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Methods Lipopolysaccharide (LPS) was used to stimulate BV2 neuroglial cells, Yufeng Ningxin Dripping Pills (10, 50, 100
umol/L) and puerarin (50 pmol/L) were used for intervention, and cells were collected. Wild-type C57BL/6J mice were randomly
divided into control group, model group, low-, medium-, and high-dose (200, 360, 600 mg/kg) Yufeng Ningxin Dripping Pill group
and puerarin (37.8 mg/kg) group, drugs were given for intervention, migraine model of mice was established with ip nitroglycerin
solution (10 mg/kg) on 3rd, 5th, 7th, 9th and 11th day, hyperalgesia tolerance behavioral experiment (mechanical tenderness and heat
sensitivity) were started on 3rd day; After experiment, the serum and brain tissue of mice were taken. The content of reactive oxygen
species in BV2 cells of each group was detected; Western blotting was used to detect the expressions of superoxide dismutase 1
(SOD1) and SOD2 protein in BV2 cells and calcitonin gene-related peptide (CGRP), c-Fos, phosphorylated extracellular regulated
protein kinases (p-ERK) and pro-inflammatory cytokine interleukin-6 (IL-6) protein expressions in trigeminal nucleus caudalis
(TNC) region in mice of each group; qRT-PCR method was used to detect SOD1, SOD2, IL-7p, tumor necrosis factor-a. (TNF-a)
MRNA expressions in BV2 cells and IL-75 and TNF-a mRNA expressions in TNC of mice; Immunofluorescence was used to detect
the expressions of CGRP and c-Fos in TNC area of mice in each group; Automatic biochemical analyzer was used to detect the
alanine aminotransferase (ALT), aspartate aminotransferase (AST) and alkaline phosphatase (ALP) activities in serum of mice.
Results Yufeng Ningxin Dripping Pills significantly increased antioxidant enzyme SOD1 and SOD2 mRNA and protein expression
levels in BV2 cells (P < 0.05, 0.01, 0.001), reduced reactive oxygen species levels (P < 0.01, 0.001), inhibited the inflammatory
factor IL-7 and TNF-a mRNA expression (P < 0.001). Compared with control group, basic pain threshold of mice in model group
was significantly reduced (P < 0.05, 0.001), expressions of CGRP, c-Fos and p-ERK proteins in TNC area were significantly
increased (P < 0.01, 0.001). The expressions of IL-18, TNF-a mRNA and IL-6 protein in TNC area were significantly increased (P <
0.01); Compared with model group, basic pain threshold of mice in each administration group were significantly increased (P < 0.05,
0.01, 0.001), expressions of CGRP, c-Fos and p-ERK proteins in TNC area were significantly reduced (P < 0.05, 0.01, 0.001),
expressions of IL-78, TNF-a mRNA and IL-6 proteins in TNC area were significantly reduced (P < 0.05, 0.01, 0.001), and showed a
dose-related relationship; Yufeng Ningxin Dripping Pills had no significant effect on activities of ALT, AST and ALP in serum of
migraine mice. Conclusion Yufeng Ningxin Dripping Pills may play a preventive effect on vasospasm migraine by inhibiting
vasodilation, inhibiting inflammation and promoting the expression of antioxidant enzymes.
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g b, B /NREENL D e IR . AR DA K
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JHBRIARL, DA SR B H I o s 1 el A R S I DA
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IL-1p F: GACCTTCCAGGATGAGGACA
R: AGCTCATATGGGTCCGACAG

