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Study on mechanism of Coptis chinensis regulating MAPK/ERK pathway in
microcirculation and Th1/Th2 cytokines in rats with oral ulcers
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Abstract: Objective To investigate the mechanism of Coptis chinensis Franch. mediated mitogen activated protein kinase (MAPK)/
extracellular signal regulated kinase (ERK) on microcirculation and Th1/Th2 cell levels in rats with oral ulcers. Methods The rats
were randomly divided into control group, model group, Coptis chinensis 20, 40, 80 mg-kg"' group, and watermelon cream
(200 mg-kg™) group, with 10 rats in each group. Except for the control group, oral ulcer models were prepared using the burning
method with 40% acetic acid. Each treatment group was coated and administered once every 2 days for 7 consecutive days. Blood
samples were taken from the abdominal aorta to detect microcirculation indicators. Hematocrit (HCT) was measured using a
microcapillary method, serum fibrinogen (FIB) levels were measured using a reagent kit method, and plasma viscosity was
measured using a vertebral plate viscometer. Serum levels of inflammatory factors interleukin-6 (IL-6), interleukin-8 (IL-8), tumor
necrosis factor- a (TNF- o) and serum levels of Thl, Th2 cell-related factors IFN-y and IL-10 were detected by ELISA. The
histopathological changes of ulcer mucosa were observed by HE staining. The expression of ERK1/2, p-ERK1/2, p38 MAPK and p-
p38 MAPK in mucosal tissues was detected by Western blotting. Results Compared with the model group, the oral ulcer area of
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Coptis chinensis 20, 40, 80 mg-kg™ group was significantly reduced (P < 0.05), and pathological changes such as mucosal epithelial

cell lysis, inflammatory response, and tissue necrosis were significantly reduced, HCT, FIB, and plasma viscosity were significantly
reduced (P < 0.05), the levels of inflammatory factors IL-6, IL-8, and TNF-a in serum were significantly reduced (P < 0.05). The
level of IFN-y and IFN-y/IL-10 in serum significantly decreased, while the level of IL-10 significantly increased (P < 0.05). The
expression of ERK1/2, p-ERK1/2, p38 MAPK, and p-p38 MAPK proteins was significantly reduced (P < 0.05), and the effect of

Coptis chinensis 80 mg-kg™ was the most significant. Conclusion Coptis chinensis can improve microcirculation in rats with oral

ulcers, maintain a balanced state of Th1/Th2 cells in the body, which may be related to the inhibition of the MAPK/ERK pathway.

Key words: Coptis chinensis Franch.; MAPK/ERK pathway; oral ulcers; microcirculation; Th1/Th2 cytokines; inflammation
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1 BAKXRAHH.JEOREEHERLE (xts,n=10)

Table 1 Comparison of oral ulcer area before and after administration of rats in each group (x+s, n=10)

; . 1 35 T A /mm?
i 7 &/ (mg-kg™) —

25 2T hYjfE3d GEifESsd YR Td
ot e — 0.00£0.00 0.00:£0.00 0.00£0.00 0.00+0.00
7Y — 49.31+4.13" 26.47+2.31" 16.28+2.07" 8.42+1.03°

I3 3%E 20 48.25+4.08" 24.1242.15* 13.26+2.01" 6.93+0.81
40 47.16+4.10" 20.35+2.08 10.34+1.51" 4.52+0.65"
80 4734+4.12" 15.21+1.43" 7.26+1.23" 2.15+0.34"
[P\ 200 47.29+4.09" 15.47+1.517 7.41+1.20" 2.23+0.31"

5B AL "P<<0.05 ;s SRR A LA "P<<0.05.
P <0.05 vs control group; “P < 0.05 vs model group.

K2 HAXRMERIETRIER (v25,n=10)

Table 2 Comparison of microcirculation indexes of rats in each group (x+s, n=10)

ZH5 72/ (mg-kg™ HCT/% FIB/(g-L™) 13K F5 %/ (mPa-s™)
of iR — 40.31+1.12 2.45+0.24 1.21+0.05
o eit) — 52.46+1.83" 5.86+0.63" 2.01£1.10°
I B 3%E 20 49.17+1.65" 5.01+0.52° 1.87+0.09"
40 46.24+1.32" 4.35+0.45" 1.63+0.07*
80 43.26+1.15" 3.27+0.32" 1.42+0.06"
[LPIN 200 44.08+1.13" 3.41+0.29 1.4540.06"

5 R UL " P<<0.05 s SRR A LA PP <<0.05.
P <0.05 vs control group; P < 0.05 vs model.

®3 BEXRKEETF IL-6.IL-8. TNF-0. 7K F b8 (x+5,n=10)
Table 3 Comparison of levels of inflammatory factors IL-6, IL-8 and TNF-a in rats of all groups (;r:ts, n=10)

203 7 &/(mg-kg™ IL-6/(pg-mL™") IL-8/(ng-L™") TNF-o/(ng-L™"
pagiicl — 40.32+5.21 259.31425.27 32.15+4.13
7Y — 111.48+12.56" 854.26+46.19" 180.26+21.35"
I3 3%E 20 85.17+10.13" 617.34+40.36* 135.42+17.62"
40 63.02+8.24" 473.12434.27" 92.31+10.24"
80 46.25+6.19° 301.65+28.14" 48.66+7.35"
7GR FE 200 47.0146.25" 302.16+27.83 49.12+7.43"

