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[(HE] HE: MAeasmRAEIANERALAT TE, EHXM KR EZGRIRITER, BT H 2RI,
Fik: UREEEASE . B SR pH HERENE, USRS, R 58 8O0 & Higis,
K Box-Behnken Wi i [ A0 41 5 KA FLAI BB A Ty T 20, @Sr RERUR T B J Bk @ iy, Ay 9h 2, i#4:
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Optimization of Formulation of Salidroside Emulsion gel by Box-Behnken Response Surface
Methodology and Pharmacodynamic Study on Wound Healing
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[ Abstract]  Objective; To optimize the formulation technology of salidroside emulsion gel and study its repair effect
on scald wound in rats, and explore its main mechanism. Methods: Taking carbomer dosage, glycerol dosage and pH value as
the investigation factors, selecting the comprehensive evaluation of gel appearance, ductility, evenness and centrifugation as
the index, the Box-Behnken response surface method was used to optimize the formulation technology of salidroside emulsion
gel. The rat model of deep second degree skin scald was established and the wound area and healing rate were calculated for 21
days. The expression of epidermal growth factor ( EGF) and basic fibroblast growth factor ( bFGF) were measured.
Results; The salidroside emulsion gel prepared by the optimum technology were stable and reproducible. In the course of
treatment, compared with the model group, healing speed of defected regions in drug groups was faster than the of the model
group, the inflammatory cells in epidermis, dermis and basal layer decreased significantly, granulation tissue proliferated
obviously, and the expressions of EGF and bFGF increased significantly in the whole skin tissue of each wound (P <0.05).
Conclusion: The preparation of salidroside emulsion gel is simple, stable and reliable. It has been proved that salidroside has
a certain therapeutic effect on scald repair. The mechanism of salidroside promoting scald healing may be related to EGF and
bFGF in scald tissue. All these lay a foundation for expanding the field of salidroside treatment and new forms of administration.
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OLYMPUS BX51 #Y I ffi5s (b 5t 858 3 46 b A 2%
BHEABRAE) 3 FA1204B BT (b ks 25 (Y
BANFAAPRAT ) 5 B HVE IR A VE 5 (R Ze
IXASABRA ) 5 3-18N 5 2w i B0 AL (I g 1 3
AR A PR F] ) 5 7S I 40 B A BRI (77 T 2
BHE MM A BR AT o
1.2 iy

SD KB, MEMES:, MR 200 ~220 g, &
FEUES SCXK (1) 2016-0002, 4 b 5 1y DI A 55 5
PR BRA ], ST A b EZ R A= S b
1.3 A%y

A KRN AN CEREAS); 5w
LI (RS T2 A BRAF]) 5 10% i
AR SHARE E W (At s A Ak i A R A R 5 R
B, Him . EGF Hufk. bFGF Hiiik ( FifgdEnrt £y
ABRAT) 3 KA FEE CRET R 2R )
FHAEERM LA BRI A BRAF) ;
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2 HES5HER
2.1 s KRN &

B4k T35 AR Ao AL A S LA,
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W5), K 60 CORME, FEAIMARTE W 1 b Iy
HLLRCR T TaliKh, WfEG 60 CLRk, 1E K
VAW WAHYIRIEZE 60 CHf, 7B /KAEMA R
WA, BRI R, BT E A ol h,
11 000 r-min ') 5 min BPFR4F.
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T3 B I BRI 45 Ab 7 L PR RR U LA (1)
BRI PRI 1,
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% 3 Box-Behnken i iz B i i 41 5= R E 2L EE RS
RAEIZREBEITREER

SES REEHE/% AR/ pH LAY
1 0.5 15 6 96
2 1.5 10 5 52
3 1.5 5 6 58
4 1.0 10 6 80
5 0.5 10 5 69
6 1.0 5 5 49
7 Lo 10 6 83
8 L0 15 5 72
9 1.0 5 7 56

