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Preparation of asiaticoside sodium alginate repair patch and its wound healing
effect
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Abstract: Objective Asiaticoside-sodium alginate repair patch (As-SA RP) was prepared and its effect on skin wound healing was
investigated. Methods Based on the cross-linking characteristics of sodium alginate and Ca?*, As-SA RP was prepared using
asiaticoside as a drug model through blending with sodium alginate. The compatibility of the blend films was investigated by
scanning electron microscope and FTIR. The whole layer of skin on both sides of the back spine of New Zealand’s big ear rabbit was
used to establish the trauma model. The repair effect of the external application of As-SA RP on skin wounds was investigated by
observing the healing status and determining the expression levels of collagen (hydroxyproline as an index) and pro-inflammatory
(TNF-a, IL-1p and IL-6) factors in the injured skin tissue. Results Asiaticoside had good compatibility with sodium alginate and
can be successfully prepared As-SA RP. Compared with other groups, the red swelling, bleeding, infection, and exudate on injured
skin were significantly reduced, and the wound healing rate was also relatively increased after As-SA RP treatment. Moreover, the
less inflammatory cells infiltration, more new capillaries and intact wound skin structure relatively tight and orderly arrangement of
collagen fibers were observed in the As-SA RP group. On the other hand, the biochemical analysis showed that As-SA RP could
effectively inhibit the high expression of TNF-a, IL-1B, IL-6 in the injured skin tissue and significantly increase the contents of

hydroxyproline and collagen fiber. Conclusion As-SA RP could improve the skin absorption of asiaticoside and show the better
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effect of skin wound healing than the active component asiaticoside.

Key words: asiaticoside; sodiumalginate; skin; wound healing; anti-inflammatory; collagen; healing
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Fig. 7 Pathological changes of skin in each experimental
group detected by HE staining (x 200)

S i &_,:";: .
AsS As-SA RP
[El 8 Masson REIFNMEEKKRFESE (X200

Fig. 8 Evaluation of collagen content in skin of each group
by Masson staining (x 200)

*ft
0.8
*
.
0.6
*

o —
%
= 04
r
B

0.2

0 . | y

R SA AsS As-SA RP

SRR "P<0.05 5 AsS#LE: #*P<0.05, FEH
“P < 0.05 vs model group *P < 0.05 vs AsS group, same as below
E9 SHEMGRENERESE (xts5,n=06)
Fig. 9 Total protein concentration results of wounds in

each experimental group (xts,n=26)

As-SA RP A ISR AF 4t & 3G #Em, 5 SA 4l
AsS 4AHLL, As-SARP A JHR4F4e & Ed m, B
FREZERME (P<0.05), ZEHKH, As-SARP {E
F T30 B Ik A1) 111 B8 2 35 42 v €0 Th) 423 R D P 3
W, BSA RIS HEE A T DR EAR.
25 RESHREE

GBI RE T, LT A4 i A i 5 1)
BEG D &S, A HS R R R S
AT LA s S (17K BRI Pl et 8 i 2 R 1 7 1
AR R A 5 A KU, BB 10 AT, SA 4]
FREKMZM ARG ESHEUALEERER, 5
FERIAEL, AsS 415 As-SA RP AR &
2R, AAREERE (P<0.05, 5 AsS
HAHLL, As-SA RP RN ZIR & 2 Bt s, B
HREETNE (P<0.05). 4iREY, RHEEFR
femtn AR PR ERN &2, NLEEEAH
TO0m, SR LIS A O Rk, 5
e st m e A AR I E R & &, SOl &
HlEEE—E MR .

*#
10 + x
~ 81
S
&y 61
]
8
w4
=
2
0 T T - : .
[t SA AsS As-SARP
10 ZFLWANEZMERSENMNE (X£s,n=6)
Fig. 10 Determination of hydroxyproline content in

wounds of each experimental group (x s, n=26)
2.6 REIERFIKFERE

AHUAZ RO G, DRSS ™ A BRI R R AL
[AF TNF-a, TNF-o FJH B2 23k IL-1p F 1L-6 25
fREARIER T4, 76 IL-1B 55 TNF-o f P FI1E
N, BER AN A RAE R, K& IL-6
T AR R AR A B 4 LR ] R RE s S A
58 o 7B BB Zid 2, TNF-a. IL-1B F1 IL-6
FRRAEFFHEERE . KRERRIERT
ORI, 2 B T 2O0E S 2, Wit B THIE =,
BRESRIEFEMAL MM, R 11 BoR, 5
BAM L, B R RS SA 411 TNF-a.
IL-1B F1 IL-6 HRIEK P 2 R, DRt B



