- 520 - ‘F' & 2 & 2024 4F 3 5 65 4545 5 5 Journal of Traditional Chinese Medicine,2024,Vol. 65,No. 5

DOI:10. 13288/. 11-2166/r. 2024. 05. 013

20 JH AR A T R PR I 2 RIS E AR 1R R il Vg
YR [T 22 A 98 K WntSa/RhoA {55518 B& R 52 1)

wE, FR', CFi, £, R, ZHEE, Hha, EFa
LW PR R — MR BB, W K I AR R 95 5, 4100075 2. TG FHEREG 7Rk QU4 L

[(BE] B KT £ A GAR T 08 7 8 kIRt R ARIE 69 T ReAE A ALH) . ik 60 R K R ALy A B
WAR, BRI TAA MMTV B A5 5 Kk R R Sa (WntSa) SEh A 40, A V3G AR T 20 A A I ¥E fR AT
F+WntSadpH) 4L, H4112 R, RIEF A, AAZARXIEASEARAR . BURAER ZIEZHRRE
o R TR S B SLIRR k 2 SE FRR I R A AR K RAEAL . 2B R T G WintSa kB A 40 K R 4A T A i I SR
FALEST Wnt5a 30 7] Foxy-5 &5 pl, %47 K ; AVFENEBAR T A4 T £ GHEMART 20.52 ¢ (kg-d) #
H o AR AR T +WntSa ¥ %) A LA 3473 § 425 e U B B AR E A5 S WntSa #74) 7 Box5, 4% 7 &
oz ftHER L, EFAFAREAMEL T I0ml (kg-d) 2REKEF, SAEFTHELIR, TRERER
AigiaHFRER (RHAEE) P L% (FIHRE) FHKAGIPAFLT A Al X R0 Bkl E4
=, SRR ERREHG RAZRALENERXREL HROAPZ LM EHE; KA S-ERLAKER
3 (Brdu) EH A L JE K AN E AR © AP 2 T K F; KA RT-qPCR #= Western blot % 4 ) 35 4K =)
WntSa, Ras Fl/R A B4R T A (RhoA) #=Rho Fl /R 448 % K wh #2754 % @i % 1 (ROCK1) mRNA A= & &
ik, R LHEwarki, BEAAKR b, RLEEARAMLEEFRRIEXAHREZITS, FahdmEFELk, &
HRKEEFRY, #HLEHERE P Brdu 45 A % E A WntSa. RhoA. ROCKI1 % & & mRNA & ik ¥ £ % BA%
(P<0.053%P<0.01); XRABLERDAAZLTUME S XA TR B, KESHE, SEADA K,
J2 )3 T RRAR Ty YA Fm A2 )3 e bE AR 77 +WntSa 374 ) 20 K R e 4B . R B F AR B AN H I FHK (P<
0.05 3 P<0.01); WntSaith 0 fe £ 2 M MAR T AR KRS R E %4, FFHRKEEFIE M, Brdu
BB EMEFZFE, WniSa, RhoA, ROCKI & & & mRNA £k ¥ A& (P<0.05% P<0.01), # 5
REAZ MRy IR EREm, KEERK, WROGLLMEE I, 5 WntSai@tsh Fl ki, ABREER
KRR B bk, R FRMR G ZRAIBEEZRIK, RN FERK, FHRHUEEZFRY, Brdufry
E EAL R FE AR TR A )2 BB MEAR 7 41 WntSa mRNA 91, A )2 F 48 AR 5 20 4= £ )3 38 R AR 7 +WntSa 7
#] 7 42 WntSa. RhoA. ROCKI1 & & & mRNA & A ¥ AL (P<0.053% P<0.01). 5 £ )3 Bk fAR 7 43R,
J )2 &4 AR 77 +WntSa 474 #) 22 WntSa. RhoA. ROCK1 & & & mRNA % i& ¥ %A% (P<<0.05 3% P<<0.01),
L5 A A TEHE RRAR T T BE R R ST B AR AR E AR A K R 69 & e B Ae i ARAERAT A, HARPARE R TR S E
# I WntSa/RhoA 125, IRt HR@AWE TR AEKA £,

(X&) #E/m; WARE; ARBEBEMBAAT; HRE; KE; WHE0; LEAE MMV A 5 RER R ;
Ras Bl R4 A B 4B, 1 A
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T R A2 — o LA P 5 AR Ay S B RRAE A A
YRS, BF9E & B2 25% 09 W% DRI H B A7 AE AR
FEPR o BE PRI SN ERIE ] A LR, RE R AR
IS . EHET, WEERIE I & AR IE 1 R FH 25 4
FERLZ PR, AR HTAMAR 2 an i mk g . v
1T KRECTA5 AT R PR S8 3 AR R, 1
[FIEE AT BB BOUM A e 2y, SRR AR B
& 25 FE R TR R I T R ARy AR S e, B
BERIVEFD . DR RIE ISR AR AR 0 22 I B A T
TR [ PR E g, K&
24 T3 A2 A U SRR s sl . mTBIRESY 0 R B,
e U1 B A IS T 8 T DA PR s O & VIS K B
PYIRE . Mg, SCGEHAMARRE T, GRS |
A B J2 S5 AAIAREA T A R S DX ) g B 4 -

