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Abstract: Objective To optimise the forming process of Hulisan gel plaster (HLS-GP, % /7 #U5¢/5 i &) and conduct preliminary
pharmacodynamic investigation. Methods Orthogonal test was used to optimise the forming process of HLS-GP with initial tack,

holding power, adhesion and sensory score as indicators. Lobetyolin, notoginsenoside R1 (NR1), 8-deacetyl-yunaconitine (§D-YNA),
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yunaconitine and ginsenoside Rg1 (GRg1) were used as indicators to investigate the in vitro release and transdermal permeability of
HLS-GP and to screen for the optimal osmotic enhancer from azone, propylene glycol and menthol. A preliminary investigation of the
anti-inflammatory and analgesic effects of HLS-GP through ear swelling and acetic acid writhing modelling. Results The optimum
formulation of HLS-GP was 11 g NP700, 0.8 g aluminium glycinate, 1.5 g kaolin, 40 g glycerol, 0.8 g tartaric acid, 6 g PVP K90 and
20 g water, which confirmed that the results of the experiment met the requirements. The established methods for the determination of
8D-YNA, yunaconitine, lobetyolin, NR: and GRg: contents were applicable. And the 24 h cumulative release rates were (65.93 +
0.10)%, (77.42 + 0.13)%, (80.08 + 0.87)%, (69.86 + 0.17)% and (21.90 + 0.68)%, respectively, and the release behaviour followed the
first-order kinetic equation. The optimal osmotic enhancer obtained from the screening was 5% propylene glycol, and the cumulative
osmolality of the five components at 24 h were (136.16 £ 0.07), (319.50 + 0.05), (16.92 + 0.05), (10.27 £ 0.06) and (166.69 + 0.08)
pg/cm?, respectively. The anti-inflammatory and analgesic results showed that, compared with the control group, mice in the model
group had obvious ear swelling, short latency, and a high number of writhing, whereas HLS-GP was able to significantly inhibit ear
swelling, prolong latency, and reduce the number of writhing in the mice (P < 0.05). At the same time, HLS-GP was able to significantly
reduce the serum levels of the inflammatory factors interleukin-6 (IL-6), IL-1p and tumor necrosis factor-o (TNF-o) in the mice with
ear swelling and significantly reduce the serum levels of 5-hydroxytryptamine (5-HT), IL-1p and prostaglandin Ez (PGE:) in the acetate
writhing mice (P < 0.05, 0.01). Conclusion HLS-GP with good in vitro drug release and transdermal permeability and good anti-
inflammatory and analgesic effects were obtained, which can lay the foundation for the development of transdermal drug delivery
formulations of Hulisan.

Key words: Hulisan; gel plaster; in vifro evaluation; permeation enhancer; anti-inflammatory and analgesic; lobetyolin;

notoginsenoside Ri; 8-deacetyl-yunaconitine; yunaconitine; ginsenoside Rgi

Fe I (Hulisan, HLS) & #%j5AL )y, W#T
(A 24 St bl o 24 BT 01 70) CER D), e o
5., =tb. BB S AR, HTHE R K
MRRRA . BT AR -], I R HRIE, HLS
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FikEBIREE, WIS R EEAS L EEY)E
Y1 Aconitum vilomriniannum Kom. )T HAR 1)
MHIN LA, = RAIMEIANSEEY) =1t Panax
notoginseng (Burk.) F. H. Chen [1J AR FIMRZE, M
ZZARER SR EEY KIS &N
Campanumoea javanica BLIWTEAR, W5 22 & EE
BHE o8 bk J& 4 B M % Cynanchum wallichii
Wight 4R .

X R 2 B . 8D-YNA, b5 DST220425-
058, DST230131-369, Fi=E/E5 518 98.89%-
98.46%, A RFERELRIHARAA; Xf B
NRi. GRgi, #5558 110745-202322. 110703-
202235, B >98%, HE L M2 s E T
Fb; XSS, #E%5 040019-202301, i
I34599.19%, TLARREHEARAR . Hil, #t5
20240132, W& B EREZDVERAR; ikt
fIt5 TF99230302, i Fd JLHL 2 FH I 25 B PR A 7] s 1
AR, b5 20230401, JHRHE & 25 H ARk EA R
FEAT: NP700, b5 401302, ALK &bk
AX24t; PVP K90, #it'5 GF230421019, 152 #F
BEHIZAAR AR HERE, #it'5 C16494119, Liff
F AR R G IRA R WESF RS,
fIt5 35-230807, JoE 2 EH AR AR . S-FR A%
(5-hydroxytryptamine, 5-HT) )& H4HA%-
1B Cinterleukin-1p, IL-1p) X7 & . FIFIIRE E2
(prostaglandin E2, PGE2) il IL-6 A&,
JEIRBEIA - (tumor necrosis factor-o, TNF-a) iz
F&, 50BN C-37974. ZC-37988. ZC-39024.
ZC-37988. ZC-39024, Lifg i B EMFHEARAF .
NG W, R, = o0, Bigg, 3 Thermo
Scientific A ] o
1.3 SEIRmpi)

