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ABSTRACT: AIM To prepare the film-forming gel for expelling wind and removing paralysis, and to evaluate
its anti-inflammatory and analgesic effects, safety. METHODS The film-forming gel was prepared with stems and
leaves of Aconitum carmichaelii Debx. as raw material. With film-forming agent ( PVA1788 ) consumption,
plasticizer ( glycerol) consumption and anhydrous ethanol consumption as influencing factors, the comprehensive
score for film-forming time and appearance characters as an evaluation index, the preparation process was optimized
by orthogonal test on the basis of single factor test. Acetic acid-induced mouse writhing model, adjuvant-induced
rat arthritis model and rabbit skin irritation test were employed to investigate anti-inflammatory effect, analgesic
effect and safety, respectively. RESULTS The optimal conditions were determined to be 0.3 g for substrate
(MC-400) consumption, 0.1 g for film-forming agent consumption, 0.5 g for plasticizer consumption, 1 g for

anhydrous ethanol consumption, and 0.5 g for drug consumption, and the comprehensive score was 33.69.
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Compared with the control group, the film-forming gel for expelling wind and removing paralysis medium-dose and
high-dose groups demonstrated reduced mouse writhing frequency (P <0.01), among with the high-dose group
displayed the pain inhibitory rate of 50. 94% . Compared with the model group, the film-forming gel for expelling
wind and removing paralysis various dose groups demonstrated decreased rat paw swelling degree, arthritis index
and serum TNF-a level (P<0.05, P<0.01), and decreased serum I1-6, IL-1B levels were observed in the
medium-dose and high-dose groups (P <0.05, P<0.01). At 1, 24, 48, 72 h after last administration, the
abnormalities in rabbit unbroken, broken skins did not occur, exhibiting non-irritation. CONCLUSION  This
stable and reliable method can be used for the preparation of film-forming gel for expelling wind and removing
paralysis with strong anti-inflammatory and analgesic effects and good safety.

KEY WORDS: film-forming gel; expelling wind and removing paralysis; the stems and leaves of Aconitum

carmichaelii Debx. ; preparation process; orthogonal test; anti-inflammatory and analgesic effects; safety
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2.3.2 pH S 2020 4F R (250
0631, BUNMEERZ) 1 g, A 20 mL K$E+HE 30
min, KM PH i &, P47 3 kK, L 5.5~6.5
Rk

2.3.3 i CRAZREIFN&E, FAT 3K, U
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2.3.4  HMULEAR K % o AR I RE VS W 0. 5
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Tab.1 Scoring standards for appearance characters of film-forming gel

P i L(8~10 43) R (5~74F) H1(2~44%) 2£(0~14%)

TR Y 5 TR /50 4 G TR SE A 5] A AR T

ByAE IR B T B P 6%, Y05 AR S B ST A N R Ae st e TR

TR WRRAT B0 TEREIR , AT AT ARSI T HELATRCT I 5 A SE A
2.3.5 JizEfknE HUOREEERR 0.5 g, BT 35 C 2.4.3 WURFIFIZE  pER T RN HEER

SRR IR L , TR G IEL 1 emXx5 em AL
PERE, 4L M 5E R 40 ~ 80 N/mm’ | W
SRR 0.3~0. 6 Bl 3o /R B R IR 58 5

Bk,
2.4 ¥HRERXRE
2.4.1 FEFRAAE Aol g T I LR 4k 2 -400

(MC-400) . BB, SRHILLF4E K B (CMC-Na) |
U, A B AR B S 2RO S R AR I
AYal AL, i MC-400 F1 CMC-Na B4R 4 A]
WU, (RS TR, ek, WH S K
B, WURZHNE R MC-400,

2.4.2 HEFE K2 Wox, A
FEThE, Hiid 0.3 g FREN K, SEOLBEE
BN 2], FEAERESR, I ELMELIE BN UL R 4
AR, 2 M LA UL AR AR e, dlcim ZmE y
0.3 g,

