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[ Abstract)
ointment on hemorrhoid-phased model rats by examining the TLR4/p38 MAPK/NF-«kB signaling pathway. Methods

Objective To investigate the acute toxicity, irritation, and other effects of Shexiang Anhe hemorrhoid

Sixteen New Zealand rabbits were randomly divided into an intact skin Shexiang Anhe hemorrhoid ointment group, intact
skin control group, broken skin Shexiang Anhe hemorrhoid ointment group, and broken skin control group, with four
rabbits in each group. In the experimental group, 20 g of Shexiang Anhe hemorrhoid ointment (1 g/mL) was evenly
applied to an area on the rabbits depleted of hair, and an equal volume of solvent ( mixture of glycerol, lanolin, and water)
was evenly applied to the area on the backs of the rabbits in the control group once a day for 14 days. Another 40 rats were
taken and randomly divided into a normal group, model group, Maillard group, and hemorrhoid cream group, with 10
animals in each group. The cream was applied once a day for 14 days. The acute toxicity of the cream in the intact and
broken skin of rabbits was observed by hematoxylin and eosin staining and other method after treatment. In situ photographs
were taken of the perianal tissues of rats with hemorrhoids to observe the efficacy of Shexiang Anhe hemorrhoid ointment,
and the length and width of the ulcers were measured with vernier calipers to calculate the area. Quantitative real time
polymerase chain reaction was used to detect the expression of TLR4, p38 MAPK, and NF-kB mRNA in the perianal
tissues of the rats. Results Compared with rabbits in the control groups with intact or broken skin, rabbits in the
administered group showed no significant difference in body mass. The mean values for the irritation evaluation points for
Shexiang Anhe hemorrhoid ointment on rabbits with broken skin for 1 h, 24 h, 48 h, and 72 h were 1.5, 1, 0.5, and
0.25, respectively, showing there was no obvious skin irritation. In the hemorrhoidal rats, Shexiang Anhe hemorrhoid
ointment treatment significantly reduced hemorrhoid symptoms after 14 days administration; the ulcer area was significantly
smaller (P < 0.05) and TLR4, p38 MAPK, and NF-kB mRNA levels were significantly lower compared with the findings
in the model group (P < 0.05). Conclusions

Shexiang Anhe hemorrhoid ointment is a safe topical treatment with

minimal acute toxicity and irritation to the skin and achieved good efficacy in the treatment of hemorrhoidal rats. Its

1115

mechanism of action may be related to the inhibition of the TLR4/p38 MAPK/NF-kB signaling pathway.

[ Keywords]
signaling pathway
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Table 1 Skin irritation response scale

BiH ISRUSTEIN IHH
Items Symptoms Score
AR H LI BE 0
No erythema
BRELI B !
STREE B Mild erythema
Erythema WL 5
formation Moderate erythema
intensity TR
Severe erythema 3
UEIRABEREL
Bruise and mildly crusty
AP .
No oedema
o1 1
Mild oedema
N rRETK i )
Oedema Moderate oedema
KM 3
Severe oedema
e E K 4
Extreme oedema
LLHE R K fip LU + R B )

Erythema and oedema Erythema + oedema highest score

T N WS R il B s B 5722 1k

(6) qRT-PCR AT I 2140 TLR4 . p38 MAPK |
NF-kB 1) mRNA FKiA5E i . 75 100 mg ATFZHZ
AFEBGAT , HEATAH LU0 PEHUE RNA, I I H
WP I gl SR, IMARESE A RS9, 64T
PCR P850 3 IRy RE P = Ak o AT 4, 4
Hlh g, v H 0 56 0 A X R 3B OKF, IE gt
G R
1.3 SFHitZESH

SKHI SPSS 24. 0 #EATSE T, T TR R
YA + FRUE2E (x = 5) FoR, 2410 LR A
RO AR L3R FH e/ b 2 1 22 S 1

NSZCG#H

NSDZ4
NSDZ group

1 BRI R N RO E W Bk B B ik S Pk R PR SUR S R

(LSD) #5536, 15 22 AN 55 H K H Dennett” s 56, P <
0.05 HAGIFE X,

2 HR
21 BERASEENRE—RIERTEEY

=11

FHRR—BORBUAR W7 FEMEERY 14 d
WL BIIES, JOsET S, IRYT 14 d J, 5 NSDZ 41 L
B2 NSZCG AR T TR W] W A2 4k 5 BSDZ 41 4%,
BSZCG ARG WAk, WAk 2,