EMRNR, AR (2042) g; SD KR, 14
iR (2004200 g, MM, WEBE (dEsD &9
FARBRAR, HAiES: SCXK (F) 2024-0001,
SIS ERE 20~25 C, SEI IR H UK R .
VSR 4 2 PR 2R E B e B R
IY)SLIS S ERALHE S R-062024043
2 FAEEHR
2.1 HLS =ZEWIHIHI &

MEHIE S 70g. =E£10g. A= 15g. W
W5 g MK, 10 5 60% L EE FIEFEEL 2 h,
JERL, JEEIN 10 55 60% LRI IEEL 2 h, Ei,

EOF 2 IEW, BRI RS, R4EZE 2 g/mL, 13
F| HLS $2£H4 .
2.2 HLS-GP fy#I&

W ATRIEAE T 7K F, BN PVPK9O, &
L, f8 PVP K90 A IKIEN A AH, FH 4.
NP700. & EnAH A, HdEc): KEE
A A MRS, A A B A, HidER
5, AN, T 40 CHEAE TR 30 min, HUHH)E, @
FBigh 2, B3 HLS-GPI-121,
2.3 8D-YNA FUESWAIN T th 75 AR EL
231 @ik AiHCA Infinity Lab Poroshell
HPH-Cis (150 mmX2.1 mm, 2.7 um) #; JRBhHH
N EE-0.1%BE B AKIE, BEEEEHL: 0~5 min,
85%~T74% N 5~7 min, 74%~65%ZfE: 7~10
min, 65%ZME; KKK 260 nm; AFHE 0.6
mL/min; #EiF 35 C; #EFE S L.
232 XTHESIETRINEIE 2 RSB FRE 8D-YNA
TEL S BT HE O A, A SR VR 4
1.12. 1.22 mg/mL [FBE, 9 700RE % W Bk BER
%2.0mL, B TFE— 10mL &Mt HRERES
BRZEE, RIS ISR
2.3.3 LSS FRELHLS-GP &, B
FREJEFIE S, I 30 mL FHEERE =R i &, o
AERSEE 30 min, AHEER, BEREREI
F BN, $25), B RS, B H AR
2.3.4  [FIPEAE SR A ) A% R BB
BB KB, R “2.3.37 TR vk &
PEFE SV o
235 LEMES Sl M. Al
TR VRS B RE i, S5 R 1. WTDUE
t, 8D-YNA. VH 555 H At ZH 7y (3 e 1 ik 31 5
Loy E, BMERESIERE T
23.6 LMEKRRFEL FEIRI 8D-YNA. EHIHH
XTI SR, 23 I RCR B HR AR, IR
38T, £33 [EEJ5FE 378 8D-YNA Y=13.433 X+
0.299 8, R2=0.999 8, £ 0.23~16.80 pg/mL;
HEHE Y=15.692 X—1.0555, R2=1.0000, Zkitiu
0.29~15.90 pg/mL.
237 RHEEESE HEEIUREIRED NN
16.80. 15.90 pg/mL [f) 8D-YNA. VE It FE 5
W, HESEHRE 6 UK, A3 8D-YNA. S ki AR
K] RSD 7358 0.37%- 0.80%, 4553 W% 28k
ERE R
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HamRR (B) MRHIESAMERRR (C) B UPLC
Fig.1 UPLC of 8D-YNA and yunaconitine mixed
reference substance solution (A), HLS-GP test solution (B)
and negative sample without Aconiti Kusnezoffii Radix

Cocta solution (C)

23.8 faEtEHE WE HLS-GP U iE W, &
WIZEHI T 04 24 44 64 8. 10, 12 24 h #EFES>
#r, W15 8D-YNA. VELHHIETIARK) RSD 7354
0.79%- 0.98%, &4 53R B AL A A 24 h WARE
PRI

239 HEMFEHR FEEHRIN HLS-GP &EE 6 17,

F5 8 “2.3.37 R 7V 4 s I O ERE 2T
7S 8D-YNA. VHSHl5T & 73 % RSD 4 0.39%.
0.87%, SERFWIZGEREE MR

23.10 AEREUEEL %D 8D-
YNA. JEZ 0 & B HLS-GP 3t 6 4, 445 1.0 g,
43 R B M R b o o3 B 2 A 1R TR G0 e
VATRE R, MR “2.3.37 TR 7 AR A
WOEHERE MY, 45 8D-YNA. T Bl T- i
[ 3 5N 102.60%499.31%, RSD 4354 0.42%-
0.62%, 45 RFHIZ 7L UERE R 1T .