®2 ERAERIEER
Tab.2 Results for matrix consumption screening

/g ANRITSr/ 5 AR ]/ min

pH ZHPE/ (mPa-s)

0.1 21 7.31 5.46 3 102. 67
0.2 25 8.20 5.51 3 721.54
0.3 25 9.43 5.76 4 647.32
0.4 22 10. 20 5.50 6 640. 67
0.5 20 10. 55 5.46 8 379. 38

(HPC) , ROImMMELER (PVP) | R OIHEE 1788
(PVA1788) ., N ILH ILLF 4R (HPMC-400) ,
RIMA HPC 8 HPMC-400 J5 56 5 V% ;A
PVA1788 5k PVP J5 3k i 2 B ek, H e # i
SIERL R, REBIRIRE Sk, ERRES 22, TiiHT
HHA R A ANLEGE i s, B &
 PVA1788,

2.4.4 AUBEFIHE  F£3 Eox, BUER BT
0.2 g JEWIEAIS), AHRBUR ™= A, B 40
EMNO0.2 g,

3 BEFAEMEESR

Tab.3 Results for film-forming agent consumption screening

BRI /g SNRPEST/ 4> BEETEL/min+ pH 5/ (mPa-s)

0.1 24 6.22 5.78 5 496. 67
0.2 25 7.41 5.69 5 640. 67
0.3 22 8.23 5.67 6 350. 33
0.4 20 8.53 5.58 13 708. 67
0.5 18 10.35 5.51 21 879.23

2.4.5 MEEARIAZE ol FEHE TN SR, N
BE ., L W 400 (PEG400) . #7 B R = & TR
(TEC), Z5R WK 4, BULATAL, AN BB
TEC GBS, AR, INATN =5 PEG
Je AT S URRE, B AR BN, R T
IR ER G SO 2 N =
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Tab.4 Results for plasticizer kind screening

LES HMLIT 53/ 4 J SR i)/ min FiE/ (mPa-s) pH FLARIRIE/ (N-mm™) W fi
ToHs 5 23 8.15 2 209. 03 5.50 118. 05 0.20
N =B 25 8.15 2 068. 03 5.56 90. 65 0. 44
[ 16 10. 29 2 096. 57 5.48 17.82 0.39
PEG 24 9.04 1 999. 90 5.48 47.83 0.39
TEC 15 11.05 1185.30 5.42 41. 47 0.67

2.4.6 WWHI R FS5 WoR, WMMATEY  WEORWA, HIHCRER, SURLHEN 0.5 g,
0.5 g A=Atk femtE, (Hilliid 0.5 g JRREETH &,
®5 WEFARKRER

Tab.5 Results for plasticizer consumption screening

AR R/ g AN 43/ 43 R[] /min i/ (mPa-s) pH FLERE/(N-mm™?) K 2R
0.1 20 8. 06 2 587.23 5.47 30. 48 0.72
0.3 22 10. 43 1 701.93 5.53 52.26 0.48
0.5 24 8.25 2 239.10 5.52 90. 65 0. 44
0.7 20 9.35 1 854.27 5.46 79.74 0. 46
0.9 19 8.35 2 689.43 5.49 64. 45 0. 30

2.4.7 JOKCEEHRE F6 Wox, TKCEMEN L5 g SMREIRAUIEERERL, BURZHERN 1.5 g,
F6 TKZEABHREER

Tab. 6 Results for anhydrous ethanol consumption screening

ToKCWEHE/g  SMWIES/5r U E]/ min FiJE/ (mPa-s) pH P ff5R)E/ (N-mm™) W iR
1 20 10. 88 1 683.67 5.42 46.32 0.37
1.5 22 10. 36 1 666. 13 5.41 58.15 0.36
2 22 10.27 2 088.90 5.37 68.93 0.23
2.5 21 9.28 1 571.67 5.38 36.38 0.25
3 21 8.69 1221.87 5.36 23.34 0.30

