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Mechanisms of Pomegranate Peel Polyphenol Ointment in Preventing Acne Scar

Formation by Mediating TGF-3/Smad Signaling Pathway

YANG Yixuan!, ZHU Mingfang®*, WANG Feng', ZHU Yameng', HUANG Xiaochan', YANG Wanting'
(1. Hunan University of Chinese Medicine, Changsha, Hunan 410208, China; 2. The Second Affiliated Hospital of Hunan
University of Chinese Medicine, Changsha, Hunan 410005, China)

(Abstract] Objective To investigate the mechanism of different concentrations of pomegranate peel polyphenol ointment in
preventing hypertrophic acne scar formation. Methods After successful scald molding, 36 SD rats were randomly divided into
a model group, a negative control group, a low dose, a medium dose, a high dose of pomegranate peel ointment group, with 6 rats
in each group. The model group was given normal saline wet compress, and the negative control group was coated with
1 mL matrix, and the pomegranate peel ointment group was given 1 mL pomegranate peel polyphenol ointment of the corresponding
concentration in the low, medium, high and ultra~high dose groups respectively. The wound condition was observed from the day
of model establishment, and the wound skin of rats in each group was taken on the 7% 14" and 21 day after model establishment
for histopathological examination and immunohistochemical detection of transforming growth factor—-B1 (TGF—B1) and Smad4 levels.
Results The middle dose group of pomegranate peel polyphenol ointment could decrease the expression of TGF—1 and Smad4 (P<
0.05), and inhibit the formation of scar. Conclusion Pomegranate peel polyphenol ointment may inhibit the formation of acne scars
by regulating TGF—/Smad signaling pathway.

(Keywords) acne scar; hypertrophic scar; TGF—B/Smad signaling pathway; pomegranate peel polyphenol

(Ye#s A #A12018-11-11

(E£ TR )W A T 258 MR BT 30 (201705) ; W1 & AR )T B2 5000 H (18A212)
(e VR B, o, 72 S MR 5028 B9 1h) o S 24 B 3 R

CEWRAEE ) KUY, 0, 242, 054 20, E-mail:26715858@qq.com.,



%5

b s, % AR 2 B ACE B A S TGF-B/Smad 15538 1% LA BT IR T2 ) AL BIF 5% 597

JEHE (Acne) & — M UL #5 S 6 4 B i R 1Y
PR RAEME B R, B T BRI 2, Holm R 3R
PAL AR R R RV M A5, 29 95%
PR A 2 Y AN [ R 8 ) R R |, & A 3
I RO BRAACER ) DT 532 0 G A 6 B P AR U
B T IR VER IR , AT R I A PR RR 1 A Vg
Ji (hypertrophic scar, HS)HIEIRIZIE (ke-loid, K)¥,
A WFFEUE L, TGF-B/Smad 38 [ 78 34 A= M i - 19 B
PO R EA AR ARSI ARG A R R TR
Ry FEBMTER G, BT B i A A B 1 AR i 1
BETT ¥ SO BT T R A A 2 g ARER B AT Y

A1 B 22 Wy Je A MR B W AR ROy, BAT
AL T IR PR Bk B R IR E S
HAEHIT, BT ARG 18 HIAS [ Ve B 1) A AR
ZWHCE VR TR B B8 2 405 J5 18 AR R i ot
IIARE— DL (HE) G (0 5 H 3 A VR 836 97
Ve, S e AUAL K TGF-B1 Smadd ik, M
HE— AR FEATIR K 22 93 R HUEIE TR 1 7
5 TGF-B Fr /-39 Smad 8 % 2 [M] {55 &

1 ##4

1.1 ¥

HEPE SD KRR (W 35 90)36 H (Hit5 . SCXK ()
2016-0002) , 1A i 190~220 g, FH i1 G 1 25 265 K 2
LY/ v N Y S 2 B S E S R L7/ R NS M
% IR 20~25 C 1B 50%~70% , 't B/ 2w
912 W12 h AN FR A B ARE KoK R
CE WP TR N
1.2 F225%) 5l

