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[ Abstract]
network pharmacology, molecular docking, and animal experiments. Methods: Ultra-performance liquid chromatography-

Objective: To explore the mechanisms of Sargentodoxae Caulis in relieving neuropathic pain (NP) based on

quadrupole orbitrap high-resolution mass spectrometry (UHPLC-Q-Orbitrap HRMS) was used to identify the chemical constituents
of Sargentodoxae Caulis. Network pharmacology was applied to predict the core targets and related pathways of Sargentodoxae
Caulis in the intervention of NP. Forty-eight Sprague-Dawley (SD) rats were randomly divided into a sham operation group, a
model group, low-, medium-, and high-dose Sargentodoxae Caulis groups (1.35, 2.7, and 5.4 g-kg"'), and a pregabalin group
(30 mg-kg"). A NP model was established using chronic constriction injury (CCI). The mechanical withdrawal threshold (MWT)
and thermal withdrawal latency (TWL) were measured before surgery, on days 3 and 5 after surgery, and on days 3, 7, 11, and
14 after drug intervention. Immunofluorescence (IF) was used to detect the expression of neuronal excitability marker c-Fos and the
neurokinin-1 receptor (NK-1R) , which is essential for central sensitization. Western blot (WB) was used to detect the protein
expression and phosphorylation levels of brain-derived neurotrophic factor (BDNF) , tropomyosin receptor kinase B (TrkB) ,
phospholipase C-y (PLCy), calcium/calmodulin-dependent protein kinase Il « (CaMK Il ), and cAMP-response element-binding
protein (CREB) in spinal cord tissue. IF was further used to detect the expression of phosphorylated TrkB (p-TrkB), p-PLCy,
p-CaMK Il @, and p-CREB in spinal cord tissue. Results: A total of 138 compounds were identified in Sargentodoxae Caulis.
Network pharmacology analysis revealed 409 potential targets for NP intervention, including 74 core targets such as neurotrophic
tyrosine kinase receptor type 2 (NTRK2) , prostaglandin-endoperoxide synthase 2 (PTGS2) , mammalian target of rapamycin
(mTOR ), serine/threonine kinase 1 (Aktl), and mitogen-activated protein kinase 1 (MAPK1). Molecular docking results showed
that NTRK2 (encoding TrkB) exhibited good binding affinity with salidroside, sinomenine, puerarin, quercetin, naringenin, and
curcumin. Behavioral results showed that, compared with the sham group, MWT and TWL were significantly decreased in the
model group (P<0.01). IF results showed that c-Fos and NK-1R expression in spinal cord tissue was significantly increased in the
model group compared with the sham group (P<0.01), while these expression levels were significantly decreased in the high-dose
Sargentodoxae Caulis group compared with the model group (P<0.01). WB and IF results showed that, compared with the sham
group, the expression levels of BDNF, TrkB, p-TrkB, PLCy, p-PLCy, CaMK Il a, p-CaMK Il «, CREB, and p-CREB were
significantly increased in the model group (P<0.01). Compared with the model group, these protein expression levels were
significantly decreased in the high-dose Sargentodoxae Caulis group (P<0.01). Conclusion: Sargentodoxae Caulis alleviates NP
by downregulating the BDNF/TrkB/CaMK Il /CREB signaling pathway, thereby inhibiting neuronal excitability and central
sensitization.

[Keywords] Sargentodoxae Caulis; neuropathic pain; neuronal excitability; central sensitization; brain-derived
neurotrophic factor (BDNF )/tropomyosin receptor kinase B ( TrkB)/calmodulin-dependent protein kinase Il « (CaMK Il a)/cAMP
response element binding protein (CREB) signaling pathway
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R1 KMBEERSERE
Table 1 Identification of active components of Sargentodoxae Caulis
No. Aty t,/min T E m/z S E m/z BT 3 F 1% 2 {H/3ppm
1 EAY 0.787 1 175.119 0 175.118 9 M+H CH,N,0, -0.11
2 4 ZE 0.8227 381.079 4 381.079 1 M+K C,H,,0, -0.74
3 72 e 1A Bk 0.840 5 162.112 5 162.112 4 M+H C,H,,NO, -0.61
4 JEHE 0.845 1 387.114 4 387.113 8 M+FA-H C,H,,0,, -1.66
5 g = 0.858 3 487.165 7 487.165 8 M+H-H,0 C,H,0, 0.11
6 D-(-)-Z T 0.894 7 193.070 7 193.070 8 M+H C,H,,0, 0.71
7 N 09125 705.185 1 705.184 8 M+K C,H,0,, -0.29
8 KB 1.238 6 711.220 1 711.219 8 M+FA-H C,,H,,0,, -0.46
9 A Tt I 12735 123.0553 123.055 7 M-+H C,HN20 3.18
10 PR 1.386 1 243.062 2 243.061 3 M-H C,H,N,0, -3.77
3.2 MKZyPRZMF5 i id Swiss Target Prediction 10 5 47 AT AL 2> #7 . KEGG & £E 4y #r 4 1 WoR
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UG 4 & R B R RIS 2 RN
W25 A AF 169 4 T U RE (MF) o 43 5l X R