10 Lo 15 7 74
11 1.0 10 6 82
12 0.5 10 7 76
13 L5 10 7 48
14 1.0 10 6 83
15 1.0 10 6 79
16 0.5 5 6 84
17 1.5 15 6 78

2.3.3 AME SR Design-Expert Xf - [i£ s it
58, LAY XA A B RS, JfEad r
YHUA BRI IR, 0 S A T RS
B2, 3 Rk E W EIH IR Y =81.40 - 11. 12A +
9.13B + 1.50C + 2.00AB - 2.75AC - 1.25BC -
1.95A% —0.45B* - 18.20C*, r=0.991 3, P <0.001,
F=88.15, RUIBMESHGEITEE XL, KPP
P=0.3451>0.05, RWITOA EE, 3% )
HEERAE BEBARL, B2/, AT DA S R
X 15 R 3L 0 8 e 1 Ak R AR 2 AT 4 B R I
ARG R 4,
4 CRESTRAFEEEFTENR

WiH T EREENCS FAE PAH W
EEER 3 167.58 9 88. 15 <0.01  REE
A 990. 13 1 247.97 <0.01 i
B 666. 13 1 166. 83 <0.01 Mg
C 18.00 1 4.51 0.071 4
AB 16. 00 1 4.01 0.085 4
AC 30. 25 1 7.58 0.0284 R
BC 6.25 1 1.57 0.2511
A? 16. 01 1 4.01 0.085 3
B2 0.85 1 0.21 0.658 0
c? 1 394. 69 1 349. 30 <0.01 B
CP'S 27.95 7
S 14.75 3 1.49 0.345 1 Al
PR 13.20 4
B 3195.53 16
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PRI A ZOY . BIREE pH TR, LA
OrE SRR BRI S, (3 pH X T LR G PRI IR
M2ZERICG A S S A6 AL, FEiE
FEFEE NI pH X LA W LT B M, B
HMHER RS R, 288k B R R, M
FEAREETE iy, ZRa PP SR L. ik, fEs
P 7= i Rl pH AR R AV
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A:A
E5 HhmA=pHEE%E

B 6 HilmMAE-pH Mok E
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AT RN 0.5% , HilH® A 15 g,
pH 2 6.5, I ZE-EMEr R 97.37 5. BRI
b5 s A 3 FELT S R AT FL A B AR S TR
PB4y, SHIER RSD <5% , ViHIriSscinst L
PPELT, Hiles T LR

2.4 KRR ERGZRES

2.4.1 @EEKEGZ) HREERESE3 4G, T
B ETHKE, MR ERER, 3 min FHEGE
AR B A&, WKEERE T, @RS 24 h,
G R B B B PR B L B, S Al R R
10% 7K & % BERREE [ AR 0.3 mL- (100 g) ~'],
CPETH N X, SR )5 768 S A A A P 4%
1 em A, DLEFIFERE 18 mm BYE.OEEA 15 mL
100 CHIK, TEREBUEMFFLEZ 8 s, HIBAFRRY 2
AN R G, R g, KR
BCE, B RKRERT,

WAL E, K R EREEHLN 3 4, KERZEG

BOARUZL (A 41) . WL FR, NG, IR R
FLAEERCAL (B 4) : 25 T 4050 R 2L EE I A K,
R, HELGHACD) : FREFRE, HT0
LLECESNE, BRI, BA RGN RSN
0.05 g-min~', B KBRAES3, 6, 11, 15, 21 d W
FOREIFEM -
2.4.2 KRERESUE TROEBEKRE IR
MRWEE, JFFEfE 1. 3.6, 9, 11, 15, 21 d W
ZANHVRAS, ICB Y JRGs . G A O
JEn e,

