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Preventive Effect of Coptidis Rhizoma and Zingiberis Rhizoma on
DSS-induced Colitis in Mice

LI Yang', HAO Yi-zhao', FU Yi-jun', LI Sai-mei’”
(1. Guangzhou University of Chinese Medicine, Guangzhou 510405, China;
2. The First School of Clinic Medicine, Guangzhou University of Chinese Medicine, Guangzhou 510405, China)

[ Abstract | Objective; To research the preventive effect and mechanism of Coptidis Rhizoma and
Zingiberis Rhizoma ( CRZR) in dextran sulphate sodium salt (DSS) -induced colitis model. Method: Totally 45
C57BL/6 mice were randomly assigned to blank control group (normal mice, n =9), model group (colitis mice,
n=9), CRZR low dose group (1.2 mg-kg ', n =9), CRZR middle dose group (2.4 mg-kg™', n=9) and
CRZR high dose group (4.8 mg-kg™', n =9). After preventive treatment in CRZR groups by intragastric
administration for 7 days (same volume of normal saline in normal group and model group), free drinking of 3%

DSS solution was given in model group and Chinese medicine group for 6 days and the tap water was given in
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normal group. The body weights, stool consistency, and blood in the stool were monitored every day to calculate the
disease activity index ( DAI). The mice were sacrificed on day 7, and the colons (from the ileocecal junction to the
anal verge) were removed and the length was measured. htoxylin-eosin ( HE) staining was used to observe the
pathological changes of colon and the histopathological scores were recorded; enzymelinked immunosorbent assay
(ELISA) was used to detect interleukin-6 (IL-6) and tumor necrosis factor-a ( TNF-o¢) in plasma of mice;
Western blot was used to detect JAK2 and STAT3 protein phosphorylation levels in colonic epithelial cells; and
confocal laser scanning microscopy was used to detect the phosphorylated STAT3 ( p-STAT3) expression level in
colonic tissues. Result: DSS-induced model mice had an increased DAI score and decreased colon length as
compared with the normal mice. CRZR low dose group had obviously lower DAI scores on day 2, 4, 6 and longer
colon length as compared with the model group; CRZR middle dose group had lower DAI scores except day 4 and
longer colon length as compared with the model group; CRZR high dose group had lower DAI scores from day 2 to
end of the experiment and longer colon length as compared with the model group (P <0.05). HE staining showed
that the inflammatory injury in the model group was significantly more severe than that in the normal group, and the
inflammatory injury in CRZR groups was significantly milder than that in model group; the pathological score in
model group was significantly higher than that in normal group (P <0.01), and the pathological scores in CRZR
middle dose and high dose groups were significantly lower than that in the model group (P <0.05). The levels of
IL-6 and TNF-q in plasma of model group were significantly higher than those in normal group (P <0.01), and
the levels in CRZR groups were significantly lower than those in model group (P <0.01). JAK2 and STAT3
protein activation levels in colonic tissues in model group were significantly higher than those in normal group (P <

0.01),
These results indicated that CRZR may prevent DSS-induced colitis and colonic inflammation by inhibiting IL-6/

and the levels in CRZR groups were lower than those in model group (P <0.01, P <0.05). Conclusion:

STAT3 signaling pathway.

[ Key words | colitis; dextran sulphate sodium salt ( DSS); Coptidis Rhizoma and Zingiberis Rhizoma;

