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Abstract: Objective To study the effect and mechanism of grape seed extract combined with sulfasalazine on DSS-induced
ulcerative colitis (UC) in mice. Methods SPF grade C57 mice were randomly divided into five groups: control group, model group,

grape seed extract group (GSPE, 250 mg/kg), sulfasalazine group (SASP, 250 mg/kg) and the combination medicine group [GSPE
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(250 mg/kg) + SASP (250 mg/kg)]. The control group was given normal drinking water, and the other groups were free to drink 3%
DSS aqueous solution for 7 consecutive days to induce a model of UC in mice. The symptoms such as body weight, blood in the
stool, and stool type were recorded every day. All mice were sacrificed after drug intervention for 7 consecutive days. Blood, colons
and spleens were collected, respectively. The changes in colon length and spleen weight were recorded. HE staining was used to
evaluate the pathological changes of mouse colonic mucosa. ELISA was used to detect the expression of inflammatory factors tumor
necrosis factor: TNF-a, interleukin 1p (IL-1B), interleukin 6 (IL-6) and NO in serum and colon tissues, as well as the changes of
MDA, SOD cytokines. Immunohistochemical analysis of the changes of content of NF-«xB-p65, Nrf2, HO-1, Keap-1 were carried
out in colon tissue epithelial cells. Effect of combined drug was evaluated by the Jin's O-value method. Results Compared with
model group, the body weight of mice in the GSPE group, SASP group and combination medicine group decreased slowly, and the
symptoms of diarrhea and blood in the stool were significantly improved. The weight loss of the combination medicine group was
slower than that of GSPE group and SASP group. Meanwhile, compared with the single administration groups, the diarrhea and
bloody stools of the combination medicine group improved significantly. After administration, the contents of IL-1f, IL-6, TNF-a,
NO, and MDA in the serum and colon tissues of mice were significantly lower than that in the model group, and the SOD content
was significantly increased (P < 0.01); pathological tissue analysis revealed that the pathological damage of the colonic mucosa of
the mice in each administration group was significantly reduced, and the pathological damage of the colonic mucosa of the mice in
the combination medicine extract was significantly lower than that of the other two groups (P < 0.05). Immunohistochemical
analysis showed that the expression of NF-kB and Keap-1 protein in each administration group was significantly reduced (P < 0.01),
and the expression of Nrf2 and HO-1 protein was significantly increased (P < 0.05). Among them, the expression of NF-kB-p65 and
Keap-1 protein in the combination medicine group was significantly lower than that in SASP group and GSPE group (P < 0.05). The
expression of Nrf2 and HO-1 protein in the combination medicine group were significantly higher than that in single administration
groups (P < 0.05). The Jin's Q-values of the effect of combined drug on IL-1p, IL-6, TNF-a, NO, MDA, NF-«B-p65, and Keap-1
were all greater than 1.15, which indicated that there is quite obviously synergy between GSPE and SASP. Conclusion Compared
with single administration, the combined use of SASP and GSPE will enhance the antioxidant and anti-inflammatory effects of
GSPE and SASP. The combined use of the two drugs has a synergistic effect on the treatment of UC.

Key words: grape seed extract; sulfasalazine; ulcerative colitis; oxidative stress; inflammation; combination medicine

T 97 1 45 1 %% (ulcerative colitis, UC) & —Fh &
S AL v AN B A, 32 22 DURER W IETS i 5 45 0 32 2
15 PR 2 B 11048 1 AR S e G B P 8 1 Pt o T
R Ja A2 I R B , 51 % A 5 40 45 i % DA K
gt B N Be R AR I A IR RCRES, I PR TR 1
o HETIRKR L3697 UC FZ LI iR AEY)
) ) R0 B 28 A1 55 Dl 323X 2 ) o I L AR
Ko EEAER, BN E R E S8R,

i % FF 3 B (grape seed proanthocyanidins
extract, GSPE) (1) £ EL a7 AR R A A M R AE 5 %
B R R P T B B 2 DL BRI BT 20
PES o AR A A TRIE 9T R I GSPE X ] 2R A B 1
4 (dextran sulfate sodium, DSS) % T /Ml UCH
A EIAE Y, Ui B GSPE XY B8 i B A — &
(1 ERAE R

