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Effects of Duyiwei Capsule on Immune Function and Protein Expression
of NF-kB Inflammatory Pathway in Ulcer Tissue of Rats with Recurrent
Oral Ulcer*
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ABSTRACT Objective: To investigate the effects of Duyiwei capsule on immune function and the expression of nuclear factor -xkB
(NF-kB) inflammatory pathway in recurrent oral ulcer (ROU) rats. Methods: 60 SD rats were randomly divided into normal group, model
group and Duyiwei capsule low, medium and high dose group, 12 rats in each group. Except the normal group, the ROU model was
established by immunoassay in other groups. 8 weeks after modeling, the low, medium and high dose groups of Duyiwei capsule were
treated with 0.01lmg/mL, 0.02 mg/mL and 0.03 mg/mL Duyiwei capsule solution by gavage respectively. The normal group and model
group were treated with the same amount of normal saline by gavage, they were treated continuously for 20d. The number of oral ulcers,
duration time and area of oral ulcers of rats in each group were recorded. Serum interleukin (IL)-1B, IL-6 and tumor necrosis factor-a
(TNF-qa) levels were measured by enzyme-linked immunosorbent assay, peripheral blood CD3*, CD4" and CD8" percentages were mea-
sured by flow cytometry and CD4'/CD8" ratio was calculated. NF-kB p65, phosphorylation inhibitor of NF-kB o (p-IkBa) and IkappaB
kinase a (IKKa) protein levels in oral mucosa tissues were measured by immunoblotting. Results: No oral ulcers appeared in the normal
group, the number of ulcers decreased, the duration time shortened and the area of ulcers decreased in the model group, the Duyiwei cap-
sule low dose group, the Duyiwei capsule medium dose group and the Duyiwei capsule high dose group in that order (P<0.05). The
IL-1B, IL-6, TNF-a, CD8*, NF-kB p65, p-IkBa and IKK« levels decreased in the model group, the Duyiwei capsule low dose group, the
Duyiwei capsule medium dose group, the Duyiwei capsule high dose group and the normal group in that order, and the CD3", CD4" and
CD47/CD8" increased in that order (P<0.05). Conclusion: Duyiwei capsule can significantly reduce the number and area of oral ulcers in
Rou rats, shorten the healing time, and the effect is dose-dependent. Its mechanism may be related to improving immune function and

inhibiting NF-kB inflammatory pathway.

* L4 F W1 B2 RHBF RIS F (20171485)
FE A BB (1987-), 93 01, BT BP0 10 R AIANR2% | 1 0855 , E-mail: chenkeqin2022@163.com
(ks H197:2022-01-22 4357 H191:2022-02-17)



DREYESSHE  biomed.cnjournals.com Progress in Modern Biomedicine Vol22 NO.16 AUG.2022

- 3021 -

Key words: Recurrent oral ulcer; Duyiwei capsule; Rats; Immune function; Nuclear factor-«B; Inflammatory pathway
Chinese Library Classification(CLC): R-33; R781.5; R243 Document code: A

Article ID: 1673-6273(2022)16-3020-05

YN

]

o}

52 M 1 95 (recurrent oral ulcer, ROU ) J2 Iifi FR B¢ i UL
B I R 5 750 , AR T BRI S5 R IR AL 2 1 A4
S UL B R R IR B B Btz o e i, B Bt
AT B AIEE v e [T ) T 20 A , ™ B R A 11 M f
R IF 2 m A 3 i, HATPY X ROU FZERBURF
P BRR)  F ER A JRy s A ) L SR AT 5 s ol
FIRFHEAT & BHRYT RSP RORERY, SRR M T EE A TR
PRI Z A, 76 ROU V&7 3R B A3, AR %L
GEfEI 7 M , R RE TSI i W2 7, rh R 223 IA Y , ROU
AR AR (B RS IR A48 2 UIAH DGR, il — Ik
JE B8 2 LA — il iy r 24, B Ak O I I A T
B, Z I 5T RAE I — R T ROU B RT3, REA 3K
RHEBHE A SRR, HE Tl — X ROU [91E
FHBLE A W8 o 2 S0 A , SaE D) R S 78 ROU s &
RARCHEVER, o T 4 SR S8 SO B S 5 DR
MR IR 3% -kB(nuclear factor-k B, NF-kB )& 22 LAY
PR RAF T B A%, NF-«B 30 J5 BEYS N 2 Fh 9858 7 B,
B HAY RRIE RN, Herk ROU K EAR R AT S AR5 565
3~8 R NFFE M Mk, R AR R I 5 A
FARML, TS 12 T ROU SLg e, Ao sl i S e i
#r ROU KRR, 55k —IR %X K R ROU & & 1k
FHB G DIRE A NF-kB 4 i 5 1521