5 AL AL "P<<0.05; SRR LA #P<<0.05.
P < 0.05 vs control group; P < 0.05 vs model.

3.4 & 4HKE A IFN-y, IL-10, IFN-y/IL-10 7K
ki

55 % B8 4 BE e, A AR 2H KRR I P IFN-y A
IFN-y/IL-10 7K “F & 25 Ft /& , IL-10 7K °F 2 3% [%
R (P<<0.05) ; 5 AR 40 4, )1 % 3% 20.40.80 mg-
kg™ 2H F1 75 JTCRR 2H K B K BRI A TFN-y A1 IFN-y/
IL-10 7K 7 & 3% B& MK, IL-10 /K 7 B B J+ /& (P<
0.05) ;)11 3% 3% 80 mg-kg ™' 2H 5 /4 /A 2 bE 43 oK R if
I 1 IFN-y. IL-10 IFN-y/IL-10 /K V3% 5 & %% 2 5 .

W34,
35 FEAXRORRHMREALREBFTUELE
55 0F HR A L, AR A K R 1) i A b B 4t
BIGMRIRAE, HOR AT, 98 40 K =02 T S5
FE I [ A 2, M P R 20 i K B3R B8, Bl T 4T 4
15 H S B LRI, IR B NUZ . 1133 20,
40,80 mg kg™ 4 A1 P JICAR 20 KRR 1 s R 41 21 |
J 240 % B B R D, I 0 TR 2% R L b Bz 4 A 3
A, 98 PR A0 i RN IR BE 2H 2Rk /D, B AR I A R AR K
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#4 ZHEKFMEH IFN-y IL-10, IFN-y/IL-10 7K F bb 8 ( x+s5,n=10)
Table 4 Comparison of serum IFN-y, IL-10 and IFN-y/IL-10 levels of rats in each group (x+s, n=10)

ZH 51 7 &/(mg-kg™ IFN-y/(pg-mL™) IL-10/(ng-L™) IFN-y/IL-10
papiist 91.26+7.31 106.2748.03 0.92+0.05
it 145.32+10.18" 71.3245.42" 1.93+0.10°
NI 3% 20 131.04+9.53" 79.15+6.13" 1.78+0.09"
40 118.12+9.04" 83.64+6.92" 1.34+0.08"

80 105.61+8.15* 95.17+7.45" 1.13+0.07*

[P\ 200 106.25+8.23" 96.02+7.63" 1.17+0.08"

b AL LA "P<<0.05 ;s TR AL LA PP <<0.05.
P <0.05 vs control group; P < 0.05 vs model.

TR Z A H L, BB WA H R AR 0.05) s AL LA, )11 353% 20,4080 mg kg™ 4H A
JRAL L, H I35 3% 80 mg-kg™ 4L A 4 JI 78 4H K B I 75 ) 7 2H " ERK1/2. p-ERK1/2. p38 MAPK. p-p38

P R 2 S35 B AR AR L. WL 1. MAPK % [ R 1A 3 18 3% % (P<0.05) , HJI| 3 i%
3.6 %A KR 4ELE S ERKL2, p-ERK1/2, p38 80 mgkg 'HEARIEBIM IR ;)11 3% 80 mgkg 4
MAPK, p-p38 MAPK A FRiL L APE R A 4 K R o ERK1/2. p-ERK1/2. p38

5%k R 41 B B, B 4 ERK1/2.p-ERK1/2.  MAPK .p-p38 MAPK FE I R IA KA R & £ 7.
p38 MAPK.p-p38 MAPK & KA B EWn(P< WK 2.

N0 meke™ JIFE A0 mgke ™! 1] #1480 mg kg ! [l
E1 FAXROREGEHBEALREZTH(HESLE,x200)

Fig.1 Histopathological changes of oral ulcer mucosa of rats in each group (HE staining, x200)
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B AL EL G - "P<<0.05; SR HLAL PP <<0.05.
P <0.05 vs control group; “P < 0.05 vs model.
El2 HAXROBEHFEAL D ERKL/2 p-ERK1/2,p38 MAPK . p-p38 MAPK EH Kix
Fig.2 Expression of ERK1/2, p-ERK1/2, p38 MAPK, and p-p38 MAPK of oral mucosal tissue of rats in each group
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IR AR 2 55, 6 Lo 1 i 26 FE 36, v 5 800
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W FEUE S, 11 Ji 352 2 K R A% B 20 S0 B4 4 b HCT
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V38 3% AT 23 1 35 K BRSO B, R 9T 1 RE
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O 507 R AR R FE A ok A R0 9% i S %5 1)
FH e, Hor 48 0 A 9 TNF-o #1IL-6 R 38 AR .
A 2FE W TR, D15t 97 o 1 TNF-a 7K F
FEE Al E SN B kAT W, TNF-o0 AT {23 1 %
FME b B 2 Uk E 4 PR ) B 5 L Ak E I R TROK =
P RE DR 11 5| S SR 38 S B WA o TE 98 I B ) B
9, TNF-o 7] 5 5 IL-6 . IL-8 25 40 i 5 7 (1) 7= 4= . M
TL-8 AT 368 sk o) 335 o e o 200 i A G O SR, 3k — 25
TEE O B B AT  ARHF TGS R RN, IS
AT A T 5t K BRI A 98 9E R F- TNF-a IL-6
TL-8 7K, #7138 3% AT 40 1) 10 i 35k 92 K BRI 3 v
PERE PR F 7K, 328 17 Dk e 1 s 35 920 5 0 T R
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