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# E: BH #HI&SHM (35S Sophorae Flavescentis Radix-¥i#1 Phellodendri Chinensis Cortex) &4k ( Shenbo
thermosensitive gel, SBTG), % HZAT BN IR A EHE R BB AMER . FiE  LIEWE 407 (Poloxamer
407, P407). VA5V 188 (Poloxamer 188, P188) AR HELT, LUREEEENE A bR, KA Box-Beheken Bt [
% (Box-Beheken design-response surface method, BBD-RSM) & SBTG itk 7y, FEXFHAMMR . BORIER . Fid8 4y
PEV ABRAMREZ ST A . MR R B, DU MY SR BB F--0. (tumor necrosis factor-a, TNF-0). HZHHEN3-6
(interleukin-6, IL-6). IL-1B KALFIMIKEE . B REEE N8R, %52 SBTG MIT R A KR Zi 3. KM% OLE R PCR
vhy EEJRENYL (Western Blotting) #6ll B i 4 21 i k40155 5 [l F-1a. (hypoxia-inducible factor-1a,, HIF-1a). L N B4
KB+ (vascular endothelial growth factor, VEGF). %:Jii4: )88 -9 (matrix metalloproteinase-9, MMP9). #2148 HEE
BEHIHIEF-1 (tissue inhibitor of metalloproteinase-1, TIMP-1) HIKIE, WRHEIEHNE . 4R SBTG 477~ P407 H=
15%, P188 [ 2.5%. FILAAE-80 A& 1.8%. 12-N —FFH&E 15%. SHEBIME 5%; SBTG kLR Z N 33 C, =
BT OBONFH BB A WA A, 33 C R UL BRI AR LB RO [, SO g e i = E MRS
RAIMBEREE SRR, SBTG H8Ia A (RS S, 5. DEERD Bl RS a k. RARREIEM,
G—HWENIF TR RBEEH IR, SO, SRR RN TR n R H i 2, MR EEEER:, HE
R I, SRR AR L, FEPEZG (DRORRIEE ) A SBTG 41K WL K2 I B PR, Bhi il BEIE. {FAk A H
M EREIRTS B B3 s AT fl 2 A iIRE, i 2 MR F TNF-0. IL-6. IL-1B KT EEREAL (P<<0.001). SBTG 1]
i HIF-1o. VEGF. MMP9 %Kik, & TIMP-1 £ik. 458 SBTG 477 Kl T2 . T, FA RIFIZRIE
A, EXPRREAR R BRI RIGFHIEITVER, T GE 2O IS LT B H SR 45455

KHEIR: BEE; TS FM; AR IE; Box-Beheken Wil-MNiHIVE; BEIASERA F-a; CIANR-6; KT E
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Abstract: Objective Shenbo [Kushen (Sophorae Flavescentis Radix, SFR)-Huangbo (Phellodendri Chinensis Cortex, PCC)]
thermosensitive gel (SBTG, Z 134 kK) was prepared to evaluate its quality and investigate its efficacy in a rat model of
hemorrhoids. Methods Poloxamer 407 (P407) and Poloxamer 188 (P188) were used as gel matrices, and the gelation temperature
was used as the evaluation index, and the Box-Beheken design-response surface method (BBD-RSM) to determine the optimal
prescription of SBTG and evaluate its appearance properties, micromorphology, rheological properties and in vitro drug release. A
hemorrhoid model rat was constructed, and the efficacy of SBTG in treating hemorrhoid model rats was investigated by using serum
tumor necrosis factor-o (TNF-a), interleukin-6 (IL-6), IL-1p, and the degree of perianal swelling and rectal coefficient as indicators.
Fluorescence quantitative PCR and protein blotting (Western Blotting) were employed to detect hypoxia-inducible factor-1o (HIF-1a),
vascular endothelial growth factor (VEGF), matrix metalloproteinase-9 (MMP9), and tissue inhibitor of metalloproteinase-1 (TIMP-
1) to explore their mechanisms of action. Results The prescription of SBTG was 15% P407, 2.5% P188, 1.8% polysorbate-80, 15%
1,2-propanediol, and 5% ginseng cypress extract; the gelation temperature of SBTG was 33 °C, and it was a brownish-yellow viscous
liquid with mobility at room temperature, and it transformed into a brownish-yellow gelatinous semi-solid at 33 °C or higher, and the
microscopic morphology was the stable 3D reticulation structure. The microstructure is a stable three-dimensional mesh structure. The
in vitro release results showed that the release time of the index components of SBTG (oxymatrine, matrine, berberine) was longer than
that of the solution of SFR-PCC extract, and it had a delayed-release effect, which was in accordance with the first-degree kinetic
equation. Pharmacodynamic studies showed that, compared with the blank group, the model group of rats increased anal wetness and
mucus overflow, occasional mild erosion, excreta stagnation with blood; compared with the model group, the positive drug (Ma
Yinglong Hemorrhoidal Ointment) group and the SBTG group of rats perianal swelling was significantly reduced, and symptoms such
as mucus secretion, erosion, constipation and bleeding were significantly improved; it could inhibit inflammatory cell infiltration, and
the serum inflammatory factors, TNF-a, IBT and PBTG, could also be used to treat the inflammation in rats. The levels of TNF-a, IL-
6 and IL-1B were significantly reduced (P < 0.001). SBTG could inhibit the expression of HIF-1a, VEGF and MMP9, and increase the
expression of TIMP-1. Conclusion SBTG prescription and preparation process is simple and feasible, has good slow-release
performance, and shows good therapeutic effect on hemorrhoid model rats, which can improve the inflammatory response and anorectal
histopathological damage.