R2 BHELITRETE X F RGBT (2 + 5)

Table 2 Effect of Shexiang Anhe Hemorrhoids ointment

on the weight of rabbits(x = s)

4151 i [A] KT/ ke
Groups Time Weight/kg
YT
WA 2.26 + 0. 10
NSDZ 4 Pre-medication
NSDZ group %7 K Day 7 2.61 = 0.10
%5 14 K Day 14 3.16 £ 0. 19
BT
SEA 2,25+ 0. 14
NSZCG 4 Pre-medication
NSZCG group 7 K Day 7 2.58 +£0.13
%5 14 K Day 14 3.10 £ 0. 18
WA
SRR 2,25+ 0.11
BSDZ 41 Pre-medication
BSDZ group %7 K Day 7 2.70 + 0. 18
%5 14 KX Day 14 3.13 £ 0.10
WA
T 2.27+0.18
BSZCG 4H Pre-medication
BSZCG group %7 K Day 7 2.67 £0.12
%5 14 K Day 14 3.08 + 0.22

2.2 BEZRAFEEXNRRIER KIKRBHRKK
AMFENRm

JRrFRAL LU BN Al UL, ¢ B B Ik T W] R
o Wt B IR 25 )5 = A0 A e Bl &, L
K1,

BSZCG#H
BSZCG group

BSDZH
BSDZ group

—

Figure 1 Effect of Shexiang Anhe Hemorrhoids ointment on the acute toxic histomorphology of

normal and broken skin in rabbits
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2.3 BREABEZWAFEENBIREKRER
AR R B R0

SR B R A0 B 0L W 53 3 ) R0 8 225 20 3
A BALURAE B 722 10T R 8 8 X8 B 408 B2 ik 52 e Jmy
HPENE B, 45 R R IEH IR K e, 4h 25 )5 1 ~
72 h RRANAE LG 25 1 h AR, 24 ~ 72 b X
FRBRICHNT . BB R R R, 4 25)0m 1 ~ 72
h 181 ~ 24 h ARRERIM 24 ~ 48 h ToAili, 48 ~
72 h ORI, WA 3.

R3O LTRRAE B BN I 22 G Jm v Bz R e
WA (2 £ 5)
Table 3 Mean value of integral evaluation of local skin
irritation in rabbits by a single application of Shexiang

Anhe Hemorrhoids ointment(x + s)

. ﬂz/ // i yA
215 A [E]/h Scor?/ )} It 5
’ point Average
Groups Time/h .
1 2 3 4 value/point
1 0 1 1 0  0.50+0.58
NSDZ 4 24 0 0 1 0  0.25+0.50
NSDZ
eroup 48 0 0 0 0 0
72 0 0 0 0 0
1 1 1 1 1 1.00 + 0. 00
NSZCG 4 24 1 0 1 0  0.50 +0.58
NSZCG
sroup 48 1 0 1 0  0.50+0.58
72 0 0 1 0  0.25+0.50
1 1 1 1 1 1.00 = 0.00
BSDZ 2 24 1 1 0 1 0.75+0.50
BSDZ
sroup 48 0 1 0 1 0.50+0.58
72 0 0 0 0 0
1 2 1 2 1 1.50 = 0.58
BSZCG 4 24 1 1 1 1 1.00 = 0.00
BSZCG
eroup 43 1 0 1 0  0.50+0.58
72 1 0 0 0 0.25+0.50
NSDZZ, NSZCG4H
NSDZ group NSZCG group

B2 B LRI N R B IR SR 255

2.4 BERVFAENREBABEKARR M
RASFEHZIT

Jrils Bz JIRZH Sk S0 S, SR A A B ik
PG e %k B 20 55 P 240 10 5 0002 240 it FC ) R W] DL
VLGNV R R S i S TR 27 or =R
Y PR B IR A SR RO I, LIA 2,
2.5 BETAFEEXNRFEIEXRBABEKEFN

