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Formulation Optimization of Zuojin Pectin Capsule and Its Protective Effect on Gastric Ulcer Model Rats
YANG Guigian', LIU Wen"*, TAO Ling', SHEN Xiangchun', SONG Shuoyao', ZHANG Huan', LI Herong',
WANG Shouli', SHI Huiyun' (1. School of Pharmacy, Guizhou Medical University/Engineering Center for the
Highly Efficient Utilization of Natural Medicine Resources in Guizhou Province/Key Lab for Pharmacology and
Pharmacogenesis Evaluation of Natural Medicine in Guizhou Universities/Guizhou Medical University-Guiyang
Joint Key Laboratory/Key Laboratory for Optimal Utilization of Natural Medicine Resources, Guiyang 550025,
China; 2. The Affiliated Hospital of Guizhou Medical University, Guiyang 550025, China)

ABSTRACT OBIJECTIVE: To optimize the formulation of Zuojin pectin capsules, and to prepare modern Zuojin pectin capsules
with protective effects against gastric ulcers. METHODS: The formulation of Zuojin pectin capsules was optimized with orthogonal
test with the contents of pectin, soluble starch and dextrin as factors, using formability, moisture absorption and flow ability as
indicators. Zuojin pectin capsule was prepared by wet granulation filling method with Zuojin extract powder as raw material. The
contents of palmatine hydrochloride, berberine hydrochloride, evodiamine and rutaecarpin were evaluated by HPLC. Basket method
was used to investigate the release behavior of the capsule in 0.1 mol/L HCI solution. The gastric ulcer model of rats was
established by intragastric administration of 75% ethanol. Gastric ulcer index, the inhibition rate of gastric ulcer and the
pathological sections were used as indexes to investigate the protective effect of Zuojin pectin capsules (the doses were 54, 108,
216 mg/kg) on gastric ulcer. RESULTS: The optimal formulation of Zuojin pectin capsules included 45% pectin, 12% soluble
starch, 27% dextrin and 1% xylitol. Results of in vitro drug

A REG IR < [ 5 A SR FE E  BE W) 0T H (No.81860706, release showed that palmatine hydrochloride and berberine
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2#)(No.GNYL[2017)008 %)
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hydrochloride in Zuojin pectin capsules released 53.76% and
54.82% respectively within 1 h, completely released at about

8 h, and conformed to the =zero-order release behavior.

2492109374@qq.com Different doses of Zuojin pectin capsule could improve the
# S o S W BFSE T 1) - 25 T ulcer injury of gastric tissue in gastric ulcer model rats to
BrEAR, HLGE:0851-86823742, E-mail:642771631@qq.com different extent, and significantly reduced the gastric ulcer
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index (P<<0.01), significantly increased the inhibition rate of gastric ulcer and the percentage of positive expression area of Schiff’s

iodate staining (P<<0.01). CONCLUSIONS: Zuojin pectin capsule with protective effect on gastric ulcer and certain sustained-

release effect is successfully prepared.

KEYWORDS Zuojin pectin capsule; Gastric ulcer; Orthogonal test; Sustained-release effect; Rat
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leon 7.0 B354 1 V%S ) W9 F 2% [E Thermo Fisher Scien-
tific 23 7] s ME104/02 B J7 43 22 — B, T K- [ M4 8 -

- 2328 - China Pharmacy 2021 Vol. 32 No. 19

FoR ZA0E8 (R ) A BRZS Al s BS-223S T A 73 2 — 434t
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TR 25 AT BR S FD AR R ST XS R N (it 5
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B3R, AE YK 90 min, A5 3 AR UM, e 4% 25 K45 T4
IO T e KA oy AF B IR T W . W R 2
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Fig 1 HPLC chromatograms of mixed control solu-
tion, test sample solution and negative control
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a(tana=H/R)", FRIME 3, HEAR M aft EEME .,
24 EXRWEMIEAESREEENLT
2.4.1 IERRRIT AR 455 SCER[12— 13 DL A HT
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AB,Cy, BRI St l 45% AT IRYETER S 8N 12% W)
WHEEN2T% AR N 1%,
*1 HEES5KE