Key words: thermosensitive gel; Sophorae Flavescentis Radix; Phellodendri Chinensis Cortex; pharmacodynamic; hemorrhoids; Box-
Beheken design-response surface method; tumor necrosis factor-o; interleukin-6; fluorescence quantitative PCR; Western Blotting;
hypoxia-inducible factor-1a; vascular endothelial growth factor; matrix metalloproteinase-9; tissue inhibitor of metalloproteinase-1;
oxymatrine; matrine; berberine
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BRI E JT BV AR e AR B R AN, B
RUF IR AT R ) B R b 7 R SRR
FHUeT, BRI, A 5T R IR B I B EG S -imAndR
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o) AN -6 (interleukin-6, IL-6). IL-1p 4>
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BRI 5 PR TTAE A 7] RM2016 B35 F WL 4
LEICA A#]; Agilent 1260 Infinit IT B = Z0RHH
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i@ PCR #4008 B AN HBHEA R AR CFX
Connect™=E BU5¢ s PCR AW B 1A R4 A Bs 247~
i (B A IR/A ) ; ECLIPSE-Ci %2 B A
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W (RHuLTE, #ibS 220221). A GRHUY
I, #E5 220818 W H YT FEIT H 250k B A R A A,
STV R 25 R EXS A AR S, o 3 S R
JEHEWYE S Sophora flavescens Ait. W TR . =7
B} # BE J& MW 5 X W Phellodendron chinense
Schneid. T8 K7 5 X RE 57 208 (L5 110805-
202010). F AL S0 (5 110708-201909) R
ANBEB, (FIE5 110713-202015), &3 54 >98%,
W 2 A E R TR SNSRI E (Gt
5 221142) W 1 5 e 2l A2 A BR 4w\l s P407 (it
5 GNG06521B). P188 (k5 GNG21822B) Il F 1
BASF 2 d]; ELEH (k5 C15210701) W H Lifg
T RAEEE R A IR AR ILALEE-80 (ks
T104866) It A Fr T8 ( Bilg) HR AW Wi
(#'5 RH501196)06 H i &) B H ARG R A A 5
ZBE (HE'S 2022101001) W RS TH AR 127 )
FRAHE]; HE et E3 (itS S191003) W H ik &
EDEHEARA R KRB RIEE T - (tumor
necrosis factor-o, TNF-o) B ELISA 55 & (fit5
A382H30342); K 14/ 2 -6 (interleukin-6, 1L-
6) R ELISA 7l & (35 A306H31042); KR
IL-1B Fif# ELISA {71 & (iS5 A301BH31016) 1
ANUNBEHEH AR BRA AR AR M4l RNA 2
7 & (b5 ER501) . B& 75 T8 T~ 1aChypoxia-

inducible factor-1a, HIF-1a, #it5 ab179483) lH X
bt (i) RO ARA R HE %R & AR A
-1 (tissue inhibitor of metalloproteinase-1, TIMP1,
b5 A1389) M H BG 2 2% v AE I HR A R A ] 5
& P B A KA 7 (vascular endothelial growth factor,
VEGF, #t5 19003-1-AP). 3£ 4 & 5 [ -9 (matrix
metalloproteinase-9, MMP9, #t*5 10375-2-AP). B-
WIBhE A (B-actin, #it5 66009-1-Ig) 1 H HIN =&
HEHEARGRAT; =i (it 2302112), 0¥
af, WEREERARAR: o, ik,
4 H 3 [F Tedia 227 .
1.3
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W RS TR, R AR, RSN
25.03%, HPf3EZ- ka4 i) 30.04 g (— 4T 8.
2.1.2 SBTG [Wiil& MBC&EE 1,2-H =8, &Kl
AE-80 SR T /KR G5, FEUKIB AT
NN P407. P188, HiHLI G, BET 4 CUkF
Ak, RIS SBTG. SKHARE T & A
oz i WY RS A 8B blank
thermosensitive gel, BTG ).
2.1.3 JREHREEFIME A “ELEEIE L Wl
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25 C/RmERH (FHEE%ERN 02 C/min), KR
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5], B 15 s EHELOE REEIE, WERIRE,
Ryt I B R bR BE I, N7 2048 LR T H 0 e vk
JiE PRI . R AARAERE N 37 C, Bt
FEVRIE T NRAEBR BE R 33 °CUSY, mr i At
FRAE AR P IR A 5
22 BEZREE BTG &7

K HH BRI S %52 PA0T. P188. FiLAL
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Fi5-80 F &% BTG IR EEIRE 52

2.2.1 P407 FHEHESE  [E5E P188. FILALHE-80 1)
JRES BN 1%, 1,2-8 B &0 BN 15%, {EUK
BRI EDECN 14%. 15%. 16%- 17%- 18%
(1 P407, HEFEBILIG, T4 CUKF BRI R,
% BGT, Mg HIGEHR T . 455 P407 F&E N 14%.
15%-+ 16%- 17%- 18%M}, BTG KRB 7 518
37.9. 29.5. 28.2. 25.1. 24.8 C. 4R E/R, W5
P407 FHEIEHTIG R, TRt L i A, DA ki
£ P408 FHHE A 14%~16%.

222 PI88 FHEHEEE [HE P407 HHERN 15%. &
W ALEE-80 MU EAN 1%, 1,2-TH “FER &9 %N
15%, FEVKI IO &S HON 1% 2% 3% 4%
5% P188, #HIISIET 4 CUKFH IR IKIER,
il # BGT, Wl H LR . 458 P188 HE A 1%.
2%- 3%- 4%- 5%IF, BTG H I EER 4 74 30.6+
34.0. 36.9. 38.2. 38.9 C. &5 IR, Bli%E P188
RO, BRI ETIG N, HiE$E P188
&N 1%~4%.