1 AR5 07

1.1 KIezhY)

SPF %% 6 J&i% SD il 72 2, M4 36 H /& 180 g~
220 g, FH AR A Wy il SRR A BR B4R A BT AR AL 1P AT IR
SYXK(JI])2021-249, B R B34 i A Be shdy hol# JUm 3% ot
W& 12h, MR 12h, W@ (50.24+ 10.36)% . #@J¥ (23.22%
114)% . AR EABE S Y T RAR TN Z: 5L st , HALS.
GB1495-1.S2021057,
1.2 {28 FikF

M — RS EE - HA I — R A= R 25 A BR ST A A, E 25
5:710970053, MA% - 0.3 g/ ki ; 3 [G58 24451 . 5[ SIGMA, 4
5 :bs-s1; 4% (interleukin)-18  IL-6  fgi A FE [H T -o( tumor
necrosis factor-o, TNF- ) i85 & : SO S B 5 2E W Rk By
HIRAT, 45 . E-EL-R0012¢ .E-EL-R0015¢ .E-EL-R2856¢ ; fiiti
FRAY s B HEAE AR 2= e A FR A W], A5 RT-6100; 37 2 41 i
%: £ [E BD /37, 85 : FACSCelesta™; 2H 218 [ $2 i3] & :
A R EREA A A, 45 : BC3710; —47 NF-kB p65 i
12 fk. NF-kB 114l 5 9 o ( phosphorylation inhibitor of NF-kB a,
p-IkBa) .JkappaB /i o (IkappaB kinase o,IKKa) ,GADPH:
LR KA ARGIRAE], 45 : AF0246 ,AF5851  AT096
AF2155; ZHiIlisEdite 1gG: FIHERGA YR 2R A BRA ],

#5 : LF102; 25 (1 BE R AR : 35 FA AR A ], 25 : GelDoc
GO; o AR : H AR BUMREL A W], 145 . CX23 5 fE AR - b
G EREA IR A BRA A, #15 . LHS-255C,
13 Ak
1.3.1 #EM4SE  dy ROU BAIY. FEHLEER 12 H KR,
R R RS 2 PR K, BRI BS S IS | I A B RR 2% b il N
IRTE AR 0.1 mL, FE5MRA) B 2 FUIRE TG 2 B4l
LI . AT 60 A RRBIAL S by I 20 AL Al — e
PR P AL, AL 12 H BRIE R AN RS AR
PEYHEST, ROU Y, SRS RIS H MLIH TR , B A0 Kz o9 4 55
AL, 0.1 mL/ 5,2 45/ 0,19k /d, TE 2 A P
T A R K Y S it 8 . 8 JER BT, 2B
R RS I DR BHE a0, B 4 5T TR R R R
SEIRIE , A K B, B4R 1 mm~2 mm, &5 9 TR
B2 2 i — R EAIE h  m EAS BINE B 45T 0.01 mg/mL,
0.02 mg/mL,0.03 mg/mL il — MR (M — RSN Y
FH TG TR A B K B R B 15 %6 1) TRYT . 1 mL/100 g,
1Y /d; TE R R TR 20 1 45T S5 AR 337K, 2 mL/100 g,
1K /d; ¥R YT 20 d.,
132 ORBEHEEBR 1697 20d JFil R & H KRR OIS
SRS AN [ 7 A SR bt AT N R erii TN )
B H B A (mm?) =0.25% ax e RREAR (mm)x
K& (mm),
1.3.3 mMFEXRGERFIMNEM T HTERN K5 —IKES
255 2 h, IO LU TR SRR 45 4R BRI 2 B0 Dk 2 T TR
I 3 mL, 1000% g B0 15 min, B J2 10375 5% B G e W% b
ARG I 3% IL-1B IL-6 \ TNF-o 7K - UK BRUAM & &6 ik ifi, ED-
TA-K2 ¥i#E, 1000% g 2.0 15 min 3 FJRIMIE, BEALhZE ol
A4 fifs ,BD FACSCelesta™ i =X 41l Jfa 43045 41 J& 1fi. CD3",
CD4*.CD8" [/ ., 18 CD4YCD8" Al ,
1.3.4 OFEFIRMELR NF-«B RAEBBREQFRIEQN  wEm
TRFEAGHI PR AR I 5 105 AR B, 4385 ok T 5 AL A R BT
iz XAk 20 20, B IE 21 1 B2 4, B9 RS A 20 it S8 i o
V& BREUBG ALV TR [, B F vk 4y B R A RS §y PVDF it
Jil A — 3% NF-kB p65 (1:2000) .p-IxBa (1:2000) .IKKa (1:
2000) GADPH( 1:500 )% 4°C & i, S dsfin — 4, 37°C
TEVRAGIGE 2 h, Bt SRR, R Image J 18.0 3144317 4%
HRBEAR , DAESE (MK BE(H /GADPH JK B {E L3R (1 AH X 26
14 GEit=aHh