T0% 11 1 Bz Z2 Wy S iUy (5 . RY 151119, 75 %
T L AE IR R W] ) s R e P R
A1 1R R 22 B 3R < H Ak T 4 SRR IBCH i 10 g, H A
BES o WRAEE 3 o T hEIEBIREN 03 g L
tHM 45 g WEARIR 2.5~3.5 g HARE AR IR H HER S g.
HBAER 1.2~1.8 g ZEMBAGER, BEZE 100 g, H
b NBE AR A LA B AR R | LR R R T
TERAVE AR LA 2 AR KA . SRS B K
FA 43 BNE A T FEIROK B AR ZE 75 C, &2 4
P ST B, G, E 75 CCORVER T K KA L
AR G2 I A AR P RE SRR 10 min, BOR R
o fit Pk B 2% B, 15 2K A0 Th (O/W ) B HEY J6 0
10%7K A % (A2l , s TAT R ) 375%

LI 0.9%F AN TESTI 4% % P BE (X7 A /3K
AP (KI) A RHE A BRA ) o TGF-B 7 £ (dit
K :BA0290,100 pL, FEMEAEY TEARAR),
SMAD4 i 7] £ (7% :bs—0585R, 100 wL, b 5t {8
BAEVHEARARAA),

1.3 FEAUG

FA1004 HL 7087 K1 (IR B2 A8 A R
23] ) s RM2235 52 A 88 U1 Bl (PR R iR 48 (
W) S A BRA ) YDA A= 21 4L Fr L (4t A=
YR ) ; BCD-226SKA VK46 (75 52 1 IR B0 A
R ) s DNP-9162 H #AE i 15 2 41 ( 1 —fE R}
AR A B F ) sMotic BA410 fifF 53 7 I f 5%
Motic 6.0 Hh% < 25 EIR 43 BT 7 G| 22 5 Wi (B 1])
BT LW R G RA ],

2 AiE
2.1

T2 W AE S 9 5E A, 20 emx20 emx1 em A
ARMR 1 e A HERR R AT X 52 5 0 T4, i B i
PEREME SD KEL 36 H 1 F% 1 A5, #R BT, /L 3h 4
BIREE  T5%BH5HH 2.0 cmx2.0 em FUE
DB 7 , AR5 IR 9 3 10% 7K & %0 (0.3 mL/
100 ) BEAT BRI, Jo LAORF BMOZHKE JBR Y A1) R LA
A [ 5 A b FE R K U A IR R R 85 CL ¥ 4 2
TR AR BT RIBFEN TR 10 s JG U 12
BEAE R AT SRR X 15 s, FEH A BRER K vh ik
KA HIE LA W+ I 1 11 RE 2 05 A 78 (g B 00
UESZ)®
22 5%

36 HEhWBEHL N 6 4, FF4 6 H A B4
CRGBERIA] ) s BB EX AL (LR 4L) ; C.A
B ORI it 2H (AR A W B 2 I+ A B2 ) s DAY
R R 98 T R B (rh R A R 2+ A )
AR F2 00 R R e A (3 7R 1 B 2 T+ U A )
T A1 R 2 9 R v ) e L R v 7R A AR B 22 T A5
RUZH ), BERUH o T A SR KR B, B M T R ZH Tk
1 ml, FE 5B, S0 0 4 i Bk L v IR A
BHASMAET AN 1 mL A 10% .2.4% .1.6% .0.9%
AU B 22 JCF
2.3 WLEHE AR B Oy vk

AR 1 ) A RO G 1) A S AR A
53 I AR 5005 R A4 = B DU 43k " SR — 3 TR I



598 W1 TP = 24 K224 hitp://qkzzs.hnuem.edu.cn 2019 4E45 39 4
1 B(R)GERAMIRAER
B8 () V555 9 it &l TR FAE R
I B — AR R B f R EWNRAUBORLE, A7 B 205 ROBCIRZ, (B4R REL T YR JEKIE e B
(LT 5EHE) K2 (BRI JZ2) I i 7
19;:3 T IR 42 2 T R 2 (FLR 2 ) Z L, K B IR BRI AT R
(K tE) T 1R R 2 A2 400 A3 BR TR 10 5 JER A7 IIOR T IEROIN AN S AW R e St 1= A | N
AN I, R
11;:3 Bk A R LB LU, BRI g IR, P T L AR R B RO R R
(FE 0 k) PR 2 i AR, e DR A 2 0 58 T 2K