223 FILAEE-80 HEEE  [EE P407 HEN
15%-P188 HI &M 2% 1,2-A Bl &40 ¥l 15%,
TEVKIB R IR HCN 0.5%- 1.0%- 1.5%- 2.0%
VERILALE-80, AHIISE T 4 CUKFEHIAIKE
W, #ll4% BGT, e HAREHRE . 450 % 115405-80

F&EN 0.5%. 1.0%. 1.5%. 2.0%}, BTG Ikt
IEE 5 35.00 34.00 33.4. 32.8 C. Z5HE IR,
b SR L ALES-80 FH B IR MG KX, eI B i
FRAR, PRI 4358 L AL ER-80 &N 1%~2%
2.3 Box-Beheken & it-0g N @ % (Box-Beheken
design-response surface method, BBD-RSM) i1t
BTG & /5% SBTG A2 HE
2.3.1 BBD-RSM 281t X458 KA Design-
Expert 13 #fth, RIEAEIZRLE LR, Ll P407 H
& (X)), P188 HE (X). FiliFifE-80 A& (X3)
REE R, DIREHRE (D AW abs, 5t 3
K% 3 7K°F BBD-RSM 315, 58 % K % BGT 4
Jrsemm, PREIKE R 1.
232 BME ST Z 0 N Design Expert 13
AR 17 HSme g BT 2 2 HE A,
BRI AT FE: T=33.080—4.410 X;+4.040 X,—
0.150 X3—0.700 XiX> —0.225 X1.X3—0.725 XoX3+
1.180 X;2—1.170 X>2—0.390 X32. A% & 51 N.AH )
SHEEILE 1, T ES TR NAR 2. AT P
/NT0.000 1, RAUTIE PAEKT 0.05, J7 20 HTAH K
RER?=0.990 3, FHATTEIEG EEFIA]AE B R 4F .
FEMNARA S, FAEEROK, 2% BH ER 20 e B AF
VMRS, R, S EA BTG REER B 15
WA~ P407>P188>H 1L ALfE-80. &L # A

% 1 BBD-RSM LI S54R
Table 1 Experimental design and results of BBD-RSM

RES X% X% X% TC|RES X% Xo/% X% TC|RES X% X/% X% T/C
1 150) 25(0) 1.5(0) 335 7 15 1.0(-1) 20 284 13 14 10 15 328
2 16 (+1) 2.5 1.0(-1) 302 8 15 25 15 326 14 15 25 15 336
3 14(-1) 25 2.0 (+1) 38.0 9 14 25 1.0 388 15 15 25 15 326
4 14 40(+1) 1.5 420 10 15 1.0 1.0 263 16 15 25 15 331
5 16 4.0 1.5 320 11 15 4.0 1.0 36.1 17 16 1.0 15 256
6 15 4.0 2.0 353 28.5
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Fig. 1 Three-dimensional plot of arguments X1, X2, X3 and response values T
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Table 2 Regression coefficients of various factors
TIEKIE PR AmE ¥ FA P1iH TIENKIE P HME ¥ FfE PE

it 302.30 9 33.59 79.29  <<0.000 1 X1 5.91 1 591 1396 0.0073
Xi 155.76 1 155.76  367.67  <<0.000 1 X2 5.71 1 571 1349 0.0079
X2 130.41 1 130.41 307.83  <<0.000 1 X3? 0.64 1 0.64 1.51 0.2586
X3 0.18 1 0.18 0.42 0.5353 | hk%= 2.97 7 0.42

XXz 1.96 1 1.96 4.63 0.068 5 AT 2.06 3 0.69 3.02 0.1567
XXz 0.20 1 0.20 0.48 0.5116 HHRZE 0.91 4 0.23

XX 2.10 1 2.10 4.96 0.0612 | HEZE 30527 16

Hiith, HE AR BTG 4758 P407 N 15%. P188
N 2.5%. FILFLEE-80 N 1.8%. 1,2-5 “FEFHE N
15% o iR 4 Fe AL 77 P AT i %% 3 it BTG, #%18“2.1.3”
TR F7 00 B, AT IIE 3 4k, DS EEL
HEFEHIN (33.14£0.2). (33.4+0.1). (332+
0.2) 'C, SHMELEE (32,5 C) ML, RFiZATT
FE T .

233 SBTG #HAEMFEE W “2.3.27 HUNH
AL BTG 475, H%AREZEXN SBTG KEkHR
B S MR 52 m . AREUAR 7 B 1,2-70 B
FILALE-80, 3 MIFREUR & 73 ECN 1% 2% 3%-
4%- 5%~ 6% 7%~ 8% ZHATEE YN 5 i i T 3
o, FINAL DT B P407. P188 $iHE A G, 4 C
TiEkiE %, #1% SBTG, HWEAR#EZE SBTG
FIANIER . B O fe e e S SRR, A5 RN 3
Fin. BEESASEEEZ RN, BRI

VBT 10T AR SRV FLAE A I , s kil P T 4R T B
DR 2552 R APMIR . B DR T R e i
T & SR ) B AR B A TN 5%
2.4 SBTG N MHIR RIS ASE 2R

el “2.3” TURNHEE M BTG 477 & SBTG #
255, PATHIZS 3 it SBTG, WLEIE TR ik 5 ikt
HEERT JERIAMER . 2558 (K 2) BIR, ARE
=i (25 C) FARREAEC R B BARATER
Wk, 33 °C K UL b RIFE kR B R R [ 44