1EFH SPSS28.0 Gt 4, T HERI 4 S-W KR IR 2 1F
BOYAR, LA Fm , ZAL BT 2200, LW L LSD-t 4
553 P<0.05 HEFHGHIHE L.

2 &R

2.1 EAXRORGHEEERILE



- 3022 - ITREYES#HE biomed.cnjournalscom Progress in Modern Biomedicine Vol22 NO.16 AUG.2022

IERHRM B B, BN — R G R A . DRI R 2 B0 B H R OB, e MR 4
Mh— BRI R AL M — BRI R R B T DS B ARG/, HACR Sk — R R AR (P<
oo BRI Jh—BRICHEARR ] i — R e il ] i —  0.05), W3R 1o

1 SAXRORBGHEBFRLE )

Table 1 Comparison of oral ulcer improvement of rats in each group(x s )

Groups n Number of ulcers(n) Duration time(d) Area of ulcers( mm?)
Model group 12 21.03% 2.13% 5.58+ 1.02% 3.07¢ 0.49%
Duyiwei capsule low dose group 12 14.52+ 1.23* 4.00+ 0.71® 2.46% 0.35®
Duyiwei capsule medium dose group 12 1191+ 1.34* 3.32+ 0.62° 1.93+ 0.48*
Duyiwei capsule high dose group 12 9.89+ 1.74 2.15+ 0.67 1.29+ 0.43
Normal group 12 - - -
F trend - 286.065 122.853 106.442
P - <0.001 <0.001 <0.001

Note: compared with the Duyiwei capsule high dose group, *P<<0.05. Compared with the Duyiwei capsule medium dose group, *P<<0.05. Compared with
the Duyiwei capsule low dose group, °P<<0.05.

2.2 FAKRRIME IL-18.IL-6, TNF-a 7K FLLEL R R AL TR LML IL-18 IL-6 \ TNF-o 7KK
BEHIZE b — IR REGR B 2 — DRI PRI B i — %, BACR S5 — MR SR AR (P<<0.05) . I3k 2.

*2 FHAKRME IL-1B.IL-6 . TNF-o 7K F b B pg/mL,at 5 )
Table 2 Comparison of serum IL-1@, IL-6 and TNF-o levels of rats in each group(pg/mL, x+ s)

Groups n IL-18 IL-6 TNF-«
Model group 12 123.66% 15.43%d 120.52+ 11.51%d 473.03+ 40.19%
Duyiwei capsule low dose group 12 108.19+ 10.05™ 91.15¢ 13.66" 416.09+ 85.08
Duyiwei capsule medium dose group 12 79.61+ 12.19* 79.25+ 8.34® 306.57 66.20®
Duyiwei capsule high dose group 12 63.55+ 12.32° 55.79+ 5.39° 255.69% 42.96
Normal group 12 48.52% 9.02 47.60% 5.74 192.99+ 41.38
F trend - 316.273 437.035 185.459
P - <<0.001 <<0.001 <0.001

Note: compared with the normal group, *P<<0.05. Compared with the Duyiwei capsule high dose group, °P<<0.05. Compared with the Duyiwei capsule
medium dose group, °P<<0.05. Compared with the Duyiwei capsule low dose group, ‘P<<0.05.