T S A R [R] 2 I8 1 1 4 FICAC I OB X, 14
R P2 T A A E 2 A IR BH AL S 2k
A AR G A A IR A A SR ] B, KT
WD IRe R A EEE L Y, R A, oM
RIMMTV S M S (Wnt) [F5HES S
WATARAG ARG . AR . T AN T SRR 2
AP AR S ORTRNR) Wt B AAGHE 115 S R AR 1
AEH B, W T aERgsE . k. sk
FE, VARG It A S R S A i, Hrp e
WA MMTV 3547 S KN Sa (WntSa) Al 5@ i
YOI AF I, P KA 541 0 2 b 28 ST AR 22 1 i e
FEARTFIE WA S PR S o AR 9 40038 3 3 5
FITHE Wntsa 55, WIRH 22 IS R A A1 7 %o 1 5 14
SR 0] Ao 228 T 2 A K 8 1 SRR 56 0 T HIL AR o
A 3 ) P R 24 R A — R R B s ) S
RHZ oy, SN ZYFY20220824-3,
| HRETTE
1.1 4%

SPF i SD K FL 60 H, A& JFi5 A 180~200 g,
6~7 JEI U, FH I R 0T 3 v A SE e S W A PR W 4
ft, LI A PR YRR IES O SCXK () 2019-
0004 T 7% T e v = 2 K27 5 — i I Bt SPF ¢
Y B, 3R IR 20~26 °C, 1B N 40%~70%,
B AREAS R 12 W12 h,  H BAREOK .

1.2 %4

e A A AR T A Bl . b 15 ¢, IHEE A
12g, MIFCF12g, %% F9g, FHE9g, F9g,
WE18g, J1Z12g, HFF 69, £H9g, T4
20k 3 g0 APRIRBIENS, WA M 1. 14 o/ml FI7KBIR

1.3 EZXMNAME

e N RPN 15 T8 R 30731 v ek S sh WA TR
A, AR 3% NHIEEE . 0. 5% HEREN . 0. 2% P Hi
SAMENE . 5% R, 10% 3800 . 81. 3% Eatiak, it
5 :202200000001517 ; 13 B b 244 (585 - WO0091) ,
T RRHE B A BRA R BEIRIATE R (585
S8050) , Solarbio 2 H] ; WntSa 3 8 5] Foxy-5 (1%
51 P1416) . WnatSa#ifil5f Box5 (5%%5: 123071),
MedChemExpress 2y 7 3 5-78% JIit 580 % B8 B¢ 4% 1 (Brdu,
5245 16L08A00) . —HL FITC (475 : BA1105) .
FEH W RIPA (525 . 15E12B05) . & (H B 1
H7 PMSF (£%%5 . 14HO7ATS) . 4/, 6-_Jhkk-2-
ARHEMINE (DAPD) Bty (H7%5: 1176), s
TIEAEY A E] ;s WatSa—H0 (585 : 2392) . Ras|[d]
TR R ZH A 53 A (RhoA ) — BT (525 :66733-1-1g) |
Rho [R] 54 A0 G it B8R 5€ 25 1088 1 (ROCK 1) —4iT
P45 :21850-1-AP) \ Brdu — 471 (575 : 66241-1-lg) ,
Proteintech 2y 7] ; #ZTor S EREH (NeuN, 1%
5 300513) . EREELE (B85 G1069), Ser-
vicebio 23 ) 5 RS R H & (5. 022831) .
Trizol (535 : 095476), L iERFHAEBHLA R
Al ; Coralite594 (485 : SA00013-3), Proteintech
o EBECLALS RO & (185 10100),
AR IR A A

GA-3 IMBEAL , =i A= A% I 1y A BR A 5
SMART 3. 0 sh W47 ekl R 40, EEZR R AR
FE A RLE AT ZS-QPT S83A WFTKEL . Morris 7K
b= | NS S i RPN ) o S T R/
RM2235 UJ ML, EifEdk KA A RS 7] 5 Nikon
Eclipse E100 IF & 622 B ss, HARJEEA A
Mini Trans-Blot 25 [ EP 3% 2 48, 3£ [E Bio-Rad A 7 ;
FluorChem R R £ (A5G i 24, EH
Wi A% Hl 5 BioDrop Ulite A% R #5120 52 43,
& [# Biochrom 2\ H] o
1.4 R AR B &

HF 60 H K BR e REAAC 5 R JH Bl AL AR 7 3R
HIEH A . BRI WatSa BEIFIZH . A2 0 b i
B84 . ZEVARERE AR T +WntSa P06 77 41, A4
12 2, BRIEF A5, HApH KRS Bk [9)
BN R I R AW RE AR . K BRI TRl i)
F% 4 J8 5 — U R i ik S R A TR R (38 mg/kg)
W72 hE, KEZEEAZIKTHh, LIRBRINKE=
16. 00 mmol/L AW A4 PRGBS a1 T 5 Bl 5 3
A7 4 JEAZ PR IR AN AT TN B S g, S S
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R BRIER SR, [FIR NS 45° 24 h, BE 8 h,
R 24 h, J2JE 2 min, 50 VLT 3 min, #E
H#RH12 h, 0°C VKK 3 min N IO, R 1R,
AHAR 2 RAHIR . S BESCHR [9-11] 812 B R
IF K AR AE S R D bR o 4 8 R KRR g =
16. 00 mmol/L, 58 38 JF Uk 5 56 i A 2 Bisf ] 45 1E H K
B IE R, WS A TG S E K R
Wb, ERAGIEE .