¥ SBTG ffill & %tk (B SBTG, T-60 C
BCIR VKA TR 24 h; J5 B T-35 CAEGTENLH
HATHET, HAE 10~15Pa, AIEEE-50 C, ¥
R TERIS E] 48 h, BPAS), HUE B RWi4:, /£ SEM
TMEE SBTG WHEIOUEA . HIE 3 A4S
Ji TR ) 5 4 55 T B = 2 IR S5 4409, 245 m] 4
A TPPRE R, FFE KB IR A

%3 SBIGHHEER
Table 3 Investigation on drug loading capacity of SBTG

BRI/ % LAINEZN B AR E JR IR/ C
1 FPTA e K SRH e e TR T BLRE. I E 335
2 FPTA e K SRH e e TR T BLRE. I E 334
3 SRR SRESE e VR T HORES R 332
4 SRR SR SE e VR HORES R 33.0
5 SR e A SRE SE e TR HLRES R 329
6 FFT e A SRHUE O IEEBONIE TS . I ERAMEDOE B0 A SRITE 324
7 T e A SRHU S WEEE . R A DB DUE B0 JE A S IE 317
8 LT e A K SREU R I IEOE . B A EDUE B0 JE A SR ITE 31.2

i
2 SBTG HISMRMEAR
Fig.2 Appearance character of SBTG

33C

i 1200 X6000

E 3 SBTG &T#H SEM
Fig.3 SEM image of SBTG freeze-dried powder
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25 SBTG RTEZFTFEMN

HU&E & SBTG B T TR (HA2A 50mm) |,
MR AN 1 mm, BEATHER AR 4T
251 ZMENMAAES T ERGEEEAT, &
B RARH 0.01%~100%, FfSFEN 10 rad/s, HEHN
33 °C, MBI fif R 2 (G FIFFERLE (G
B BY D) AR AR Ak ) il 2% . N AR 3 AT DAR TS
SBTG MZPERFAX, iR uwE 4 s, MRARF
R RRT, MR E GBI E G i}
FEAHXMEE , G'> G 3R UL I i s 5 3 S 4
frs B NAR R R, GRI G5 R BT,
O B s 5 AT LR B AR, IV BE AR R T
G", W] R AR T K Bk B A I 1R 28 Bk 44 A 3 3
I, BERORES AR RERORES . BRI MBS HR
D LI TN ASAE 1%, LU AREER S5 79 1)
SERENE
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Fig. 4 Investigation of linear strain scanning
252 HARRFENE BERERNHN 20~50 C,
THERIEZ DY 2 C/min, WX G'~ G"HETRE AL il
2, MEAHARIREE, AT AUALR B RN 9 Rt I
FZ. i 5 A5, HiREN 333 T, ¢'=6", Al
N SBTG HHEE AR &
253 BURAROHT ARG, WK
SEAN 33 C, BAEA 1%, 7E0.01~100 Hz % SBTG
HETHRE, RALBER A BA R E M. 1 6 nT LA
FHL, GIRZERT G"HAEHAAZ, SBTG KIMA
R [ A o H AT AR B = 4R RS
2.6 SBTG IMNEHER
2.6.1 ik SHOCERIESEESE, D
& T SBTG R bR HLIr 1 E Bl E -

(1) ESW. BHESH: BN Waters
Xbridge Cis £ (250 mmX 4.6 mm, 5 um); I

104 3

103 4

i E/Pa
2

10! 4

10°

20 30 40 50
IR/ C
5 HETEREER
Fig. 5 Investigation of phase transition temperature

104 =
G

& /Pa

100
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A% /Hz
E6 SMEWEE

Fig. 6 Investigation of frequency scanning

9 ZJi§-0.05 mol/L e — S AR (N = il pH
HZE 6.240.1) (10 :90), ZEfFWM; AR E 1
mL/min; KK 220 nm; #EFEE 10 pL; AR
30 C.

(2) /NEEDE: 3EHEN Waters Xbridge Cis #

(250 mm X 4.6 mm, 5 um); Ji AN Z.1E-0.05 mol/L
MR AW (=R pH % 6.240.1)
(30 :70), ZFFEEHEML: AFAE 1.0 mL/min; il
HK 265 nm; HEFEE SuL; AR 30 C.
2.6.2 XTSRS AREDON RS S
Bl EAE S HR/NEE R, A AE TR
W, B, R, WHIERE S, JE S
il ERER/NBERT R L4 8 505.50 501.00.
230.00 pg/mL 0T B SIETR, 4 CIRTE, #&H.

KA 1 mL 75 S0 &R 0.6 mL A Ak
SWESRE T 10 mL fFGEEHF, R e,
135 ZHIAVENTE SR A5 R, & .
2.6.3 AR A

(1) TS BN FEEFRISBTG 40
mg BZRIA, AKBHET, 010 mL KIFEHFE
B2WIRA, =S BRI 3 R, K
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15mL, BURNZEEW, KBHET, s, ¢
EHRE 10mL BT, w, WA,