7C ARBAHHLIL S 5258, MX R UL
HLURBUI K, A7 7R AR B Wy, BAE 14 d JE AR
R MB s MYL 401 ZCG 41K RUAE AR S H 3T
JAHBU K, RYEB L, 2 14 d B2 )5 e
ARUIE AR, WA 3,
2.6 BETARFEEXNRHFHEIEXRRZ RN

4 41 A, MX A1 K BRI 2 45 i 1 AR b 25 3
J(P < 0.05) ; FHZGWIZH , MYL 20 Fll ZCG #H K FUIT
JEVEH 215 7 18 FR L MX 2K BRIt 973 180 AR S 3 el /)
(P<0.05), W4,

R4 BELITRHETE X R R Rt AR

S (% £ s,n = 10)
Table 4 Effect of Shexiang Anhe Hemorrhoids ointment

on the area of ulcers in rats with similar

hemorrhoids (x + s,n = 10)

2151 W5 AL/ mm®
Groups Ulcerated area/mm>
7C 4

7€ group 0.00 = 0.00
MX 4
H 60. 17 + 3.43"
MX group
4
VYL 17.67 + 1.75"
MYL group
ZCG A b
7CG group 24.00 £ 1.79

5 2C AMIEE, P < 0.05; 5 MX 414, P < 0.05,
Note. Compared with the ZC group, “P < 0.05. Compared with the MX
group, bp < 0.05.

BSZCG#
BSZCG group

BSDZ#4
BSDZ group

et A

Figure 2 Morphological effects of Shexiang Anhe Hemorrhoids ointment on skin tissue irritation in rabbits
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ZCH MX4H
ZC group

MX group
B

by /e
Post-molding

Eay =
Post-dose

W

ZCGA
ZCG group

3 B TR X R BUIL R 41808 25320

Figure 3 Morphologic effects of Shexiang Anhe Hemorrhoids ointment on perianal tissues of rats

2.7 BELRABREXNBHREARIAAR
TLR4,.p38 MAPK NF-«kB mRNA #220[

MX 2H K BRUIT 51 46 41 TLR4  p38 MAPK . NF-kB
mRNA Kt 2C H R BEF @& (P < 0.05),5
MX 4 H 5, MYL 4 ZCG 4R BUIT A 44 TLR4 |
p38 MAPK  NF-kB mRNA 7K &M, % MX 41 K f
B (P <0.05), kS,

RSB LITRPE T X RFAIL R BUIL A 414 TLR4 |
p38 MAPK Fl NF-kB mRNA FiEMEEM (x £ 5,n = 10)
Table 5 Effects of Shexiang Anhe Hemorrhoids ointment

on the expression of TLR4, p38 MAPK and NF-«kB
mRNA in perianal tissues of hemorrhoid-adjacent

rats(x £ s,n = 10)

s p38 MAPK/ TLR4/ NF-kB/
Groups 2—AAC[ 2—AACl 2—AAC|
4
2C A 1.00 = 0.00 1.00 = 0.00 1.00 = 0.00
ZC group
MX 4 . . a
3.94 £ 0.79 2.63 £ 0.28 4.05 £ 0.82
MX group
MYL & 0.58 £0.19" 0.52+£0.22"  0.60 + 0. 19"
MYL group . + 0. . + 0. . + 0.
7CG ¢
il 0.61 +0.21"  0.37+0.11" 0.62 +0.21"
7.CG group
. \A
3 itig

HD Sl AR DL 22 5000 , i IR 22 % P AR36
J7 RBESE e AR (HAR PO A, 5 OB AT A XfE
A, 20 A AT SRR R A i, 1 R I R A A T
St IR 21y v ] R R 24 14 B A AR A
7E HD f99R)7 O BLRR 0, MR 3 RS I TR 22 58
B R EIRIT HD P2, B 2R