Tab 1 Factors and levels

k¥ =

4,% B,% C,%
1 25 7 7
2 40 12 17
3 45 17 27

R2 EXKHRHEHER
Tab 2 Design and results of orthogonal test
s 4 B C WA N TRRER AR
1 1 1 1 18.000 29.000 34753 81753
2 1 2 2 18240 29.434 34940 82614
3 1 3 3 18.070 29.552 35200 82.822
4 2 1 2 17.560 29.91 34789 81.640
5 2 2 3 18.690 29.358 34832 82.880
6 2 3 1 18240 29.271 34885 82402
1 3 1 3 18470 29.491 34540 82.501
8 3 2 1 18.390 29.692 34452 81534
9 3 3 2 18470 29.697 34477 81644
K 47189 245895 246.690
K 246923 248029 246.898
K 247679 247867 248.203
R 0757 213 1513
R3 HEFHER
Tab 3 Analysis result of variance

KR P A ] F p
4 0.098 2 0.049 2.166
B 0.941 2 0.470 20.751 <0.05
C 0.448 2 0.224 9.889
RE 0.045 2 0.023

1 Foes(2,2)=19.000

Note: Foos(2,2)=19.000
2.4.2 SUFSEEG 4 R OE A SEUR 0T e H A B AR Ak
A7 il 25 3 Hb A2 4 0 e e 28 (4L 5 4 51 4 20201201
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JEEPEM . 455, S HE K E 17550 4y 84.124(RSD =
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Tab 4 Determination results of 4 active components

in 3 batches of Zuojin pectin capsules (content

per 0.26 g)
1% HREST, g NN TR FREW, b RRERM, pg
20201201 401540 16 250.75 224.09 133.10
20201202 401342 16 249.90 224.14 133.18
20201203 4019.59 16251.93 22341 134.94
FELA B4 0.1 mol/L #h MRV R , %39 A 120 t/min. Bt

50020201203 254 IR 6 6r, 430l BT R A
Iy 6 A . R R BT il B AR ZE AE (37 £0.5) C
J&i B 6 AL SR I AR S8 b, 7 BV stk 17
B BI1E0.5.1.2.4.8 12 h IHHUEE 10 mL, I Ko b #b 5
AH AR FR SRR 7 A ot MR H (7 e 0.22
wm FACFLUE IS IR 8 . R “2.27 01 g 57 1) HPLC
I LU A BA RN 1 e, TR R AR
JRE Q)™ B55E, Ae 4 LI e 3 v AR R £ T T AN R
INEERR RSN T I T — B0 7E 1 h B, 22 4 SR
e b R R B I YT RN ER R /N BERR 1Y O 4 il M 53.76%
54.82% , H —HHES h AL B GE 4. h Q5 HX N
TR IST [) £ 4005 R T 2L T 7 T RNk R /N BE G 1) Ry A
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ZEH A H A B RN S A B . ERR T Y T R
JINEETR Y EARR I WLIR] 2, B2 R A A R 2 5.
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Fig 2 Cumulative release curves of palmatine hydro-
chloride and berberine hydrochloride
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x5 HMEBDITHER/NERNBATEMSGER
Tab 5 Fitting result of release equation of palmatine
hydrochloride and berberine hydrochloride

1 e RN

] IR F HAHE F
g3/t 0=16217-0.137 09208  Q=16.175¢0307 09176
— W(1=0)=0576t+1345 05724 (1=0)=0575¢+1354  0.5696
Higuehi 1 0=3.625/"+18.948 08763 0=36131"+19.375 08721