2.4.8 ZiYHlE £7 5w, GYHEEL0.7g  FEBERHAE, SEmAFERNO0.5 ¢,
RT HYAEHTRER

Tab.7 Results for drug consumption screening

i/ g HNIRPE43/ 43 SR AR A/ min i/ (mPa-s) pH FEAERE/(N-mm™?) AR (R
0.1 20 10.01 4 007. 67 6.03 48.12 0.29
0.3 22 9.35 2 962.33 5.97 62.95 0.30
0.5 24 9.27 2812.33 5.97 61.49 0.36
0.7 19 9.07 3 065. 67 6.02 42.18 0.21
0.9 18 9.56 4 413. 67 6.03 41.84 0.26
2.5 BRI FERNFRIAE A B, e #8 EXHBMERKF
FIHE (A), W¥MFHE (B)., B/KOEBEHE Tab.8 Factors and levels for orthogonal test
(C) VENEMIHZ, BRI SR 1 25 4 KFE ARSI e BIMHINRY s C UKL/ g
N N — N N 1 0.1 0.3 1
WA (V) IERIEAIRG, AR NGRS =(15- - . s
BT + (RBRHEREAS+ R BIMERE A 05T HERE 03 07 )

55), WEAKFEWES, G5RIE9, &bl
10, AT A, W EEmAEEKIK N A>C>B;
LT L0 AB,C,, BB HE 0.1 g, HEH5
0.5 ¢, TKOERHE ¢,

2.6 BiERXE H% “2.57 Wi R T 28T 3
HEIIFRES, 4550 11, "% T e a4

(ZRB7F5 RSD M 1.17% ) . i, w14
JFREL 0.3 g MC-400, 0.1 g PVA1788, fIA 0.5 g
W=BE, 4 g BB oK, PEHS), FiREEEIK
12 h JEIA 0.5 g 258, 1 g KL, HiFkss],
BifS (EEA 10 g),
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Tab.9 Design and results for orthogonal test

mN s A B C  D(ZEH)  YHEWN/5
1 1 1 1 1 33.97
2 1 2 2 2 32.56
3 1 3 3 3 34.62
4 2 1 2 3 29.81
5 2 2 3 1 29. 60
6 2 3 1 2 29.70
7 3 1 3 2 16. 88
8 3 2 1 3 20. 00
9 3 3 2 1 16.70
K, 101.15 80.66 83.67  80.27 —
K, 89.11 82.16 79.07 79.14 —
K, 53.58  81.02 81.10  84.43 —
k, 33.72 26.89 27.89  26.76 —
k, 29.70  27.39  26.36  26.38 —
ks 17.86 27.01 27.03  28.14 —
R 15.86  0.50  1.53 1.76 —

F10 FESWER

Tab. 10 Results for analysis of variance

KR BRI AW ¥o7 FAH P{A

A 407. 805 2 203.903 78.817  0.013

B 0. 409 2 0.204 0.079  0.927

C 3.543 2 1.771  0.685  0.59%
D(IR%E) 5.174 2 2.587 — —

F11 WIEKEER (n=3)

Tab. 11 Results for verification tests (n=3)

o B OREHE AR EWE G

PR win WA WA W WA
1 8.74 10 9 9 33.24
2 7.74 9 9 9 34.26
3 8.43 9 9 9 33.57

SEIE 8.30 9.33 9.00 9.00 33.69

2.7 HBEAFRE 40 JUNRBEVLY N 5 41, B
M8 H, sl Xt A, B2y ($RMdk) 4
(0.05 g/kg) JAkRUBRIF BB BE GG . . Rl
ZH (0.025, 0.075. 0.125 g/kg), EWPEMESE 7 d
JE4 2, R — R/ HNE (H 2 emx3
em) , A IRIRAR N 25, X B4 TR PR A5 B
e, ESES d, RKAZY 1 h )5, /NS I g
0.9% PKEERR (10 mL/kg) , WEEH 15 min NALLE
U (VA B S MG . BB B R
AR, AR, AR IER = [ (K
RIS YA AR R B - 465 25 AL I FAR R B ) /45 A
HFAAR BT x100% , 25500 12, dknl
A, SRR, KBRS . R
H/N AR BOR > (P<0.01) , Hrbi 3l 4 41
R KT 50%