F2 KMEX CCIKBMWT RN (x+s,n=8)

Table 2 Effect of Sargentodoxae Caulis on MWT in CCI rats (x+s,n=8)
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[ G AE O B A o DL B SR R R R R
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HEATMWT Je TWLI E o AT 58 F R4 B
AR MWT S TWLAE L3 25 R T4 it 3
RIGH S K, SHFARL L FHBHKRMWT &
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G, SR A LA PGB 4 K A I e R L R ALK
BUTWL i 3 i (P<0.01) . WE 2. %3, BLUIK
I 7 R % Wk 3 2k 3% CCIAE 7Y 5| J iy AL AW o 2o 50
ARG i 3 A, L DA A ot e s 0 e 2 R AR e
LTS

21 5 Fl /g kg Al Ai3d VNERR! $23d BT d %eh11d %h2514d
BF A4l 63.50+1.11  64.00£1.25  64.30+1.25 64.52+1.91 64.74+1.39 65.96+2.21 65.64+1.95
TR 2 61.97+1.85 33.5142.55” 33.98+1.47°  32.02+2.46% 30.78+3.41% 31.26+2.80% 29.6243.49%
PGB 41 0.03 62.62+1.78 34.97+1.74” 32.98+1.78”  35.45+1.19>%  39.18+1.26>%  41.38+1.08>%  44.03+1.19>%
K L -L 4 1.35 62.33+0.59  33.79+4.89”  34.03+2.37"  33.60+0.96% 36.63+1.39%  40.02+1.52>%  40.57+1.77*%
KL HE-M 21 2.7 62.18+1.64 35.07+3.93”  33.47+1.81”  33.59+0.70” 38.44+1.117%  41.43+1.80>%  41.95+1.01>%
K I -H 4 5.4 61.94+1.81 34.6242.73Y  32.38+1.54”  35.63+1.59%%  40.01+0.99>%  43.04+0.97>%  47.60+1.03*%

TE ST ARA L E Y P<0.05,2P<0.01; 5B 4] 4 > P<0.05,% P<0.01(3£ 3-% 6 [7])



XX B XX W

HEXBAFZRS

Vol. XX ,No. XX

XXXX 4 XX H Chinese Journal of Experimental Traditional Medical Formulae XX, XXXX
#£3 KM#EEXF CCIAR TWL B (x£s,n=8)
Table 3 Effect of Sargentodoxae Caulis on TWL of CCI rats (x+s,n=8) s
21 5 Fl 4 /g kg A Hi AJ3d AJFsd 25253 d 4h257d 42511d 4214d
B F A4l 16.68+£0.87 16.59+0.10  16.67+0.83 16.41£0.81 16.41£0.92 16.65+0.86 16.83£1.05
LT 2] 16.74+0.10  11.26+1.11°  10.60+1.37%  10.49+1.31? 11.10+1.13% 11.10+0.54% 11.67+1.02%
PGB 4 0.03 16.73+2.26  10.43+1.01”  9.63+1.44”  10.80+0.85% 11.74+0.68% 12.44+0.81>%  14.52+0.86>"
Kl -L 41 1.35 17.10£0.54  11.04+0.96”  10.64+0.74*  11.13+1.03” 11.67+0.69% 11.62+1.34% 12.32+1.31?
F L HE-M 2H 2.7 16.96+1.32  10.84+0.34”  10.72+0.38”  11.73+0.91% 12.10+£0.75>%  13.02+0.74>%  13.69+0.66>*
K I -H 4 5.4 16.95£1.29  10.99+0.72¥  10.33+1.54%  12.32+0.78%%  12.43+1.11>%  13.42+0.80>%  14.21+1.00>*