2.3 FLAKXRSMNE M CD3'.CD4',CD8'.CD47/CD8" tL %k Z R R ILEE IS5 AL, T EEIRYT 2 LA A | 1R IR A i 35
BRI i — R AR B2 Ik — BRI R R B i — @A SRR T O T (2 R TR AN BRI A5 R R A
R mRI AL IR ALAMA I CD3 .CD4" .CD4/CD8" R i), ;R E RN 22 , S [ BB A7, v e ROU Ay
THEs , CD8 KK BRI, FLUSCR S — R S AR (P<< AR KLy v 0 " 4530, e (LAl N 20 ) vl A AR O
0.05). W% 3. R, R RITERIBVA E " B BB, R T T R
24 BEKXROERBREAR NF-«B p65.p-IkBa JIKKa BEK  HHIHIE. " FIREZINGNRE Z , 845 RERER, AR
FLb T ERAE AR AR 24 T3 o 2 26 A ST TR T T
PERILH i — R FE AR B 2 ok — R Th R 2 i — LU ROU  WLIERY , 5 IR il D R DA G , sl PR A

WA JE 08 e ) B 4L IE 8 AL B2 41 NF-kB p65 .p-IkBo IK- 15, LI AN, A LY, 11 R 3%, 5 R & A RE G IE
Ko 2 KPR R BEAR,  ERCR S 00— e 50 AR ME TE KR IR AT A RS, A IR, AN U095 , J0 103 20 3 o Pl
(P<0.05), W34 FpE 1, IR WO TR LA LA 20, — R e L) R [R1A Y7k
3 Wik FTAR ARG " 0k " SRS R T B2 AR T —
WR A 2 BE I, B 1k B 6 AR 2 D2, 36 T 0

ROU XFRE R MEBT i 11 48, JORGH i A 58 I, R[] Tk ROUL IEARAT IR PRI SEAGE , 2t — BRI BER YT ROU Ilf
B 2 5 3 R FOIA N ROU SRl IRBE il RSO RE0, AHRFE A RAR S M EAR AU AL, i — Dk i 4
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*3 KRAKRIMNEIM CD3'.CD4* .CD8".CD4"/CD8" bk (x% s)

Table 3 Comparison of peripheral blood CD3*, CD4*, CD8", CD4*/CD8" of rats in each group(x* s )

Groups n CD3( %) CD4( %) CDS8( %) CD4'/CD8"
Model group 12 23.69+ 2.03% 19.27+ 1.75%4 22.38+ 2.25% 0.86 0.11%
Duyiwei capsule low dose group 12 2743+ 6.48™ 22.16+ 1.35% 18.97+ 1.84% 1.17¢ 0.17*
Duyiwei capsule medium dose group 12 32.69+ 3.52% 23.98+ 1.25® 16.10+ 2.66® 1.49¢ 0.26®
Duyiwei capsule high dose group 12 36.24+ 3.98° 26.48+ 3.15° 13.19+ 1.21° 2.01% 0.31*
Normal group 12 40.60+ 3.41 29.21% 2.10 11.15% 2.18 2.62+ 0.42

F trend - 109.753 169.088 219.751 314.171

P - <<0.001 <<0.001 <<0.001 <<0.001

Note: compared with the normal group, *P<<0.05. Compared with the Duyiwei capsule high dose group, °P<<0.05. Compared with the Duyiwei capsule

medium dose group, °P<<0.05. Compared with the Duyiwei capsule low dose group, ‘P<<0.05.

4 BEKRROEFBEAR NF-«B p65,p-IkBa JKKa ZHKF L (xt 5)

Table 4 Comparison of levels of NF-kB p65, p-IkBa and IKK o protein in oral mucosa of rats in each group(xt s)

Groups n NF-«B p65/GADPH p-IkBa/GADPH IKKa/GADPH
Model group 12 1.14+ 0.13%¢ 1.12+ 0.14%4 0.95% 0.06™
Duyiwei capsule low dose group 12 0.93+ 0.08™ 0.65 0.06™ 0.67+ 0.12%
Duyiwei capsule medium dose group 12 0.73+ 0.12* 0.48% 0.05® 0.52+ 0.07*
Duyiwei capsule high dose group 12 0.51% 0.06* 0.38+ 0.05* 0.42+ 0.04°
Normal group 12 0.41+ 0.06 0.24+ 0.02 0.32+ 0.03
F trend - 490.358 919.449 553.302
P - <<0.001 <<0.001 <<0.001

Note: compared with the normal group, *P<<0.05. Compared with the Duyiwei capsule high dose group, "P<<0.05. Compared with the Duyiwei capsule

medium dose group, °P<<0.05. Compared with the Duyiwei capsule low dose group, ‘P<<0.05.

Normal gourp Model gourp  High dose group Medium dose group Low dose group

KK~ ‘— D S _— -
p-IkBa | — | m— L e—
NERBPOS . W s S —

GADPH i i . . mm—w

B 1 |AKXRORFEALR NF-«B p65.p-lkBa KK T A RIAER
Fig.1 Expression of NF-kB p65, p-IkBa and IKK« protein in oral mucosa

of rats in each group
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