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Abstract: Objective To explore the effects of Zuogui Jiangtang Jieyu Decoction (72 V3 & ¥Ef# 4l 77, ZIJ) on proliferation and

differentiation of hippocampal neural stem cells in vitro under the environment of diabetes with depression. Method The neural stem
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cells acquired from newborn SD rat hippocampus were purified and cultured, and then were identified by Nestin using fluorescence.
The third generation neural stem cells were taken for experiments and divided into normal group, model group, blank serum group,
ZJJ-containing serum group, ZJJ-containing serum + recombinant wingless type MMTYV integration site family member 3a (Wnt3a)
signaling inhibitor XAV-939 group. Glucose and corticosterone were added to stem cell culture medium for establishing the
environment of diabetes with depression. The blank serum group and ZJJ-containing serum group were given different serum at the
same period of molding, respectively. After 18 h of the intervention, viability of stem cell was determined by WST-1. The proliferative
capacity of stem cells was evaluated by immunofluorescence combined with high-connotation cell imaging technology. The
differentiation capacity of stem cells was assessed by doublecortin (DCX), glial fibrillary acidic protein (GFAP) and neuron specific
nuclear protein (NeulN) immunofluorescence. The expressions of Wnt3a, low density lipoprotein receptor-related protein 5 (LRPS),
LRP6, and B-catenin were detected by Western blotting. The expressions of neurogenin 2 (Ngn2) and cyclinD1 were determined by
gRT-PCR. Results ZJJ significantly increased the vitality of hippocampal neural stem cells (P < 0.01), and increased the expressions of
Brdu, DCX, GFAP, NeuN (P < 0.05, 0.01), enhanced ability of proliferation and differentiation. The mechanism study found that ZJJ
significantly increased Wnt3a, LRPS5, LRP6, total B-catenin and nuclear B-catenin protein expressions in neural stem cells (P < 0.05, 0.01),
activated Wnt3a signaling and increased the accumulation and entry of B-catenin, then promoted the transcription of downstream Ngn2
and cyclinD] target genes (P < 0.05, 0.01). XAV-939 inhibited proliferation and differentiation capacity of neural stem by promoting the
degradation of B-catenin (P < 0.01), and reducing P-catenin entry into nucleus, decreasing the transcription of downstream Ngn2 and
cyclinD1 genes (P < 0.05, 0.01). Conclusion ZJJ can significantly improve the proliferation and differentiation of hippocampal neural
stem cells induced by glucose and corticosterone, which may be related to the activation of Wnt3a/B-catenin signaling.
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Fig. 1 Observation on culture of hippocampal neural stem

cells in vitro
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Fig. 2 Expression of neural stem cell marker Nestin (x 100)
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Fig. 3 Absorbance value of neural stem cells (X + s, n =8)
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Fig. 4 Brdu staining of neural stem cells (x 100, X +s,n=38)
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Fig.5 GFAP, DCX and NeuN staining results of neural stem cells (X £ s, n =8)
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TSk A 2 1 T B SR A R

Wnt3a 55 Pl A4 RER, 5IEFHLE,
BRI, 2 [ IS A XAVI39 440 i iz B-
catenin F1#% B-catenin [k 13 5. 3 B#(P<<0.01).
SRR A S (S AL LA, e A RN AR O 24
MyE4L & p-catenin A% B-catenin )R IAYY T2 T+
B (P<0.01), FE/7c H B AR 7 BE % . & 38 m
B-catenin FIFIE B A% o 15 7c VA AR AT 545 245 1
TEALLE, XAV939 A4 & B-catenin A% B-
catenin JFRIEEZEFIL (P<0.01), /R XAVI39
AT id P B-catenin FFIED HNAZ, AT FEIET Wnt3a
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A e HLBE A 5 LA S S50 S0 AR R AT Jyts-15,
ORI, %77 P 1387 20 5 i 4
M Thfe A BT E R . il 2R B9 Re a8 i35
B0 IE R B S ik Bl Brdu AIARCE A R H
2 (microtubule-associated protein 2, MAP2) [FBHE
YHA AL, (et YR I A T A e 38 B 5 43 Aol
22 Al d I A i ik R e 28 FR KT (brain-
derived neurotrophic factor, BDNF) /3R R RN
Tt 45 & 8 1 ( cAMP-response element binding
protein, CREB) 15 ‘5 1t E& A 14 W FK T 104 9 K B 5
XA A, AT B S ) 2 R G IZ Brs 07, L
AT E I S0 ) BR PR i T T A I T A 21
ML 3GTE, LA AR 2 ST ) o A AR
MR S 7 02 Re IS ARBFFT RN, o
VA P2 W AT 7 1 0% ) 08 v o 2 A AR 1 J IR X Ak
W SR A0 BV VE RO E D, 5 4 G B
Re 1, B IRe. B2, WST-1 /E8 MTT
PTG i, AT AR 2R R AR P (1) — L8 i R
JR A P B € 1) formazan, & RS FI- ) B K
W, BEA SRS ki, H WST-1 FsE
BT hF. REGFEHE S SCIRRI, Ao VAR AL 7
TG T400E A [EB R, B0 M3E 71
FERAVE O WIS . FLR, SESR R 4 8410 Brdu X
TN FT A DNA #E4THRIC, T DAYEO 40 i
(PISGTETE DL S5 3B, e VAR RE R 7 e 2 2 Y
T4 ERh Brdu (PR, (kT4 i 1
5. fJa, K DCX. NeuN. GFAP Xt##i£ 4l
Mo aeEAT VAL, Hod, DCX. NeuN H T-3E0
HAos & e /1, GFAP AH A EUE TR
JRARRIRE 1. A5 RN, T VARERERAAR T Rets
FH I T 4n AL 2 H DCX. NeuN. GFAP
(I, RIS 2 i e o 28 70 MR T T o 400 )
I RE