(2) /NEERK: F5ZARE SBTG 4 mg & 10 mL &
A, IRBhARERE, e, R,
2,64 LEMEFER HCESRAE S SRS
HRR VAT SRR/ NBEBOG RS VAR . SBTG A
Wik, FAWBH, % “2.6.17 TN OIS T )
B, S, AN SHEEEILE 7, DN
W 8. fEZ G, SBTG ALl i I AN
XA S 2. A S, NBET (B
U BRI I TE], HRESEl e 4o sy, oAt
H ot =F W LT
2.6.5 ZMERRFL FEEIWA “2.6.27 TUHXHE
mIROE R, B EE SR EIRE S N
505.50. 252.75. 126.38. 31.59. 15.80. 7.90 pug/mL,
FAE SR IR 4 A 501.00.250.50125.25,
31.31. 15.66+ 7.83 ng/mL, #hFR/INSEBHR Bk JE 4

e
A FEZ I k

t/min
7 EBWMENTSERESWNBMBIE (A). SBTG {#
H@AER B). ZRAN (C) B HPLC
Fig. 7 HPLC of matrine and oxymatrine mixed reference
substances solution (A), SBTG test solution (B), blank
solvent (C)

INGER,
A

r T T T T 1

/NBERK
B
Ma,
\C T T T T 1
I T T T T 1
0 2 4 6 8 10

t/min
8 HE/NEEEHIREAIAR (A SBTG HiX&@iEiR
(B). ZEHIAF (C) # HPLC
Fig.8 HPLC of berberine hydrochloride reference
substance solution (A), SBTG test solution (B), and blank
solvent (C)

5124 230.00. 115.00+ 57.50.28.75 14.38.7.19 ng/mL
PRGBS, 2 ld% “2.6.17 TR ik 41k
HERE AT, 198 BB R g A, AR EIK
FERREAARR (X0, WETRBAIAAR (YD) Ll it il
&, ATENERIES T, FE S S S

BRI /N BERI IR 5] V4 J7 R 2 il Y=15.985 7 X+
10.919, R*=0.999 9; Y=7.176 8 X+14.086, R*=
0.9999; Y=18.053.X—47.995, R2=0.9999; #:H %
W, W2, SATTS0. EhER/NBERR RIS T
WRE Sy HIAE 7.90~505.50. 7.83~501.00. 7.19~
230.00 pg/mL 2 R IFHRILER R

2.6.6 FEEEES  FEEEDGE SHANEE S0
TR B KT R VRN R R /N BE BRI R VA R, 1%
“2.6.17 TR RS AF AT b, A 6 Ik, e
Sk BT S NEER G AL, 153 RSD 4>
A 1.02% 0.79%. 1.44%, &5 52 WA 55
R4f.

2.6.7 FaEMEHE W “2.6.37 T F AR ATR,

% “2.6.17 TUN 3l 264450 3 TH 46 )5 04 24 4. 6.
8. 10, 12h B, MGES S, A S S0, NEE
PR IETH AR, 753 RSD 23514 1.98%. 1.61%.

0.53%, 45 KA TIERAE 12h WAREME RIT.
2,68 FEEMEL % “2.6.37 W FITEPATHI&
6 P IA, IR “2.6.17 TN AL AFER
MWEE . TS, DRI, 5
H &% RSD 737108 1.16%. 1.11%- 0.48%,
SRR ZEEEIE R

2.6.9 fIFEEIWERES RS RRECIE SR bR
B, FAE S, DB B SBTG Hih 6
By, $ZHRITAS 3 M SRS K 1.0 f5ER
XPRE S, F% “2.6.37 TR J7 v A B i ) 45 A
W, 4% “2.6.17 TN EG&AFEAT 04, LABE
ITERMERDAT R R A 20, E WS, D
RO SIS &, THRGE S, A S, NBE
B (K RS B % f2 H RSD M o 45 5R% 200, EALT
Sl /INEEBR )T S IR [T 53 0N 100.62%

100.70%-99.66%, RSD 43514 0.84%-1.62%- 1.25%.
2.6.10 MRIMEEZHET A HENT AL SBTG
EANBEZE L. RS EEFRIUE B SRR IR (&
S EMRIY) 5% ). SBTG (FZ5E N 5%) 735
TONENT ST, 4% pH 7.4 BER E: 22 (PBS)

VERRTRA BT, I N (37.040.5) C. B35 H 100
r/min, Z3AI7E 0.25. 0.50. 1.00. 2.00. 4.00. 6.00.
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8.00 h JUFE 1 mL, AR JE I [R5 5 S5 )
B, FERAZ 0.45 pm LR EE 5, % 1
IR 0% 7 R W BT 5 PR 2 SR A S
ANBERRBT IR . AR T AR A 1 R A
B (cumulative release percentage, Q,) 120, 2

w2 Rt 2, a5 Rkl 9 s,
On=(CaVut HZ CV)IQo

i=0

(D

Oo NBHUREU SR SBTG HRARRS RIRE, N
55 1 MR SRR SE I TR FE , G 9H n UIBURE R ER
SRV ST RLRBE , Vi A RERHUREAR T, Vi AR
) B

SEREIR, SRR AT ST 2
h CIAFIBRCF G 1, SBTG TS S HAE 4 h It

BUAEIF- 61, Shi, SHRIIERY SBTG
H S A S IRLE R A T 1) SR AR R SO A 2R
SHAPERAD I P S HRAERE U i i SR AR
P E N (81.94+4.48) %, SBTG N (86.30+
1.67) %, —FHTE 8h I RAVRE AL ARL; SHFEHL
YW SBTG HR/INEEBRAE B o2 1) R T
RN (72.61£2.90) %. (95.76+1.12) %, i
I R I A B B T

X SBTG b tE i/ b e . & S
ANEERR AR SR OB R AT E M. —44. Higuchi
Ritger-Peppas A FEfl&, H, &R 1,
RPN EHREF, ERNEK 4, =F R E—UF)
JIEERERIVCRC B vy, 3R SBTG 7ERE UL F2 H LA
HCN R,