1.5 #%

TR T WntSa 880 770 4R FH 1 5 7 A4 o7
5 Foxy-5, E X PG E A8 ML(X fl)=1. 5 mm,
AP (Y#l) =2mm, DV (Z%h) =1.5 mm, BN
AT S5 wl, HHWRE RS pe/ul ¥, S E
A5 min, EHHEEE 2 min, ELET K. RIERIE
AR AT T AE S A2 U R MR AR O (40 R 2 5 591
ETES W R i T AR et Y, AR A2
R MR MR AR 7 2025 T 22 VA BB AR 7 20. 52 ¢/ (kg d)
W A5 VA B AT 7 + WintSa 41 i) ) 20 AT E
Y5 2 I T ST MR E O FE ST BoxS, 45 24 ) RIS
oo BHEE . IR R AR LT 10 ml/ (kged)
ALK . SRS 1k, 840,
1.6 MAERIGAFA T ik

KRB HEERIG 1 h, FEARTE R L7
TR RAR R T sk e . g s
(IAT R 2F R, A7 A AR D 25 ARk B 54T Brdu 1
B, RIS AT RGO Y REULRI Ay 4
HAR R S H F RT-qPCR Fll Western blot Kl
1.6.1 3Rz EE R BB SR TEIK AR
o, @V 30 s JE, 0 sk HTE 4 min N R Bl TR]
BLRLLSh B iF Ae K E, VOO sh sl A B iz
3, WAL A SbRE. Kl ER, K
SRR BB SRR B AR IR A TR A . R
FRALIRAE A, M SRk AR H A 7K
1.6.2 B35k RIS ES R KRR E
24 h, WHHITH L . K 40 cmx80 emx80 cm
V18000 32 RS IV 1T R0 4 Sy T RRAH A5 1 25 AN T Ak,
JFA K BF R — 7 B AU, &30 s )5, P
K ETE 3 min P28 48 1 500 DA B ST BB T4
BE B A3 3l S B
1.6.3  feEie il Bk B XKL WL A
WG, A KREZEE7h, R 1% &0 24
(4.5 ml/kg) ATV . R R AR M8 32 3 ik
I, FH AR SCRS: I K B 2 I il b, B 5 >R B ELISA
TGN R BRI MR 5 28 o, AR AR I R R S 3

AR S R B, RS RIPiiE g (=
I A< s TR A 2% ) /22. 5

1.6.4 % 9% % KA ik 20 2204 5 %5 K = Brdu &
o SLIRHTRF Brdu By AR T AR B ER K I ) v B
2910 mg/ml i Brdu W, REGR A H o S HL
MZar, KEIEAT Brdu IS, B HEH 3K,
BRI R 50 mgrkg, PRUK[EIRG 4 h, ESTE 1R
SERG, WKHBURE 1 g2y, Jhm s, U1k
(JEEES wm) J5 A &G KR BSA 6, N
NeuN (1:100) F1Brdu (1:200) —¥0, Fi&
N4 Cid . UK H 2K PBS B (e i B 37k, &
K5 mine Pl f5ZEAL S LTINS —BOAR X E
ZHt (1:200), JfEESEHE EPEE 50 min, RH
DAPL & YL fifitZ . #t F J5 7 FluorChem R 8 R %
OIOCB T RGN RERIG . Hrh, DAPI
O oREE, EAMNE R B 330~380 nm, KUK
420 nm; FITC Y 500, WML K 465~495 nm,
KK 515~555 nm; CY3 YLt WLrt, kK
510~560 nm, & 5HF 1K 590 nm. ASHFFE K FH NeuN
1 Brdu 3L 7%, FH NeuN B & IR [m1 4 28 50 0 A
X3k, PR Image J (v1.8.0.345) #4453 Hr
2 XSl b Brdu RIS BB E R, FHUUE &5
B Brdu B9 815 0

1.6.5 WARZHREFENERREDHREH
BHEA FUK B 20 mg 4L, TR E R
Riti72 h 5, MAREKRRIEDE, MEE TRR
FEYe R IR 14 K o U VR I I Y i 4 41
WK T 15% FEFER I . 30% FEFER W . WA K .
iR M 0 2 5 T . 30% JRE B T TP Ak B R K o
OCT AL J5 VI 100 wm FORK VI Fr, 5 EBE G AR AT
WRIE, BALIK20s, WELaKsey, HimARK
BRI R, AR B B WA S Utk (e A
RIS