preventive effect
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T2 (A5 20150801, 7= s U 1| ) 4350 28 7 M rp R 2Y
R 27 55— B B2 Bt 245 700 B e AR SC AT 25 0 380 O B
KR Y B % Coptis chinensis 1T 1 MR 25 F1 22 FHAE
W2 Zingiber officinale BT 1M 25, DSS( ZE [E MP
biomedicals 2y &) , it 5 M2356) ; /)N &, IL-6, it 83 3R 46
N7 -a (TNF-o ) B S 222 T B 00 52 ( ELISA ) 177 &
( £ [E Ebioscience 2\ &), it 5 43 5 & E09362-1656,
E09483-1670) ; Anti-STAT3 , Anti-p-STAT3 — 7 ( 3%
[E Santa Cruz 2 &), it 5 43 5 & 1452,5230) ; Goat
anti-rabbit IgG (3£ [E CST A #],4#t5 7074)
1.3 {4 O B Mot I R AR s (TR =
Leica /A ] ) ; PerkinElmer VictorX3 %I £2 3 fig il b1 (X,
FL VKR S BB I AR 73 R 58 (SE1E] Bio-Rad 24 H]) .
2 FiE
2.1 W KW BEAL o R IE A B AL
BT AR i (1.2 mg-kg ™' -d ™) 4L HE-T %
PR (2.4 mg- ke - d") LRI 6T 3 25 4 Bt
(4.8 mg-kg™'-d™") A9 H,
2.2 WE-TEWMRAZSET %11 EmRRcT
22 L 400 g, fin 8 fEE K, ¥R 1 h, Sk [l i
1 h S 259, 785m0 7 A% 5K, G0 13 30 min, 5
WG, AT 2 B2, DR AR UE T vk 4 L v TR
TR FRER TR BTE N 31.8 ¢, .
2.3 EEITERAY T wiE-T RN EH
3 TR 1 R R B -T2 KR T d,
TEH AR 2 E A R OK T A E S — H RS
FIAE R NS 8 KT IR B AL 2 F B 0% - 28 &
AN B T 3% DSS K I W, B 480K K i
Ve, BN B2 d B 1R ESER 6 do IR
/BT HRK, BB B TG 3 48 B
(DAT) PF 439 2 2K VAN 45 i 5 1 9 9 1% 3l oK
ST UK 40 R AT AL R R R
PREE R AR B A 1 50, 10 s 2 d ROk B R ik
Bt 75 DATIE A3 :0 3 g TR 58 fb, A PR
EH TR 1 IR ER -1% ~ -5% , LAY
R, AR 52 S IR E AL -5% ~ -10% , K
AR5 W R B, B B a5 3 43 Ry A B Ak Ak
T =10% ~ - 15% ,fH 5 A Fw 88, iR 1y ff
I 54 53 AR EAEN - 15% ~ -20% AEH A T .
AN HCEY A 1 B AT . DAT = (MRS AP 43 +
KAEVERPESY + 8 M0 PF43) /3) 1
2.4 PRACRESENM T LRSS H /N,
OB B il 20 40, i MUE T K B, DKl R £ 2% P K
(PBS) w5 AL, W N BT IT- 45 , — &85> 45
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FHARTR B R 4% 1 2 R W EE[E 5E , 0) — #8445 1
7EvK PBS tR I I Bz 40 8,4 °C,3 000 remin ' B0
10 min, % 3, - 80 C%iff,

2.5 JRARE-JHL(HE) Y 0 R85

2.5.1 HE e &2 47 19 41 8L K b ik
SR, 43 0 DL R ) 4 BEEAT K, T0%
80% ,90% ,95% ,95% ,100% ,100% % 1 h, /K Z,
B-—HOR 11, R T X H 2RI 45 10 min,
60 CHME 1 h, Ak 3, RGP 4 pm U1 A,
i K HE Yefa B4 SR bR S e
JEHE AR 0 S R TCRAE 1 43 R AE 2 4y R
EESRE 3 41 R ™ E AE s RAE U L0 43 TE R AE , 1
O3 R RIEAZ SRR, 2 53 R 9 RE AR B b I K B R
2,3 0 R B RE ; Bas AR L0 3y TR
W1 53R 173 BREs iR ,2 oy 2/3 VB IR ,3 3R
B T 2R A b R 0 B B, 4 oy Sk Res B b R 4 e
BRE k.

2.5.2 VR S 4 pm )
F,0. 5% Triton X-100 % £ 30 min, 5% BSA = & 5}
1 h,4 C B — Pt B B8 f& STAT3 ( p-STAT3)
(1:100) 3392, % 92 BRIk PE (121 000) (19 %¢
=4t 30 min, DAPT YL 2 i #% 15 min, $iL 9 S K
FE R, RO IR A B AR I