TNF-a F: CGTCGTAGCAAACCACCAAG

R: TTGAAGAGAACCTGGGAGTAGACA
SOD1 F: GCCTTGTGTATTGTCCCCAT

R: ACCATCCACTTCGAGCAGAA
SOD2 F: AGACACGGCTGTCAGCTTCT

R: CTGGACAAACCTGAGCCCTA
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B BUK . W 1-A FoR, S A rE S Ry
TR E S, KRR AT Z AR EXS BV2
T 4 5 1 B R . AP 1-B TR, SR
bR, BRI 4N ROS /KF i 3E T (P<<0.001);
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Fig. 1 Effect of Yufeng Ningxin Dropping Pills on cell viability (A) and ROS content (B) in BV2 cells (X + s, n=5)
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Fig. 2 ‘Yufeng Ningxin Dropping Pills increased antioxidant enzymes SOD1 and SOD2 expressions in BV2 cells (X +s,n=3)
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Fig. 3 ‘Yufeng Ningxin Dropping Pills inhibited IL-18 and TNF-a mMRNA expressions in BV2 cells (X +s, n=3)
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Fig. 4 Yufeng Ningxin Dropping Pills improved heat pain threshold (A) and tenderness threshold (B) of migraine mice
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Fig. 5 Yufeng Ningxin Dropping Pills inhibited CGRP, c-Fos and p-ERK protein expressions in TNC area of migraine mice
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WK 6 Frx, 5XTHRAML, B84 TNC X
CGRP. c-Fos %3% [ B A EC &3 n, 45 F @A
T AL EIRE TG, CGRP. c-Fos PH 41 A
b, DLEGEREH, @R O AL il i
F#ARAR Sk I/ B, TNC [X CGRP. c-Fos. p-ERK %
Ik B /N R AR B, RO SR AR AL /N BRI
o o BBURK
34 ARTIEAERMELRENR TNC REEE
FHIFIK
e 7. 8 i, SxPRRA LR, AL/ R

e : kgil . .-
Hrsneet ..- . . -

TNC [X IL-18+ TNF-a mRNA F1 I1L-6 & HFIA/K T
BEAE (P<0.01); SHEBHALLLE, &425H )
. TNC [X IL-18 TNF-a mRNA F1 1L-6 & H#IA/K
5 K (P<<0.05. 0.01. 0.001). @K T
O AL P R IR I B A S /N B TNC X 5 SR
IIE SN EZ TP S
35 ARTIEAXRKRENRMFES ASTALT
1 ALP JEMERIFZ T

WK 9 o, S/NRIMTE AST. ALT. APL
WML EEER, HWATIEEKE, RFEX
THOOTH A2/ B O R, SRR HAT AR

zatt.
.

s -.. - . .

R
100 um

CGRP DAPI Merged

.-

c-Fos DAPI Merged

Bl6 BRTLEAIIHERLRENER TNC X CGRP # c-Fos EH%EIX (X+s,n=6)
Fig. 6 Yufeng Ningxin Dropping Pills inhibited CGRP and c-Fos protein expressions in TNC area of migraine mice (X £s,n =6)

2.0+
i
ﬁ 1.5 tlt
E #it
< L0- T
DzEC » o
LT
=
0 - T T T

AHBE B 200 360 600 EHRE
AR T L AU (mg kg )

2.0
*k
I T
X 151
®
iy
£ 101
g v it
& W o
= 051
il
=z
'_ -
SPHE R 200 360 600 EMRE

AT O M (mg kg )

7 ARTOERIMEIRLRE N TNC X IL-18 1 TNF-a mRNA B93Ri& (X +s,n=6)
Fig. 7 Yufeng Ningxin Dropping Pills inhibited IL-18 and TNF-a mMRNA expressions in TNC area of migraine mice (X £s,n =6)



- 6888 » $8H 2020F11 8 H52% F 228 Chinese Traditional and Herbal Drugs 2021 November Vol. 52 No. 22

AT AT O AU (mg kgt
g R 200 360 eoo HIRE

IL-6 e e e - 2.4X10%

HSPO0D s cne s s s s s s s e se s 0 (< 10
4

m‘mﬂ *K

i T

®

&

£ 2 .

a o

LS T v

«Q

=I j

0_
PHE MR 200 360 600 AR
X O AL(mg kg Y

E 8 MRTLEAINE MR NER TNC X IL-6 EAFRIL

(X£s,n=6)

Fig. 8 Yufeng Ningxin Dropping Pills inhibited IL-6 protein

expression in TNC area of migraine mice (X +'s, n =6)
250 100 -

2004 80 -

AST/(U LY
ALT/(U L™

150+ 60 -
100+ 40
501 201

0- 0-

4 g

SR IRAE NI R LI SR PR, R
SORAES FFERIE, JFAT A O I J 8,
TR SEREIR0A DR R AR T R 5 2 2 1 HL R WAL )
ARG, K2 Sk B WO T I B ih
775 RS, FESHm S AR LI AU AR e, 7
AT RPZYR L IR DA R = SO I A S S 2
P, TR, W TNC X RHManEs
VAR S R AR UL, RO AR B A ORGSR 1)
A L BB 4], CGRP 1 58 Kk i I 44 4T 3K
ik, FERET =AM TBEMELTYE, H=X
PRI 2B ORI CGRP, i 5 A o 1fn. 7
Pk, RS ERASIRESRERIR A, FEUR kN