Wt R E N 4 S R G Tl S 5 1
RN Z PR MR GTE A IR AR A SR R,
HUAZ M Wat {55 BTN Z RN . Wit 5K
R Wnt3a BT/ 1 Wnt3a/B-catenin 48 i
&S EW T S VDR B R A b R 4% | B AR
F 5 FEnT a8 240 B A Az & DTS20 3
AT R g EEN S 1 Wntda I3 RIEA AT
SR BRI BT AR i 2B, 0 mT B A oh w2240
Y G FA R0 AHIT TR as AR, A PR gl T
AL B AR AR IR 1) D A AT 4H L Wnt3a (1)

KiL, ZAREZ AR 42 R R — ),
WAL, SRR I, e VARERE ML 7 AT G e 2 2
firft LRP5/6 (17235 K~F. LRPS il LRP6 »& Wnt3a
&SR E Z2 K, Hisid 5 Wntda. FZD JEJK
ZREEY), LN ERLEAFVEY (dishevelled,
Dvl). Axis #fil| & 4 (axis inhibition protein, Axin)-
P& ¥ 1 (casein kinase 1, CK1) FF# 55 R B
WlE-3B (glycogen synthase kinase-3B, GSK-3p)
FLtE. MR, fH Dvl. Axin. CK1 Fl GSK-3p &
() P AR 2 A AR TG K AEXT B-catenin SR IAEF,
i #3 B-catenin 172 2 A4 #k 400 il 1y ok 2 % f . B-
catenin 7E 5T KT E R, S Z&EANAMZ RS T
TR R Ak, AT WL, e VA RERE AL 5 T i
#4n Wnt3a 5 LRP5/6 1)k, {EutbEmE &1
SEdE, MMIE/D B-catenin [ FEAR, HINHAMZ.

B-catenin #F N ZH AL I 5 B Ui HE I R e S 1)
2 /& Wnt3a/B-catenin 15 = Wi 40 fu 3 58 A1 534k
YEFRI R 8 . A5 i 25 1 B-catenin 3E N 241 iy
¥, 5 TCF/LEF MHZ5& W e sk 564k, BUE R
Ngn2. cyclinD1 SEFEPR¥5%, cyclinD1 3= ZE il
ST UM T Ngn2 3= ZEE 340 M 1 - LA f
2 TG I AR MO PR T A A% B-catenin ()R
AR R EE R () SRR AT TR, SRR, o
VAT W A A 7 R R S AR & T A R A R R B-
catenin & 1R IE L& Ngn2 Rl cyelinD1 1] mRNA &
iB. AN, EFALAANEIF XAV-939 BEATIGIE.
XAV939 & —Fh4f g v] 2 3% 1% () Wnt3a/B-catenin 15
SRS, SIS 2R ADP-IZBEILAL G
Tankyrasel F1 Tankyrase2, #a i€ ¥k & &K B4
Axin, MIHIEL B-catenin [Ef#, Jeli/b H it A\ 40 i%
M. K, 45T XAVI39 5, o VAREREfRAR
PARAE L s ol oh e NS R = G (SR T
fat% B-catenin & H A1 Ngn2. cyclinD1 H] mRNA
FiA¥ B EW/D, {2 Wnt3a. LRPS Fl LRP6 [¥1 1A
WAHHBEE. 2888w, EnmaT4iuh
B-catenin FJ AR J5, o VA B RE MR AR T B ATy vT 4 o
Wnt3a [F)3RIE, HIEE@EITERE B-catenin FIARLIT
Wit KA KGR e s, dRmk X e+
MR THEERI R TTVER , HED B-catenin R] BE & A2 IH [%
W AAAR 7 ) O B P A A

Zr PR, F VAR AR 7 AT B R SCE AL
PRIV H R ATARIE i 85 T g AR 4 T 20 M i B e 5
S iRe, FiRYER 5 HA$E Wnt3a/B-catenin (55,
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