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Therapeutic Effects of Spider Toxin Oral Ulcer Powder on Oral Ulcer Model Rats and Its Mechanism
Study

XING Guozheng, WANG Changna, TIAN Xutong, TANG Jiamei, ZHANG Yujie, QIAO Xiaoqiang, ZHOU
Chengyan (College of Pharmacy, Hebei University/Hebei Provincial Key Lab of Drug Quality Analysis and
Control, Hebei Baoding 071002, China)

ABSTRACT OBJECTIVE: To study therapeutic effects of Spider toxin oral ulcer powder on recurrent aphthous ulcer (RAU)
model rats and its mechanism. METHODS: In vitro antimicrobial activity of the powder was determined by disk diffusion method.
50 healthy SD rats were randomly divided into normal group, model group, positive group (Guilin watermelon frost, 100 mg/kg)
and oral ulcer powder high-dose and low-dose groups (70, 35 mg/kg), with 10 rats in each group. Except for normal group, RAU
model was established in the right oral submucosa of rats in other groups by acetic acid method. After modeling, administration
groups were smeared with corresponding drugs on ulcers for 3 days. Normal group and model group were not treated. The ulcer
surface of rats was observed and the ulcer area was measured on the Ist and 3rd days after administration. The morphological
changes of ulcer tissues were observed. The serum levels of SOD, MDA, GSH, TNF-a, IL-1, IL-6 and IFN-y were detected. The
protein expressions of MMP-9, NF-kB, Caspase-3 and PARP in ulcer tissues of rats were detected by immunohistochemistry.
RESULTS: The oral ulcer powder showed obvious in vitro bacteriostasis effect. Compared with blank group, oral ulcer and
histopathological changes were obvious in model group; serum levels of TNF-a , IL-1, IL-6 and MDA were increased
significantly, while the levels of IFN-y, SOD and GSH were decreased significantly (P<<0.01); the expression of MMP-9, NF-k
B, Caspase-3 and PARP in ulcer tissue were increased significantly (P<<0.05 or P<<0.01). Compared with model group, the ulcer
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significantly (P<<0.01). CONCLUSIONS: Spider toxin oral ulcer powder shows strong bacteriostasis, detumescence and repair

effects, and has obvious therapeutic effect on RAU model rats. Its mechanism may be related to reducing the level of inflammatory

factors, mediating the expression of apoptotic factors and regulating immune imbalance.
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FVRIE L Al 10 1044040 10.51£0.08°
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Tab 3 Oral ulcer area of rats in each group(x+s,n=

10)
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“P<0.01
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SRR AR, " P<0.01; SR g, 'P<<0.05,"P<<0.01
Note: vs. normal group, **P<<0.01; vs. model group, “P<<0.05,
#pP<0.01
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T SRR A, " P<0.01; SR 4L, "P<<0.05,7P<<0.01
Note: vs. normal group, **P<<0.01; vs. model group, “P<<0.05,
#P<<0.01
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Fig 1 Histopathological changes of oral ulcer tissue of

rats in each group (HE staining, x200)
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Fig 2 Micrograph of positive expression of MMP-9 in
ulcer tissue of rats in each group (x400)
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Fig 3 Micrograph of positive expression of NF-kB in

ulcer tissue of rats in each group (x400)
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D. Dﬂﬁﬁr’ﬁﬁlm Fil E. DPZ‘HT ’FTMEE k41
B4 BAXREBHZAR FF' Caspase-3 EHHMERIZR
14 (x400)

Fig 4 Micrograph of positive expression of Caspase-3

in ulcer tissue of rats in each group (x400)

. LB M A
7 A 20 PARP & H H %R %2 B R E

DB A
B5 HAEAXRR
(x400)
Fig 5 Micrograph of positive expression of PARP in
ulcer tissue of rats in each group (x400)