Riger Peppas FEIL~ 1n0=0.7021nt+0.601 08958 1nQ=0.702In+0.606 0.894 1

2.6 E&RRRENZEMEARERHNRFIER
%%

VLB Bz e 5. B Bz Ml R/ S A ZUR Y 25

FREE DGR W5 S H R Ak T il A 4 SR e 2
Xt CEE TSR BUE Wz AR R
2.6.1 Srdl A2 SIERT K48 H SD K B N PR 1R R
LR G, #e FEATL DX 2H 32 Bl AL 43 Ry 1 i X6 BEZEL (S 7R Xof L
2 | BHE X B (RS SR  B e e N 259, 395 mg/kg) 2
4 SRR R R4 (155 mg/kg , W 1o 25 7)o A 4 SR IR e
W R ) A S IRV B R R 41(61.3 mg/kg,
Xof IO e 711 ek A 4 SR M M A v T BRIRE R R R ) P AR 4
SRR N Z AR b R R 2 (54,108,216 mg/kg) ,
B 6 o e e AR SR M B J A PN 5 1 4 24 9 AR
Fe 1 AR e B ST A, A 4 I P 208 PN 25 0 1) 465 2 79
JESH LI A T B 1 T B2 AR R X Y
YRR 15 AR FEER K, LA 45 4 K B S 15 A 0 25
(P LA BRER K R s RV A ) U B ARARE N 3 mL, B R
HEH LK ELETd, F6RER G, FAKRISE AL
K24 h SRJGTESE 7 RKWEE 2 h)g , IR % R K BE
AP K (15 mL/kg) , HAR S AR BHEE 75% LFE(15
mL/kg) il % 8 Bz A,
2.6.2 HEtHIREU B B MEI RN E RS
75% L BE 1 5 R RS Bk AR R IL A B T T
# N 2~5 min, Ff K BRURRBES K L ESUMEAL S . 7 B
B H B A2 IR0 B RS YT, A AR B K vk
PR B, SR A B B TP L AR AR T K 35, 0
S FH o BEAHALIC 5% B 2 A5 15 0L . R A Image-
Pro Plus 6.0 FFT T KBRS Bz 10 AR S B A AL SRS
T B B 5O B Bz R [ B Bm i 8(%) =8
1597 I R/ SRR X100 % 5 B 597 0 i 2% (% ) = (B
Xof AL 1597 1 AR — 2 25 2 18 159 TR RR) /A ARG B 24
Bz X 100% ], K SPSS 16.0 B4 % Bl E 47458
AT 25 R A x £ s FR s 2411 LR R L 26 22
AYHT, T 2555 Pk A 4L 1) 7 7 FL A R LSD GG, 7 25K
5 i 4L ) P L 5 SR A S OR35S 36 K e =
0.05, 520K R B 4148 R DL IE 3, 1 it gz 48 SR
Vo025 10 ) 300 4 SR WL R 6

FH &1 3 1 6 45 SR AT 0, 15 1E 5 0 BRA FL A, BTt
HEZH R RS BRI 1 2 A T W A 2R e Al , 7 8%
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Fig 3 Gastric tissue photos of rats in each group
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Tab 6 Results of gastric ulcer index and gastric ulcer

inhibition rate of rats in each group (x £ s,

n==06)
Eit] B, % B, %
ER R 0
FR R 2958+ 164" 0
Wb R4 7510747 7825777
KA A 1779 £ 10074 37354698
FATE SR AL 1530+ 1167 619154274+
it renrtyliviel 1740£0.67** 4315707
e kL el 15,63 10,987 61774342074
i s b 8874093 76.63+3.89%

TE G IERRTIRAL AR, P<<0.01; SRERUNT HAL Hegs , " P<<0.01;
5 R B Fe A, “P<<0.05,*P<<0.01

Note: vs. normal control group, “*P<<0.01;vs. model control group,
#P<0.01;vs. positive control group,*P<<0.05,*P<<0.01
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- 2332 - China Pharmacy 2021 Vol. 32 No. 19