SR BN, REEWERZGE, R
e, N Rl Aok, 2405w
HAKE, JCR S . R IR WA G R0 R
W ERGINRRI, s, S4¥a
ARBENEG, KPR E RS, AEAZ
JE5 11 d ARBEUIREE G H2HmESORE
If, RN 6 K, LR M T &I 06 i ;
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B, BT E IR IR N, Rz —K
$ﬁmﬁﬁ$,u5$ﬁ%ﬁﬂo%%ﬁﬁﬁﬁld
A AR IR AR, ARG 6, 11, 15, 21 d
M a AR, Bk %ﬁﬁS SR, 42y
3dJE, SRR ARJCH R A8 £ 6
11,15, 21 REfim@ &R e, HERAS
AR (P<0.05) , MEREH], 205 K7L
BRI R B TR 2 A T B A i = A
R E A = (tr iz i -
AT ROR A WAL / R AT A x 100%
(2)
T LA G ALYy, WU
HRREE 3. 6111521%ﬁm%%%%ﬁ%
HE Zeta (R AR Qedn ez, Prerdednifio ,
AT o] 9 2 B A LB R RAE AR &4%
M. BT AER RS DL, BAREIRILE T,

RS ZROHRTEANBEEZGEAS RN (v s, n=6)
%

2.4.4 HE Jfayisg

RSB A %
4151
6d 1d 15d 214
A 31.26+23.08 48.82x11.36 70.71x1.48  82.210.30
B 50.64£18.55" 54.79 £10.83% 85.85+2.76"  94.34£0.49"

C 5065+ 2.02% 59.67+ 1.79% 80.60+1.27"Y 91.29 +1.35%V

e SHEBAIMLEL, TP <0.05; SRR NG R LA LT,
VP <0.05, HA P>0.05,

- - )

HIKI 7 "I, &40 3 d i, WTIER AR B
FERRIRB™ IR, HAHIIEAL, A RIEAMIRR
5 6 d i, BAAIRLZIZZMIRIE, T4 A
B, HBRARERMMERE; 11 d iy, SR
ML, HAHARHAIET 5T, SNk A0 i bk
A RETHEM BRI, A D iR e R i
B, HAPZam RE UG RA E I 2 15 d if,
i@%ﬁ? TR I, LR R AT 2 M ¥R

LD AT AR AN 5 FH A X B 21 5 2L 500 B e 2 8
E%ﬁ?ﬁ%%ﬁﬁ% BRI 4 de, BREE
TR, ) Jg o A R R AR . 21 d
BT ] WL R 2k, A D R 2 5 FH R X
MRZH SRR BE RS T WE B3R K )2, B JZ T

B ERAL
2.4.5 FRPEREAT(ECE) | B ser 4E 40 A 1K
@?%mDMﬁ%%ﬁm Y AE ARG A AL s,

BAEHREA 3, 6, 11, 15, 21 d WY JR R 2 405 B2
Jik, foyss 41k e @F hwﬁﬁﬁ%ﬁQ¢Ew\
bFGF FHPEAANE, ] image-pro plus 6. 0 [EI{5 7347 &
GBI AR, BRI B RIR . B
SR, SHSEm KRR AN E T, &6
6. 11, 15, 21 RLLF R FLAEER A5 BH X ]
A ZEH L BEGE Fil EGF 323k AR U i & i Al
M, HESHEAA UK ESFARITFEL(P<
0.05), HAKRLERILEKG ~T,

T A B B FURIBEKCAL; Co FRYEZYL.

B7 AREWDRMHELHE RLEER(10x)
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x6 AEIRHAZFHAT bFGF fRik(v s, n=6)

2151 6d 11d 15d 21d

A 181.87+22.74 177.72 £17.70  168.62 +17.12  188.24 +21. 56
B 192.38 £34.55 231.83 +£32.83" 289.81 £27.12" 325.45+14.02"

C 188.45£32.52 200.61 +23.34*2 223.06 +44.76 2 276.21 +14.52* 2

T SR, P <0.05; SZSRRHARNRALILE, “P<
0.05, T,

*7 BFAXRRGERSEEPARMNARFAHAAHD
EGF KL (x +s, n=6)