F=6 HHKRIREHLEF MMP-9,NF-kB, Caspa-
se-3 . PARP EHFKIEKFE (x£s5,n=10)
Tab 6 Expression levels of MMP-9, NF-k B, Cas-
pase-3 and PARP protein in ulcer tissue of rats
in each group (x*s,n=10)

Eibl MMP-9 NF-kB Caspase-3 PARD
w4 7031125 11774039 20071275 13831220
Rl 88.64+2.23 1851+161" 48714310 31654187
TRt 80.99 £ 1.96° 14.96£2.00° DY 25901415
OESHREARA 728242137 1470+ 162 30284296 207543427
MESGRIGIRL 85881133 1630028 FTELTF 25811068

IR A, P<0.01; SBIRLE A, "P<<0.05,7P<<0.01
Note: vs. normal group, **P<<0.01; vs. model group, “P<<0.05,
#P<0.01

RAU 5 H 5 A IR 5~ R 4 SR A A 5, 25 Rl At I

China Pharmacy 2019 Vol. 30 No. 8 - 1047 -



FZ (A A2 2= ) A i T 4% TR -0 =S L 4

2% Hrp TNF-o0,IL-1,1L-6  IFN-y 34 > 55 32 114 48 i [H

T AERAUN W R REELNEH . TNF-off4dl

LU = s, l R A I R BRI, E— 24

TR AN, JERERG 0 O R I P9 B A A, 5k

Zh L[ A 2 K ™ TL-6 J2 ph PR W A i | I A5 P 2

S | 2T 245 ) 4 L 0 E A 240 A X TL-1 7 TNF -0 J5 1o Fisf

T 6 B, FERLIAR S B A T e WP EELAE ™, A B

TR, RAU B A% 5 8 AN i St Atk R n R i

Koo SAE SN W] TP LR B I B A, 724 A

FH 2ok BE T B, 1A TS S04 A oy 385 R 2 28 4 A 4

13", MDA J& B 1 ZEVE - PTIE B AL 287, vl

W 2H 2R A PG RERE 5 1T SOD 11 GSH 2 A= {4 P B 211y

b b, HAR L AT e LR AL 2 B B AR AR e 1t

AR, RAU [ R R SR S e R A G, TEAN

KRBz R G , NF-xB B A2 0008 R 40 i B2 10 %

SRR, 7E b R S 260 R T A 2 B A A A e R

iK' MMPs Z A0 JE T 5 O @G S AR R IR

RAE 5tz G BRI R A ¢, Horh MMP-9 Sy B fie il , AT

fEFER S IV B IR B, RERH L A AE Y 15 2 1

Y M AR E 1 T8 2 G NF-«B {5 5 il 5%, o]

MMP-9 [ 3R 35 , Mk 4 P A M i 18 5 56 #8107, Cas-

pase &= — ISR T M G I & A S, i HP Caspase-3

TE AN MR T R OB T, — HLRERE , A ik Gk

N, A TN AT sk G & AR A, Caspase-3 iR BEZK

fi# PARP, ‘32 PARP JCi 1E % 2 5 DNA GBS , A

M54 T

AR EE R R, 5 IEH H L, B2 KRR LT
H TNF-a , IL-1, IL-6 , MDA /K °F ¥ . 2 T} %5 , IFN-y |
SOD . GSH 7K V-1 i 2 F& A% , 1t 9% 2H 21 rf MMP-9 . NF-
kB . Caspase-3 . PARP FiA/K V-1 i & THE , R RAU i
PR o AR Hgs, BRAE ZERT 11 35 02 025 39 i 4
KELIE FE AL FIRe bR B ues , Kk srte
brESA G E L.

ZE L, Wik RE 2 O I R A SRR PR
T B2 AR, X RAU B R B B AR TR A
L] B8 5 FRAC 2 K F A TR 7 1 3=
5 R A AT O
S ik
[1] BB, ERE:, B, 4 SOMHRIU TR R O % 6

SEAEA[I. o da K 5 53R, 2017,42(7) :824-830.