Plus 6.0 KZ 53 B Z 000 5 BT R AE 1) ' 41 40 423 PAS
Yoy PG B 5% BE A AN TR R, 7158 PAS Yt BH M2k 1fi
FUE 43 He - PAS Y60 B 2R T BUE 40 Eb (9% ) =PAS %%
6 BH P 2% 35 TR 24 w0 B O RE B TE AR < 100% o 4%
“2.6.27 I N TR EAR AT ST b, SRS A
21 HE YL 0, 55 (00 LI 4, PAS e 5 55 13 /8] UL IRT 5, PAS
e PR TR A 4 F I 25 R W 7

HE Y25 JL R, 5 IE 5 BE AL Fb A, AR X R 4]
KR&OTET IR B AL R R T )220, H
FRRIEE I R A0 AR PSR AE IS I T S A, 1A 2 KR
 IRIRBE, EOREEF S 2, o] WLIRFERE 20 i i % [ 4 e
JER AT 2% 5 BRIE R J2 R G I b T LA L 4
s R AN . SRR IR R, A 2R R
RHIBEA 7 AN [FI R B sl e, ' B2 R T )=
SER SN[ R A 52, 200 RS A Rt k22 5 v
AR ENEY SR EARREALNE LT
e IR WG 1 N o P Wl ARG = N1 AL
R PR A PR 23 A1, 2B R e A 4 SRR IR N 5 W)
REA SR BT S KBRS Zh A 5 -
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Fig4 Micrographs of HE staining of gastric tissue of rats in each group(x200)
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Fig5 Micrographs of PAS staining in gastric tissue of rats in each group(x400)
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R7T BEKXRRBHAAPASLBIAMRIEZEFR B DL
MELR (xts,n=3)
Tab 7 Percentage of PAS positive expression area in
gastric tissue of rats in each group(x+s,n=3)

3 PAS Itk FiA i PAS Y0 Ptk ik
AL, % ARAML, %
A 320£023 EARIMEENAS 0890087
TR 0 FERRRRNEIGNRED 00920017
PR 007£0017 EARRRRNAIRRD 10540157
KA RA 1284008 || AR RRREARIRARA 18910307
W HIEF R IR e d, * P<0.01; SRR HRZH 4, " P<<0.01;

5 BEPE X IR EH A, P<<0.01
Note: vs. normal control group, ““P<<0.01;vs. model control group,

#P<<0.01;vs. positive control group,**P<<0.01

A I S Fie B AR TS A A LR ) A5 o 25 ) 2 4 4
BN B R R, BUI A2 & S BN B Ry A 4 A S0
SR E i, L TR R RS 518 i, 5
HRHNR A R s 22 N AR R UL ik 4 Fh
SR R A S SRR b, TR AU ) ) T o
R A H —— R R R S A A PR R A 4
TR AR A T AT AL . BEHER  Fe Al O i £
F14) 7 4 SR JGG T 08 118) U7 1) PR R 1 WV R I LI B
PR, H IR 4R U8 0 & i —.

FERSMRE LI 2 FARG I B T A2 4 SR e s 28
HER TR L T 7T RIER R/ INBE IR 2 FoA 250 A, T e 2K
B RN 5% 2 BE VR AR I4 A REAG 1 o 45 A 2 4 R B e 28 v
HEFRIUYIR B Ry R 5 5 2 0 SR IR B M ok 1 o i 22
T, VAR 5 5 B B R 5 4 B U BB Vs o A P 25
(R P, 28 2 R M B2 20 SR %) DR ] RS T SR 4 B
BB 528 2 B YR A 4 S I J 2 v ) 7 e IR DA B —
HAEER TR VA T P I T B R AL (R v B . LA
ERTR L I VT R ER R/ NEERR B i, R RS
FRREHAT R  Pen A ZRAER  fetE — e fE b
IR B R R BB 25 vk B 3k v 0D IR FR OB LA vt i £
T 7 1 R R SR

