- 1652 - 242424 Acta Pharmaceutica Sinica 2018, 53 (10): 1652 —1659

N - S0, 35 B -4 5 B K MR DB DSS 5.5 038 T3 14 25 7 46 MO 1 P

AZit, # W' Rt TE&Y FhmY oo #F2 kEES % #Y
GFTBERE 1 WIREEEB, 2. IREEH, 3. i WL AHIAAN, 4. HAHEEE, WK i 272067)

FEE: A5 B IER T N-XT &R -4- 2 3L KA TR X A SR PEIR R 8N (dextran sodium sulfate, DSS) 7 511
o 4 1 9 IR T VE R o ¥ 60 R BALB/c/NERBENL s F2H . DSS AL | 5-Z 2 /KR (5-amino salicylic
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R SR AE R T- @ (tumor necrosis factor alpha, TNF-a). FZHfi/ 2 18 (interleukin 1 beta, IL-18). H4IEN X 6
(interleukin 6, 1L-6). EWz4HJH 4 148 H 2 (macrophage inflammatory protein 2, MIP-2) . #id =LY (myelop-
eroxidase, MPO) % 4 JiE (Rl F 3R IE . SLI 4 R B R, A 4 X, DSS BIAY /N R B BUE 115 o, 35 7 B
A I/ B B THE 10 W, i8S 5-ASA 425 25 4 /0N B B IR ISV o DSS AR ZH /N BN AR A 4 K
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MIP-2 J MPO I & i i B 20 12 35 P . DR AT AAS HE, NS SR Tt 3 -4- 2 35 K M R B VR 9T DSS 5 5 UC 1%
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Abstract: The study aims to explore the effects of N-p-chlorobenzenesulfonyl-4-amino salicylic acid on the
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dextran sodium sulfate (DSS)-induced ulcerative colitis in mouse. A total of 60 BALB/c mice were randomly
divided into 6 groups (n=10): control group, DSS model group, 5-amino salicylic acid (5-ASA) group, and
administration groups (N-p-chlorobenzenesulfonyl-4-aminosalicylic acid) 10, 20, 40 mg-kg . Model group
were induced by drinking 4% (w/v) DSS solution for 7 days and normal water for the next 3 days. The positive
group and drug group mouse were given 5-ASA (40 mg-kg ") and N-p-chlorobenzene sulfonyl-4-amino salicylic
acid (10, 20, 40 mg-kg ") by gavage respectively. During the experiment, changes in body weight, bloody
stool, fecal character and mental status were observed daily. Damage and repair of the colon mucosa and the
pathological changes of important organs were observed by hematoxylin and eosin (HE) staining. Expression of
inflammatory factors such as tumor necrosis factor alpha (TNF-a), interleukin 1 beta (IL-1p), interleukin 6 (IL-6),
macrophage inflammatory protein 2 (MIP-2), myeloperoxidase (MPO) in serum were detected by ELISA. The
results showed that bloody stools and diarrhea emerged on the 4™ day after model establishment in model mice.
The number of bloody mice rose to ten, and blood and diarrhea began to appear in the administration group on
the 7" day. Mental status was poor and body weight decreased significantly in model group since the 4" day,
and the situation was improved in the administration group and 5-ASA group. Colons in the administration
groups (10, 20, 40 mg-kg™") were longer than those in the DSS model group. In the DSS model group, the
colonic mucosa and submucosa of mice exhibited severe inflammatory cell infiltration, various degrees of
necrosis, proliferation. In the middle dose group (20 mg-kg™), the situation has improved slightly and the
colonic mucosa showed mildly chronic inflammation and a small amount of inflammatory cellsinfiltration. The
high dose group (40 mg-kg™) showed normal colon mucosal, relatively complete epithelial structure and few
inflammatory cell infiltration. The levels of IL-1f, IL-6, TNF-a, MIP-2 and MPO in the serum of mice were
lower in the administration group (40 mg-kg ) than in model group. Therefore, N-p-chlorobenzenesulfonyl-
4-amino salicylic acid might be a feasible treatment for DSS-induced UC.
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Figurel Thechemical structure of N-p-chlorobenzenesulfonyl-
4-amino salicylic acid (N-p-Cl-Bs-4-ASA)
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LI AN BALB/C /)N R HI 5T R I i S5 B ) %
BAHRA AR [P EHVFATE: SCXK (&)
2014-0007] . JH#% 6~8 J&, A& 18~22¢, TiFF=
PN OR R BT PR R AR B, O A S I B R A A
YEFE/N BB H A BE B o BT /N BRALE SE I8 T 46 5 2 iE
RLPHELEFE 11 .
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Electron A #]; LD4-2 3 250U b 5T R A 2SO

BU5 BRI E AR 2 RIS R BR A A,

DGX-9003 Y i X\ 46 e B g4 5008 W &
FRAR]; B RPIE B I SR 2 R R a0h
FR A7, Research Y HLIE A% . B417R A &5
VAU 1 T O AL 48 E Eppendorf 22 F]; Varioskan
S KB AR E 55 [ Thermo A ] . 62 5
H HABRMERAF

