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[ Abstract | Objective: To observe the effect of berberine and 6-shogaol, main components of Coptiae
Rhizoma and Zingiberis Rhizoma, on the inflammatory signaling pathway of Toll-like receptors 4 (TLR4) /nuclear
factor kappa B (NF-«B) in colonic epithelial cells of mice with ulcerative colitis. Method: Fifty Kunming mice
were randomly divided into normal group, model group, berberine group (100 mg-kg '), 6-shogaol group

(100 mg-kg '), and 6-shogaol combined with berberine group (200 mg-kg '), with 10 mice in each group. A
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mouse model of ulcerative colitis was established through oral administration with 2% dextroan sulfate for two
weeks. Each group was given corresponding drugs by gavage, while normal group and model group were given
equal amount of normal saline. Serum and colon tissue samples were taken 20 days after administration. Enzyme-
linked immunosorbent method was used to detect serum interleukin-18 (IL-18), tumor necrosis factor-a (TNF-a)
expressions, and real-time fluorescence quantitative polymerase chain reaction ( Real-time PCR) and Western blot
method were used to detect TLR4, NF-kB p65 mRNA and protein expressions in colon epithelial tissue. Result;
Compared with the normal group, relative expressions of TLR4 and NF-xB p65 mRNA and protein were increased
in the model group (P <0.01), and the contents of serum IL-18 and TNF-a were increased (P < 0.01).
Compared with the model group, relative expressions of TLR4 and NF-«B p65 mRNA and protein were significantly
decreased in 6-shogaol group, berberine group and 6-shogaol combined with berberine group (P <0.01) , and the
contents of serum IL-18 and TNF-a were significantly decreased (P <0.01). Among the three groups, 6-shogaol
combined with berberine group had the strongest effect (P <0.01). Conclusion: Both 6-shogaol and berberine
can inhibit colonic inflammation, reduce inflammatory damage and treat ulcerative colitis. The combined

application of 6-shogaol and berberine has a significant synergism effect. The mechanism is related to the excessive

activation of TLR4/NF-kB pathway and the regulation of non-controllable intestinal inflammation.
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(20 £5) g, iP5 22 5C38 R PRy B S e sh iy b 2

HE, B G & IES SCXK (PR ) 2012-003 , ) ) 1A 77 Al
S G P A B VG R 24 R 2 BR 2 BHIE S 5 rh0 54T
LR PV R 2 RS S W B S
e

L2 25 SOkl 6-2 051 (265 98% , X R
JAEY A R A F L HiE 5 17073001 ) 5 35 % K (46
JE98% , XS Rt AW BB A R A E, S
17072601 ) ; 4 % ¥ & 2 449 (DSS) ( £ E MP
Biomedicals 2~ &), #tt 5 160110) ; i 985 3K %€ [N -«
(TNF-a) , F 4l J1 5 3K -18 (TL-13) i 3K A 952 W Ffs 300
E (ELISA ) i) 1207 & (36 B R&D 23w, #4543 %)
k1 340104 ,340116 ) ; RNA $2 BUR 7 &, cDNA g #
s &, PCR il X 7] & , 25 1 Marker, 25 11 5202
B3 25 (Western blot) i 5 & A& W, BCA & 11l &
X £, Loading buffer( b 50 &3 & A Wy H R A BR A
A, S 4> 3k ET111-01, AT311-02, AD101-12,
BM111-01, DW101-02, DQ111-01, DL101-02) ;5 £#
Tris-T 282 LUK 22 /P, 10 A5 FL 5% W, 10 £% TBST,
RIPA 25 [ 24 W, JBE G Wk, 78 R -4 (HE ) 3¢
B (b R ER AR AL, M5 550k
T1070, D1060, T1081, RO020, LP0031B, G1121 ) ;
TLR4 ,NF-«kB p65 — 4t (b 50 i B 2% £ W B R 5 B
INE] L HE S 43 5 R bs-1021R | bsm-32305R ) ; B-HL
H 1 (B-actin) — i, FH R Pt (R FE L HEEY
TFEARAF #5554 BA2305,BM3894)

1.3 {Y% TL988-IV # IANLONG Real-time PCR

<71 -



55 26 55 4 W FESEAFFEHRE Vol. 26, No. 4
2020 4£ 2 A Chinese Journal of Experimental Traditional Medical Formulae Feb. ,2020

System ( P4 % K EFF AT R /A w] ) ;4-20R A 4 °C &
AL I e TE v A 1545 A PR A H)) s DK-8D A g 4
R KA (B —fE R A BRA A ) YT-CJ-IND 7Y
S TAES (bt BB SR ARARA A )
ELX808 Y fil #5 {Y ( 26 [ Bio-Tek 4% 7] ); ZY5 #!
Western blot Bk AY (AL B AR T Bk i 2 A FRA
A]) s T10 BV A ML (PR IKA A H]) .
2 FiE
2.1 SreH RAbER SE5G B W 4 AR S A O /NHE T
S5 BENL A IR AL 6- L G A R
H,6-L Ml G R A /RIS k45 1 5 6
H BT E . B 6K 4, ik
R4, 6-L MM A EERHAHMEX 5 F &R
36 000 ~50 000 [ DSS it & i 2% ¥k i i 7K %5 e A~
PR R, SRR B, 285 W L {58 Ay 35 A B )
2 JAJG T UG HE T 4h 2, B i 4 RS 2 Sk
S 2N TR B % - 22 2 X G DR N ) 22 30 5 AH 4, i 6-
U gy 25 25 0] A W) TR O R, 6-32 0 M 4H K B iR
BN BT 6-Z MW H%EFK 100 mg- kg™ ;6-3
Wl & B R H A T R E R M 6-3 E i It
200 mg-kg ™", KA 2H FIIE B4 4 45 T 45 Rk A AR
KL EH TR, SRR 20 d,
2.2 HE PR HHALILE ST WG
ML, 10% WEE [ 2, B 2 QO BEI K, A 5 A3, 1
A HE Bt 5245 1 1 2UB 85224k
2.3 ELISA & i 7 TNF-o,IL-18 & & KK%
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1 6-EHM FHEREW UC/NHREBARBEZHFM(HE, x50)

Fig.1 Effect of 6-shogaol and berberine on colonic histopathology of UC mice ( HE, x50)

R ki W T (P <0.01) . W 1.