9 % fi#k N B (sulfasalazine , SASP) /& /K M 1R 5
ikt [} nE g PR A3 S8 & 0, NIl IR BYR YT UC I — 4k
WYY . %2 RS AR A S A D R i e e A
QIR A DU I AN G AR A, Rk
REZE MBI, HZAEIIELL REFER

H 8 WA BN, A 89T RO, R R
i BRI T LI PR R

AT FH DSS & 37/ B UC B8, 5 Nrf2/
HO-1 #1 NF-xB {5 5 1@ i , if 7L GSPE 5 SASP Bt &
FA 25 %8 S50 PE UC /N BRI 7 RCR K AE LT, N
GSPE (1l RN LA & 5 SASP BEA FH 2453677 UC 12
ft—E I ER AR

1 ##
1.1 {E5

H1650R A iz B9 /0 L GRS S 0 HLAX 23 A R 2
7)) 5 Infinite F50 4= 3 K i Fr A% (18 [E] Tecan A &) ) ;
F6/10 5256 & B4l S) ML C g I & s RH R R A
PR 5] s DZKW-D-2 L #AVE i /K ¥ 83 (b 5 T 7kok
B S ST A 38D s MX100-4A B LI E 3% %% - Mini-6K
R 2 0 L A M BB AS 28 A PR 2 A 5 B I IR UK
A CH < Sanyo 7 &) s BX53 BEAK [ 4 IE & &
i (B B AR E A BR A ] ) s Leica 2016 A1 5 Y] F
HMLCEW SRR AR AF]D
1.2 ZAR5FERT

DSS (#it 5 Q3526, 3 [H MPBIO 4 ¥ & 2= &



- 480 - $F44% FE3H 202138 ‘ﬁﬁ-#ﬁﬁti Drug Evaluation Research

Vol. 44 No.3 March 2021

7)) ; GSPE(HIL 5 002-180502, & JLAS 3 22.6% % )L
R K 18.9%. AL T K B, 4.9%. i £ TH & B, 3.6%-
JRAET 3 B,1.1%, RIFEIRUER IR =0t 7ot KA TR
2D s SASP i i (k5 22160712160625, | i 4
EHIGERA T 4% 2 B H B CREH FAED R
Fe A MR A A 50.9% NaClE i (il R RME 250 2
")) A ALY S AL B (SOD) L T -8 (MDA R 5
&R U BRUAEY R 2 TREFFFE AT s NO R & (
WE A RAEDHEAREIRA T ; MRS F-al TNF-
o) FIGR A 2 (L) -18-IL-6 357 & (AL s DU AR A= 4
BHEA IR A FD 5 40 2N ABE-1 (HO-D ik % i
3% A -xB (NF-xB) $IL 4 ¥ 5% K F B2 M K A 7
2 (Nrf2) $it 44 | Keap-1 $1 #& ( 3£ [H Cell Signaling
NCIDP
1.3 SKIEEIY

SPF 25 C57 /NRR, 35 W, I, 8 J& % , 4R it =
20~22 g, b 4k E R AR S8 S W) BOR A R A R 42
B4 F% , LB A P Y ATE S SCXK (5)2017-
0005, ¥ & ¥ UE % 5 1112511911000098 ; 5 4 Tl
TR EE W B, R (22+£2)°C B
FE(60+5)%.
2 &
2.1 UCHERERHI& REHYRITMN

35 A SPF 2 C57 /v BB ML 43 g o) B 2 | %2 A
21 . SASP 41 . GSPE 4 . Bt & H 25 (SASP+GSPE)
A, FH/NRE NIRRT IR
WK, KR &L T & 3% DSS K, 5
SR UCHER, BB 7d, /DRAAEREFGT
B £k A (0 AL PR N 3R B B A T o I 856 1 K T
WU ig 4525, 0 A AR B 2 15 H ig S5 AR FRZ8 18
K, AR AL 25778 W N : GSPE 41(250 mg/kg)
SASP 2H(250 mg/kg) , A FH 240 (GSPE 250 mg/kg +
SASP 250 mg/kg) . 4524 J5 & H g I M8 FF 10 k&
A /IS BRI — RO L AT R AR A R R KA
I 5 2 75 I A5 K A I 5, 40 25 ) B s 48 47
YSEEETE
22 HEARRERALEBFE