TE 25 5 10 4 SR I e 8 o 2 T Pl 350K L 9997 1
PR RIS AT 1 S LI A e 3 5] 1) e AR
FH S BRI 25— (A S J 0 5 0 Sy BH I o) HE 2547
BTG e o SEIG I T BB HLIK IE B X A 2 sy
X HRAL | B XT BB AL RN SZ iR 25 A iR S AN R T A2
& IR I AR AN 2 S AR B B Ry R 4L, H H Y S
N T AR B He G T e 11 8 PR3 ) %) ) ek 36k 25
Ha—"rHE, SRER, 2 OFEHSERER R
BAULURA T W R AR RN L, 3B R BTE R ™
o I BE BRIE R 2K e S R R b i R
RS 5 45 45 2 41K B i BR2A AR AL 347G AN TR 2 JE i
o Mo 254 BRI e N 25 s R AL R R B 5
PR 2R 76.63 % , 1 A2 4 R R BE R | A2 4 F L
Wi B Ry A K BRI B 1592 T 2843 0 29 37.35%

- 2334 - China Pharmacy 2021 Vol. 32 No. 19

61.91% , X $7R 2 R E N A W1 19 1ot 9 1) 24 3800T

REJE th Ze AR YT R B 5 R R ik i o O BLAR

WFFE R BR, 7o 4 R T PN 00 o 79 2 Y 2t 1 7

AR BRZHARIT . AR FIRZEIR 2B HE T e

IR HRHE B NIE T SRR, R M T H

FRL M5 T RO BB, IR SE S T ER IR /INBE I A5 AT 5K

FRMTE B PN B3 B I ], DTG [ B IR 4% T8 PR AP A

o a5 R B2 AR B B AR 45 & AR T

1l 8 B 7 4 R AN TR B8 /e JUAT B B 15 15t

GIRIPER, BVABLH 1 25— PG iR AT —

JE 2 PRTE MR

25 BRI LMEGE A A AU R A, DL A 4 4

WCHrE B A IEORE , LLBAT IR TR AN 26 AT 2

W BTSRRIy T R, SR R 32 TR HE 5 0 o)

TR R REIFAL T HAL D5 o e 5 T

faT 58 5 Tl A, HIHA s B 80K U 59 HoA i

FRIRAEI

SZ Bk

[1] BEIRANVAND M, BAHRAMIKIA S. Ameliorating and
protective effects mesalazine on ethanol-induced gastric
ulcers in experimental rats[J]. Eur J Pharmacol, 2020,
888:173573.

[2] XIEL,GUOY L,CHENY R,et al. A potential drug com-
bination of omeprazole and patchouli alcohol significantly
normalizes oxidative stress and inflammatory responses
against gastric ulcer in ethanol-induced rat model[J]. Int
Immunopharmacol, 2020, 85:106660.

[3] WANGY,SUNY W,WANG Y M, et al. Virtual screening
of active compounds from artemisiaargyi and potential tar-
gets against gastric ulcer based on network pharmacology
[J]. Bioorg Chem,2019,88:102924.

[4] ZRWRAT.AC G FUH A SCHRBIFGR B2 R o AR [D]. R 2t :
F AR R, 2017.

[5] W, X3, RAGH, . A 8% CBEA 2RO E Bt
BRI AR I R AL 5 (0], Hh AR R B 2527 ), 2019, 37
(10):2404-2407.

(6] WIHIE 40K, B8, S SRR 5T 5 0k e (0] H
iR, 2013,13(8) : 1-14,

(7] WIS, B, R, S5 AR B Ry 18 1 1 R AN AL
P 5975 1 i R WL (9. v B 4 X B 0 (B 2 el 2 ]
T1),2008,10(4) :32.

[81 MkmeHs JeT“3E-ROC R " A &P H Btz A7 82 4 H bF
FE[D].5EFH : B R EE 2GR %, 2019.

(9] ML, XISC, ER/E, 55 204 B EF SRR ZH MRS MR
WFFE[I). 2 S 1 25,2013, 24(1) : 125-126.