2.6 ELISA yLka /N R 1L-6 & & BN R4t
BE4 10,4 °C,2 500 remin " B0 10 min, B I, #%
HE ELISA 357 & 6 B B Al

2.7 FEHFEARZEEIHE ( Western blot) ¥ JAK2,
STAT3 & fb /K B I b Bz 4 i, i A o 2
T 1 T A R0 R0 2 Ml 1Rk T T R R A R
B3 Yk, BN, 4 °C, T 8 000 remin ' B0
10 min, Bt FiE&E A E &= )5 A loading buffer,95 °C
B4 5 min, 80 g-L~' SDS-PAGE Hi ¥k ,300 mA i i
2 h ¥ 5, 5% MRG0 A 2P 1 by i A — BT JAK2,
STAT3,p-STAT3 Fi B-HL 5 & 1 (B-actin) (1:500) ,
p-JAK2((1:1 000),4 °C 37, TBST % 10 min, 3
W, P ZEEME 1 h, TBST ¥ 10 min,3 ¥ ,ECL &
%, , Western blot (45K /i Quantity one {4 X147 H
B 12500 K B AT 8 i

2.8 ittt SR SPSS 19.0 3 #1748
0T EBE R & s FKon, AR R
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TE S 56 9 1A (AR T | 28 A6 PR 3% T R, OR DL AR af, —
RS R B A B W45 T 3% DSS LR 1
KA BURAEH B, 25 3 K B S A i, #0533 ) K
A O KRR AR, 55 5 KR 23 3h 4y o B 4l o {8 5
-1 2 20 S W 1 S L SR R A ek
N1 O A SR eR TN T R i e = e N S E
BB Zh ) DAL 7R 3% DSS J5 %6 2 R JH

o SRR AL PR, B - 2 IR B A R R
DAL ¥ [, B ALAE TR ] 3% DSS 45 2,4,6 K 22 5+
AA G S BOE - £ PR 4 DAL T O
3% DSS Ja Bk T4 4 K BRTHEEA , fFr g B
B 45 R 5 BT 3% - 22w R B 41 DAL T HkJH 3% DSS
F2RAMETHRBEH IFFHEELRE R, W
x1,

F£1 #H&E-F=E3 IBD /MR DAIES MM (2 +5,n=9)

Table 1 Effect of Coptidis Rhizoma and Zingiberis Rhizoma on DAI scores in IBD mice(x +s,n=9) ix
4157 Fit/mg kg ™! B1R Hi2 R EHRIPN ¥4 R %5 K %6 K EHIDN
EH# - 0.00£0.00  0.00%0.00 0.00+0.00 0.0020.00 0.00+0.00 0.04=0.11 0. 00 £0. 00
AR - 0.00£0.00  0.00%0.00 0.00+0.00 0.00=0.00 0.000.00 0.06=0.20 0. 00 £0. 00
-T2 1.2 0.00£0.00  0.00+0.00  0.00+0.00 0.00+0.00 0.00+0.00 0.04=0.12 0.04 £0. 12
2.4 0.00 £0.00  0.0020.00 0.00+0.00 0.00=0.00 0.000.00 0.00 =0.00 0. 00 £0. 00
4.8 0.00£0.00  0.00%0.00 0.00+0.00 0.00=0.00 0.00+0.00 0.00=0.00 0. 00 £0. 00
20 51 Hl 4t/ mg-kg ™! 8K EAFN %10 X 11 R %12 R 13 K %14 K
E# - 0.00£0.00  0.00+0.00  0.11+0.17  0.07+0.15  0.00+0.00  0.00 0. 00 0. 00 +0. 00
| - 0.00+0.00  0.58 +0.30% 0.45+0.31" 1.180.17% 1.09 20.26> 1.52+0.50>  2.18 +0.43%
it 1.2 0.00£0.00  0.07 +0.15% 0.21£0.35  0.50+0.319 0.71£0.21  0.67 £0.33Y  1.54 £0.53
2.4 0.00£0.00  0.26+0.28% 0.11 £0.17> 0.41 £0.229 0.67 £0.69  0.52+0.38"  1.21 £0.59%
4.8 0.00£0.00  0.04+0.11* 0.07 £0.15> 0.33 +£0.29% 0.56 +0.33*  0.63 +0.52  1.00 £0. 60"
W HEFEALEY P<0.05,7 P <0.01; 5HEMAE P<0.05,YP<0.01(F2~41[),