1.6.6 RT-qPCR %40 % & 5 K = Wnt5a. RhoA
#2 ROCK1 mRNA &i& R JH Trizol 45 84 2H K B it
PR A1 2H 22 80 mg A RNA, [ % 5515 %] ¢cDNA,
BHUK EFE . R RT-qPCR B9 1% Wnt5a. RhoA
MROCK1 £ B, 510K 1. VKR A
20 pl, {27 SYBR Green Mix 10 pl, | FiFESI#%
0.5 wl, cDNARAL 1 wl, ddH,0 8 wl, KW LT A
95 °C 3 min, 95°C5s, 60°C30s, 72°C30s, 40
MEF . LhB-actin NS, R 274 kiR
AR X ik
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&1 WniSa. RhoA FIROCKI ¥ B-actin 5|49 F51
Table 1 Sequences of Wnt5a, RhoA and ROCK1 and B-actin

primers

S 5191781 (5'—37) PR bp

Wnt5a L¥#: GGTGCCATGTCTTCCAAGTT 167
TU#: GAGAGGCTGTGCACCTATGA

RhoA U7 : TGGAAAGACATGCTTGCTCAT 183
T#: GCCTCAGGCGATCATAATCTTC

ROCK!  LJi#: GGTGGTCGGTTGGGGTATTTT 221
Tif: CTCACTTCCCTGTCAGTAAGGA

B-actin  _Lif: GCCTCGCTGTCCACCTTCCA 160

Fi##: CACCTTCACCGTTCCAGTTT
i WntSa, JEHBIMMTV 3 A0 DT Sa; RhoA, Ras [A]JE
YIFEALR B As ROCKT, Rho [F] JEIAR 56 45 A2 25 11 38 1.

1.6.7 Western blot #5#- i & 35X =] Wnt5a. RhoA
##ROCK1 & g &k g S IR 412180 mg # T
BRI . R VR 5 b ST RO E 2 h S R
BEH, 4°C. 13000 g &0 15 min 5 B _EE W,
A T 2 P 000 5 A SRS DU BT P ) R R R
IR THL VK . e B, I WntSa, RhoA
MROCK1 (¥4 1:1000) —4i, 4 CHHE LR,
TBST YL 3 W5, WEE AR —Ht (1 :5000),

1.7 %it¥riE
K SPSS 16. 0 A AT Ge 1t o3 #r . I e PR
PR IS B E R e 2E (xxs) Fom, T2E5%
PR R T 25081, P LL B LSD t-test £
By, T ZEATFRA Dunnett’s TP A5 . DA P<0.05 M
ERAGITHE L,
2 H#R
2.1 B4R RIRAHFREIRFY I FE I 45 R
K2R, HIEWHE, Hpa&HK R
VK EZES A AN B[R] 0 SR, 3 S Y T B R
WEW > (P<0.058; P<<0.01)., SHIAILA A,
WntSa 38l 71 20 F1 A2 U5 B A AT 7 20 K SRS Bl sk i)
WESE, Wmh R ERN (P<0.01). 5
WntSa sl Fd, 22 VA R Al 20 A0 2 UH [
BT 5+ W neSa 411 il 771 21 K BN sl i) 3 A 4
TSR ELE > (P<0.058,P<0.01), 541
REBE AR AR 7 4L L g, 22 IF BRI 7 + WntSa 17 i
SN W N 1 R B T R I B @ ST
(P<<0.053¢ P<<0.01),
2.2 BAXRAAE, BT BB FIRRIREOLK
3w, HIEFHRE, Ha%H KR,

FHTBST Y 3, M ECLIL#EAT W%, JFfEH R

HUZ OITCBI T RGP HRATE RSB, TTRR SR A, Ze I MR 4L 2 A A

7 R BEAA AT 0 Hr o 7 +WntSa fI 0 4R RRUMBE | 9 B 3% B e ) 221K
2 ALK BRI WEK SR A B 455 520 1 % B U AR e

Table 2 Comparison of the immobility time in the forced swimming experiment and the number of activities in the open field experiment

Ji 5 2R R iR S R FE BO B e (P<<0.01),

in each group of rats (x+s)
25 53] R ANBHE] /s 6 SR ER
IEH 4L 8 52.90+9. 93 50. 5+7. 45
R 8 103. 35+6. 52¢ 16. 13+3. 09"
Wnt5a B 5714 8 71.4327. 349 ¢ 41. 63%5. 66"
JEIARRWE AR 7 4L 8 84.89+8. 82" @ ¥ 34.13+4. 61" <9
JE A BB AR 7+ WntSa $0 1 751 20 8 96. 34+8. 98" VP 22.63+8.03" V¢

W oa) HIEEHE, P<0.01; b) HSIE®WHILE, P<0.05; ¢) SHEMYLE, P<0.01; d) 5 WnSaf@zhFIH LE:, P<0.01; e)
5 WntSa R lLE, P<0.05; ) HZEERERHE A, P<0.05; o) SAHMHRARTH L, P<0.01,
FT3 O ASAARRNE . RS Z RS Z PR B iR

