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[ Abstract | Objective; To investigate the neuroprotective effect and mechanism by Wutoutang ( WTT) in

the spinal nerve ligation ( SNL) mice by neurotrophic factor ( BDNF) /tyrosine kinase receptor B ( TrkB)
signaling BDNF/tyrosine kinase receptor B (TrkB). Method; The 40 mice were randomly divided into Sham
group, SNL group, WTT group (126 mg-kg '), ANA-12 + WTIT group. The L5 spinal nerve ligation model
mice were established in mice, After that, WTT was administrated from the first day to the 10" day, then the
consecutive 7-day hippocampal injection of ANA-12 (0.05 nmol-L™") were lasted for 7 days. The levels of brain-
derived BDNF, cAMP-response element binding protein (CREB), and protein kinase B (Akt) and the change
of hippocampal glutamatergic and GABAergic neurons in mice were detected by tissue immunofluorescence. E14
pregnant ICR mice were sacrificed and the hippocampus were dissected which were divided into control group,
glycine group, tumo necrosis factor (TNF) -a (5 mg-L™') + glycine group, TNF-o + WIT (5 mg-L™') +
glycine group, TNF-a + WTT + glycine + BDNF-siRNA group, TNF-a + WTT + glycine + Akt-siRNA group,
TNF-a + WTT + glycine + CREB-siRNA group, the primary and secondary dendrrictes, in which the arrowheads
indicate the expression od postsynapti desity protein 95 (PSD95) in the shafts and arrows were tested by cellular
divided into control glycine group, ANA-12 group

immunofluorescence. The neurons were

group,
(0.5 mmol-L™"), ANA-12 + glycine group, ANA-12 + WTT group, ANA-12 + WTT + glycine group, the
morphology of hippocampal neurons were tested by cellular immunofluorescence. Result: Compared with Sham
group, BDNF, Akt and CREB positive cell of SNL group decreased significantly (P <0.01), the hippocampal
glutamatergic and GABAergic neurons out of balance (P <0.01). Compared with SNL group, the BDNF, Akt
and CREB positive cell of WTT group increased significantly (P <0.01), Glutamine-aminobutyric acid neurons
regein balance (P <0.01). Compared with WTT group, BDNF and CREB positive cell of ANA-12 + WTT group
decreased significantly ( P < 0.05), Glutamine-aminobutyric acid neurons was disorderedd (P < 0.05).
Comparaed with control group, the level of PSD95 of glycine group were increase significantly (P <0.01). The
number of dendritic spine density apically and basally of glycine group were increase significantly (P <0.01), but
the primary and secondary dendrites of ANA-12 group, ANA-12 + glycine group, ANA-12 + WTT group,
ANA-12 + WTT + glycine group were not change. Comparaed with glycine group, the level of PSD95 of TNF-a +
glycine group were decreased significantly (P <0.01). Comparaed with TNF-a + glycine group, the level of
PSD95 of TNF-a + WTT + glycine group were increase significantly (P <0.01). Comparaed with TNF-a + WTT +
glycine group, the level of PSD95 of TNF-a + WTT + glycine + BDNF-siRNA group, TNF-a + WTT + glycine +
Akt-siRNA group, TNF-a + WTT + glycine + CREB-siRNA group were decreased significantly (P < 0.01).
Conclusion: In vivo and in vitro studies have shown that the WTT mediated remission of the primary hippocampal
glutamatergic neurons were dependent on the BDNF/TrkB pathway.

[ Key words | Wutoutang; neuropathic pain; neurotrophic factor ( BDNF) /tyrosine kinase receptor B

(TrkB) neurotrophic factor (BDNF) /tyrosine kinase receptor B (TrkB) ; neuroprotection

] R 2 98 T 0 Bp 2 6 A 22 9 B 9 (NP) S
SCHy oh M 28 2R 8 D e M A R I RE e i T TR K B85 |
A FIE " NP X R A T T A 5 i S i
DB A R | BEE R B S RN DA RN R A S X
o 0 e 2 9 0 D e e e i 1) S ) e 2R R AR E
I R 2 A A R R Y AR TR

5 397 K IR Tk S (4 B ), iy
B R PR AT M R A ATk
TR PR B EAT AR, B EC A UM, AT 24 T H BT B
77368 I, AT A Uk 224 2 BRI A 1O VE o i IR

.24 .