3.2 X IBD /N ERE 1 K AL B2 22 1) 52 T
SIEH A bR, BN RS T KR (P <
0.01) ; SAERIL L #5, B -1 22 Ik b 77 4 21 &5
KEHK (P <0.05), 8-+ %2 w5 A A 45 K E
BEHK (P <0.01), I HE B @25 51T LI H,
1E 2/ A I B S5 R 52 B I 9B 1B, T AR AE
20 P 2 3 s A5 AU 2 /0N L2 T B I A A R S B I R
AR, SNE AN R W] v - R AL A I R
5 % i 286 5 K A 5 TR A TR o o B 2 ST
oy R SRR 2 U AR A 4 i A 20 BRI O
FIR (P <0.01) ; 5AC R 2H &, o % - 2 IR
et 2H 25 i 20 2O BT 23 T W] R AL, B 3% - 22 )
A 45 B A U HPE Ay BRI (P <0.05) , B % -1 3% ATEB A, B BEIY],C. iE-T2% 1.2 mg- kg ' 41,D. k-T2
e ) A W S A BRE O3 B PRI (P <0.01) o 2.4 mg-kg 41, B #i-T% 4.8 mg-kg ' 41(E 2 )

k2,81, Bl #EE-FEMNRERARRFEENYM(HE, x400)
Fig.1 Effect of Coptidis Rhizoma and Zingiberis Rhizoma on colon

K2 HE-FTEXIBD/PMREHKEMNEZMW (2 +s,n=9)
Table 2

tissue pathology in IBD mice( HE, x400)
Effect of Coptidis Rhizoma and Zingiberis Rhizoma on

colon length in IBD mice(x +s,n=9)

3.3 X} IBD /NR & eH 2 IL-6 Fl TNF-a & & 15

A AE/mgkgt LB KEem R 5/ 53 M 5 OEE A AL B A I g b TL-6 E R b
W - 7.38 0. 83 0. 00 =0. 00 FF(P<0.01) , #i%E-TELANFEA M P 1IL-6 75
B - 5.60 £0.65% 6.33 £1.53% A B FEAR (P <0.01), H 5 5] & 4K i
BRS040 Ve 5 TE AL SO ALK b TNF-o &k 3%

B TR0 2G0T g (o< 0.01), # T 3% 4 A 4L L5
4.8 7.38 +0.88% 2.00 +1.00%

TNF-o &5 2 B AU 21 35 1 35 AR (P <0.01) , H 25
- 157 -




23 H5 15
2017 4£ 8 A

RESSEAFZERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 23 ,No. 15
Aug. ,2017

BAREIME, W3,

%£3 #E-TEX IBD /INRMHE IL-6 F1 TNF-a 7k F IR (% =5,
n=9)
Table 3 Effect of Coptidis Rhizoma and Zingiberis Rhizoma on IL-

6 and TNF-q levels in IBD mice(x +s,n=9) ng-L~!
21 51 Fltt/mg-kg ™' IL-6 TNF-a
E# - 7.11 £0. 10 2.12 £0.07
iR - 76.48 £1.19% 6.58 +0.28%
#iE-T % 1.2 29.34 £0. 54% 3.93 0. 04"
2.4 14.95 £0.28% 3.01 £0.07%
4.8 8.75 £0.19% 2.69 +0.04%

3.4 XF IBD /)NEL %5 15 #H 21 JAK2/STAT3 {5 5 3 1%
MM 5 OE R R, BN A b R A0
p-JAK2 ,p-STAT3 EHEEH B E T & (P <0.01),
BT R & A b A0 b p-JAK2, p-
STAT3 & H R IA BB A FEL (P <0.05, P <
0.01) . HIEEFCY LR Bon, BRIy b R 40
b p-STAT3 KB IE T H Th iy, 8 3% -T2 A% .
e R R 2 i b Bz 40 M R p-STAT3 3R GK B R L 21 1
F&AK , 55 Western blot 455 —%, LK 2,3 4,

®4 HE-TE IBD/IMREFAR S JAK2,STAT3 B Lk F
M (x £s,n=9)

Table 4

phosphorylation levels of JAK2 and STAT3 in IBD mice (x + s,
n=9)