Table 3 Comparison of blood glucose, insulin and insulin resistance indices of rats in each group (x+s)
20 5] R M K% /mmol - L™ JHE 5% 2 g ml™ ok 5 ZE A £
IEWH 8 5.610. 57 47.15+7. 16 11. 86+2. 77
TEHIZH 8 26. 34+2. 92" 83. 046. 93 97. 08+12. 70"
WntSa il 41 8 24. 83+5. 09" 78. 34+7. 14¥ 85. 74=14. 82*
Fe AR REARAR 7 20 8 13.69+1. 83" " 65. 62+10. 05" " 39. 6026, 174" @
ZE VA FEAEAR AR T +WntSa 4 57 2 8 16. 6623, 77"V ¥ 72. 4411, 84" 52.93%12, 04”2 V0

H: oa) HIEFWAHE, P<0.01; b) SHEBYIE, P<0.01; ¢) SHEMYIHE, P<0.05; d) 5 WntSa@ishfldltbis, P<0.01; e)
5 WntSalshl 4 e, P<<0.05; ) 52 ABMiAR T A e, P<<0.05,
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BB BEL (P<0.058{P<0.01). 5 Wnt5a
WBhFRZH A, 22 IH BB AR T 2 R B IbE | R 5
RS EARPUE R B EREL (P<0.055 P<
0.01), ZE TR AAT J7 +WntSa 1 i 751 2 K Bl b
R 5 RACHUHR £ e FFEAL (P<0.01). H5ZH
R MR A Jr AL LB, 22 VA R AR A A T+ WntSa 4100 1
FIZH R U =P i & A (P<<0.05).
2.3 BMKRELERDEZ MR ERE
Bl 17w, JE 2R B T Uk [T 8o vl L =
W, WD HEERK. SIEFARE,
PR ZH A IR 5 kR [ 4o 280 T DL AR 2% 43 S 1 4 ik
TR, KESR . SEURA R, WniSalis)
FLEL RN 22 I3 R WAy 2L 16 5 R [T 4 28T o A 28
Oy SCBCR S EERN . KRR, WS E ArER i .

TE: W OFEARR AT

f 2 WntSa #3141

7RI T AL LR, 22D BB AR 7+ WntSa
O 75 4 K AR 145 bR T 4 28 R 58 43 S B B
FWD, WA R R
2.4 BMKX R DGR E Brdu A AR

KR, SEFHARE, HR&HAKRESH
AR 1o Brdu FR23 01 % BE A B 2 R AR (P<<0.01) .
SRR LA, WntSa Bl 41 RN A2 U4 REWE AR T
20 Brdu U0 G5 A B T/ (P<<0.05 8¢ P<
0.01). 5 WntSadsh M4l b, 7203 REpE el Jr
20 A U B A 77 +WintSa 390761 71 2 Brdu FH 43
FREH L E R (P<<0.058;P<<0.01)., S
WEFEAR T 2 LB, 70 U B MR A AT 7+ Wint Sa 411 i 571
2H Brdu PR3 6% FE(H B PR (P<<0.05). 454
K S5 R 5] NeuN | Brdu JEZe 45 R WL 2.

’ e e
Je AR5 7 41 S VAR 7 +
Wnt5a #1712

B SAKXBGSER BT EIES (BRIEYE, x200)
Figure 1 Dendritic morphology of rat hippocampal dentate gyrus neurons in each group (Go]gi staining, %x200)

NeuN Brdu

HE: NeuN, MZITHFIEREN; Brdu, 5-RBERMEERZTT: DAPL, 4/, 6- JKHE-2-JK 5L Merge, 13 5KA J

WRELEDOL; A, IEWH; B, BAIH; C, WntSaiflahifl A,

D, ZEAREBERARITA; E, ZEVARREEARTIT +WniSa 61504

B2 AHKEEDERN NeuN, BrdudhgiZEH (x100)

Figure 2 Co-staining results of NeuN and Brdu in hippocampal dentate gyrus of rats in each group (x100)
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®a AR EE LR Brdu BT 6% 5 (5 HLEL
Table 4 Comparison of Brdu integrated optical density values

in the hippocampal dentate gyrus of rats in each group (x+s)

A B c D E
Wnt5a | s s S— — s 45 kDa

RhoA | (D —— BB 8 = | 22 kD

25 B AR Brdu
e " 5 2120 13 ROCKT s swe s s === 158 kDa
Ry 8 0. 640. 35" P-actin e W s wmawy == 45 kDa
WntSa sl 8 1. 7220. 10" ¥
S O 8 13940, 14 © O H: WntSa, JC#B MMTV 3 & {7 55 K HE D1 5a; RhoA,
ZEJAMEMIAR Jr+ WiiSa S RIFIZL 8 0.94=0. 117 < © s FITRAERADLS A: ROCKL, Rho RIS MERIE

VE: Brdu, S-TRBLAIRMEBERT

a) SIEEHE, P<0.01; b) HSEIMAHE, P<0.01;
¢) HEIRA L, P<0.05; d) 5 WnSaiish 4L, p<
0.05; e) 5 WniSai# B4 L, P<0.01; ) 5720 FERE AR
Jr R, P<0.05.
2.5 B KA AELEFIKRS Wnt5a, RhoA, ROCK1
&G B mRNA &k Wik