[10] XUSC, A, EHF, S IRYEN T A2 B EFERER 2
243 VR MR B 5T (0], A T BE 2 2R L 2013, 28
(11):3428-3430.

[11] X2y, BRZLaHE , S, 5. N I 248 10 Joid ok s v 422 v 1

FPEZG 2021 4E55 32 4555 194



LT NLRP3 S E/IMATE AR =000 5 A s I o5
T I 9 E AL i

BAR K 4,%%E,Z0Kk, 2 B IZR(ErTPEAAFHEER/IIAGTEREHM B x
210029)

RESES R285 NEAREE A XEHS  1001-0408(2021)19-2335-07
DOI  10.6039/1.issn.1001-0408.2021.19.05

 E B8 AT NODHZ AR E % 3(NLRP3) ¥ 2 MR8 B ALIR T = &30 A i M2 %0 £ (KOA) 7 I 5 % 49 HUH
Tk R IRK R AR R I Z 6B R N, R B AR (GC-MS) AR 9T 40k . FRIRAEE SD K R 55 35 47 AR IR
i (FLS) , & JA CCK-8 ##ml 10.25.50.100,250,500.,1 000 pg/mL“ = &3 # & i 3T FLS A& £t % v IS $ 455 5 12 h i
2 KOA ¥ i 2o oA, #am] 10,250 pg/mL* = & 307 48 & id 57 £ e AL A 4m it 7 NLRP3 b K % & B4 1 (caspase-1) | 8 T 48 % 52 & AF
&8 (ASC)#%& G & 3 mRNA AR & & 2 649 %o, Al K om A A 4m i b 75k b & s e A~& IB(IL-1B) JIL-18 K-, 45 3R . 3R IIF
W EHEF LA IS A AR e AW 0.51~0.61 g, FEIE A 0.33% ~0.41% (n=9), MIZIEL b 35 BIFRF
AL R BT T e 304, L m AR e b B @ AR 69 90.073 6% ; AT A B A B M R AR A F EEF (17573 9% ) o-4-
A (15,434 5% ) \E57 8 (11.509 5% )5 . %= &4 #A R 2R E A 10~250 pg/mL B, LT FLS A% £ ¥ L 2 E % a (P>
0.05) 5% &Gk, A 40 4m it ' NLRP3 ,caspase-1,ASC #9 % & & L mRNA 855 £ 38 & A& 40 it b & i P TL-1B \IL-18 K -F
R FHFH(P<0.05); HREAMMLE,“ = &4 A 10,250 pg/mL A 200 % b &k P L 3ARe ARt Rk SR KT B ER
& (P<0.05), %k “ = &3 48 L b T 4kl 1 49 %) FLS ¥ NLRP3 X J2 K89 7L iR b F i K I BIBE R R, i R 45 i &
KOA 7 Bt % 2 69 1E A .

KR R A KRR KR s NOD B2 IR Rk 3 K MK = &3 B R b s R AT S AR R e e

Discussion on the Mechanism of Synovitis of KOA Relieved by “Sanse Powder” Volatile Oil Based on the
Activation of NLRP3 Inflammasome

LIAO Taiyang, ZHANG Li, ZHANG Haosheng, LI Xiaochen, WU Peng, WANG Peimin (Dept. of Orthopedics,
the Affilliated Hospital of Nanjing University of Chinese Medicine/Jiangsu Province Hospital of Chinese
Medicine, Nanjing 210029, China)

ABSTRACT OBIJECTIVE: To discuss the mechanism of synovitis of knee osteoarthritis (KOA) relieved by “Sanse powder”
volatile oil based on the activation of Nod-like receptor family 3 (NLRP3) inflammasome. METHODS: “Sanse powder” volatile
oil was extracted by distillation-condensation process and the components of it were analyzed by GC-MS. Fibroblast-like synovial
cells (FLS) were extracted from the knee joint of male SD rats. The effects of 10, 25, 50, 100, 250, 500, 1 000 ug/mL “Sanse
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