WFIE R W, 13 3% 1 T LR M 18 ok R e M 0. B
A WIS, D b2 I 2 K fig 1V i 2 3R T T
(BDNF) /Ji% 28 PR ¥l 32 /8 B ('TrkB) 3 i 1 57 )
CATAE T A0AR 12 P P 45 2 B B B iy Je iR 3
BT HAE A R 2 530/ R S5 X BDNF e =
BNy 5 0 2 R A 06 o R AL T
FAW R, 53k i xh NP S 4% e ig B 525 /iR
7 RCR , HoX e Sy BDNEF/TrkB 3 1) 9 45 n] fE 2 &
Sk RAEDIN R AR
TR G 3k % NP B RN B 28 T



526 B T )
2020 4E 4 A

RESEAFERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 26 ,No.7
Apr. ,2020

PrAF AR T 3 35 0 1 AL, A BF 58 $80R S NP [ B
oM 22 4540 (SNL) B AY, DAY ) BDNF/TrkB i
BT WA 3k 7 s SNL B /s BUIE 5 4% & R
REI 22 0 Y 26 A M BT S8 DL R SC ML, O e
PR RS

1 #FHE
1.1 Zh%  SPF 2% ICR M /N B, 1K & & 26 ~

28 g, iy 6 ~8 JA My [ db 3 K B 223 (S 56 sh 4
BHEIR) L VFTIE S SYXK (50) 20150041, 3 ¥y 5 i
TSR, 25 PSR R 22 ~ 24 C L AHXFIRE 70% ~
80% , HOGATHW, B B & 1R0K . SE5e s W) i it &
PRI T b nt K2R R 2= S0 00 sh W 1 B 25 5t it
7 (41t5 2016-018) ,

L2 Ziy5i0 Skymmdl)e B R A
Af SCH R, S A At R 2y, & E
BE B2 Be K B B9 03 %0 3 R IE L AR 2015 4R R
CrpE 25 8 ) B g . ANA-12 (3£ [/ MCE 22 W), it 5
HY-12497) ; BDNF 4 0 v B i 44, B- T 280 13 45 /R (1
(B-tubulin-TI ) /Iy BRLHL 0 B T A4, 28 fit J5 % B AR 13 95
(PSDI5) G B o BEHLAR , St 45 2 R 32 & 1 (GluR1)
Uik, bt &R 2 14 2 (GluR2) Hifhk , 245 2 1R i &
Wit ( GAD) Bt #& (3% [E Abcam 723w, 4t 5 4> % K
ab182199 , ah78078, ab76115, ab183797, ab206293 ,
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BDNF 1 CREB FHYE4 i %k H i ZFEL (P <0.01) 5
5 SNL 4H 10458, 53k 1% 4 Akt, BDNF,CREB BH 74 4
Mg H 3= (P <0.01) s 55307 4 AL, 53k
% + ANA-12 4 Akt, BDNF, CREB P 1 40 i %k B &
EREAL(P <0.05) , i xF Akt BH M 4 Mo %k H JC W 2%
g, WL, E L,
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B 1 53kiz3t/NRi#ES BDNF/TrkB i 2 BDNF,CREB, Akt PH {4 20 A #1 i % Mg (S22 414k, x 400)
Fig.1 Effect of Wutoutang( WTT ) on BDNF, CREB, Akt proteins in SNL mice( [HC, x400)

%£1 B3%i%3/NRED BDNF/TrkB ifi % Akt,BDNF,CREB B i 48 & H9 800 (& £ 5,0 =8)

Table 1 Effect of WTT on number of Akt, BDNF and CREB positive cells in hippocampal BDNF/TrkB pathway of mice(x +s,n=8)
2 5 /g kg ! Akt BDNF CREB
Sham - 17.60 £6.29 48.00 +7.51 35.50 £9.66
SNL - 4.20 +4.13" 17.30 £8.92" 1.50 +0.62"
53 0.126 13.40 £6.61% 36.50 £15.93% 26.60 =17.42%
ANA-12 + 5 3k3% 0.126 13.30 +5.86 21.40 £9.78% 8.00 =3.06%

E: 15 Sham 41 1L P <0.01; 5 SNL 40 lL 52 P <0.01; 513 L% 41 L&) P <0. 05,
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3.2 5L yxt /) B S D AR 28 00 2% Ay 1 N T 4
PR 1Y 52 i)
3.2.1 /NI S H) R B 208 A 52
S IEH A R, T R Ak B AL B 4 200 IR B
ZEBN S PSDOS Kk ¥ EIH(P <0.01) 55
H M4 FAH A, TNF-a + T2 W2 2H 19 #2254
A BN B PSDOS 3R 3K 5 45 ik 25 F [ (P <
0.01) ;5 TNF-a + H&ERAH L3, TNF-a + 53k 7 +
TR I 2 CH) IR HR BN S PSDIS K ik

HHRE ETH(P <0.01) ;5 TNF-a + &3k + HE&E
R H %5, TNF-a + 13 3.3% + H 4 % + BDNF-siRNA
H,INF-a + & %% + H & ik + Akt-siRNA 44,
TNF-a + 43:%% + &8 + CREB-siRNA 41 14 256
B IR ZE I Hh PSDIS FRik & 1 b 2 N (P <
0.01) ,{H TNF-a + 233 + H &R + Akt-siRNA 41 iR
TNF-o + 3L + H & 2 + BDNF-siRNA 2 1 TNF-
o+ 133 + H 4% % + CREB-siRNA 41 4B & - T}
(P<0.05,P<0.01), WK 2,%2,