3.4 KIMgEXT CCIK LA #2021 c-Fos Jt NK-1R 3%
KHSCIE BIFSE 22 W c-Fos J& #4500 24 45 P i A s
Wy 51 NK-1R {9 5% SN R 82840 0 2 5 1 99 K
TPk G & 5 2 3, 2 St 8 T e RO R AR 1Y
Bl A W 2 SR L AR HIT 9 SR FH g 9 O A T
CCIRM L, B BEHLUH c-Fos &t NK-1R £k, 45 %
WoR, 5T ARA R B AV REA 2 c-Fos 5
NK-1R # ik 8 F T4 (P<0.01) ; SR 4H F i, K
I -H 4 B 1 40 vp c-Fos 5 NK-1R % ik i # F& A%
(P<0.01). W 1. %4, DGR —ERE R
R ML FEE RE 005 110 <61 5 B Ao 28 0 24 A M B AR Ak

3.5 KIfiEEX CCI AL BDNF/TrkB/CaMK Il /CREB
A G IR IR R SR TR A B2 K

HARFARL,; B AL, CoRIMAE-HA (K2 K 3[E)

E1 XmEEX CCIKRERE c-Fos NK-IREHRIX
58, x400)
Fig. 1

oA LRG R

Effect of Sargentodoxae Caulis on c-Fos, NK-1R protein
expression in spinal cord of CCI rats (IF,x400)

£5 KIMEEX CCIXR %8 BDNF/TrkB/CaMK Il /CREB & B0 X & B Rk i%

F4 AMBEN CCIAREH c-Fos NK-IRE A RIXHHID (r+s,
n=3)
Table 4 Effect of Sargentodoxae Caulis on c-Fos, NK-1R proteins

expression in spinal cord of CCI rats (x£s,n=3)

21 51 Fl /g kg c-Fos NK-I1R
P AH 0.001 1£0.000 1 0.001 80.000 4
AR 2 0.002 620.000 22 0.011 5+0.000 7%
K I -H 41 5.4 0.001 6=0.000 1¥'  0.005 6+0.001 1*

fl BDNF, p-TrkB. p-PLCy. p-CaMK Il . p-CREB,
TrkB .PLCy.CaMK Il a,CREB ¥ % [ % ik /K F &
FHEIN(P<0.01) ; K i T 11 14 d J5 , 5 AR L
&, K i A & 57 i 41K B BDNF  p-TrkB , p-PLCy .
p-CaMK II «, p-CREB. TrkB., PLCy, CaMK I «,
CREB 4 /K- i BRI (P<0.01) . W35 & 2,
3.6 K I EE X K BOH #E p-TrkB. p-PLCy.
p-CaMK Il a.p-CREB ik M R 5 0 45
o, 5 R TR R, B4 K B p-TrkB.
p-PLCy .p-CaMK Il o .p-CREB %K [ ¢ 35 /K - i %
(P<0.01) ;4214 dJ5 SHEATAH R B4, K
e =5 7 & p-TrkB . p-CaMK I o, p-PLCy.p-CREB %
25 K i 2 PR (P<0.01) . ILIEI 3.3 6.

3.7 Sy FXbEE ORISR I P 4> S5 NTRK2 [H]
1) BB AR, R 4 1 X 248 7 16 1 43 55 NTRK2
] ) A FH S, 25 SR R 20 50 R 7 Tl 5 AR R L
R % MhE 2 E I NTRK2 A B 1456 77,45

Y80 (x+s,n=3)

Table 5 Effect of Sargentodoxae Caulis on expression of proteins related to BDNF/TrkB/CaMK Il /CREB pathway in CCI rat spinal cord

(X+s,n=3)

2 5 /g ke BDNF/GAPDH p-TrkB/GAPDH p-PLCy/GAPDH p-CaMKIla/GAPDH  p-CREB/GAPDH
BF A4l 0.314+0.045 0.072+0.009 0.098+0.019 0.231+0.007 0.195+0.011
AL 0.661+0.048> 0.315+0.028” 0.459+0.019% 0.596+0.029% 0.658+0.007%
K AL -H 4 5.4 0.504+0.024" 0.181+0.017% 0.284+0.007% 0.406+0.016" 0.399+0.021%