F 12 HEESERI/NRAGREEZNE (X2, n=8)
Tab.12  Effect of film-forming gel on mouse writhing

frequency (xxs, n=8)

il HARREL ) k=%
X BRZH 33.13+4.58 —
FRPE22H 12.25+2. 82 63. 02
2 DR3P B i 9] £ 2 16.25+6. 18 ** 50. 94
A DRI 55F oS BB 05 g v 79 i 2 21.50+2. 62 35.09
2 DRI P B A1 5] £ 2 28.38+6. 61 14. 34

. SxRAE, * P<0.01,
2.8 WEAERHR
2.8.1 4l EmELH%Z 36 HORRBEHL M 6
WM, mae6 X, Ml d, BAA, HEZ
(FAbAR) 4 (0.25 g/kg) Btk IR I 8 o, JE5 o6 J
i, o, BHHEL1(0.05, 0.15, 0.25 g/kg), iE M
PEMEFE 1 G RS A A& 2 5 TS 0. 1 mL
SEA IR AT, 25 FVALAT I 2 I T 5 4 o A P
KU GERE SR 14 Kilt, AAAKRRERGT
MR 259, A HAMBERHA KRG RATEHA
BT,
2.8.2  FEARKEI
2.8.2.1 JEBEMKEE  FEERIRT KRB 4
B 4 d R LU A &R B A G 2B, 1
BRI, S5ERILE 1, e, s S
25 AL A, BRI K 4% 4 24 20 K U Bk ek i B
i (P<0.01), RWAEBLT; H2)E%5 32 X,
SRR LR, USRI S T A 45 391 ek 2 K B 2
BERPIKEFEAR (P<0.05, P<0.01),

1.5+ "
H b =E |

BAA

A R PR BT AR I e 7 B
=¥ BB BB B o 7R 4
—o= FE R R A 7R B
-0 [

o
1

JE B S B /m L

T T T T T T T
8 12 16 20 24 28 32
t/d

o4
&~

T S A4IHE, * P<0.01; SEEIL AL, *P<0.05,%P<0.01,
E1 HAXREHMIKE (X5, n=6)

Rat paw swelling degrees in various groups (Xx=s,

n=6)

2.8.2.2 KWRIBE wEHAT—KEBLHLER,
B4 d e FERBRET RAGE, T 16 45, W4
N 04y, T 153, 1~2 A~EEiE ST i ik o
KLy 247, 3~4 NEEMESEATEE 1 AN Ik
WAL 3, 4 AL BRIk kL, 4 gy,

1103

Fig. 1



2026 -4 H FOR % April 2026
AR FHA4W Chinese Traditional Patent Medicine Vol. 48 No. 4

BARWE AR, SR 2, e R, &R
JR 5 HAL R, BRI A2 25 20 KRR R AR 4L
ThiE (P<0.01), RUIEER); SH25)55 32 K,
SRERIZE HORR, A XU BB I 2% 791 2H R B G
T RIGEPFAIL (P<0.05, P<0.01),