24 HEMRE. NRiv GRg RN EIESL
241 EEEZAE AEFA Infinity Lab Poroshell
HPH-Cis (150 mmX2.1 mm, 2.7 um) #; s
R EE-0.1%E B /AK BT, BB 0~6 min,

88%~84%Zi: 6~18min, 84%~62%ZJiE; 18~
20 min, 62%~41%ZMFH; A MK 203 nm; KR
JitiE 0.3 mL/min; #Hi# 30 °C; & 5 pL.

242 XREIAETH S 0k AR S
T+ NRy~ GRgy X R ShE &, o FF e o) e o vk J5E
39 1.564 1.88. 0.81 mg/mL I, 2 lks
B 2.0 mL, B F[F— 10mL £, H
BEF R e R, RIS XS R S VT

243 AHAMERAEIE [ “2.3.37 TR 7]
2R VT

2.4.4  PBAVERE SV HI S o A s =B
Ha SR E KERE, JFHER “2337 UK
I =R S VAN B = S BRI TR
245 LEMEEL ks R, el
WANBAPERE S BOERE AT, S5 R I 2. W LLE
3 RS A AL o itk I IR B 2 5, B
PEFE VLT

1I0 I 1'5 I 2I0
t/min
2 HEBHRE. NRiH GRgUREMNRABR (A
HLS-GP ik @i’ B) URR=tMBZEMEERE
& (C) B9 UPLC
Fig. 2 UPLC of lobetyolin, NR1, and GRg1 mixed reference
substance solution (A), HLS-GP test solution (B), and

negative sample without Notoginseng Radix et Rhizoma and

o 4
W

Campanumoeae Javanicae Radix et Rhizoma solution (C)

24.6 ZRMECRFEE  CRIEA N T H R
X R SRR A, AR B EA TR N S
JRFF Y=11.104 X+85.188, R2=0.9990, ZitiufE
0.438~319.900 pg/mL; NR; Y=6.626 X—22.077,
R*=0.999 6, £ 17 0.516~376.000 pg/mL; GRg;
Y=12.865 X—13.389, R*=0.999 7, it
0.222~161.569 pg/mL.

247 KEEEEER FEEDORAG A SIER, &
SEHERE 6 I, MR RS HE . NRiw GRey WETHIF
RSD N 2.32%. 1.17%- 2.54%, & RFWZI55Hk
R

248 FEt%E B HLS-GP (il MiEw, 2l
R JE 00 24 4. 6. 8. 10, 12, 24 h FFESHT,
M5 2Bt \NRy GRgy WAL RSD A4 0.48%-
3.38%- 1.41%, 25REHHLHAMIERATE 24 h WHRE
PER 4

249 HEMWHEH FEEFEHLS-GP & & 6 1,
P “2.4.37 TR T 4 A i I VT ERE 4T
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MAF5EZH4F. NRi. GRg iR 451 RSD 437
N 0.15%- 0.60%- 0.84%, ZERFHIZTEEENE
EY/5
2.4.10 NFEEERELE R E I AN S
. NR;. GRg &= HLS-GP 6 17, %3 1.0 g,
53 RSB IS R i A5 S AH (] TR A ) R Sl VAT
W, %R “2.4.37 TUN 5 iEH] AR S AR I
FEMHT, IS . NRi. GRg HIIIEEEIR
SN 97.35%. 100.28%. 100.06%, RSD 435N
1.26%- 1.75%- 1.46%, Z5 SRR TTIEER L R 1T o
2.5 HLS-GP FMFN AR RN

B SCHRIRIED 1), RIS FRED B
IR E VR AR, &4 100 45
251 WIFIEE R CREZH) 2020 AR
S UUHE 0952 Zb B 70 e 5 —VERATIN E . SRR
BRI AT IRk . W OURMR AR BR 1, TR T &2
30°,  FHORUTH e i 4o e J Ul 5 [ AR AR RN o

B, ANERMKFLR A B R E R yE RO, AR
5 e 05 0 1 (1) B R AN ERER 5 PRAN FHEWIRE 1K/
1549 = (SR A AE) X 20
252 FEREARME  FEIE CREZG8) 2020 FERR
VU 0952 b B I 5 1258 — kAT o Bt
BRI 5, K B e W 7 U 7E S B AR A i 2
B R, FHESEREAIE 3 %, = IEMCE 20 min,
2 TREG 48, HEFREN 200 g (IRERY, i0RRT%
(s e, AR
253 FEIRNE R CREZH) 2020 FFhk
SEUUER 0952 Zb B 70 52 1655 DU HEAT I 5 o Kbt
FivEim b SPEEHG A TR AR kAL, [ e AR
FUEM, (AT LA R B I S E, AT
R, MEEE T, o dE, HEE.
254 BREAENE DOBAREE. HSME. KERE
PE. IRIEYE . ORI AR I 2 SR bR SR AR
S NFRRR . YR BRUEILEE 1.