7N

SAOUSRBE 100 1 ZAOUSRIVE 100 1 B
100 ——F——F—3 e L o
/ SBTG 801 1 < SBTG 80 1 SBTG
L 801 * N [ © e
i G oo e BRI
= w0q = = 74
éz ‘ AL é‘%\; 40 7 / B \-’E% "‘l‘ INBETH,
BE 40 - AHEEE B y w2 B 01 f 5
209 y
20 204 ¢
— 0 1= — —
0 3 6 9 0 6 9 0 3 6 9
t/h t/h t/h

E9 SHREIMIERS SBTG hENESH. HEMW. EREEHNRRBTRER

Fig. 9 Cumulative release rates of oxymatrine, matrine and berberine from Shenbai extract solution and SBTG

R4 SBTG o 3 MMEFRR S ASMNERUR B S

Table 4 Fitting of in vitro release model of three index components in SBTG

R

WEIRE
AN S EEd /NEER

RN 00=58.900+6.760 t, R?=0.4869

0,=33.5401+8.980 ¢, R*=0.7202

0,=39.300+8.690 ¢, R*=0.733 6

—HE % 0,=99.390 (1—e 1501, R?=0.993 5 0,=90.990 (1—e0747), R2=0.999 3 0,=93.380 (1—e*%01), R?=0.988 9

Higuchi
Ritger-Peppas 0,=67.920 /2, R?=0.788 5

0,=25.640 1'2+39.970, R?>=0.788 5 0,=32.580 t'>+10.710, R*=0.877 8 0,=31.450 ¢'>+17.340, R>=0.887 4
0,=45.530 3%, R>=0.907 3

0,=50.960 2340, R?=0.927 1

2.7 SBTG RRZHHFM

2.7.1 FREBAURRIIER K 4525 B SD KR 60
R, ENHERRSE 1S, BN A E2 . B
FHPEZG4H. SBTG 4H. BTG 413t 540, 4l 12 H.
Bras G A, B KRISE B Sl S0 Dl 2
BT K MEE . ZBEAT 6% E Sl (AR LL 1 :
415010 RIELEIH R E B SH (COP)] ik
FROARRR, ERERE R 12h, EER, 2
FALPER R IEH, FEHEE(E)E, KEA 160 L COP
[ TC ARl AR BT CHLT 1 E R4, BEALT]
20mm) 10s. 7~8h &, MEERBRALITAMIEH,

KRN AR MK H A B, BIIERBK
e AHSHEMAE RS TAEK, HESH
BT LN B EEEE 1.0 g/(ked)®); SBTG 45
BTG 44 F 5t Mkt 1.8 g/(kg-d) (SBTG HAHYST
SRS 10g. HiH10g), FERLAZE 2 KEA,
2.7.2 KERIMLFEF TNF-a. IL-6. IL-1B BIME 45
251 B KRS 12 h B, S be i KRS
G 5 Zh Bk A 1L T A BUs IR I, 4 C
FE 4h J5, 3000 r/min Z0 (EOFAE 9.7em) 15
min, ZELJZMIE. HR3E BELISA 55 & 15 B 154
Y, 3T TNF-a. IL-6. IL-1B $85M0MIE . & 5
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x5 ARMBERERFUEEREAREMILEAMKERERRY (X£s,n=6)

Table 5 Rat serum inflammatory factor assay results and rectal and anal swelling and rectal coefficient in rats (X £ s, n=6)

2H ) FE/(gkg-d?) TNF-o/(pgmL™)  IL-6/(pgmL7')  IL-1B/(pgmL™")  ALR B AKE/mm IENTES
=H - 13.28+1.86 48.42+11.38 8.31+2.39 1.07+0.10 0.10+0.01
TR - 57.65+2.88"*  536.63+61.14"  78.65+7.78** 2114032 0.18+£0.04™
RH 2 1.0 27.01£221%  170.164+23.23"* 25361445 1.310.13%  0.13£0.02##
SBTG 1.8 34361232 24243 +43.98%  28.70+4 58" 1.37+£0.12%%  0.134£0.01%#
BTG 1.8 54.31+3.34 525.10+52.12 74.93+9.25 2.10+0.22 0.17+0.03

H5EAAWE: "P<0.001; SEAAHLLE: #P<0.001; &7 [,
P <0.001 vs blank group; ##P < 0.001 vs model group; same as table 7.

AT, 5 AAEE, BB TNF-o. IL-18. IL-6
KT (P<<0.001), FUTRREAR AL T
o HERIALL, BHMEZG S SBTG 41n] &2 BRI
KRIIEF TNF-a. IL-1B. IL-6 7KF (P<<0.001);
M BTG HERFMZESR, (A NEEH. 4%
B, SBTG Resil 2 5 K7 TNF-a. IL-1B+ IL-6 [
Rk,
273 KRERATEMKE. BERHEW N #%
“2.7.27 WUNIEICRER G, RENTTEHAHL,
fiiH 4 CHUYA PBS MykEMIE. = HHKRIT
[R5 IR 5, TR S5 5 B 1 Ol . REREERE 6 h )5
JUL T e U B S, LT P8 L 3 2
16 D042 P R 2, HEME AR IfL s 22 FE M2 X SBTG
4524 o ] LSRR BT I IR B B B PRAIG, BV
YW BEREL TR K SRR IR I 15 B B B ot
WHEMG, RIERA R BTG AKREMITE
WK AR, ARG T4 ER . K
IR HBIEAVERE, JEe R L 4
220t I i A SRR 25 v B I 0 4 2 5k

