFH 7%, TBST YL, il A HRP 430 ¥t
(1:10000),37 CHFE 2 h, ¥k, 52, 1 Image T EIE 5 HT
BAFo BT EE R
2.8 Giir¥riEk

Bk A Tmage ] 3443 B7, Jin A 5046 Y5 ] Graphpad
Prism 9. 0 #4434 AR B, 4% 20 18] 45 SR K003 ) L AR B
BEREMFFL v 2s MIERFTR, HITERUP<0.05 F
INESRB IR Lo
3 #R
3.1 AFAMPS ZRATHENF W

SR PV O 2 VP 2 PR Y R B 4
7 BRI e 2 A2 N B A B SR R (P < 0. 01) 5 5 AU 2
Podsg, T A A AL 4 A RS 24 ) ) 3% v 2 BRI 2% i

175



%43 % %94 f . f E 2m F T Vol. 43 No.9
2025 %9 A CHINESE ARCHIVES OF TRADITIONAL CHINESE MEDICINE Sep. 2025
F 1 VALK PS 22 AT 5 M (v £ 5)

2053 n TR 22 2/ (%0 ) DR/ (em) s K IR/ (em) SIS BB ()
Ey=popitiil 10 62.96 +4.31 1 404.09 +214.80 129.93 £31.34 70.10 +£9.04
IR 10 41.16 £3.88* * 1062.46 +194.30* * 75.30 £27.90 * * 54.50 +11.42**
ZEA AL 10 59.18 +2.49% 1 400.08 +186.20% 125.35 £25. 44% 74.40 +12.13%
R EY 10 55.77 £4.37* 1 332.16 +195. 00" 121.50 +37.46% 68.50 =8.58%
Hox o+ S AT IRALELES, P <0. 01 ;#5141 LL#E, P <0. 05 5 ##- 5 B RI4] HL 4, P <0. 01,

2 AFSHRER AR MK BRI GC T4 BRI (x +5)
GC/(g/L) T4/ ( pmol/L)
215 n
BERR TR FER TR

75 AR IR 10 45.64 +4.01 39.65 +2.16 15.34 £0.75 5.02 +0.22

LRI Z 10 66.97 +5.45* * 63.84+2.95"* 13.25+1.01* 3.89+£0.28*
ZEA AL 10 52.24 +3.34*% 51.42 =1.26* 14.90 = 1.00* 4.51 +0.28%
HEREA 10 56.51 +5.27* 55.62 +3.05* 13.84 +1.16 4.15£0.17

o 5 EAXTRA IR, P <0. 055 + + 525 (X IRALHLER, P <0. 01 ; # 5 HERIZ L%, P <0. 05,

(P<0.01,P<0.05), W3k 1, X RELH LA R 2] 544 2 E 4 EGFR BHMEZEOLE 5855 ;

RIAW AT g2 PRA 2 ARSI, MR 2 U 30 4
BRAR b DXl AR N S0 Sl B A5 1 % R 2 8 1 25 0 2
(P <0.01) ,#%/R PS 2 BT B W F AR 18 S AR R AT 480, 4k
THIRRE ., SEAAHLK, &0 THRARLMYEER E G,
2P BB AR | s DO AR N B Sl K T S (P <
0.01,P<0.05), W1,

3.2 APEAMEHER PO F R MFE GC.T4 A F %

ELISA 53 @R, ARV 1 B 7~ BUMYE GC /K P13 %
T X B (P <0.01) , T4 SRR T OXT A (P <0.05);
FVAHH SRR E BT BT GC /KP4 W] AT A
(P <0.05) T4 Fritm TR (P <0.05) . WA 2,

3.3 APFAMAH 18 PO P21 F AL F IR A W% W

E18 75 [ 6] B2 A0 ) R 21 2R 40 B T A5 I8, S5 58 4, A
JE P N2 A HE S B TR, PN 2 A 2 A 2 2 L HE A
GAS GO 5 s O RR AL LA, SR Py A1 )2 o 22 4
RS SN AL HES ) ZE L s SR R, A U SR R
E N ANZIEARSI ST, 03 FUH W, S5 AE XS S

PO 7 [ Xof F 4 AR I 4 T 285 10, RS 5, R IR
W, 2215 2RI  retinal ganglion cell, RGC) 453, H1Z2: R 41
JZ (neuroblastoma layer, NBL) 3 )5 ; 5525 [ % BE4H [, 1 AU 41
HYEE R E 4 NBL 578, RCC i ARIMEN 3 ~ 4 JRE5H;
SRR LA, A VA AL A MR IE 250 Ik , 452 03 FH i I
A REHES i KR, 20 AR B A I

P21 28 0 BRAH AL ) BT 25 IR 07, 4% 2 50 38, 4 i+l 5] %
3F 5 525 L BRZH LA, B0 2H W I ST 25 45 44 ™ i 3L, RGC
B, NAZ)Z (inner nuclear layer, INL) M #MZ% 2 (outer nu-
clear layer, ONL) JB B 7% 4 ; 5 A5 B4 L A, 70 A AL 2H A0 I 4
AFEAIEF  AMIHRS AR XL, RGC KR W] 39 s 44 % E
HNAZZ AN HESZEL HBosib . WAE TOXXXVIE 1,