BOR—PEAHR A R A ECR, 2 R
Ay G B LA W AR 45 2 R 24 4R, D7
LA BAIFEIE M AT MR IR
PR 1 B A9 TR SE A2y kb 3R B, T
Bk, B AL, IR R B AR R R R B 1
TRV T MERE W 2R, T B 2 BRI A A
T2, SR BN SO TR WA AL IR R, PR, 5
AT, REVE RN T 28 1R | VA Ak
JIFRRER 22 i E 55 5 B3 T E T ol 0 5 A%
H AW AGUN T B E A H A D R
A EAT MRS AR | LR R IR R, i
P IAR, B K, I RUBAE | I, BAAE , 78 B A LA
iR I B, iR sk, AN TR B T 55
T L 22 A b LR B DA R B A T S T
it T PR I R B IR, AR AR R A
THE KRB A AT 55,0 5% K A
XEAH TR BRI AR BT 504 2 8 A0OR
fRAE, FHT, XTI R 20 RAFIEUS THEFY
IFVERT (B 25 W i 22 1 ORBE D) S iR T
REAE A FATLA 24 A5 B, 7 052 ey 24 490 14 7 P 4
7o ST ARG 23 50038 1 B G AR SRR BE S
B ARV B 2 R T B 2 PR AR B, 4
BB, k2 S — B 2 4 JCRE R AN 4 S
FHEGE i e 16 W 25 1) 2 P i S Al 1 ) 25 7
FHE R BB 0 e H 7 0 R E LA
ABIFEAE P oK I T T J] T 45 ) K Bl 2t 73 T R
R R L RAE - I Y AW B ), s PR AR
KBTI R il 7, TS WA A B, AT 4]
FEAR b B2 AR b e rh A A 20 18] B Al K fi
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AT O, JE R B 4 L A5 H B A M o AR I, 34 7T
DR v P 40 4 b B 4 SR
LG LRHEE T WU , AR R Sk - R
FETELH S RIBRETAN FIK b 75 100 I Sk 8055, JRy 8 B 4
MAR A s Bk, ARk &, HD 2
TR IR LA, 450005 ] ] ) 45 2 2H 2Rn i A R
WO R A ARAE N, RELh T kL 40 B
W 1 v e 200 55 G 2 200 DI ) A 3 e R AR
JEHAF-a (TNF-a)  FHARHEA R -1 (IL-18) AT 4A
A 2R -6( 1L-6 ) 25 4 AE AL IR F- 14 4336 >, TNF-ax
2 EL AN AL/ B A0 B A S T A R v e AR Y —
Fh JRE 20 B B 7, vl {2 HD Ak, 1L-18 . 11-6
YERRVEGIML N+, BEFEE HD Mk, A 5E &
B, P A AR AR 2 v AT ZH 2 A7 KR TNF-ac
IL-1B 1 1L-6 RIEH F 1 ik, LB & LR
THUG , FIRBEAR, PEm iz 25 A B BT RAEH
TLR4 FI5E B % 22 Fh 9 9 15 530 B AT

HRFEMA, 23 fil & AR R A T 0 7= A, BTE NF-xB il

p38 MAPK 15538 (3 58 R 73— FAIE 48 248 it [A]

7=z, BT p38 FE ST AN IS N Y K 45 T

YERT, I BT % 3R] 4 5 400 ) 57) BEL T p38 25 33K

NF-kB 536 PEuk 55 . 7 W,, TLR4/p38 MAPK/

NF-«B J& 5 21 2 JE il #% . AWF5EiE i qRT-PCR

XT DNA § 4% 1 J5 UK TLR4 . p38 MAPK | NF-xB

mRNA RN IO, 455 kB, BRI 2 R FUIT SR 4 20

TLR4 .p38 MAPK NF-kB mRNA 7K Lt 1F 5 4H K B

BER S, 2B &L FHEH T 15, TLR4, p38

MAPK NF-kB mRNA /KRG, 4 85 2210 R 8

IBITRHE I A8 RALRI R e 4t T — 2

AE SR 2B T

£ % X Bk(References)

[ 1] FNBE, 253, MEESEL, S5 MREALGH UL TEO ] e A

KEURZ A FIBLRBEGE [1]. i RZG, 2023, 54(20) .
6734-6742.
SUN K, LI X, HAN Y Q, et al. Pharmacodynamic effect and
mechanism of Xiaozhi Pills in Croton oil preparation induced
hemorrhoidal model in rats [ J]. Chin Tradit Herb Drugs, 2023,
54(20) : 6734-6742.