A IER B &R ;C. TNF-a + H &R ;D. INF-a + 5% + HEMRA ;E. TNF-a + 53k + H & + BDNF-siRNA 4 ; F. TNF-o + 133k
% + H &R + Akt-siRNA 4 ;G. TNF-a + 237 + H &% + CREB-siRNA £ ; % {5, TUBB3 ; 41 {1, PSD95

B2 BLHWIREIRRBETHSHEIM(RAEIOL, x200)

Fig.2 Effect of WTT on morphology of primary hippocampal neurons in mice( IF, x200)

x2 BLiHx PSDIS HEMRBEM IREFERBETHEBEHNFM(x+5,n=6)
Table 2 Effect of WTT on intensity of PSD95 in primary and secondary hippocampal neurons in SNL mice(x +s,n=6)

s R e JiE (IES a3

/mg-L"~" (ZEde] 5 WA S T
E# - 1.47 £0. 67 1.35+0.59 1.76 +0. 63 1.47 £0. 67
HAmR - 3.98 +1.25" 2.70 +1.29" 4.86 £1.45" 3.98 +1.25"
TNF-a + H &% - 1. 44 +0.75% 1.23 +0.47% 1.49 0. 87% 1.44 +0.75%
TNF-a + 33% + H &% 5 4.26 +0.92% 2.65+1.17% 4.30 +0. 88" 4.26 £0.92%
TNF-a + 13 3:3% + H %% + BDNF-siRNA 5 1.59 +0. 56% 0.76 +0.41% 1.41 £0. 63% 1.59 0. 56%
TNF-a + 1333 + H &R + Akt-siRNA 5 2.07 £0. 84" 1.23 +0. 69*% 1.29 0. 56*% 2.07 +0. 84*%:©
TNF-a + 133k + H & + CREB-siRNA 5 1.46 £0.73% 1.22 £0.55% 1.06 £0. 56% 1.46 £0.73%

HESIEWALEP<0.01; 5HEABRE A LK P <0.01;55 TNF-a + HEABA LR P <0.01;15 TNF-a + 23%37 + H &AM A L
P <0.01;5 TNF-a + 2% + H & + BDNF-siRNA 2 [, #°) P <0.05; 5 TNF-a + 12315 + H & # + CREB-siRNA 41 [t % P <0.01,

3.2.2 X/ RUE B AR 22 TR SE 25 0 R

5 IEH AL R, H AR A B A48 R AR A 22 0T Y B
RS R R HEL R DR AR T A8 /N R AR SR R B kR A 5
TR e 2 0 R, H R T A AR RE A

JCHYBE (P <0.01) 5 5 H 2 R Ak P20 Lh 48, ANA-
12 20, ANA-12 + H & MR 4, ANA-12 + 553k 37 4 fl
ANA-12 + B3y + HARAT S AR EEM LT
SR S R HREL 0 R AR S TR L2 /N AR ARS 5 I 1 g R AR
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FEBR A R i K W R R [ (P <0.05,P <0.01) . LA
3,%3.

A IEH ;B HAMR AL B4 ; C. ANA-12 4 ;D. ANA-12 + H & 1R ;
E. ANA-12 + 3337 F. ANA-12 + 3337 + H &% ; 4 . TUBB3

B3 Smxt R D R TR TE A 0B W (T
36, x200)
Fig. 3 Effect of WTT on dendritic morphology of primary

hippocampal neurons in mice( IF, x200)
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fif SNL /INFUY 43 S R -2 5 T TR e #l 28 JC 2K il (P <
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AMPAR1/GAD65 J AMPAR2/GAD65 & 2 i /b, 5
$t BDNF/TrkB 3 j% J5 1% 3k ¥ JC 1 % fift SNL /) R4
RIR-BETREML T ERME (P <0.01); 5
ANA-12 4 88 FEAS B 2 3k i 3G B /0 B 5
CA3 [X AMPAR1/GAD65 % AMPAR2/GAD65 fjf 2%
P55 SNL /) R SR -2 56 T 1R RE A 48 0 2K M5 2% 1t
(P<0.01), WK 4,% 4,
4 g