L5, HIERWHILES, BRWntSalaliflZH RhoA
FE . WntSa mRNA, 22 5 B0 68 5 41 WntSa
mRNA L, AR AR S H0IR F Wit5a, RhoA |
ROCK1 & 1} mRNA #3534 8 FF#AL (P<<0. 055§
P<<0.01). SERI R, WntSadshFld LA
K& W % A8 J7 20 Wnt5a. RhoA. ROCKI1 % 1 M
mRNA kYT e, 22 H FEBEAE AT 7 +WntSa 37 il
FIZH WntSa, RhoA £ 13RIk (P<<0.055 P<
0.01). 5 WniSa B ahl 4l tbis, BRI B R AR
J7 20 Wnt5a mRNA A, 22 RSB AR 5 2 R A2 H %
B AR 7 +WntSa #1721 WntSa., RhoA. ROCKI
A M mRNA R IR HFEAR (P<<0.05 5% P<<0.01),
55 7 V5 % W i BB O A b g, 22 VA R R AR A O +
WntSaflifilF]Z1 Wnt5a. RhoA. ROCK1ZE [ M mRNA
FIEHFEL (P<<0.058P<<0.01). &4 KL
WK [E] WntSa, RhoA FIROCK1 £ P HL K I LA 3.

PSR 1, A, IER4L; B, B C, WntSa#3hi4; D,
JEVAERERAR 745 B 220 BB )+ WS 014

B3 AHKRIGESHIRE WntSa, RhoA FIROCKI

LUK IR

Figure 3  Electrophoresis of Wnt5a, RhoA and ROCK1 pro-
teins in the dentate gyrus of rat hippocampus in each group
3 Wig

Va8 T rh B “THIR” ik, IARLE)E T
CHRIET MR, (EVRASE) F: “THBHA, @
fEM” s OPEME) H . “HiEEE, R,
Pit”; BFLETr) $i: “IHBZE, BETHE.
BRI TR, WDCEA R, BB, 0 < 55
SR T DAAT I U i A5 A S S T, IR
A, B R, WEEARIR, MEIAH], AR
LN R B PRI IE S AMARAE LAKE % . A A B AS g
ML, PRI A SR AR IR, IR SR
75, BVACVAREMERGAR I . 07 th B O 2
AN LB WAL O ELZY, R B
WEZT; sz AW RN, B
R, PFZ . PR RS, 2. Tt
SR TR . BT RAR . ASSEER R, A VAR
W AT 7 ] AT DR s I ¢ PRI RE DA Bl 0 2 L 1T
MRS RS, SCEIMNE RS AT R XS KR

R5 KU REEDYRE WntSa. RhoA. ROCK1 1 & mRNA ik R

Table 5 Comparison of Wnt5a, RhoA, ROCK1 protein and mRNA expression in hippocampal dentate gyrus of rats in each group (¥+s)

1l _— #[1/B-actin mRNA/2~44¢
Wnt5a RhoA ROCK1 Wnt5a RhoA ROCKI1
EH 4 4 1.09+0. 07 1.010. 07 1.210. 04 1.010. 17 1. 02+0. 05 1. 03+0. 09
EHIZH 4 0.29+0. 09" 0. 15+0. 03 0. 38+0. 04" 0.57+0.06"  0.46+0.06"  0.51+0.08"
WntSa #8741 4 0.90+0.05” "  0.99+0. 05 0.910.07 ¢ 0.80+0.08”  0.70£0.08" " 0.80+0.07" "
2 AR AR 5 4 4 0.7040.06" “ < 0.79+0.08"” V" 0.57+0.08"” V" 0.74+0.04”  0.64+0.05" V" 0. 66+0. 04" " "

ZEAREMEAR )7+ WntSa IIFIZL 4 0.5520. 047 ¥ < # 0.38+0. 09 ¥ <M 0.36+0. 05 < ¥ 0.63+0. 03" " ¥ 0. 52+0. 02" " ¥ 0. 54+0. 06" ' ¥’
T WntSa, JCEIEIMMTV A0 R Sa; RhoA, Ras [AlJEH)IEH AR5 A5 ROCKI, Rho [ P54 HH 5G4 MIEE 2K 11180 1
a) SIEWALE, P<0.01; b) SIEW4ALLE, P<0.05; ¢) SHEMAE, P<0.01; d) SHEMALE, P<0.05; ¢) 5 WntSaflshil
IIk#E, P<<0.01; ) 5 WntSaifl@hildl i, P<<0.05; g) SZEFARMHHARAILE, P<0.05; h) SZCAREBHRAR 4 LE, P<<0.01,
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T30 ik S5 A 3 525 P A AR AT D A
BAHUEEAE . WntSa sl 20 n] 5 FEAROR BRU7E
5838 Y DK S FP AN S TR] RIS N 7E D 3 50 56 Y
TR, (ERF IR | e % 3R MUBR 3 Z AR B
AT, H7R WtSa Sl AT LLEE s B AR
BEAT R, (B AN RBACHERL B BRI . 522
IS R AR T A He B, e VAR A AR 5+ WntSa il
] 791 2L DK BT 5 3 9 S 8 T ) AN B ) g 3 4
I, AR5 T SRR F e, ELfUE G
RIS, 7R WeSa S 7] AT LA ) 22 05 R R A
R IT WA AR T BB T, EXZ TS
(Y R VR HIJC 25 52