BEEGHERETREETAREIK240, 58
R W7 Sk 4 B0 BRI, BRI A R0 T AT R 25 Y i B
FEA . A IfiFEAT 4 °C. 10 000 r/min 2 C» 10 min
HUIML I , —80 CCLRAT o LT FH A 38 25 7K 5 4 2% T Ifi.
0, R K AR T 5 BT B . A 45 i P B ST
BB om 45 BN 10 5 AR R 4% 2 38 H g
WP, SR E 24 0T E. B em 45 in4

1, B0 TF, AR R KB T, BT EP A BTRE ,
AN SRR AE B K AT, #E 2 h J5 4°C
PL 10 000 r/min & > 10 min, B & 7 , -80 °C
TRAT

23 [MERERA LSS MR EFRKAE R FH
R

B 3 OR A7 1) I3 % 45 P 2 23 50 3% b i AR
T 5, 4% BLISA 57 &8 F 5 VA 0 TL- 18 IL-6+
TNF-a..NO 7K,

B IR PR A7 10 I3 % &5 T 20 21 5 2 13 ik
W T3, ¥ ELISA 57 & 48 A J7 450l SOD MDA
KFs
24 ZRFALAHE R EEREBESESH

4% % 5 I I 8 R A7 I &5 I L 21 0 90 I
VIR 75 AR KE (HE) B, 06 % AT M 2% 20 /)N
RIS . S8 Wirtz 5757200 45
AR L AT 5 VA7
2.5 GEBEANENEFARPHEAEANRIL

W A WEY) R, PUSE A, T IAE B 5 B
ik, DAB ¥ S iR 0 0, ph e, AR R R e, BiK,
£ H . K H Imagepro-plus 6.0 B4 73 ¥t & G 1+ HFH
P20 H % €5 (0 R 93 D6 2% BE 5 7 39 K BE S AT 4R
GSPE X} UC /N i g1 (14 F LA -

2.6 BERAAMIERS

5T Bliss Additivity & 52 B AL, B 4 KB
1ETHAE O 8, & & 4 GSPE 5 SASP (1 4H H.AE
Mo MR¥E O 1E B W] e & PEAN A 24 0 A EAE A .
— B LL O>1.15 N [E, LLO<0.85 NiEbi, i+ TH
HZ AR, OEITE AR

0= (Eqop T Egusp)/(Egpe T Egpnp ™ Eispr X Egpsp)

E pis Esaep 77 1N GSPESASP B 2 U8 s E o+ Epsp T
2545 P 2R
2.7 Gt FAIE

TE 2120 A6 H0dE A xs %05, 1 SPSS 13.0 4
TR A, SR SR 3R U7 22 40 A EAT 2H A] LA
3 %R
3.1 EARAHXUC/)HR—RIERAEN

Mg 2k IR, 6 BN RS IR S R AF, 44
BTG N ERIGH AR B A SRR 2 R
BVt BV, B i IR KA 0 5 B8 4 K H B I
TR 2% R BT BEAS p BN R LB R B IR TG
Joo o 20 A AR IR E A ISR (E B
R TR 1T BLERA 25 2540/ B R e R
B 5 %2 T SASP 41 F1 GSPE 41 .