BDNF J" 2 53 A T i ol 48 R 48, 2 e 5 i &
TG 2 1 M K AT 8 P B T B 9 3 7 BDNF/
TrkB 3 BN R 5 NP A7 3 A IR 4 i ) A
SR, W 5 E AL S ANA-12 T B HE D
BDNF/TrkB 3 %, 2 3k 1% 0] 3@ 1 ¥ 41 ¥ © BDNF/
TrkB 3 5 AR A AR LA 5 10 43 T WL o4
o BRI, AR S50 I 2B AR 25 2% 5 T R JT , 78
i BDNF/TrkB 38 i 7F & Sk I B A 7 #4000 B MK
S R SCHEE S 008 T % 3k B AR AR A1 3 il o i
AR A 28 0 D4 A 1 AR Y 1 A R R RN R PN X A R -
KT TR RE Al 28 00 - A 1) R 45 3 5 BDNF/Trk B 3 [
A%, )\ BDNF/TrkB 38 #% £ B ¥R 98 12 3k 17 BRIB I7
2895 M PR TR /N BRI P 22 o i DR VE

ARSI AL NP 28 B R SNL AR 5 52 137 1 5
ANA-12 58 £ 1 77 ) >k B s BDNF/TrkB 38 [ %F
B3 BIAITE RS2 . 45 2R WoR 76 SNL /b R
o' BDNF, Akt }¢ CREB [ R iE ‘KB MFARAY B E
FEAG, 23k % ik o 7 1) 235 B35 H 35 Hh ole 3

£3 BLHMMRBESV REFEREETHREEHZM(x25,n=6)
Table 3 Effect of WTT on dendritic morphology of primary and secondary primary hippocampal neurons in mice(x +s,n=6)
1] 9% Y
4 ﬁi%mg mﬁwm T 5 PR LR . iuwm TR 5 AR
/mg-L R TSR g MREZER T PR . i i

% - 2.82+1.17 1.78+0.99 1.15+0.68 0.28+0.34 2.02+0.76  1.37£0.57 0.53+0.47  0.35 £0.40
=N - 6.85£2.54" 3.12+1.99" 2.26+1.05" 1.60=0.74" 4.72+1.26" 2.31£1.00"” 1.60£0.71" 1.83 +1.04"
ANA-12 - 2,79 £1.68” 1.80 +1.15” 0.95+0.66% 0.10+0.207 2.03+0.98” 1.27£0.71% 0.51 £0.42” 0.17 +0.29”
ANA-12 + H R - 2.83+0.96” 1.77 £0.75% 0.88+0.67” 0.16 £0.28% 1.91+0.94” 1.17 £0.81% 0.40 +0.45% (.34 £0.37?
ANA-12 + 537 5 2.91 £0.57”  2.22+£0.59% 0.61 £0.57% 0.07 £0.15% 2,11 £1.03% 1.56 £0.89” 0.45 £0.42% 0.10 +0.21?

ANA-12 + 5 3k 5 2.88£0.90” 1.76 +0.70” 0.95+0.61 0.09+0.17% 2.16£0.92” 1.44 £0.86” 0.60 £0.62% 0. 11 +0.20”
7+ AR

e HIEH A D P <0.01; 5HEARY LY P <0.01,
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AMPARI1/GAD65
AMPAR2/GADG65

4T 5. AMPARL/AMPAR2 ; 4% (5. GADGS ; i {4, DAPi

4 BLGXSNLIAREBDIAEH-SETHREME T FEHMNZ MW (ALEFE, x400)
Fig.4 Effect of WTT on balance between hippocampal glutamatergic and GABAergic neurons in SNL mice( IF, x400)

x4 BLGXSNLIAREDAER-SETHREMETFEHNH
M (x+s,n=8)
Table 4 Effect of WTT on balance between hippocampal

glutamatergic and GABAergic neurons in SNL mice(x +s,n=8)

20 51 F4k/g-kg™' AMPARL1/GAD65 AMPAR2/GAD65
Sham - 4.8 +£0.72 5.0 +0.30
SNL - 1.4+0.70" 1.0 0.36"
5% 0. 126 4.7 £0.97% 4.0 1. 447

5.3 +0.72% 4.7 +0.42%

5 Sham 414" P <0.01;5 SNL 41 &> P <0. 01 ;5 1% 3
W P <0.01,

ANA-12 + 53k 0.126
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TNF-a 4 K 1 20 MR 780 | 50 7% 1 3k 7 6 )3 2o 380006
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1 22 5 8 T %% Y« BDNF-siRNA Jii %7 , CREB-
siRNA JJi ki J5 Fl ANA-12 4525 )5, B3k BEk 22 T
X PSDO5 AR 58 ol 1) 4 F o 36 B 13 3k v 6 ]
i i X BDNF/TrkB-CREB 38 % (1) 4 >k 2% fit I AL
P2 T0 2645 M on] SR 7 R M B
ASBIEFE B 5 0 D4 Ay P R R M A L B R T
i 55 BDNF/TrkB 38 [ o 1 45 7% 2 R - B T R fig b
2, DTS B A 2 n R, R e S T 4
o4y F ML 00 1 B, TR A 9% 25 S Atk oA A T
B3 13k — IR IR 4 ML 23 07 D RORE 2 IR AR
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