1 6-EBEBH HiEEX UC/IRLERH EEAL TLRY,NF-kB p65
mRNA I REEBHHM (x5, n=3)
Table 1 Effect of 6-shogaol and berberine on relative expressions of

TLR4 and NF-xB p65 mRNA in colonic epithelial tissues of UC mice

(xxs, n=3)

2090 /mzu.i,, TLR4 NF-«B p65
EH - 1.07 £0.03 1.17 £0. 04
T - 1.38 £0.02" 1.52 £0.03"
(=20 100 1.21 £0.03%%  1.32 +0.05%%
HiEE 100 1.19 £0.04*  1.28 +0.03%¥
6 LI O WIES 200 1.12 0. 02% 1.20 0. 03%

HSEFRHALEKYP<0.01; SHMAHEY P<0.01;5 6-3%
By EERA B P<0.01(£2,3 ).

3.3 X} UC /MRS E R ¢H 4 TLR4,NF-«kB p65
HHRIBWE R 5 IE 5 4 R, B AL/ B 45 7
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5 6-FZIR W G 0 R R, 6- 2R A B R A
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Table 2 Effect of 6-shogaol and berberine on expressions of TLR4

and NF-xB p65 in colonic epithelial tissues of UC mice(x +s, n=3)

AT gt e
EH - 0.77 £0.07 0.78 +0.07
8] - 1.48 +0.10" 1.50 £0. 08"
6-22 I 19 100 1.27 £0.06>%  1.27 +0.09>
Wk R 100 1.22 £0.07*%  1.21 £0.10*
6 LM G EER 200 0.92+0.07%  0.96 0. 09%

TLRY S S o> 0

70 kDa

p-actin 42 kDa
A B C D E
2 BHENRERH LEHALS TLR4,NF-«B p65 EHRIE
Fig.2 Changes of TLR4,NF-xB p65 proteins in each group mice

colonic epithelium

3.4 X UC /NEUIMLYE TNF-a, IL-18 & (1 5% i
5IEH 4 g, B /N RS TNF-o, IL-18 & &
BEWE (P <0.01); SBIRI HH,6-F MM By 4,
IR ,6-E M & Wi XA /DRSS L AN
TNF-a, IL-18 % 2 B F FEAIR (P <0.01) ;5 6-2 &
B R A, 6-F w4l HE R /N -
40 TNF-o, IL-18 & i B ETHm (P <0.01) , W,
%3,

F3 6-ZWEM.BEEX UC MRME TNF-,IL-18 & BH ¥ M

(xxs, n=10)
Table 3 Effect of 6-shogaol and berberine on serum TNF-« and IL-

18 in UC mice(x +s, n=10) ng-L~!
= &
415 it . TNF-a IL-18

/mg-kg

IEH - 70.56 +16.10 68.81 =19. 84

LAY - 311.10 £26. 67" 445.40 =45.07"

6-2 N 100 207.00 +21. 66 257.00 +34.75>%

R 100 180. 80 =16. 96> 215.50 +26.21%%

6 LI A WG 200 146.70 £14.09%  143. 10 £21.28%

4 itig
A AT Pk R AE S T BB YA e R R R AE
AN W i R 1 T2 B PTG 4 ) 98 0 B S YR YT UC
(B BT R WA Toll A AZ A 5 Al Wl 43 1k
RAEM LB R IBEIM R Toll #5321k & A7 1E
55 20 i 3R T ) A RO B2 A4, 32 AR TR AR
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4ff L 2 TH Y TLR4 fih % 41 j 15 5 0 4% =, 38 2o ¢
Ak R B R AL IH T 88, TL-1 32 4K R G e
iR SR AE IR 72 R 56 1 6 S b AT b R s S L
B ZPE NF-xB, 3 NF-«B p65 B w2 fb )5
SR TNF-o, IL-18, IL-6 1 TL-10 % 45 5 A F , X
S6 Wy 5T o AR HE A LAY Y B R B 2, (H A B R 1k
NF-x B 23 5] 2 % AE A 5 140 M DR o 3 R, e
LI WA T FPE S8 0 L UC S T 38 fo 1) % 2, 4 48
[ 9 AE BELAS 1 28 JBE ) 192, B 24, OF de & fif
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NF-x B 53 5 1 18 S B 36 5t 9 1 45 I % B By 1k
RS e AL B T BRI AS

T -k A P R IERIE LTS 2 N MR IT
UC & HZ5xt 2 — JEARZ 3697 UC 1 F€#49F F 7 7
(1 B L2 W), B4l 2 ) (9 FE I M A3 BT, FE R
HFABLT-J2 0 I 1, AH 7 52 B i FH v € #4025 ) 9
MR T R 0IEIT RO, ML 58 B2 % 19 A AR
M ) FE 2 5 T B2 8 S, T BRAR B A 1
F 38 1 24 4 0 A KR R =2 T 2 43 T A
LU 5 B JE A2 O R . S IR F 9 3 A
O-ZM T HE RN F T2 —, B
AR P AL BT A A I O L A0
L TN 5 R O 2 N T RIA T Il R
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