iy L RS 2 SN RER s G T A, L
SVABAE S A K J R AZ Lo IR X, S Dk bR [ 508 41 i
S5t Akt L ST A L R R
FEANPRZE P T A AR, AT Sh AR TR 3R
Jii2 ) By R BB vh A 4% T AR B
FERBL, 2 ML AR 5 15 18 PR AN n] FU
IO AT S B B T 1A AR ISR 240 0 F) v 5 T i 2%
A6, TSI DX I Y Sy BE S 56 ] 7 2 DR e
AT, 45 TR 24590 1 it ] W] S s JUk: 240
P TR R S A 2R 45 o AN S o B I AR
I R BT S5 A AR [l 280 BB S A A T v IR R
@5 A, AR R AR 01 22 O S A 2 )
O3 SO R BEAR T, AN SR W S B, 4R
5 Jiang 55 " PSSR Bl T A AR AR T
R E PN RN SR N EEbI PG S- URN
JERECR AR, B SIE AU GE o AR GTE
2, DR [l R A A7 A i e+ i AL A e,
AT AR E RSO S l, EERURE XA T
A URLARML , S Zad 35 DL 2o B HOFA
NS I S N U N R Ry r gl ) 1B R IN
BRI, (RS U 4 i R, Bleg
M2 B A B A o AR S DA R B P T B
J7HAR T O S T B DR O A RAE R
BRCIEE S IR [l o 22 oo S A3 O i Stk L, ok —
A X HHFEAEAT 1T WLEE o Brdu 2 i Ji 5 WE 4 177 A=
Yy, BT AR AL 4 M OB S R DNA, 2 A
0 MR B R 22 M7k s AR SRR Brdu S5 4 TT
PRICH NeuN HEAT LYY 45 5L % BB PR O & ST
iE K U L5 4 4R ] Brdu RIR WD, 2 U5 BAR i 1
J5 %X Brdu B SR 5 , $R8 %05 BAT e
HEE SRR Il 22 oA S A K B T . 45T WntSa
WA E, KREHE DSR2 Brdu 3235 BE TS,

PERUTE WatSa 55 AT HE A 2oy 3gE . 5 A
KR A AR 7 AL L, A2 I B A TS 7+ WntSa 41 1)
FVLH K B D Brdu 35 B35 PR AL, $278 WntSa i)
70T LAY ) 2 U1 AR e A8 %o Aot 28 e B B 1) A7
fEH

Wt 2 AE R 1, AN [A] Y Wt Be AR5 46 L
W ZRgs & fa, W EE ARG 52 50
KRB . BigASERE, Hii, WniSafERig S
T E B A Wt B, AT S B0 28 BECR: iG-S
FAEFE 2 AR WntSa Bl N B %48 Ky S
W A, A 5 00 R 28 8 WneSa/~F- TH A M A PR
(PCP) EPKTEPHE MBI R AR . WRIITEKE
MR R T EZA/EN Y A, WntSan]
A S G R RN 43T RhoA, K5 p S5 2204 — 8%
HIRWERR (GDP) 45 G AE: G vE SRS = H iR
WEiR (GTP) 4544, JF#k— 2% ROCK 1 ik
TR LT, BN B A TR S A 2 s ) i
AL P ARG ORI O R AR R R
Wbk 8] WntSa, RhoA. ROCKI A4 25 FH 1 mRNA 2
KEE T, I ES WatSa i sh#) Foxy-5 )5, i
Y5 R [7] WntSa, RhoA, ROCK1  H 1 mRNA %
IR TR, (RIS E bR [ AR 5 i ) &2 Ak ]
BRI, PR ITGE R B, H3hWFe i i
VKSR 3 52 56 vh A B REA T R A5 21 B e ol
DL ESEREER, WO E R I A IAAE K B E vk
AR 18] WntSa {5 -5 AT ekt K BRI R S 140 1R 1] b 28 e A
RIS GG I e HAMAR R T