$F44% FE3H 202138 %K"‘iﬂ'{ﬁti Drug Evaluation Research

Vol. 44 No.3 March 2021 + 481 -

3.2 BXERZXT UC /R4 B2 702 B R 2 B 520

G5 2 J /)N GRS IO R AR RER UE J5T  AR A 1 0 n FE
T » 5 0 B L ¢, B AR 20 /) B T o 6 S oD
RO Jo B S 1 (P<<0.01) s ST LA, %48
22 /)N B O S 0, R O R B 3 ek b (P<

40+
#H

30- T ** *x
N g X
‘B’T"]‘ ' Mt LA
2 201
= et b
I
H 10
*® ' St

(=]
1
J

] X MR SASP  GSPE BE%Y

2.0-
HH
*%
1.5+ - **
T H*AA
S - T
) &
T T
pagicy MR SASP  GSPE BRERH

EXHRAE - #P<0.01; SHRALEE 7 P<0.01; 5 SASPA
b : 2P<<0.05; 5 GSPE 4 Lt : 4P<<0.05
*P <0.01 vs control group; *P < 0.01 vs model group; P < 0.05
vs SASP group; 4P < 0.05 vs GSPE group

1 BEA R UC/NR i 8 R R A BT 2 A S0 s,

n="17)
Fig.1 Effect of combined administration on body weight
and spleen weight in mice with UC (x+s, n="7)

. 0 E '. =
] ; X B4 SASP

0.01) , U W 245 ¥ fit ) 2% DSS %5 & 1) UC /N B 451
. BRG R 25 s 4s T SASP HI GSPE (1 1F H 2
FE N R (P<0.05) . 4K Q H L SASP Al
GSPE Bk & 1 F 5 44 &2 K ot &= (1 2 i o, &
AR QM N 1.32 1 1.41, F WP & B A
IR A R
33 BHARBXUC/IRERKENSIE

SR 2 o, S0 HR AL L, AR R 2 /N B 45
Ji K P B 2 4 5 (P<<0.01) , i I DSS ¥V 5, /N B
LTS, BRI R . SR A SRR
MR, &K B3 K (P<0.0D), B & 45
2N DSSHERIMUCH — AT EH .. BE&H
Zi I 245 Il K FE R 3 K T SASP #ll GSPE 41 (P<
0.05). 4K QMHEVEY SASP Fl GSPE & H J& X} 45
WK B sem, 45 B8 08 1.30, KT 1.15,%
B &G oA RIEH
34 BERAAXNUC/HREMALRKRIERTHZE M

B S B6 AH /N BRI 5 i 2L 43 1% HE e €853 47 45
W 3 B, i BEZH /DN BRI 485 T 2H 2R 45 4 5 B, T it
P, oA W R HE 5 B 55 B 52 8, B L 48 1 4H
LR, UL PR R 56 B P 5 BB 4H /N BRI &5 i 4.
LI DAY e AR, B L2 40 Bl 75 IR IE,
KB A M40 IR L 7o i s SASP 4H /)N KR 1 25 iy 2H 41
JR ¥ 52 B4 A%, T LB ER 4 e B H S i, D &
2 1 4B IR 9 s GSPE 4/ BRI &5 i 40 4 R 3 12 4%
FHMEE b Bz 4 B 4 TR BT, 98 1 A M VR I R RE A 55 T
SASP 4 ;s LA FH 254/ B 45 I L 3RS 5 B0 » B
T8 W, B TG AR A% O R B TG 9% MR 4 M IR i B
ICA 5 2540 DSS 5 & 19 UC BIAE 28GR AR T 5k
&Y.

w% A A
'1'- ] = =

e

GSPE BE&4Z

L0 AL B #P<<0.01; HREMALLE " P<<0.015 5 SASP 41 i : 2 P<<0.05; 55 GSPE 41 EL 4 : 4 P<<0.05
P <0.01 vs control group; *P < 0.01 vs model group; “P < 0.05 vs SASP group; 4P < 0.05 vs GSPE group

B2 BEARHUC/IRERKENENE (sts, n="7)

Fig.2 Effect of combined administration on colon length in mice with UC(xts, n=17)



- 482 - $F44% FE3H 202138 %ﬁfﬂ«'{kﬁ’% Drug Evaluation Research

Vol. 44 No.3 March 2021

3 BARZAX UC/MNREMARRELERFIN
Fig. 3 Effect of combined administration on pathological changes of HE staining in colon tissue of mice with UC
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