&1 S5 G R 5 3R 0 B A 4t R w0 T A KR
IR TR 17 100 Al R A S DT T 93 2 b 2 D )
Wik~ RB AR FAELTRENEH. (DR
MRS . ARz H, B H WA, e s HEi |
ES oL 0 QN IR SR 1IN T S S R el
B MR TE N, (2)FR BRS04 7 .14 .21
KN TES 10%7K 531 (0.3 mL/100 g) FRREE,
oY ORI AT Ko JHE A [ e R 8 40 FR IR ] A A B AL
B V5 LG I | 5 61) T A48 I D0, I A iR R 2
My 5CE e A fE E 6 A G SRR IR . (3)
PEA ALK I . TGF-B1 . Smad4 28 4 414k G I &5 1
FE 20 FERCR T REMLIE 5 D0 X, e — e B E
30 BH M 40, 5 ZH 80 TGF-B1 ,Smad4 ik 1)
2.4 Giitorik

K HISPSS 21.0 XF &dls it 47 ge it 40 A, H R
B H] “xas " Hom |, & 4H A [6] B 55 TGF-B1 Smad4
P35k 0 DR 28 7 22 430 A, ifE — 26 R ) LSD kX 4%
YL Gevh2f B A FE AR IE T W 5 LA, B0 K
¥ P<0.05 A geits i L,

3ER

3.1 WML

A )i A K R T R 1, 2 0 X A B
ST A 1~3 K BIHK M 25 4 K24 X ]
WAL 535 , FETF MR i g, 55 7 RS A AGIX
SRR TR JRE JEE IR R0 R, PR HR DL T R A €A
5514 KA B 22 T B0CRY 45 A0 Bz 2B B AE A
ZRLH ] B T I N T AR ZH R 9] PR 0k B2 T
) S 2 A5 Al ) e 4 A A 2 R B P kR
LATYAT B8 22 90 e v A T %, T UL A VR A A 2R 2L
5521 REAANE RHHCA LB R a5
WAGA, DA ALRERERKE , AAETHA
TEARASHLIN] PR R AT 00 rvoco A f6F 21 1A 2R 21 20, o

A1 2 2 W 25 A A G R A 7R 0 R B M ko R 2
e, H e A A R A R s AR AR AR
DL 25
3.2 R HRLH SLE A

HRYEAS [ B 54541 HE G €, B0 21 K 994 %o iR
ZH IR AT L B S ) R SR R It A A R 58 41 e
R A 2 B O A5 A, DR R A R
SR Z A R LA R A, R LR A A
AR, HA5 14 Kiut441 HE Q@& 1 iR
g BB SRR P ORI RSy 8 7 7 =5 N6 R
S RT U JR E A0  A R  o  D AT R
Z W AR K ZBINEEC AW LT
SRSV A B BN , BT LK R AT 4k 4
b K /0 i 3 A R T A i i

(SRR Va2 e
v Rt L A R B RS o R ek 2 5 F A R B R R i R 2
B 1 %% 14 d F&HE HE £ 8(x100)

3.3 ARE ARSI 45 20 TGF-B1  Smad4 3k il
%240 TGF-B1.Smadd AN [A] i A5 2 35 09 B4k o6
WA R LR 2 AU 7,14 .21 KB TGF-
B1.Smad4 £ HLIKZ Jr 20 T 45 R os , ZRIA 5
T L (P<0.05), i — 2R A1 LSD ¥4 %t 45 2 [H]
TGF-B1 .Smad4 15 br #E 17 P P L 42 45 R 7 2 26
14 21 KB 50 &4 TGF-B1 ¥ B S K T 45 1Y
2B X REZE VR A 2 ) o R R R
ZRAGI R L (P<0.05), 55 14 21 K] &



%51 ik e, % A 2B TS TCGF-B/Smad 15 5 18 B LA HT P IR WL 59 ML F 55 599
F 2 &4 TCF-B1.Smadd A [E Bt 2 5% H9 TR 53 8 35 B L B (s ,n=6)
. TGF-B1 Smad4
A 7R FEVES 21 K ERE FEVES 5§21 K
LT 2 0.45+0.04 0.37+£0.04 0.32+0.04 0.62+0.03 0.54+0.04 0.44+0.05
B 1 X HE 2 0.44+0.06 0.37+0.05 0.32+0.03 0.61+0.05 0.52+0.02 0.45+0.05
70 Tt 2 0.38+0.04% 0.31+0.03% 0.25+0.03% 0.54+0.05* 0.4520.06" 0.360.04"
op 7 2 0.39+0.04" 0.24+0.04" 0.17+0.03%¢ 0.53+0.04" 0.37+0.03%¢ 0.25+0.03%¢
A 0.38+0.03" 0.31+0.04™ 0.24+0.04™ 0.55+0.05% 0.44+0.07™ 0.35+0.05™
G 7 = 0.39+0.06™ 0.31+0.06™ 0.31+0.05* 0.53+0.03" 0.45+0.05™ 0.43+0.05*
FiA 3.244 7.923 14.311 5.335 9.006 15.690
P1E 0.019 <0.001 <0.001 0.001 <0.001 <0.001