*1 REERESREN

Table 1 Scoring criteria for sensory indicators

LTS panich Vo b
BEAFRRE 0~8 WRIEE BT WM RIFEE S N 8 NS 1. 2. 3. 4. 5. 6. 7. 847
¥ 0~38 HRA B A7 B SRR FE S R A WORLAEAE > 9 8 DMK 1. 2. 3. 4. 5. 6. 7. 847
R IRIB B T 0~8 KB NECT T, s 10 Ik, WRIER TR K HM T FHio 8 MER: 1.

2. 3. 4. 5. 6. 7. 8%%

R 0~8 WIRER D TR N8 ANES: 1. 2. 3. 4. 5. 6. 7. 847
S GG 1 B 0~8 BNGE RN TFEMEM T, = 3K, RIBFEREFELERE SN 8 NMER:
JE Bk B i 1. 2. 3. 4. 5. 6. 7. 84

2.6 HLS-GP & TZ

2.6.1 FRRERFEL  FEOA[E KA &0 X
HLS-GP 245201, 5% NP700 (3.0, 5.0. 7.0+
9.0~ 11.0. 13.0g). H¥IEH (0.2, 0.4. 0.6 0.8,
1.0, 1.2g). &i&+ (0.5, 0.8, 1.0, 1.2. 1.5, 1.8
g)v Hl (15.0. 20.0. 25.0. 30.0. 35.0. 40.0g).
AR (0.4, 0.6. 0.8 1.0. 1.2, 1.4, 1.6g). PVP
K90 (1.0, 2.0. 3.0, 4.0. 5.0. 6.0, 7.0. 8.0g) Al
K (14.0. 17.0~ 20.0. 23.0. 26.0. 29.0g) HEL
Fl, Z55KH, HNP700 HE 7.0~11.0g, HARH
0.6~08g, Mkt 1.0~2.0g, HH30~40¢g, &
£z 0.8~1.2g, PVPK904~8g, 7K 20~30 g i},
HLS-GP fFisAi, REFNETHRE -

2.6.2 IEAES  fERRE SIS B, DOEA
R (Y. ¥ (). RKEREYE (V). k)E
P (Yo [REREMAE R EEREE (Ys)\ HI%E T (Vo)

¥ 71 (Y. B 1 (Yo NFE#R, LA NP700 (A,
HES (B). mikE (O, Hih (D). AR (B).
PVPKO0 (F) MK (G) NHE#ATMA. KA IE
LI F RS, SR wh R a8 R IL% 2.

Ti MR (K 3) R, HEE. mARAM
PVP K90 HEXTE Bt i MG B B B, 7
P 5T () 52 1) AR 21 /INHE P 998 A R >PVP K90 >
B> H I >NP700> &k > 0K, st N
AsB3;CoDIEoFaGro BGAFSEIG R, 3 IREGIESLLG )
FH4I1E43 N 80.32, RSD A 0.24%.