2151 Fl 4 /g kg TrkB/GAPDH PLCy/GAPDH CaMKIla/GAPDH CREB/GAPDH
BF A4l 0.403+0.034 0.297+0.026 0.420+0.030 0.421+0.056
AL 0.691+0.043 0.569+0.030% 0.702+0.024% 0.792+0.045%

K AL -H 41 5.4 0.503+0.032" 0.399+0.009%

0.542+0.008" 0.586+0.038%

.« 6 -
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BDNF PLCY

TrkB p-PLCY

p-TrkB CREB
CaMK Il

p-CREB

p-CaMKIl GAPDH

A B C A B C
B 2 CCIXR % 8% BDNF/TrkB/CaMK Il /CREB i %16 % & B %
E Rk
Fig. 2 Electrophoresis of expression of proteins related to BDNF/
TrkB/CaMK Il /CREB pathway in CCI rat spinal cord

p-TrKB

p-PLCY

p-CaMK Il

p-CREB

B3 K3t CCI X R & 8 p-TrkB. p-PLCy. p-CaMK I a.
p-CREB E B RIERI M (s 2k, %400)

Fig. 3 Effect of Sargentodoxae Caulis on expression levels of
p-TrkB, p-CaMKIla, p-PLCy, p-CREB proteins in spinal cord
of CCI rats (IF, x400)

AREMCT -6 kJ-mol ™. ULIE5E 1 AR )
4 itig

it 225 B R el 3R S A R B PR R 2 R B Y
Z PR A K AR5 5| K, T AR B A A R R ) AR
RS CEEDLE . BB B R 9 NP — £k 24

IR E I SCR AR, AW A B2 A R .
R I JEE s 5 MM AR €0 1 s 2 D A I £ 2H B 24 =2
— BN Ik T I R DA, R R
AR OIS W2 ORI RIS B2 R
J5 W AE TR A B B R BUR P E AL B A
PUIR 55 22 2 FLIEPE D N, G AT K
JHE 9 1 A% 55 5% I T+ -kB (NF-«B)/NOD Kt Z 1A %5 1 3
(NLRP3) 519 RAE S N, 18 35 B3 1 i i S A 064
& R BRI ST ik ke B 98 A5 AH S E AR o BE T e T IR
AMWFFE I K I AR OGB48 BRI AR o

Ry VEAS ORI B X CCT R B A BRI R, T CCI
ARAT, ARG 3.5 d 25T 3.7, 11,14 KX 4541
RESEATMWT S TWL I o 45 5 3% B il ik 16 B
1 0 NP R B 5 A, 22 e s ok B, S
i R L B T T NP A 25 550 B BL A B UHPLC-Q-
Orbitrap HRMS 5 A X K IfiL i A2 i o3 k47 % 5, 3t
K 138 4N 23 AL R 41 5 KA T R B AR K
Wit R R R RE LR E T . W EZ R
FWLA b Kl e e 48 2 1 22 A s v oy B
B S AT RAE N KL 7 NP P iR T R EE T
JRIERE . i, HU 250 &% BRAT 5 KA e 3 il CCI
(i N1 E o N A B N - L (S E Il =
(TXNIP)/NLRP3 %l i 38036 St 28 o0 i i 17, 2 #548
JAVEF o 16 Z R AR B NP Sh AL vh | 55 AR 58 i
T o 22 58 G S R T ONP B &R S R M
ES NIV L SN N E S Aoty B gD el Ll ek i
Ak, 28 A S8 62 B 3 1 P 2 B AR 1 R
B LA R W Y-X T 0 400 1l S 0T 240 R AT Ik g
204, DN 2 Fff 5542 Bl 0 B MR K R . F
AW, B WKLY T PR AR AR T 2%
R B A 2 B R Y T e B Ao 1 o 4 e i
SRR E, 55 IRE 4 PR A BT B0 A BTk BB B
RAEF . DL g5 B4R i vT R i DA TS
P K53 7 i C CT R B 40 BP0 o

Sk 22 GEWF 5T A UL B AE CCTASE Y rb (i S AL
AW 5% kT W 4% 24 B 2 0 BE T NTRK2 (i %
TrkB 2 H A9 FE K ) 2 il NP g A0 8 5 2 — o B