215 6d 11d 15d 21d

A 155.31+32.17 186.22 +27.21  165.45 +30.12  208.16 +22.33
B 192.38 £34.55" 226.24 £19.35* 259.63 +27.12" 282.33 £23.05"

G 193.42+29.30" 232.17 £13.58* 245.37 +15.62" 278.45 +47.67 "

3 itig

I R AR A B R v, BEAE,
{HIX SR 5 70 B 5 3 OR A AR B . Tk, A
WHA G R B E, B R 2 —E R
BRI o TSI B B2 24 90 5 R B 38— | TR
AR B AR 7). RS, AR
AT R R R A, T LA RE B 11 IR 45 25 47 78 19 I I0E &7
TRV AN BB R, BRI RN, BR
Wb, EERFEA MRS, EMAHES. 5
TS A o8 2 U B e L 0k R e, H
EARI. G . X B 0k JC i 8 A ek 45
i, AEFE A E RGNS Ft, At
FEKGFLAVFIBE AR S &, hil a8 T L BEE I, 4541
R FL A BIEE IS FH T 2 A5 B R YT

A FE AL 5% R 17 L 70058 e 4k T Bof R 1) S
Box-Behnken Wi [17%:,  H i [ P AL 75 22 % R
WEREL . BB B HE TR AN R
KA, HASRERES A X 3 3R 3] H & A
M A2 () 7 — > B 7 ol B3R R 5K, AT T i 4k
A DXk PR 2R (] 1) e A A e o S (B, T
AHHF5E 2K H ) Box-Behnken ) [ [T & 8 1 36 2 ~ 3
MBI —E 1L A, ARE R 250 =05
FERAUN A PR 2 AN (B 22 18] () pREC G 22, 3 2 %o 1]
H MR FREM TS (FEK L), B
P22 A g ) L — P R A G I vk . SR IESEBR &5
R En, AUFFEEIS s R 5K 2= S AU,
R AR R AE S A R 0 R L 5, () s o 2 [
1~ 6 1 W )07 TAT = 24 PRI 2% PR 3R X 48 A 1 52 eV
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OB, 7B

KT, HRIER S SR gs BT LA,
2505 21 d, RZGARIEY TR RS, 0 As
KEGZE I & TRAIL (P <0.05), HIEH
[ BE AL, LA B8 e 2 4 BT P o B AL 4 3 B L O
B (P <0.05) . UL 5K 1 L300 E 0 T ik vz 45
AT B9 8, /B T AR, S B2 AR
PR LSRR RO . D 7 HE Je(a ) Fr 45 5
LA, RT3 d & A4 ATEMNT, HLA AN
W, EE 6 K, 24T T WA ek
RBP4 ML BT, HEFEE S, , Aa e mlg.,

A BRI . SRR . VR, A
TR BEAE AR, A X 805 R o R VR G v Pk
AN, EWELNND . LT AEANM . PR AN . £f 4L
Mg SR E R, EE R IR, &
SEMFREE A K, — e 3 ~5 d, 2 RAE R
SREEFH, SERYEERERMEY, FWE
SRV, TR SRR, R e B R R
FEA KR E KA T, Wil i 2L KR T (VEGF) |
EGF, bFGF, #{bA KN 7 (TGF) £ 6 ~7
MLERFEN], R RILREEIRALNE 6 KIFHA B4
21 K, EGF 5 bFGF (k#0850 , Uil T4
FAFFLABEI A — B LR F bR T 2% A B T ) A
Ji, HE R AT RATHE T EGF 5 bFGF fy3ik .

25 FPnA, WS8R Box-Behnken Wi B i i 115
PEILT S RATFLBE S AL T7 T2, 4RAERI B i
FasE . EHELE, HIX R R 2 B A B 41
WP, AU AT RS m5 A1 EGF Al bFGF (1
FORMISI . PRI, AR RS R IGY P4
FCHHR IR — T R SR TR T 3B
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