2.7 HLS-GP BIRIMERUIMEREE B

K H Franz 4 #007%% % HLS-GP I/RSMREE
PERE . K TS LT IENTES (BB AR 2 N
100 000> HH [ HELE 0 [E & T3 AR b, BUR/NEIE
(") HLS-GP & Tftgaith, DL 20% CRE-AHE R KA
BERA, T (32.0£0.5) °C. 300 r/min 61 FHET .
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Table 2 Experimental design and results
75  Alg B/g Clg D/g E/g F/g Glg YW Y» Y5 Ya Y5 Y Y7 Ys Y
1 7(1) 08(3) 20(3) 40(3) 12(3) 8() 30(3) 567 500 533 6.00 567 2000 428 9.14 61.09
2 7() 072 15Q2) 35(2) 1.0(2) 6(2) 25(2) 500 500 533 500 500 1642 0.76 1290 55.41
3 7() 06(1) 1.0(1) 30(1) 08(1) 4(1) 20(1) 6.00 500 567 533 5.67 12.63 9.89 17.04 67.23
4  9() 08(3) 20(3) 35@2) 1.0(@2) 4() 20(1) 533 533 500 533 4.67 1242 1132 10.79 60.19
5 9@ 07(2) 15@2) 30(1) 08(1) 8(3) 30(3) 500 600 6.00 600 600 1347 9.71 1496 67.15
6 9() 06() 1.0(1) 40(3) 12(3) 6(2) 25Q2) 6.67 6.67 633 6.67 633 1747 10.60 1727 78.01
7 113) 08@3) 15Q2) 40(3) 08(1) 6(2) 20(1) 7.00 6.67 7.00 7.00 7.00 19.16 20.00 20.00 93.82
8§ 11(3) 07(Q2) 1.0() 3512) 12@3) 4(1) 30(3) 4.00 400 4.00 500 4.00 12.63 252 16.12 5227
9 11(3) 06() 2.03) 30(1) 1.02) 8(3) 25(2) 500 500 4.00 500 4.00 12.00 16.73 18.60 70.34
10 7(1) 083) 1.0(1) 30(1) 1.0(2) 6(2) 30(3) 500 433 433 500 433 13.89 17.18 7.73 61.80
11 7(1) 07@Q) 203) 40(3) 08(1) 4(1) 25(2) 5.00 500 6.00 6.00 600 17.05 027 686 52.17
12 7(1) 06() 1512) 352) 123) 8(3) 20(1) 6.67 6.67 7.00 7.00 7.00 1895 3.19 826 64.73
13 9(2) 08(3) 15@2) 30(1) 12(3) 4(1) 25() 4.67 3.00 3.00 400 3.00 1074 10.13 136 39.89
14 92 07(2) 1.0() 40(3) 1.0(2) 8(3) 20(1) 533 533 6.00 533 633 19.58 1570 13.12 76.73
15 9(2) 06() 203) 352) 08(1) 6(2) 30(3) 5.00 467 567 500 6.00 1852 1050 8.77 64.13
16 11(3) 08(3) 1.0(1) 35(2) 0.8(1) 8(3) 25(2) 5.00 533 5.00 500 533 1852 16.85 10.97 72.00
17 11(3) 07(2) 203) 30(1) 12(3) 6(2) 20(1) 533 500 467 500 467 1074 496 3.80 44.16
18 11(3) 06(1) 15@2) 40(3) 1.0(2) 4(1) 30(3) 500 400 467 500 4.67 1074 0.08 3.71 37.87
K1 36243 28231 408.04 350.57 416.50 309.62 406.86
K> 386.10 347.89 358.87 368.73 362.34 397.33 367.82
K3 37046 388.79 352.08 399.69 340.15 412.04 34431
R 23.67 4090 5596 49.12 7635 10242 62.55
#=3 AEDHER
Table 3 Analysis of variance results
Fzx mEFLIM BEE FHb FIRFYE BEH S
NP700 48.298 2 6.479 19.000 Li
HR4E 161.085 2 21.608 19.000 P<<0.05 é‘%
Sl 33.362 2 4.475  19.000 Bk
Hih 140.408 2 18.834  19.000
WA 1183.636 2 158771 19.000 P<0.05
PVP K90 1020.696 2 136914 19.000 P<0.05
j’; . e e R B3 HLS-GP o 5 MR MRREMELE (X5, n=4)

2 F 0. 24 4. 6. 8. 10, 12, 24 h BUFE 2 mL,
AMNEEREERA TR, FESE 022 pum FUFLIERE)E
GR35 HLS-GP [ BB R .. 4551
3R, WS . NRi. 8D-YNA. JE 6.
GRg:1 1) 24 h RIS A8 (65.93£0.10) %.
(77.42+0.13)%- (80.08+0.87)%- (69.86+0.17)%-
(21.90£0.68) %. 73K EHRESN 15 T2
— R EN 1% 7 #E . Higuchi 772, Ritger-peppas
TFEX S AT R I A o 45 RBWR A — R

Fig. 3 Cumulative release curves of five components in
HLS-GP (X ts,n=4)

E I TTREE R, SESHE . NRi. 8D-YNA. A
5k, GRg W EAREMIEE, R2HIKT 0.930,
"W, HLS-GP RAMREIRAT & —Hah )1 Tike, A
AU, 2RI 4,

2.8 KRINERIBIE M RARSTIRTHIE

2.8.1 ERBREIHI & SD KB, MEME, RIS
HUHELLHE, SLEVEBCN KRG, BT ) A ¥
oy RN HG NN, R AR KT, T



- 5788 « PER 20254688 B56% H168  Chinese Traditional and Herbal Drugs 2025 August Vol. 56 No. 16
&4 HLS-GP § 5 M S HRINER N FEMUE FTE
Table 4 In vitro release Kinetic fitting equations of five components in HLS-GP
- BHah sk
B — - —
i NRi GRg: $D-YNA WO