1501

100
501
0_

ALP/(U LY

it ff;izt 200 360 600 360 600 %*E%:
RO AL/(mg kgL

poyiict ffﬁ?ﬂ 200 360 600 360 600 E’ffﬁ%
AT F(mg kg

9 MRTLEAIRKENRIFS AST. ALT #1 ALP JEMENS

oyl ifﬁzt 200 360 600 360 600 %*E%E
AT O HI(mg kg L)

SE (X£5s,n=6)

Fig. 9 Effect of Yufeng Ningxin Dropping Pills on AST, ALT and ALP activities in serum of migraine mice (X +s,n=26)

(= A4, c-Fos 5 2k R 0TS A1 ERK 5 2
b Bl FH AR A 28 0 S80S A R LR 0 R S A
B, W TR I, /N T AN & TS SR
BB S5 7 Sk 9 B A B ALE], 2 I
IL-18 2 S fskmmET fE, 7/ NR TR 40 n]
1 I ORI 2 26 A M XL 1 s AR 2 R 4
TCHIMRT, 251 SIm 1) R A 5 4ERpe,

AT O AL FH 2 TP R AR G e FIAR =
SRR BB AR U T ) TR 2 AL, IR
BIT DGR OISO IR AR B, HE
BERR A B AR 2 LA A T P 38 5 i A et ik I =
FEFR B SR 2 D08, 5 AR 25 mT A i a0 o g s
AR SRR 1 (transient receptor potential
vanilloid type 1, TRPV1). CGRP F1 P 4 ¥l [ 4
L5 5 (1K B Bl g M Do), DL 9T
R TEE AT i AL BT YA D Sk B AR T — i BB
o A AHE T A TLR AN LPS 551 BV2
S 98 i S A SLECIRAS BRI, R IR T O
HIER RS L BV2 4iiubi ALl SOD1.
SOD2 1] mRNA K & 357K, 4] LPS 5l
ROS /K-F 55 T, o5 4 i A 1 i 840 e 70tk

%, FIRSEE T IL-1B. TNF-o 8K 1%
SN FAE SR N, B R i AL B A e e Sk
77

— A B R S R s B A B v )
HRRO, WA, RERH AN — AR A S
Yo FEUR R IRE I, 0wk 2 T2
B 7 PR IR R SRR ASHIE FEad 0 /N BREEAT
5 ip TR H VS SRR SRR = AR, AL
RIS SRR, &5 TR, A /N R 19
HEERL, R HERRCBUR. 5XIEZ4 LT
B, R /N BRI 38 TNC X AR 4 7 IL-1B- TNF-a.
IL-6 DA K FEJR A% B 11 CGRP. c-Fos. p-ERK [(]$
R TR SERALE, 8254/ R ERRE
BE AR, RIS O D U B s &
RPN TNC X2 R UM A IL-1B TNF-a.
IL-6 DA K FEJRAH S B 11 CGRP. c-Fos. p-ERK [(J%
B E R, B,

ZE LR, KTl FLT AR RSk g /N B
s TNC XJ&IRAHCE I CGRP. c-Fos. p-ERK
PARAR 2 M IR 7 IL-18 TNF-as 1L-6 [J2R3L,
T PR AR S U, Ao . LA AT R vim i



$8H 2020F11 8 H52% F 228 Chinese Traditional and Herbal Drugs 2021 November Vol. 52 No. 22 - 6889 -

] K e JEORE S, TS 2 9 o Y 2R
PEGR SRR RIVE o ASHIT S0 58 KT Lo ALV i =k
SR AT FUIR AL T B R SEIR LA, Dy 254 (i Sk
BB T B AR

R BAFR PTANEH P RATALEA TR

&3k

[1] Skyhg Olsen T. Migraine with and without aura: The
same disease due to cerebral vasospasm of different
intensity. A hypothesis based on CBF studies during
migraine [J]. Headache, 1990, 30(5): 269-272.