HYERE]  N-p-Cl-Bs-4-ASA 452547 N .
RFIEH. &, PHELH (40. 20 mg-kg ) 25
#7340 R B 20 Al 10 mg 23 A T AEFE R K 5 mL
o, RONZSYIM TARKEE 4. 2 mg-mL™t. (R4
(10 mg-kg ™) 45245 HCHI 7 E I R B 10 mg v T AR
K 10 mL h, BEAZGE TARMRE 1 mg-mLt.
5-ASA 4 (40mg-kg™) BLHl ik R B 20 mg % T
AFREEK 5mL H, REAZGWIR) TAEMRE 4 mg-mL.
SHYHE RNRERE 02mL.

SR, BTEFER DSS ESNRERAERY
I 60 R @ RMEE N, BENL A 6 4 B EAH.
DSS A4, N-p-Cl-Bs-4-ASA &, W, K& 4Z
/1 (40. 20. 10mg-kg™) Al 5-ASA 41 (40 mg-kg™),
520 10 Ko /N E B DSSE R 7 K Ja N IE
WK 3 K, @ atkdim &N REET, &5
XTHEZH 10 R4 T IEH A K. S IBERIE 1 R
£ 10K, & . AGHE A 5-ASA 4 LLHE H 1Y
FES T 0.2mL . 5 11 K/NRIEUILS, AbSE AT
BN, MECEZENRSE (O . B ) REmA
g, FREJEAS R BE, Rl HE Qe i) &4/
SR ) 2 AU B AN 45 i 2 SR AT R EL 2 4y, R L
FRERAARL B Sy B Lk, R B K D,
Xof B % 2 31 285 P K B O MR E 5% o SIZB6 3 18 B A /s R
BimT B B3RS B KoK

DSS FS/NBREMRIRBEITENIRAE 250 E
B R A — I B8 IF il /N RIS BPIR L . B ROt
B RBEYOKIEN, ME/NRRHIRES (. —&.
Z), A/NRBHATRE, WL /DR KEHL (K

ERITEAS) AR MAE S O o I AL/ BRI 15 A
B T 3 b A R A g B A A o A
B4 (disease activity index, DAI), HKiKHEAT T
oy, WO A BIE B IR B = (1 R VP A+ SR A A
IRVEI>+B2 MLVE53)/107 53 bRt W3 1.

Table 1 Scoring method of disease activity index. Stool
property: normal (0 points): forming stool; loose stool (2 points):
a mushy, semi-formed stool which not attached to the anus;
diarrhea (4 points): awatery stool which adhered to the anus

Scoring Weight loss/%  Stool property Bloody stool
0 None Normal Negative
1 1-5 - -
2 5-10 Loose stool Fecal occult blood
3 10-15 - -
4 >15 Diarrhea Bloody naked eye
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F IR 5 min, OB = H 28, B GRIE 5 minff
VIR &, B RE R, s T,

m:%E ELISA #&M  /NEEUm, & & 30 min, Jf
B0 10 min, B AeUcsE )2 i AT ELISA K.
TERIUPE T B BB bt Sk o SEBR D IREFRINAE . Rk
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ZE5t, P<0.05 R Gt FER

5
1 N-p-Cl-Bs-4-ASA X} DSSiES /I UC /INRAYETT
i

I AT R OR B, 2 A AN RARE RREEIE K, K



A I0AE: N AR R L -4-FU K R A0 1| DSS 755 (5t P 46 1 R 1 1E - 1655 -
BYOKIER, FERASLE, W%, RERERL A
Wik 5, DSS AV /N AR E BT B, TE D,
BEE, FHIRESZEE, AEiEs), BRKRELIGE,
IS | IR AR | ik AE S RER, LR H™ = 4
LA/ A AL S S W] B0 b, 5 DSS YA
/I BRURH BE 2% U IR 15 280 W 2 23 o & 2 B, AHEE
T DSS M4, 45T N-p-Cl-Bs-4-ASA (40 mg-kg ™)
5, /N IT SR LT o
ey .\'—;1—(‘]—[3511:\5;\
([ myg- ';l"]
224 i g::“H NerClel3s-3A8A
—&— DSS+N-p-Cl-Bs-4ASA 120 my-kp"
21 AUl dAS A
(ke
S-ASA
20 4 1 (40mg-kg')
=0 #it
Z 191 - B 10
‘S ¥ s sk =
B B g 4w
2 T
- E 6 *
0 1 2 3 4 5 [ 7 8 9 10 11 o _,
Time / day g
Figure 2 Body weight changes of each group after DSS induc- Bg& 9

tion of ulcerative colitis. n=10, x+s. 'P<0.05, “P<0.01 vs
normal mice; #P<0.01 vs DSS-treated ulcerative colitis mice.
DSS: Dextran sodium sulfate; 5-ASA: 5-Amino salicylic acid
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Figure 3 Macroscopic appearances (A) and the lengths (B) of
colons from each group of mice were measured. n=10, Xzs.
“P <0.01 vs normal mice; *P <0.05, P <0.01 vs the DSS-
treated ulcerative colitis mice
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Figure 5 The production of inflammation-related cytokine
IL-18 (A), TNF-a (B) and IL-6 (C) in serum were determined by
ELISA. n=10, X+s. ~P<0.01 vs norma mice, *P<0.01 vs
DSS-treated ulcerative colitis mice. TNF-o: Tumor necrosis
factor alpha; 1L-14: Interleukin 1 beta; IL-6: Interleukin 6