FHB Y=130041042, r=09685  Y=7.25(+1899, r=09308  Y=2.44++248, r=09581  Y=7.131+3157, r=0.1908 1=6.59 ++28.08, r=0.7043
—BEM r=6546(1—¢ ), r=09830 Y=7354(1—¢ %), r=09319 Y=2690 (1—¢ ™), r=09658 Y=78.64(1—e™), r=09909 ¥=7223(1— ™), r=09657

Higuchi 7=140114623, r=09048

T=1398 %4144, r=09307 Y=4.6324+1.17, r=09104

Y=1349 742787, r=07235  Y=12311+25.06, r=0.6286

Ritger-peppas 1=2747 £3%4=9.70, r=0.9418 ¥=27.03 *3%4—0.60, r=09314 Y=8.98 #*84=390, r=09276 ¥=27.03 **84+1141, r=0.7862 ¥=24.90 +*¥4+9,62, r=0.6953

20 C FRAF#H
282 RHMNERIBIE BRI E AR T #E
F &R gi—u, R RERE RS E, IR/
A IE I HLS-GP, LL20% B2 -2E 3 3 KON B i
T (32.0+0.5) C. 600r/min 214 F 4T, B
1. 2. 4. 64 8. 104 12, 24 h BHHUH 4 EBRASOK,
FEAMBRARDY . e BBOR T 5 B S &, L
BN [F R B2 P R A A e B E A .
HERBER (Q). BIEERE (). B 58 (ER),
22t Q-1 M2k

0=Y ., CaVlA (n<24)

ER=JyJ,
O NN RS E R, V RHBBGRAT, CoNEE n AN
RESBIZIMIREE, A Y BORBE R, J AN EE R
FaSiB RO, o RIS FIIFAZ IS o
2.83 REBHIMIGHILE 5 P O-r ik WL 4,
5%IN ZBEXT 5 Mo IE B E Rl Bl 24 h B3
B () BIEHER (Jy) M ER B NEE. 5Ffh
AT Oaa 538 (136.16£0.07)4 (319.5040.05)
(16.924+0.05). (10.27+0.06). (166.69+0.08)
ng/em?, Rk, EFE 5%AN EEAEABRAERIBA

IR E RIS 1T —WRIE )
%772, Higuchi J7 2. Ritger-peppas 7 FEHTZ M
PG B REW, RHAZHRIEN 15T A0,
5 Bl B B A B s LA B, AT L, HLS-GP f44h
B BHEFEENENFITRE, SGRINES.
2.9 HLS-GP B {EAEE
29.1 I HEESZ K 60 R EEHFN/NEBENL
YT BRI XUESF RN R4 (DS-G,
Smg/kg). JEITEUEER MG E AR F . w7 &2 (HLS-
GP-H 230 mg/kg, HLS-GP-M 460 mg/kg, HLS-GP-L
920 mg/kg), 36 4L, M 10 X, sy, R
1k, &S 7d.
292 HMWIKER RKik%252 b, BRI,
Fh H/NRAT BRTR 20 L —H 2K, 2 AR AL 7,

SRR SR A K. RINGE, RATEETT LA
REH IR E, THEMAKZ MK DRE ., 4558
B, HXTHRAALL, BIALZH /N EA B K B R
(P<0.0D), S TZM)5, SH/INRA HIPIKFEE &
FRAL (P<0.01), ZERIE 6.

Pt i 8 = (o o G P8 — 2 R K P38 ) 7 Pl

e P A ] e = (R BRY 4 S 35 e JiK 28 — S5 245 28 7 32 Jie JiK 28/
LT 2H S 255 i i =R
293 JREUIA XRRZH/N R WA, ARARYZH N
CHZHZA I S K, EA I ) R AR GE R 25
2 5 22/ RO B2 2R 98 AR BRI R D, I KRR P
B S A, AT HLS-GP X6 — FF S0 BRUH ik B
HIHEIERH, 4R WK S,
2.9.4 /NRUMIEF IL-6. IL-1p. TNF-a &8 R
R, §E, 3000r/min B0 (B0O¥4% 9.5cm)
15 min, BB BRI S e v /N BRI IL-6
IL-1B. TNF-o & &. iR ER, S RAmMt, #
R /N RRMIE H IL-1B. IL-61 TNF-o & & &3 THa
(P<<0.01), HLS-GP %41/ My IL-1B & =1
& FHBF% (P<<0.05. 0.01), HLS-GP-M. HLS-GP-
H AR IMEF 1L-6 FEEERIK (P<0.05.
0.01), HLS-GP-L. HLS-GP-H 41/} i IfiLi& 1 TNF-
o FEEERK (P<0.01), 45RNET.
2.10 HLS-GP HUERIERE %