HE B K AL VB AR, BUOLPIME R N
N e B2 o Jd il 520K BRALT 1 A, UL
BIE, @R NE S SEAMHE, BHIEREAT
JE IR R B2 0 (P<<0.001). SHEERIALELE:, [

X 40

X200

=) T

FH 424

PEZG2H 2 SBTG 4H (1) JILJ) Ji K 58 45 8 25 PRI (P<
0.001), BTG 45524 28 i i B 4 B e S 35 Pk 22
H W RETHE R B A KR,
KARRH LKA o B EU R H e T A
W AR IEAR TR JE, FoEE, 1N ERR
s B REChE R E S KRR &R HE.
mFk s Fw, SEAMANE, HEAKRER R
WEI (P<0.001). 5HRIHLLE, FHMEAHE
SBTG ZH#4m] 2 3 PR R B R 2 (P<<0.001),
BTG HHAM R GBI LT R E 225 .
274 KREMALUHRESE KEEMERA
AUBITIK . AL YA B, Geta. Bk, 1A
oL DAL, DUIIRAS 4 pm R, 7E BB
MR E R B AR . KR B A S )
R EE R 10 For, A4 KR EMASS Z 4850
B, FEETLEE E RN R EAR R, B
Sk, EAZYBIREEEE, BAHN, Rgl
MEEFE, FEENZNSAHNWE, TR
S, NUETT WA 4EE 5], HFE%, NE.
KB R TEH R RH, R SRR, B
R K BTG 4K SR E AL R E R 2RO BE R
AT RRARTE IS, MOIRANM s, R B AT W T s
PENAE, REIRANML. WA RS R M IR &

A noirsE
PRIz
L
FELLE
A

SBTG BTG

E 10 KXREMEAREYHE

Fig. 10 Pathological section of rat rectal tissue
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FIENE, oRmEZs, NEHEE, FEligmi
FYEHEF M BT - PHPE 24520 )2 SBTG H B A N 5e 3,
AR B AR KR EARAN A, SPIR B A R
HAIR R TERE, RV B Sk, RBER
Z WUZE . KIEEHGREER N, $#&78 SBTG X &
PEAE S S A 25140 RAIR ST AR R AR
2.8 SBTG FAR{ERAHFHRR

2.8.1 RT-gPCR il K B 44k HIF-1a.
VEGF. MMP9. TIMPI mRNA #i5 HUH-80 ‘C{#
FEMRB A ML TE AL, R RNA $EHGAR &t
B0 ER, $RHUE RNA. HIEHUITE RNA &
KRG A B cDNA . LA S BT S cDNA JARAR
PL B-actin A S, DL 228G ik B Fa bR mRNA A
WERIEE. SIPFHIH LA T A TREERAF
WitERL 51T PR 6. HEE 7 Wk, 5FH
ML, A K BTG 41 HIF-1a. VEGF. MMP9
mRNA MXfRIAE I EE FF (P<0.001), TIMPI

mRNA HXFRIEREE FH (P<0.001), H BTG
ERRAAMEL TR EEE R . SRR, [
254 J SBTG 4 HIF-1a. VEGF. MMP9 mRNA
FIXNT A B R E R (P<0.001), TIMPI mRNA
X RR EEE EA (P<0.001).

*x6 514975
Table 6 Primer sequence
£ %) (5°—3")
HIF-1a F: CGCCACCACCACTGATGAATC
R: GTACCACTGTATGCTGATGCCTTAG
VEGF F: GAGCGGAGAAAGCATTTGTTTGTC
R: CGCCTTGGCTTGTCACATCTG
MMP9 F: CAAACCCTGCGTATTTCCATTCATC
R: TCGAGTAGGACAGAAGCCATACAG
TIMP1 F: ATGGAGAGCCTCTGTGGATATGTC
R: TATGCCAGGGAACCAGGAAGC
P-actin F: CACTTTCTACAATGAGCTGCG

R: CTGGATGGCTACGTACATGG

#£7 XREMELAT HIF-1a. VEGF. MMP9. TIMPI mRNA . HIF-lo. MMP9. TIMP1 EE#EWHRIAEE (X+s,n=6)
Table 7 Relative expression of HIF-1a, VEGF, MMP9, TIMPI mRNA and HIF-1a, MMP9, TIMP1 protein in rat rectal

tissue (X s, n=6)

T/ mRNA AN F k& EAMNREE
2H 5]

(gkgdy  HIF-la VEGF MMP9 TIMP1 HIF-1a MMP9 TIMP1
=] - 0.98+0.19  1.0240.05 1.00+0.13 0.98+0.14 041+0.07 0.75+0.07  0.9440.09
il - 5.814+0.29" 2.1440.20"* 3.904+0.11""* 0.2940.10* 0.984+0.03"" 1.21£0.06"" 0.1240.06"
A28 1.0 3.0240.13* 1394021 237+0.36% 0.784+0.12%#% 0.5310.04"% 1.08+0.03  0.64+0.04%
SBTG 1.8 3.1340.12# 1.48+0.25% 2.51+0.32%% (0.7440.12%#% 0.4210.05% 0.8310.06"* (.62+0.07%
BTG 1.8 5.704+0.32"* 2.174+0.12" 3.89+0.12°" 0.26+0.07"" 0.50%£0.07 1.184+0.10  0.104+0.07