[2] JINJ, XIA W, CONNOLLY A, et al. Symptom-based scoring
for haemorrhoidal disease: a systematic review [J]. Colorectal
Dis, 2020, 22(11) ; 1518-1527.

[ 3] SHEIKH P, LOHSIRIWAT V, SHELYGIN Y. Micronized
purified flavonoid fraction in hemorrhoid disease; a systematic

review and meta-analysis [ J]. Adv Ther, 2020, 37(6) : 2792-
2812.

[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

YUAN X G, WU J, YIN HM, et al. Comparison of the efficacy
and safety of different surgical procedures for patients with
hemorrhoids: a network meta-analysis [ J]. Tech Coloproctol,
2023, 27(10) : 799-811.

FI - TUPPRL. (EENLE) [M]. B iR
2012.

NINGSUI - Y D G B. Medical fourth continuation [ M ].
Shanghai: Shanghai Scientific Technical Publishers; 2012.
FHERE, EAFLE, KRER, . B TRL T 280
LTt T [J]. BRI S8, 2022, 39(6) : 1-8.
DANZENG C Z, DANBU Z X, ZHU X H, et al. Analysis and
evaluation of pharmacodynamics and acute toxicity of Tibetan
medicine Wuwei Jianghuang ointment [ J]. Med Res Educ,
2022, 39(6): 1-8.

2=, AP, Rk, S MARI RIS IR E N R R E A
BORTT R 1Y I7 80 B %of L 75 R E PR L 5-HT 7K ¥ 1 52 i)
[1]. mihEs, 2021, 39(2) : 95-99.

LI J, ZHAO H B, WU H, et al. Clinical efficacy of using
Huaihua Xiaozhi Decoction combined with external application of
Mayinglong hemorrhoid ointment in the treatment of hemorrhoids
and its effects on levels of serum inflammatory factors and 5-HT
[J]. J Sichuan Tradit Chin Med, 2021, 39(2) : 95-99.

RP], B, BOR, % ERSPRERRLEELEAH
A [J]. HESER SR, 2022, 30(8) : 1080-1086.
WU Y, XUE J, WEI Q, et al. Establishment of national
infrastructure for an animal model resource platform [ J]. Acta
Lab Anim Sci Sin, 2022, 30(8) . 1080—1086.

o, T8, SOl P 2, - EEER A RN
R B 98 /N BB BL G AL (0], b [ SE 38 0 3l 2 A A
2022, 28(4) . 19-25.

JIANG M, WANG J K, WU C J. Ameliorative effect of gramine
on 2, 4-dinitrochlorobenzene-induced atopic dermatitis in mice
[J]. Chin J Exp Tradit Med Formulae, 2022, 28(4) . 19-25.
TLIESE, 7 B3, RN, A, U I OR X R R Sk 2
PERYERRIBAERYSCBBETE (1], B R R SUE, 2015, 24
(5): 769-770, 821.

JIANG X J, FANG Y F, FENG X F, et al. Study of transdermal
drug delivery of altiplano navel balm on acute toxicity and
irritation in experimental rabbits [ J]. J Emerg Tradit Chin Med,
2015, 24(5) : 769-770, 821.

XU, BNA, VParEl, AE. 4B 4R 2 FR G0 B TR 1Y I 5
P ()] PIE R BEEAGE, 2024, 34(2) : 122-128.

LIU Y, HU X L, XU K H, et al. Overview of in vitro skin
models of transdermal drug delivery systems [ J]. Chin J Comp
Med, 2024, 34(2) . 122-128.

JASER, MG, e SCHE, A BT R 6 R AR T 3
BRI [J]. PESER P2k, 2024, 32(1) ; 33-39.
ZHOU M E, LI P, JIN W Q, et al. Effect of Qinji Liangxue
mixture on animal models of hemorrhoids [ J]. Acta Lab Anim
Sci Sin, 2024, 32(1): 33-39.