¥ 50 HBIFR/N BB 7 R ZE . XU ST RN
HEfe 2 (DS-G, 5 mg/kg) FRE ST HUEER IE B AR .
w4l (HLS-GP-L 230 mg/kg, HLS-GP-M 460
mg/kg, HLS-GP-H 920 mg/kg), £ 5 41, H41 10
R, Breasy, R 1R, %L 7d. KIREGZ2h
J&, ip 0.7%MIVKEERR 10 mL/kg, WEL/N R IR &
15 min WHARREL, THEBURE; IR BRI %%
ERIN RIS 5-HT. IL-1B F1 PGE, M5 & . 45
RRW, SHAAMLL, AT AN RIBR
MR E K, HARREE RS (P<0.05. 0.01).
%% HLS-GP-L 4 PGE, 7}, &4HIMiEH 5-HT. IL-1B.
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—— 1% GRe: e gm SDYNA
—a— 3% % —— 3%%H
v S%UH 20 {—v— S%AM
150-—.—1%w — —o—1%|7k1 T
—— 3% E —a— 3% 4
& —— 5%N _fF 15— 5% B
g —e— 1% A fili E —e— 1 %A
5313 100 4 —— 3%(‘§T"H 3 g —— 3% ff
a —o— 5%V 3 101" 5%
50
5
0 T T T T 1 O T T T T 1
0 5 10 15 20 25 0 5 10 15 20 25
t/h t/h
12 9 —=— XJ 0 VELIL T

—e— 1%%
—a— 3%
—v— 5%??@@
—— 1%
84—+ 3%HN "

Ol(ugem™)

0 T T T T T T T T T 1
0 5 10 15 20 25
t/h

4 TEHBEBFIFNESHRE. NRiv GRgiw 8D-YNA. SELBEAINZESBENEM (X£s,n=4)
Fig. 4 Effects of different osmotic promoters on in vitro transdermal permeation of lobetyolin, NRi, GRg1, 8D-YNA, and

yunaconitine (X £ s, n=4)

F5 5SHESHESD 0 HEMIAER PGE, & & RFERIL (P<0.0D), ZRNES. 9.
Table 5 Results of five components in vitro Q-t equations 3 g
fitting 2GRN B B B R R RIS,
VB R 2 = ) N
WX mere e PPRE L EREEISTALR. R, L
(hgem Zh ) LR F AN S WSL R AR AT, R BUR G 7

e 2 =10. ) ) . . RTI  TH —
WHBMAF 0=10.631 r+14.831 0.993 1  10.631  2.658 A b RO, 5 ] SRR 1, £ 5
NR; 0=20.673 1+29.332 0.9949  20.673  1.183 - - ‘ o
GRg  0=8848/+17138 09895  ssd4s 1910 A ATEZANEBUIIANGT X R AL AR AT 1k HO 20,
SD-YNA 0=1301¢+1.484 09949 1301  1.397 KILNP 700 1 PVPV K90 B A BN, MU

EEE 0=0.65114+0845 09954  0.651  1.380 DIVIZL 71 R JIRIBEE 1 N R R, 6 2 R g
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*6 JENREMMINFIZER (X£s,n=10)
Table 6 Results of ear swelling inhibition of mice in each

group (X s,n=10)

ol FEM(mgkg)  MKE% K IIHEIZE %
o HE - 4.60+4.34
R - 102.10+17.65%
DS-G 5 51.40+14.07" 49.84
HLS-GP-L 920 60.60+14.08" 40.64
HLS-GP-M 460 58.70+11.01* 42.64
HLS-GP-H 230 47.80+16.14™ 53.29

LXHRALEE: #P<0.01; SHMMALLE: “P<0.01.
#P <0.01 vs control group; “*P < 0.01 vs model group.

BONNG AT FH B3k AT 25 %%, WP A %€ NP 700 1 PVP
K90 & JE M .