23

Chinese Traditional and Herbal Drugs 25 51 % % 19 3§ 20204 10 A

. 4941

250 #*
—— st
2004
1501

1001

IL-1B/(pg'mL™")

50

o WO

100
80+

60

IL-6/(pg'mL™")

40

201

3501

300

250

200 1

150+

TNF-o/(pgmL™")

—_
(=3
S

wn
(=}

0

ffﬁliﬂ SA AsS As-SARP
11 RBLEARKERETF IL-1p (@) IL-6 (b)» TNF-a (¢c) &
ZKFE (X+s,n=6)

Fig. 11 Expression of proinflammatory factors IL-1p (a),
IL-6 (b) and TNF-a (c) in each group (x s, n=26)

SA WEIGBE A& LEET R SHMALE,
AsS A1l As-SA RP 4H.ff) TNF-a. IL-1p il IL-6 ({3
KK E K (P<0.05), 5 AsS 4LEHL#E, As-SA
RP ZH A TNF-a. IL-1B F1 IL-6 F)ZE 157K 52 PRA%
(P<<0.05). &5 KW, YU A L ae b2
RAEFFHImRIL, SIS R HHEAEH T00m A
b, DA 200 F -G T R S B 5 e 2
PO 2 R 7 1) = 3R A
3 it

AR SA 55 Ca> 28 BR R RS i, AR
HEFRNBE R N RIEAH % T As-SA
RP, JEX HAR BB ERCR AT T H 5 2R EIR,

FAT B AT I B A T ZH R R I R R I &
PR 28 R PR 1) v 238 AR ik B T 2H 2 e S 4F
YRR, EHE S HEPIE T, R
T3 980, HEMREEe) MBS, JR4R R A i
JUR () A B ]

%L As-SA RP 205 AsS 2164 A1k 45
b~ JRERY) v B A I A1, As-SARP 85 &
A BT PR B T A A E B T T
P, wi AR S B DA 7R = A 0T R e, —
SEFERE EAETE R T BEE e, BRI
BB E R . FiRgE R —5R ], As-SA
RP fEENW R R BI1E E rh R4E T RAEFBIGRTT RCR
HA RIFHIR T 5

SE R

(11 A &, SR BURMERRE Lyt (. &
Il = 2 SRl - B IR, 2015, 32(1): 16-23.

(2] RVCR. 5 R {55 7 R BEK B4 5 5 i A rhonh A 2R ¢
PERAEK N F RN [D]. WA/REE: RAERI K%,
2018.

[3] WL MB. ki e 22 Box S B Bk 05 48 A F AT
[D]. &F: HMKE, 2016.

[4] Kondo T, Ishida Y. Molecular pathology of wound
healing [J]. Forensic Sci Int, 2010, 203(1/2/3): 93-98.

[5] Nosenko M A, Ambaryan S G, Drutskaya M S.
Proinflammatory cytokines and skin wound healing in
mice [J]. Mol Biol (Mosk), 2019, 53(5): 741-754.

[6] Locksley R M, Killeen N, Lenardo M J. The TNF and
TNF receptor superfamilies: Integrating mammalian
biology [J]. Cell, 2001, 104(4): 487-501.

[71 Siqueira M F, Li J, Chehab L, et al. Impaired wound
healing in mouse models of diabetes is mediated by TNF-
alpha dysregulation and associated with enhanced
activation of forkhead box O1 (FOXO1) [J].
Diabetologia, 2010, 53(2): 378-388.

[8] R3CEE. FADIINS i IL-1B Bk Hf5 5 @ B 4 s
BB TESST R RIIBT AT [D]. HFF: AR, 2018.

[91 MRJEsE ARFLERH T, FTEIEE AR 9 et SR
RIRER A MIRSE [D]. b RigASE K,
2017.

[10] ZEWeRE, £ &, T %, 55 BIREIiEE it
D] FHEPFEELSS B EERS&E, 2016, 15(1):
62-65.

[11] Muthuramalingam K, Choi S I, Hyun C, et al. B-Glucan-
based wet dressing for cutaneous wound healing [J]. Adv
Wound Care, 2019, 8(4): 125-135.