LB, X, BEE, % B R R Sk 2 R A
PRSI [T]. T E R ELRHE, 2019, 26(1) : 39



o E S Sh AR 2024 459 A 32 55 9 ) Acta Lab Anim Sci Sin, September 2024, Vol. 32, No. 9

1121

[14]

[15]

[16]

[17]

-41.

MAZZ, LIUY, XIE G Q, et al. Experimental study on acute
toxicity and irritation of Guci Powder to rabbit skin [J]. Chin J
Tradit Med Sci Technol, 2019, 26(1) ; 39-41.

SRR, #, I, 45 JTSRE M I LKB1/AMPK
Tl Notch1/ Jagged 1 38 B i 2 =i g MK BRUL i 2K 1 BT 2
BEMIPERIBLEI O 5E [J]. AR EOR - R 25 AL,
2022, 24(6) : 2341-2353.

ZHANG M H, GUO S, DU J W, et al. Restoring the blood lipid
levels and liver and renal functions of breviscapine on
hyperlipidemia rats by regulating LKB1/AMPK and Notchl/
Jaggedl signal pathway [ J]. Mod Tradit Chin Med Mat Med-
World Sci Techn, 2022, 24(6) ; 2341-2353.

LR, Xk, Privedte, 45, mUREA T PI3K/ Ak i e
HERE B R B R B Qi @ [J]. P R E Ak
2023, 33(12) . 14-20.

JIANG W W, LIU H, CHEN X Y, et al. Geniposide promotes
skin ulcer wound healing in diabetic rats through the PI3K/Akt
pathway [J]. Chin J Comp Med, 2023, 33(12) . 14-20.
XPAg, #SCEE, BEMBIh, S5, & BEE SO 4R PI3K-
AKT-mTOR & PI3K-AKT-GLUT4 3 f# + 1 £ %6 U 52 45 & HE
REERBLEIBITE (1], PZHE 5K, 2023, 39(1) :
1-7.

LIU Y M, DONG W X, XUE P K, et al. Intervention effect of
Jinkui Shenqi Wanon polycystic ovary syndrome in rats by
regulating PI3K-AKT-mTOR and PI3K-AKT-GLUT4 pathways
[J]. Pharmacol Clin Chin Mater Med, 2023, 39(1) . 1-7.
ey, skAmbk, I, 55, FE IS P A R
G RTaT T ISR [J]. 257, 2021, 45(5) .
372-381.

[18]

[19]

[20]

[21]

HOU X H, ZHANG P L, WANG S X, et al. Progress in the
research on therapeutic effects of resuscitation-inducing aromatic
herbs of traditional Chinese medicine on central nervous system
diseases [ J]. Prog Pharm Sci, 2021, 45(5) . 372-381.
EheE, PhB ) IRFIAL R 2RV R RN [T].
WIZRH ERZGRZEZEAR, 2022, 46(4) : 463-466.

HAN X C, SUN K K, XU W L. Meridian tropism and clinical
application of bitter Chinese materia medica [ J]. J Shandong
Univ Tradit Chin Med, 2022, 46(4) : 463-466.

AFIR], AR, AWE, % AH TEE N & Rk {2
BAE%E [J]. HREERZ ZIRE, 2022, 42(18) : 1862~
1867.

CUI L L, HAO J X, ZHA L C, et al. Preparation of Phyllanthus
emblica ointment and investigation of the permeation-enhancing
effect of borneol [ J]. Chin J Hosp Pharm, 2022, 42 (18):
1862-1867.

oW, Ei, HT, 5. HABE R E B R RUE
KT TS TR [J]. Sy 72 200k,
2013, 19(5) : 186-190.

SUN Y F, WANG H, JIANG N, et al. Effect of xiaoyong
kuidekang on expressions of growth factors and apoptosis related
factors in rat ulcer model [ J]. Chin J Exp Tradit Med Formulae,
2013, 19(5) : 186-190.

UNENKHUU B, KIM D B, KIM H S. MKP-3 suppresses LPS-
induced inflammatory responses in HUVECs via inhibition of p38
MAPK/NF-«kB pathway [ J]. Anim Cells Syst, 2021, 25(4) .
235-244.

[KFEEHH] 2024-04-11