(2] XUGEHA, ST, BT, & A 593697 & & T O ES5
5 B4 (BB 43 B [0]. 460 38 B 52 506 R, 2015, 12(21)
3243-3245.

[3] FHERE, SBMSAS, FARk00 , 55/ NBEACI 11 1 102 24 I 1)
il 5 25 30 AT 0] F B 523k 5 A 4 &, 2017, 23
(20) : 20-24.

[4] WK TS, F R ik =g R 00 2L ) A s AT o 0 JR
[J].% & 25 22 %38 47,2014, 30(12) : 1651-1654.

- 1048 - China Pharmacy 2019 Vol. 30 No. 8

[10]

[11]

[13]

[14]

[15]

[16]

[18]

[19]

ERERR, SN KRB, 5 Wk RE 2R T fre B AR
FER R[]I A 40 B 5 3t ,2009,9(15) : 2989-2998.
FHF, W] A ILERR YT LB+ Eshie 4 &,
2001,10(5):43.
By, BN BSR4 S T A 5 R X R BRI e 1
Bt 1 S A SN ST ()], P B AF A, 2017, 30
(1):70-72.
Whet, Edh , EIA , 3 B SLIG 7R B R Bt 1Y
SIHFFEI]. 3 25,2016,47(1) : 106-109.
WOLFF AC, HAMMOND ME, SCHWARTZ JN, et al.
American Society of Clinical Oncology/College of Ameri-
can Pathologists guideline recommendations for human
epidermal growth factor receptor 2 testing in breast cancer
[J1. J Clin Oncol ,2007,25(1) : 118~145.
DESHMUKH RA,BAGEWADI AS. Comparison of effec-
tiveness of curcumin with triamcinolone acetonide in the
gel form in treatment of minor recurrent aphthousstomati-
tis: a randomized clinical trial[J]. Int J Pharm Investig,
2014,4(3):138-141.
ARELL, Wi, MR AR e S R M 10T R Bt 9 AR I P
TNF-0..1L-2, 6 5@ RE A G I 5 B F 12 5
1R,2015,21(9):1299-1301.
AR TE AL IR E, L I RE M EE XS RSV R
BALB/c /)N BUIL# B TNF-a, IL-1B, IL-6 F ik 19
P E 254 & ,2012,37(10) : 14511454,
AVCI E, AKARSLAN ZZ, ERTEN H, et al. Oxidative
stress and cellular immunity in patients with recurrent aph-
thous ulcers[J]. Braz J Med Biol Res, 2014,47(5) : 355~
360.
XU FB¥ETT , A AEUR, 4. 11 S35 ORI A U B R K HE Y
F 7 AR I D] b R SR (8 RFHFIR),
2018,57(2):131-136.
SHAH YM, MA XC, MORIMURA K, et al. Pregnane X
receptor activation ameliorates DSS-induced inflammato-
ry bowel disease via inhibition of NF-kappa B target gene
expression[J]. Am J Physiol Gastrointest Liver Physiol,
2007,292(4):G1114-G1122.
WL BRI, &5 T R 2 R B A U5 X A e 1
Tt 7 K SRR T/ P B HG X 2R 5 90 i DR - FOBILAAR e 7
IRERIFEIRI[T]. o B K6 R 25 22 52 55 36 75 5, 2019,24(1) :
20—-26.
55 %, T , 3 U ZERAR S I R Bl il ZH 24 NF-
KB ATMMP-9 Jz TIMP-1 k52T & 7 BAF K 52 5
(A ARHAFRR),2005,25(4):255-258.
Wi , SRR, B 24 . Caspase -5 IR T- O F 75 1F
JE[].#7 L E5,2018,40(18) :2083-2087.
WALSH CS. Two decades beyond BRCA1/2: homologous
recombination, hereditary cancer risk and a target for ova-
rian cancer therapy[J]. Gynecol Oncol, 2015, 137 (2) :
343-350.

(ke H 191:2018-11-06  f&10] H 1]:2019-03-06)

(Gt B S8R

2GS 2019 4F5 30 44 8