3.4 ZHEAMEATEMFELR EGFR & & oy ¥l

21 Hig 7 BRALM AL EGFR MR 1 S s a s &, i 1
PG TG I 520 28R R Gk, Tmage J BRPFZE 15317
EGFR FAMEZEOGIE 5 (L060) VPO, 4R WoR, 5255

176

RO FB, 22 A LT EGFR FIPESE (5 S 3. LA 7T
XXXWA 2,

3.5 AEAXA 4T R K E 4 L EGFR p - EGFR [ JAK2 |
p —JAK2 STAT3 .p - STAT3 % & {1 % i t§ % '

WB k45 R W] A2 7 B I AH 2 p - JAK2 \p -
STAT3 .p - EGFR 2 AKX T &5 T2 O x A, 2R A
Gt (P <0.01) s Z2HALAH A A: 2 E 2 T BRI A
Y p - JAK2 p - STAT3 |p - EGFR £ [ & 15 & &3 i T
H, 2R BAGITEE X (P<0.01,P<0.05), ILE 3,

4 iFig

HEIE A T8, HZ RE90, (B TR . B
Fi A1 T Z KR RS DI RE P A I 25 o e R KSR T
ACERAE B NG A7 BRI I, D) H rh RS 5 R, R XE LA S
A B, 4k S & SR o (BE B - IREIR) H:
“E RS BOR B E VR v E7 . B, AN B R B 55
MBI AT R . HAT, B7iG PS M2 5 LA E T D hg
1 29 A de A 226 R S 2B IR PS X AU i i1
BRI PR o ARSI TR ARE AR S
B BB, MG AN B, SR A8 Y e 9 O —— 2 H
Ho ZEIFFLH A BIAK S E R CRHE 2 43) , O vh B T 2t o
HEE HNE TR, SR R B, LLZR B TR, L 25
PIAMG R SER AAC T E 5 , e PR 28 A I 1t P A
15 2Z fly, BORGAMBE IR L 22 3 JCHE A/ A4 b 1 56 I, 35 ML AL
BT FANE BT, B TE B RS L VBTSN SR B R
P R ESVE R o TEASR IR I AR v, N IR AR R IR
MRS BB YR T , LAINER B E DD RE , S 60 B RS 7= 2E , o]
PRSI T AR b AR O, PRIE TS K R 784

WA T2, T i - FE 44 - ' IR (hypothalamo —
pituitary — adrenal axis, HPA ) %1 {if 51 °F- i 2 B 4% 21 R 19 7K L
GERRAL TR, HPA Bl PR 58 5235 GC T, 3
Fa e B F IR B 5 3 R BRI & (corticotropin — releasing hor-
mone , CRH) 4330, 81 JL HPA SiliiG sh 2 6L . AT R
FHS A v T %2 B o7 3855 ( chronic unpredictable mild stress,
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S £ ol - = —
1 0.5 & . ‘l‘ & .
0.0- T 0.0- T T 0.0- & ‘&' o ‘&[
& H p & F & F & & N
& 8 N P R A, S A
&;&4\ &S & W o2 LA

e GEPX AT, P <0055 + + 5 (X AT LA, P <0. 0L # 5 RIAT LU AL, P <0. 05 s ## 5L L, P <0. 0L,
B3 ZEIHALx P21 TR BE4141 EGFR .p - EGFR JAK2 .p - JAK2 STAT3 p - STAT3 £k (n=3 5 %5)

CUMS) 57 PS F A, STE0 45 SR, AH Eb T 45 o IR, B
RIZAZE RN GC AT T, MK IR 2 J R R e SRR AR, 32
7 PS 28 SRR T 45 By o T4 JRAG I B R UE A S B bR 2 —
MREOR A T4 AS SR AT 3 5k R R] B2 VR S e G 4
RECY L Suess R B, B ALRE R T RUILTE T4 KRR
UESE HPA %122 5200, #2875 PS i3t HPA 5[ 2 £ER S 6, sufl
FRIEKE

R BSR4 e M S O P 9 O By, — RS B A S
14 d ZEA7 00 JIEE 10 J22485 #4958 vl O, Lo AR 5 4 iR e O A28
PRI 7 v AR o K S 0 S e T, s i 11 9
BB Wi oAb R4S )2 G . 212 BRI, 7 E18 i,
PUI R 22 1 Bz S T A AN 2, B S M R
JZIZ R B 58, EF) PO B, NBL 3§ 5L, il RGC A8, 24 3 ~ 4
2 HZZ BN Z . G, P05 4 AR R0 2 L R
P AMZ S DN J 2 (1 1 J2 A 45 4, W IR 10 J2 45 44 3
BT O o Qe TOXXXVIEL L7, E18 25 (4 % BE A T & 31 P L Ah
P2, TR RIZE Y AP Z2 A B, Bz 2 50 % 1
JZ 22 8] [ BAR T #78  PO LRI v RGC [ R 0L 3 ~4 2
454 B NBL JELRE AR50 5 P21 A5 2 400 o0 RS 45 44 ™ 2 25 L
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