#£6 KIMAEX CCIARZBE p-TrkB.p-PLCy.p-CaMK [l a.p-CREB B B R A RN (x£s,n=3)
Table 6 Effect of Sargentodoxae Caulis on expression of p-TrkB, p-PLCy, p-CaMK Il a, and p-CREB proteins in spinal cord of CCI rats

(x£s,n=3)

21 51 Fl /g kg p-TrKB p-PLCy p-CaMKIla p-CREB
BFAR4 0.003 1£0.000 24 0.002 5+0.000 40 0.013 5+0.001 89 0.001 0£0.000 13
T 241 0.009 8+0.000 59 0.006 8+0.000 17 0.028 5+0.001 27% 0.003 9£0.000 14%
K #E-H 4 5.4 0.005 4:0.000 38" 0.003 7:£0.000 18 0.019 4+0.001 17¥ 0.002 1£0.000 31%

o 7 .
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5% E S BDNF/TrkB 15 538 2 NP HAx &l Ak 19 5C 58
Je sl A B 2 4805 ) 5 30 BDNF B0tk A
B MEZE SR MG B L TrkB 32 R 454, 18
X PR 0 U ME 2 BDNF 45 TrkB 1445 & 12 3 H
TR A BERR A, U5 AR A TrkB R R E 55 5T B
1% 1k PLCy , 18 fiff FLHE (37 28 05 I, K ol I 19k UL 4., 5-
TSR PL(4,5)P2 ) 2 B H I R (DAG) Fi LB
1,4,5-=®§m2 (1P3)"™', 1P3 18 it 5 IP3 52 1A (IP3Rs)
56l R MY Ca® BRI . M Py Ca™ e BE 3G i, i T
s S JE R S S B /A4S PR B (Ca¥/CaM)
CaMK Il 9 W B {3 45 &, il & CaMK I 1E F IR 91 19
R A R VAN I (i N e Sl S IE= 7 / F Al
p-CaMK II « i fff CREB 5 #} 2 1t M 1fii 7 1k CREB.
p-CREB 5 Ji 8l 145 & , i c-Fos 45 A 14 fin , A ifif
Gl &P N P . CREB ] 8 458 22 Fh 2 0 M 06 3 A
c-Fos. 40 it Jun 2 [ (c-Jun) . NK-1R 3 & & [ -2
(COX-2) %5 () 5% | i 8 CREB 41 5 1Y 3 [K 5% 5% F1
TS TR T B & R YERE 2 2P
0 M B AR A 2 A W 2R SR Y TR SR
R B A BE 20 20 o-Fos NK-1R ik i
BT, R o A R 7R A PR A BE A1 2 c-Fos,
NK-1R i3k . Western blot M [F 7645 R BN, 5
i TR 21 T B, 55 AU 41 4 46 4 21 v BDNF ., TrkB,
p-TrkB. PLCy. p-PLCy. CaMK II «., p-CaMK I «,
CREB.p-CREB ik it 3 Fh 5 ; S5 BUR A LU, K ifi
BEm A R A B REA L P L LE A RS R EEK
DL b 25 B4 7 Kt e T A 0 R 5 NTRK2 LA il
BDNF/TrkB/CaMK Il /CREB 15 ‘5 i 4 it — 2 B A%
Pt 28 70 2443 1 B v X B Ak 3k 31 28 A NP AR o

25 b i A 5 3% B K I 7 B B 5 0 NP
KR AP B . 2434 ST Bl P B 20 S R
IR IS N VERIVEIS T Pl
B4y o FLHL I AT fg 2 3 i 410 ] BDNF/TrkB/CaMK
Il /CREB {55 *5- 3 4 i#f i o A Ak 22 0 2% A M B A B
b5 B 2 % NP IROR . AW FEAAE — 2 1 R BR 1
H A H %1 % BDNF/TrkB/CaMK Il /CREB — 4% i % it
15T B0E 6 rp 243 i 23 12 280 8 003697 O U
FERHUHIFTATI A AR FHLWR, ARG 53 % 22 70 7y
I M B 53 X NP (8 1 AL ST 36 0E o PR A il e 17
TWELEAE LRI 5 2 — A2 0 SRR .
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