Figure 4 Seriad sections of colon tissues were stained with
hematoxylin and eosin (HE)
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Figure6 The production of MIP-2 (A) and MPO (B) in serum were determined by ELISA. n=10, X+s.  P<0.01 vs norma mice;
#P <0.01 vs DSS-treated ulcerative colitismice.  MIP-2: Macrophage inflammatory protein 2; MPO: Myel operoxidase
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Figure7 Theweight changes of main organs (A, heart; B, liver; C, lung; D, kidney) during the colitis process. n=10, X*s
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Figure8 Serial sections of main organs tissues (A, heart; B, liver; C, kidney; D, lung) were stained with HE
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UERA AR AT . DSS A5 7 41 /N B H BAS [R) RE JiE A4 B
R, FEANBIEAMAE, W, & RS AR
WSRO . R ER AN M R B, DSS BT 41 /)N R 45 1 2l i
JZ BB R GORE A B IR, R0 HH AN [ B A IR
B, WHCAL CAT AT g g 25, BEARNUZ H 2L B
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JEJZAS I RRE I ARG AL, FERRVERL A IR, &
TWIARFEH MM R, AR, ThEAAHH
(20 mg-kg ™) /INEREH A E R R E D BIRE, D
WEFR PRI AN IR, R IR R AN R R A, TH I
WEAT B, mIEA 254 (40 mgkg ) MRS A
R BEAR T LT, bR EMRERE, D& R
MR, 500 BT . 5-ASA 41 (40 mgkgt) 4
R A% MR FEE S R R4 (20 mg-kg ™) AL, i
i ELSA Kl & 31, 5-ASA 21 545 25 4 Y g B PRI
RIEK T RILAKN . GiRFEW], N-p-Cl-Bs-4-ASA f
UC /NEA BGEREIR L o 2 ORIPIRE IR, 5
5-ASA 1EH K BAEfE T 5ASA.

IAER, HELTIRZWEIT UC FIAwHl s, bt
TNF-a BLogFEPIfR (B F)H BPUMIBTEA BT, H
VAT R 3 H R 9ORE 1 7 7 AR R K B R RN
F B H AP aREm AR e (salazosulfapyridine,
SASP) #l 5-ASA %5113 SASP TT g 1 1 FI LI AL
V1) S R 4 B 1) 9% SR S L ] G S B % i B AR
B 220, 5 ASA 1y SASP (B2 5, BIFR
IRAFTZ T IEIR, 7T LA UC R AEK
J& . T S A PR RE KU S H R AN,
UC 11995 5 1 8 i G 92 28 WL AN 240 B IR -1 X 2R LA
R FR, 5-ASA I YR R 4 N A 28 DR 1
RAETT IO, 5-ASA A A 16 AR DU IS TR s 71 (13l 751,
P30/ D 6 AR DY I B AT B R R A, A e
B E 2 i RIS 18 o SRR, 5-ASA REE I
il JRE AN NO 1 IL-6 724, FFAK INOS [ 3R iX,
X LG A N F] RE S BT INK A p38 (1 B 1t
i AR NF-«B 38 3% 0 #m . A SCR 254
N-p-Cl-Bs-4-ASA A 4-aminosalicylic acid (4-ASA)
K. 4-ASA DBz AT Z%%, £ UC
(K136 97 H AT AR B RT3 19 20 3% R S
FITF . 4-ASA A[ET 5-ASA, EANREMHITEAE VY75 R
RN EAER, T B B RTERR AR, H
A ANE] NF-xB I B, 2 LAk, F—
A AU 4 4 5 E R N-p-Cl-Bs-4-ASA KI1E FH LI
ALK 5 5-ASA YERIBLEI S 8] a0, WF 90 34K FH 2510
J& SRE KT KF AR IIE S, #%95F N-p-Cl-Bs-4-ASA

AR & A I 24 3 BE AT R S I AT g . UC R
DR 5 5 9 ML AFF ST AN BH, 25 11 PR Y6 7800 R0 22 it i R e
KA K B A, B BT 29 & R 5 TAE# I
R4 Ak, N-p-Cl-Bs-4-ASA 1EA KN 5256 v HL
PR RIT R, I BRI B R A R AR EAE A
BT AR AEBEIPT UC 2 ER LR IR T .
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