28 iz o 25 IR0 I O B 25 e 1 03 Rk K
FI AR, BIEEREEE AT R ik
P A R 32 R Ak 7 2 OC L BEOS), ARPE AT M
MRS J X 4 25 3 2343 (A% O B 7 8D-YNA {E
Bif. %S HAF. NR F GRgy, WEER. 75 FEA
LA o Ok B AR IBR), e i HLS-GP H 6
Pl o0 I8 K 153 A R EUAMHIAE A, 1T U A A
TR A FERRE SRR, BNEERL
ATUVE R, AR LR E R BB,

Fi W e, 87 8

N ’-HI:S’—‘G}:—L }HLS—GP—.M B f;l;é—(;P—H B
Es5 &HENRELLARETR
Fig. 5 Histopathological sections of mice ear in each groups
%7 HLS-GP X/NRIES IL-6. IL-1p. TNF-0 SE2MM (X +5s,n=10)
Table 7 Effects of HLS-GP on serum levels of IL-6, IL-1p and TNF-a in mice (X xS, 7= 10)

2H ) HE/(mgkg™) IL-6/(pg'mL™") IL-1B/(pg-mL™") TNF-o/(pg-mL™")
Aty - 32.841+9.24 19.98+2.98 126.09+55.90
it - 57.77+11.12% 34.2142.93% 253.11+72.99%
DS-G 5 59.51+15.27 30.264+2.17" 174.37£87.74™
HLS-GP-L 920 57.76+17.72 30.98+2.92" 176.27£56.98™
HLS-GP-M 460 44.07+12.10" 25.64+2.87" 197.431+63.10
HLS-GP-H 230 39.07£10.04™ 22.96+3.61™ 144.83 £44.54™

LSRR #P<0.01; SEMALLR: "P<0.05 “P<0.01; £8. 9,
#P<0.01 vs control group; "P <0.05 **P <0.01 vs model group; same as table 8, 9.

& 8 HLS-GP MBEER /)N BUBREAFH AOR BB F2 00
(Xts,n=10)
Table 8 Effects of HLS-GP on latency and number of

writhing in mice caused by acetic acid (X £ s, n=10)

215 FlEAmgkg™)  EARESs HARKREUIR
BT - 178+33 29.70+2.54
DS-G 5 258+34" 21204586
HLS-GP-L 920 242454 24304250
HLS-GP-M 460 316104 18.70:8.43*
HLS-GP-H 230 3684122 14.40+5.43*

T A B EEE S IR A P AE 3%F1 5%. M 24h
BRBERLG RSN, 5%KN FX NRi. GRg Ml

GRb; B ERAE T 3%A B, HEFEIEH
24 h BRRBEERESADN, H 5%N EEX
ZRAF. 8D-YNA FAIE SIS ER, W74k
TEEE 3. 2 A2 O . MR EET LA, 5%
X NRy Al GRgy (BB AU T 58 2, Tt
T HAD R B HOOHAESE 1 61, L5658,
EHE 5% AN EAENSREEIRE R, R FEEER B
il T2 R I, VAT B 1 FH S0 o2 R i vt fss
BB, TP A Sy B G B AR,
AN M 8 S U B () P R M R AR

PR ITHUNG R T 50715 97 30 3, Re
RS 2% FEAPIRUO1T), A 545 FEIE A 77 20 o5
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%9 HLS-GP X/MRMEFH 5-HT. IL-1p. PGE: 28/ (X+s,n=10)
Table 9 Effect of HLS-GP on serum levels of 5-HT, IL-1B, PGE2 in mice (X £ s, n = 10)

2H ) #E/(mg-kg ™) 5-HT/(pg'mL™) IL-1p/(pg:mL™) PGE2/(pgrmL™")
T - 191.07436.23 42.16+£6.90 117.34+9.09
DS-G 5 100.824£22.27* 26.69+5.87 87.96122.07"
HLS-GP-L 920 81.15+7.55* 32.86+10.45" 103.474+22.65
HLS-GP-M 460 75.78£5.72* 30.17+6.43* 88.20421.25"
HLS-GP-H 230 72224741 26.44+3 55" 85.861+8.87"

J& 1) HLS-GP [FIf: BA IR BURIERH . RAERAKE [91 ke, X118, oiZE, 5 = EOHEIRMEE R HPLC

B RASRER 7 2, 5-HT &Rt i, 55 RSB BT SO 2 0 & BIE (], MRS

] B| g RS9, PGE, T 2 2 2 4L PR A K2R, 2021, 37(4): 548-553.

R ER020, AFRTE R B, HLS-GP ALt B [10] W@, XIF1&, ik, % :@ﬁ&i&%ﬁs@ﬂﬁéﬁﬂﬁ@%rﬁﬂm

.y N T ARAG B X KOA IR BRUIE R S8RE 19 TR EE [T].

PR /N BT o 29 R F IL-6+ IL-1B. TNF-o Al 5- o m

e b . o B R E 2 K2R 2E4R, 2022, 38(1): 32-39.

HT. PGE: &k, $or HLS-GP MILMBLEBET 1y w9, wmige, 4. D-mALIRR 0 & 520

IR RAEDU IR BURIEH o AT R R 1A SR IR T JWI5 20 5 0], TR, 2022,

HMBEIVERNZ BB IE M TR R E . H A 53(11): 3329-3337.
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