2.8.2.3 I TNF-a, IL-6, IL-1B /KF 452445
G KEEE S, M e 2, 18 Fsh
kI, 2SR E 2 h, 3 000 r/min 5.0 10 min,
B EVEW, BT -80 CUKARTIRAFE, R ELISA i
F &P A TNF-o, 1L-6, IL-1B 7K, 4550

e B3, mICAa, SasEa ks, Ak BTG

& 4] . :iﬁg F— TNF-a, IL-6, IL-1B KF-FHiE (P<0.01); S5

- T AR LR, A RS S5 R MR % ) e K B I v

£ 4 o Bt TNF-o KFREAR (P<0.01), th, w7l 41K Ui

Ko W IL-6. IL-18 K FFEME (P<0.05, P<0.01), W
0 h g h g h h h hd 1 [gl 30

H. HEAAE, * P<0.01; SHAAH E*P<0. 05,7 P<0.01,
B2 ZFHKXKBRETRIEE (x+5, n=6)

Fig. 2 Rat arthritis indices in various groups (x+s, n=6)

2.8.2.4 WY FRAK-HL (HE) Jfa)s,
FES AR T AR BB OC T i B ARk, 45 2R LA
4, HICATH, 25 A R RREBROC T B R MmOt
A XRER ) B A AN R PRGN IR 5 AR 2 R RRUER

400 A 200 B 80— C
~ 3004 % 150 ~ 60
2 2 3 ,
2 2001 T % 100- 2 40+ w M
$ o Ei/ é
Z 100 T = 50 = 20
B SF PSP S U G S S s
SN SN AN SN AN
QAR A QR QRN
? S ? S * 8
¥ ¥ ¥
gt st et
PN PN PN
Fdd G & G &
P P P

E: 52 AHEILE, * P<0.01; H5HTH LA, *P<0. 05,7 P<0.01,
B3 HAKRIME TNF-a (A), IL-6 (B), IL-1B (C) kF (xxs, n=6)
Fig. 3 Rat serum TNF-« (A), IL-6 (B) and IL-1B (C) levels in various groups (x+s, n=6)

W A~E 0 2s FIAl, BEAUZH | B 24 20 R de XU GG 8 it
i I SN (1 T

B4 FHHKXRBRXT HE L EE (x40)
Fig. 4 HE staining images of rat ankle joints in various

groups (x40)
KA KRR, S L, HERUR
PECRREEEIE T | e AR e 2 R BUBR OG5 o B AL N
AR,
1104

2.9 ZABMRT 8 HFRWHIE 3 45k
4, SEHHT 24 h XFHFE B TR,
HBOGLLBE, Wit 4hmilX i, i85 2F8id 2.5 emx
2.5 em VENSRZGIX, 4525 R I 5 4 3k 76 i 3t
FERRHE XA I, LBl
T 12 JER 2L R 5 B B2 IR 20 R S 20 I B IRk s 1 3
o, AR R VR AR BB, TR 0.5 o/ H,
BRI ED 4 b, BREZY, RKIEES 20
fr, BER 1LIR, %7 d, 76 HREL T AR ML
BRI, FERFRBR 2254 )5 1 h AP O T
DIMCRIRG 255 1, 24, 48, 72 h, WEESZ K
YPGB A RS . IS . LR
AR, e SR R AR TR AR AT 40 B
KB, I EAT R R 38 s 4, b S
#13, K5,
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Tab. 13 Results for rabbit skin irritation tests

o N i b A e
A IR R 1 h KA 24 b RREGA 48 b KRG dis 12 O IR
TEAE R R 5 HEE R 4 0 0 0 0 TeH
A XUBR I IR IS 4 0 0 0 0 TeHE
AL Jik 2 %5 FI AL 4 0 0 0 0 Te Rt
18 USRS58 o R 4 0 0 0 0 TeH

A SER R R LR B. 588 5 Jik 24k BAUBR SR

C. el B k4% 1 3R i

B5 RERKRFREZNL (BREHWT2h)
Fig. 5 Pathological changes of rabbit skins ( drug removal

for 72 h)

D. B B k4L R ARt e

AU AT, S8R TR AL R 61 B R A R S iR 4k
IEEERL IS , R 2 HBA B P A H 2T BE A K e
TCH I R A SR AL, RIRG R 1, 24,
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