2.8.2  Western-Blotting £l K % L% 2H 27 HIF-1a.
MMP9. TIMP1 f)5&ik  BUK R B4 RIS &
H, 8 S AT B 0 I e B i FRLUK 0 B9, TRV S,
5% M HE kY, IR AP T E A 2h, —H1 B-actin(1 -
5000). B-tubulin (1 :1000). HIF-la (1 :1000)-
MMP9 (1 :1 000>, TIMP1 (1:1000), ¥ 60
r/min4 CHFHIIR, EiE FI¥E —$i 2h, lIA ECL
RACHBOIAT WA, FIFH Image J BAFEATEE
25T K FEARL AT o

HE 11 3R 7 oA, S5FE4MEIt, A
HIF-1a. MMP9 2 H #IA /KT 83 EF+(P<0.001),
TIMP1 & HRIE K2 3E L (P<0.001) . S48
ML, FHPEZGA HIF-1a 2 A RIE KT B R
(P<<0.001), TIMP1 &3 EF+ (P<<0.001); SBTG
4 HIF-lo. MMP9 HEHREKFEZFRFIL (P<
0.001), TIMP1 &3 EFt (P<<0.001).

HIF-lo | wweme @D womy oo o] 12105
MMPO | e o —— o _—— | 1.0X10°
2.6X10%

TIMP1 | e = S W, —

G GEy G ey | 42x10*

FH O A Y SBTG & HBHK

B 11l REXREMEAZEEREER

Fig. 11 Rat rectal tissue protein expression in each group

29 BUEFERE
HHRHILLX £ s %R, KH Graphpad Prism 8

AR AT G A A % 5@ id One-way
ANOVA HHTRLEE. 4 P<0.05 i, @y
BEZESR.

B-actin
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3 Wig

FRIEAE N — P W5, e IR BRI
ALTTH I BARK . &9 SR FE SRR . 7EVRT 1,
RKEHBHIEIRANIRTT, VIERRER . ek iR
52 LA 2 25 fe s BELEE T TR e L 3,
Xl R ¢ 25 77 2 RE I A $E 15 24 I3 R A 11
WEE, fE2E RS K%

PR TR SRR, RS I 45 2451
VEMTER, [ R MEREAR: AT B AL IE Ao 1 BE 15
AR, PBICEENAER: BA RGHNGEHE,
LAY TE SRS AL, $em 7 B E ARG i &
TR BBURE I ) e 0% I8 55 TP () A8 SE B AS B AR
WASMEAS, BEWEILTE R, &R
JRAERZIIREE, BAEKAI/E RN SEIE
e 255 3, JLHIE GAE N 5L BN 45 24 %k
f&. P407. P188 EHEA LM (PEO). RENM
(PPO) 41 PEO-PPO-PEO & TR =i BLR &
Y, P407 R RUFII MM S, T iz TS mEs
IR IREE o (EAUER PA0T 1E ikt e I8 o i) 4%
R B B R B P LG, LRk P407 X 2t
AR, N P188 1ENIREEATI .
P407 Hin N\ /> & P188 i}, PEO. PPO Jfi & th it 2%,
HE— DR MR RN, R A Tk $% P407.
P188. TILALHR-80. 1,2-TH A, WTH
AR, WINRBEEIR RIS K IR A A 2
TS5 8 SO AR, A PR N BER I N3
AT L BLHS-80 REIE INFL A fF FE 2], P40T 4T P188.
RIAEE-80 1,2-P0 “REHRAMEA], Al A 2R R
ZhH,

2P RS R o, @it KRILE KBERES
MEE. KREMALHREY) s R7ar 7, kA
S SBTG 2H AT LA 25 B AR BRULL R A B P e JHC 1
o EGME SR, e 5] KR % M4
L, HE—PmE T 2 R BT FE . TNF-o. IL-
1B IL-6 1E ML B {7 48 BRI 77, 2> e 58 SE 4t g
RIEPY, TNF-o Fif<iii g FRE bR, (it 10-
6+ IL-1B /=4 . IL-1B HA ek s MEAH 7« 34k
OFE R, AT AT A P A e [ i T A e SR A SR 4,
HIE RN IL-6 I RIA S S8 - R 40
HAR I 70 dh, 2 AR, JAidimis e oe,
PERLYI IR T JORE L0, J9E 5| R AT B4
TR BT s, SRR, eI
AR, REIEE T, HIF-la #0805 B S EE

SV i K= S B B e e P T =N | = S B
HAFIM . K, FFaTREGI KM, B3, B
AN MMP9 5328343, B R S o i
H, BN PR AR, WA IMAE B, INEREE . TIMPL
YEJ9 MMP9 [P0, w] By ik JLEEE R B el A
I AE I BB AT RE S R I SR RAE IS AE S ],
TR RAEMEERI . SBTG REWA 23] 4 0F
7 IRRE I, MR B 29, R4 SBTG XJ#F
I BB YT ROR 5 LA S 2 M PR i PEAR oG .
AR 2 K F1E R, SBTG A B TR e ie iR,
RFHLEE, ML R 1 H 697 . RT-
qPCR & Western-Blotting &5 5%, SBTG 1] &%
P& HIF-1a. MMP9 R HHJRIEE, #5 TIMPI &
HRIAE, M) DR G T S0 W I8 B 1S
A NLERA 2 s B 1 R R BUILE TR IR

Zi L, SBTG 4bJ7 Jfill & T2 nl AT,
Pem B AR E AR, BAA RiFrRe e,
Hor B S5 S50 S R AR BRI B2
St BA R ER, UESE SBTG fERHERIT Al
RE LA 22 T R

FBAR ALY ERRELEAZFR

SE R
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