WTET AT, 22 VA R A AR nT O e R I
FIARAE K BRARE 58 BOE 28 TF 38 i v 4R [m1 b 28 oG 3G 58
iz Jfl Western blot 1 RT-qPCR 3£ #f — 5 i 55 &% 81,
% AT F B PR e I & AR RE K R T ) 14 R (]
Wnt5a. RhoA Il ROCK1 mRNA Fl#&E ik, KM
G P9 VE 5 WntSa 4101 1 77 BoxS AT W & 10 1) 22 01 pA A
F B XA 8 K B S5 WntSa, RhoA . ROCK1
mRNA FIE HBEAE L[R2 I3 B 1 7 ek
S K UM 5 OV A5 A A 0V Rt gl I B, R
SUAREEAT A g3, DL B85 RER, A VRN
i A8 P 308 3 AT PR O e AR R BT S 14 AR
Bl WntSa {55, SR L sh e oo e as , 1T ek
KB IIARRES T Mo A, BT & 80 2 BUBE IR
I FE AT I3 WntSa 7K V- 2 Ty, JF Sk ki 21 &
FIEIEARDC =5 FEBE R B & T, WntSa 58
I er 8 . MR . 25 I s FEE S R AR 2 E
A BAEARSLEG T, JCIRJE WntSa 8l id
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Effects of Zuogui Jiangtang Jieyu Formula (7: )7/ 4%##%577 ) on Dendritic Spines of Hippocampal Dentate
Gyrus and Wnt5a/RhoA Signaling Pathway in Diabetic with Depression Model Rats
YANG Hui*, LI Wei', LEI Shihui', JIANG Fan', LIU Jian', WANG Jinxi', YANG Yi', WANG Yuhong’
1. The First Hospital of Hunan University of Chinese Medicine, Changsha, 410007; 2. Technology Innovation Center, Hunan
University of Chinese Medicine
ABSTRACT Objective To explore the potential mechanism of Zuogui Jiangtang Jieyu Formula ( 75 7 14 45 fig fil
75, ZJJF) for diabetic rats with depression. Methods Sixty rats were randomly divided into normal group, model
group, wingless MMTV integration site family member 5a (Wnt5a) agonist group, ZJJF group, and ZJJF plus Wnt5a
inhibitor group, with 12 rats in each group. Except for the normal group, the rats were fed with high-fat chow, strepto-
zotocin injection, and chronic mild unpredictable stress combination, to establish model of diabetes mellitus complicated
with depression. After successful modelling, rats in the Wnt5a agonist group were given bilateral hippocampal stereo-
tactic injections of Wnt5a agonist Foxy-5 with 5 pl each for 7 consecutive days; rats in ZJJF group were given 20. 52 g/
(kg+d) of ZJJF by gavage ; rats in ZJJF plus Wnt5a inhibitor group were given the drug by gavage, and bilateral
hippocampal stereotactic injections of Wnt5a inhibitors Box5, with the same dosage and injection method as above.
The normal group and model group were given 10 ml/(kg-d) of normal saline by gavage. All groups were gavaged
for 4 consecutive weeks. At the end of the intervention, the depression-like behaviour of rats was evaluated using the
forced swimming experiment (immobility time) and the absent field experiment (number of activities) ; the blood glu-
cose and insulin levels of rats were measured and the insulin resistance index was calculated ; the dendritic morpholo-
gy of dentate gyrus neurons in the hippocampus was observed using Golgi staining; the level of dentate gyrus neuron
proliferation was measured using 5-bromodeoxyuracil nucleoside (Brdu) injection and immunofluorescence ; RT-
qPCR and Western blot were used to detect the mRNA and protein expression of WntSa, Ras homologue genomic
member A (RhoA) and Rho homologue-associated coiled-coil protein kinase 1 (ROCK1) in the dentate gyrus.
Results Compared with the normal group, rats in the model group had significantly higher blood glucose, insulin
and insulin resistance indices, longer immobility time, fewer activities, lower Brdu integral optical density values and
Wnt5a, RhoA, ROCKI protein and mRNA expression in the dentate gyrus of the hippocampus (P<<0.05 or P<<
0.01) ; the dendritic branches of rat hippocampal dentate gyrus neurons could be seen to be significantly reduced or
broken, and their length shortened. Compared with the model group, the blood glucose, insulin and insulin resis-
tance indices of rats in ZJJF group and the ZJJF plus Wnt5a inhibitor group significantly reduced (P<<0.05 or P<<
0.01) ; the immobility time of rats in the Wnt5a agonist group and ZJJF group was significantly shortened, the number
of activities increased, the Brdu integral optical density values elevated, and the Wnt5a, RhoA, ROCKI protein and
mRNA expression elevated (P<<0. 05 or P<<0.01), and the number of dendritic branches of hippocampal dentate
gyrus neurons significantly increased, the length lengthened, and the complexity of dendrites increased. Compared
with the Wnt5a agonist group, rats in the ZJJF group showed significant decrease in blood glucose, insulin and insulin
resistance indices, prolongation of immobilisation time, reduction in the number of activities, and reduction in
the Brdu integral optical density value; except for the Wnt5a mRNA in ZJJF group, WntSa, RhoA, ROCK1 protein
and mRNA expression reduced in both ZJJF group and ZJJF plus Wnt5a inhibitor group (P<<0.05 or P<<0.01).
Compared with ZJJF group, Wnt5a, RhoA, ROCKI protein and mRNA expression were reduced in ZJJF plus Wnt5a
inhibitor group (P<<0. 05 or P<<0.01). Conclusion ZJJF can improve hyperglycemia and depressive-like behaviours
in rat models of diabetes with depression, and its antidepressant effects may be related to the activation of hippocampal
WntSa/RhoA signaling and promotion of dentate gyrus neuron dendritic growth.
Keywords diabetes; depression; Zuogui Jiangtang Jieyu Formula ( 72V f# A8 77 ) 5 dentate gyrus; dendrites;
neurons; WntS5a; wingless MMTYV integration site family members; Ras homologue genome member A
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