T SR H R 2P<0.05 3 15 M X R 2 H e | PP<0.05 5 5 A ik 2 H A, CP<0.05 5 5 ik 4 L L P<0.05 , 5 5 ik 4L H 8 L °P<0.05

ZH Y Smadd4 ¥4 07 AR AR 41 | B M BB 4] AR
B SFEAMBEFEN, ZREARITFE X
(P<0.05),

4 e

JEIE T R ROR £ 2 3 fh . — REEa A S
Tt BRI e VR R 2R A M R, R R AR A R T AR
8 7 B SR s 7 AR B AR MR, — RS AR R T A
U D IR HE R 2 I, 15 2R PR TR AR
PR RIR ) FEEA AR BN A,
B8 A P R () i 8 A R R A MR R
B R A0 A0 I H T sk B A 5 TS B0 — s B
R, TCF-B BlIA g I U 2T 4 Ak 2 i & A b A Al
TR A R A ML A R AN S
28 TGF—B/Smad i 1% 12 52 SO 20 B A% 9 0 5 A 1Y)
PR BORWUET 2 4B & A Al A1 B8 BT DT AR
VLT AE IR S AR S R AR MR A 48U h  TGF-B1
Smad4 # FH K FROEH B BRA S0 & 5 W 2 1,
HAHEEMREE L, #R8AERIE WL RS
TGF-B/Smad 15 5 i 5 # L A K,

PRI IH A 12 56 XoF A 68 2 2 W 300 B 4G 26 MR
PR TR I . TR B ZU2 4N | A B 2 1 30
2 BT 2 R B Xk R 2 0 1 5 Rz IR BB )2 I 9 R
WL RO B LR 21 K SR8 A
2124 40 B B A0 A R T R B, B2 5 B
X REZH TC e 7 B G 52 T | 3 02 45 40 A1 215 2R
07 AR W I 25 5 i — 2D U0 2 T 4K
AT LU A SUE SRR i, fe s A e
R 45 5 W8 s A0 AR B 22 M B R dnb 3 A AT A
JEIR A TGF-B1 . Smadd K-, #8758 41 4 2 2

BOB YU A PRI IR Y BUE I AT RE 5 TGR-B TR 1
Smad4 ik K,

25 bR A KR K 22 1 O R L)l e 45 TGF-
B/Smad 15 538 B B 14 A PRI 0908 B, o AR
B2 R O e 2 R SRR LR
e AR 07 FH B8 1 52 0 Ak 4

5% Uk
[1] CLARK A K, SARIC S, SIVAMANI R K. Acne scars: how do
we grade them|[J]. American Journal of Clinical Dermatology,

2018,19(2):139-144.

[2] B B 7 7 R AN RR A M ATIH 7 VLR 2 R R, 2012:
335-340.
[3] ZAENGLEIN A L, PATHY A L, SCHLOSSER B J, et al

Guidelines of care for themanagement of acne vulgaris[J]. Jour-
nal of the American Academy of Dermatology, 2016,74(5:945-973.

[4] 2= Olm SRR, A5 Ol R M R £ 5 TR YT ) O
[ 2% 4+ 3,2016,25(5):291-291.

HE T A R R 22 2,2016,25(5):22-24.

Wi WIS AT AE R R rh 22 S 5 B Y O ()]

1 24 Tlk 2% 5,2013,44(5):509-514.

[7] SRR RWIDF B W05 R B 22 B X s D IR T AR S0 0 T
T PR BEFEL)). 0 b S 25 K 22 4R.2015,35(9):23-25.

[8] WM =, W AR )1 s AR R A I (R[] P
SIS 5 A A AR,2017,23(24):11-16.

[9] TEFLL XA AL AW FY A 25 i Mk 0 TR U 7 20 JRE (] v F R
J2 I 4% 7,2017,33(1):55-58.

[10] Z=4W 5 8 55,248 3k B MR b TGF-B/Smad 38 6 A ¢ ik
JR(J it I 5 2 B 2 412,2016,37(11):1211-1213.

[11] VLTG0 MR 52 R, 4 BS54 0 7 ot B 4 A iR 4l
21 Smadd 4 171 43K (0 52 W0 [J]. % B 24,2015,19(5):834-837.

—
[=))
=

(A% % %)