Effect of Coptidis Rhizoma and Zingiberis Rhizoma on

25 %) Fli/mg-kg™'  p-JAK2/JAK2 p-STAT3/STAT3
E# - 1.00 £0.30 1.00 £0.08
LA - 4.96 +1.05% 18. 65 =6.25%
i -T % 1.2 2.63 +0.47% 5.00 0. 18%

2.4 3.92 +0.72% 4.37 +0. 48"
4.8 2.25+0.57% 5.03 +0.33%
4 itig

TEARWIE A SEH L IAE DSS 5 5 1Y 45 g 48 1
RN AEZS T 3% DSS J 4 B8 W 5 A 4 % | 1 5E
AR T 45 T 98 3% -1 22 W0 M T T A% AN RO fiE
B IRE AR T W 9 5 2R A A FE RIS L DAT
W, 45k DAL WAt B 5w TIEW A, A T8
-T2 5 & FE 4 DAL PE/ ) i 5 TR 4 4R
IR M 4G T -T2 E X DSS REUNRES
SERAAEA W A CGEVE o 45K R 19 A Ak ]
DA — 58 R BE | 2 B 58 E 1 J (2 B, E A S 50
RS 45 1 B I 0 0 F IR 8 A, SR - T R 4
AN K E Y B &K TAERA, I AR
(00 AR . N HE Ye i B Y] B ml DL H AR
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p-STAT3
PP L YL 0 ( x 400)

B2 “EHZE-F=E"3 IBD/MREH ERAMP JAK2/STATI 55
1 B 1Y %

Fig.2  Effect of Coptidis Rhizoma and Zingiberis Rhizoma on
JAK2/STATS3 signaling pathway

T ZE B bR B W W B R (SN e B DL R
R ARE A AR T 25 T B0 - 2 T PR X e
W . R BB PE 4 T e R A X
DSS 75 5 (9 45 7 4 /1N BU45 I Jma ¥ s BELAT — JE 1Y B
e AHR TF AR A /N BV A2 ) 1E RS, 3 AT RE R B
A — 8 B AH OGP 3 2 4 3 Ul W] TR P 45 T
-T2 0] DU 3 M DSS % T 45 i 4 0 R % R
T BRAG45 , AT B3R 97 DSS B4R .
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IL-6 1 TNF-o 7E 5 — Fh {2 % I F7E IBD 4 &
il PR B T AR RAE R RS,
m”ﬁ IL-6 fl TNF-a 7K F- T} & £ 4 78 R AE o 8 E

N EARBESE R B K BAE DSS 51 45
M%Zﬂ/J\EEtE’JmléﬁEP IL-6 1 TNF-« (1) 75 & ¥ 0] B
K, migs ¥ - 2R 9T A TL-6 il TNF-o (1 5
U U T TL-6 43 A B 3G I RT LA O R U
) JAK2/STAT3 {55 38 % , IL-6 7] LLid i 3 1% JAK
RS IR A , 11T % 1k STAT3 {2 F s I+ Bz 2 Rt o s 1)
TR, 384 im0 T 45 2 4 PR R AR A i R 6, o B 4 1Y
KA. AT R 78 RAE & A 5 2 v STAT3 {7
SOl AR R R AL R, £ DSS S
Wi M4 i RAIETY Hp JTL-6 FlI STAT3 [ F ik 1 B 3%
Bt FL R B o AR A 1 T B, A — R
bR e T B AR Y Pk, 1L-6/STAT3
X K 75 1 45 45 W 2 10 i TR e AR AS
FEH, BE & I 2K p TL-6 UK SF ) BT B 1 T, JAK2,
STAT3 & 11 185 R 1k /K 7 T 5, 328 7 45 i 46 A 7R
(ST o TR P 45 T B 3 -1 22 24 X6 T LB A M i
il JAK2, STAT3 f) @ 2 Ak, , $2 7% 1 Bl 14 45 7 25 3% - T
ZE]REE 1 ) TL-6/STAT3 {5 5 38 #% WA 1M & 2134
STAEM .

L5 TR TR M 4 T 3% - 22 0T DA 3
DSS 75 5 19 25 i 4 RE BRI ey 35 0 5 B 45 405, FLAE
P AT 58 5 30 TL-6/STAT3 {5 53 f& A ¢, ¥ i%
TP REVESN IBD 1 —F AT R0 BB 259 o
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