[21 SRFM, BUNEE, R, . ERNATT IR SR LR
FUNLHIBE R [J]. BRI A2k, 2016, 29(3):
305-308.

[3] NS, U, SKESR LT VRIS 22 A I e RV I
SRIFREHLFAT R [3]. ScHI PR A RERE, 2013,
27(3): 130-132.

[4] ZEk%E. I M6 7 I 7Y i 8 9 2844 s Sk o
[3]. = EAEX B, 2005, 21(16): 34.

[5] Tfelt-Hansen P, Olesen J. Taking the negative view of
current migraine treatments: The unmet needs [J]. CNS
Drugs, 2012, 26(5): 375-382.

[6] He W, Long T, Pan Q, et al. Microglial NLRP3
inflammasome activation mediates IL-1B release and
contributes to central sensitization in a recurrent
nitroglycerin-induced  migraine  model b. 3
Neuroinflamm, 2019, 16(1): 78.

[71 FEKkE, ok, BUUl, 55 /R AN TE Sk oK B R
MRBALEFE A AOME T [0, F A2 A o 0 I 2% 5,
2013, 15(4): 419-422.

[8] Long T, He W, Pan Q, et al. Microglia P2X4 receptor
contributes to central sensitization following recurrent
nitroglycerin stimulation [J]. J Neuroinflamm, 2018,
15(1): 245.

[0 FEM, G4 BRRGBEMETHOFT TR ). &
MRS 245 2 58 224K, 2020, 41(5): 375-377.

[10] Xie H, Chen Y, Du K, et al. Puerarin alleviates vincristine-
induced neuropathic pain and neuroinflammation via
inhibition of nuclear factor-xB and activation of the
TGF-B/Smad pathway in rats [J]. Int Immunopharmacol,
2020, 89(Pt B): 107060.

[11]

[12]

[13]

(14]

[15]

(16]

[17]

(18]

[19]

[20]

[21]

[22]

Zheng G M, Yu C, Yang Z. Puerarin suppresses
production of nitric oxide and inducible nitric oxide
synthase in lipopolysaccharide-induced N9 microglial
cells through regulating MAPK phosphorylation,
O-GlcNAcylation and NF-kB translocation [J]. Int J
Oncol, 2012, 40(5): 1610-1618.
Pradhan A A, Smith M L, McGuire B, et al.
Characterization of a novel model of chronic migraine [J].
Pain, 2014, 155(2): 269-274.
Wt XSHEdle, Auh, S U7 RAT v B
JAK2/STATS 38 i 41 il B 22 A 228 8 5038 A R H i 2
KRR O], AR EOR— P BE 25
2018, 20(12): 2224-2230.
Pradhan A A, Smith M L, McGuire B, et al.
Characterization of a novel model of chronic migraine [J].
Pain, 2014, 155(2): 269-274.
FECE, VR, AT G T O Sk AL RIS i
J& [J]. Wi EZ 44, 2019, 34(1): 229-232.
Bernstein  C, Burstein R. Sensitization of the
trigeminovascular pathway: Perspective and implications
to migraine pathophysiology [J]. J Clin Neurol, 2012,
8(2): 89-99.
Gong Q, Lin Y, Lu Z, et al. Microglia-astrocyte cross talk
through IL-18/IL-18R signaling modulates migraine-like
behavior in experimental models of migraine [J].
Neuroscience, 2020, 451: 207-215.
Jing F, Zhang Y X, Long T, et al. P2Y12 receptor
mediates microglial activation via RhoA/ROCK pathway
in the trigeminal nucleus caudalis in a mouse model of
chronic migraine [J]. J Neuroinflamm, 2019, 16(1): 217.
XFFE, e, FFHIE R R IERRMABUR [
AR H P 45 4 4% &, 2008, 17(18): 2908-2909.
Liu M, Liao K J, Yu C X, et al. Puerarin alleviates
neuropathic pain by inhibiting neuroinflammation in
spinal cord [J]. Mediators Inflamm, 2014, 2014:
485927.
Pradhan A A, Bertels Z, Akerman S. Targeted nitric oxide
synthase inhibitors for migraine [J]. Neurotherapeutics,
2018, 15(2): 391-401.
BKEN, FEEK, mE, & — ST Sk IR R
PYER [3]. HEIRKEE, 2006, 10(7): 138-139.
[FriE%4E = T4k]