[12] ® ¥, wigh, F & 55 N R m ROROH ik



<4942 +

23

Chinese Traditional and Herbal Drugs

ES1% F198 2020510 A

[13]

[14]

[15]

[19]

[22]

[23]

[24]

[25]

[26]

[27]

IR E A AR h R R . SR
KEAEITC [J]. WL K% 284 BESAR, 2014, 43(2):
135-140.

£ &, FRE A U MEEQIFRUR I H
Megzalk, 2017(13): 91-92.

Lee JH, KimH L, Lee M H, et al. Asiaticoside enhances
normal human s kin cell migration, attachment and
growth in vitro wound healing model [J]. Phytomedicine,
2012, 19(13): 1223-1227.

N, THZE, YRE. RS REENRIRA S R4
R 1. T SRR AN TGF-B1 mRNA FiLHI5m [1]. &
Il R KB R 2 35, 2013, 29(5): 310-313.

BREAFHR, HB A, fLili, 5. B RS AL
BRI A PRI AT AE A A 3G B R AR 0], SR PR
25, 2014, 35(4): 215-220.

ik B SARASVERKE TR R (7], S EE
Bi2E4R, 2015, 38(1): 67-70.

Geethu V S, Manikandan P, Nethaji R, et al. A review on:
Transdermal drug delivery systems [J]. Indo Am J Pharm
Res, 2014, 4(4): 1809-1824.

Ita K B. Transdermal drug delivery: Progress and
challenges [J]. J Drug Deliv Sci Technol, 2014, 24(3):
245-250.

Bz, (1R, WRRHE. el 2 B E Y Th RERT FU 0t fig
[7]. "REMGEEZY, 2003, 22(1): 55-59.

TOEEWN, JLMERR, MREUHR, 4F. I EERRANIIRIN S TR
et ek e (3] MR E S Tk, 2017, 37(4):
13-22.

EFAE BRI S ()] BRI,
2007(9): 124-128.

EFE R IR N BT (D] EER: EIR
K2, 2004

Abbar S, Amoah B, Schilling M W, et al. Efficacy of
selected food-safe compounds to prevent infestation of
the
(Acarina: Acaridae), on southern dry-cured hams [J]. Pest
Manag Sci, 2016, 72(8): 1604-1612.

Kirdponpattara S, Phisalaphong M. Bacterial cellulose-

ham mite, Tyrophagus putrescentiae (Schrank)

alginate composite sponge as a yeast cell carrier for
ethanol production [J]. Biochem Eng J, 2013, 77:
103-109.

Ahmadi A, Zorofchian Moghadamtousi S, Abubakar S, et
al. Antiviral potential of algae polysaccharides isolated
from marine sources: A review [J]. Biomed Res Int, 2015,
2015: 825203.

FEOLEE, RJTRE. HEERBRAN BORR I R AR B i o R
M O[] &I, 2011(1): 7-9.

(28]

[29]

[30]

[31]

[32]

[33]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

Moebus K, Siepmann J, Bodmeier R. Novel preparation

techniques  for  alginate-poloxamer  microparticles
controlling protein release on mucosal surfaces [J]. Eur J
Pharm Sci, 2012, 45(3): 358-366.

A, MIUIER, b, SE. M EERREN K BRI 1
R HAEZGYIRE R A (0] fR2EEERE, 2013, 25(6):
1012-1022.

Russo R, Malinconico M, Petti L, ef al. Physical behavior
of biodegradable alginate-poly(vinyl alcohol) blend films
[J]. J Polym Sci Part B: Polym Phys, 2005, 43(10):
1205-1213.

Lee K Y, Mooney D J. Alginate:
biomedical applications [J]. Prog Polym Sci, 2012, 37(1):
106-126.

REE. QEEEMEL (7] PESEHSMEIRE, 1997,
17(11): 687-690.

OB RARZHEILIRAOR S50 R AE S Lk RERTT
Fi [D]. B EBUKE, 2004,

hRE, B K, & W GREIUEH: MR RA B
Bl RITS 1] HASAERE, 2017, 40(10): 48-52.
Katagiri C, Sato J, Nomura J, et al. Changes in

Properties and

environmental humidity affect the water-holding property
of the stratum corneum and its free amino acid content,
and the expression of filaggrin in the epidermis of hairless
mice [J]. J Dermatol Sci, 2003, 31(1): 29-35.

FFHME, wkiE, B, & IR R AT
5T [7]. & TAkARHE, 2008, 29(2): 259-262.

FRERSE, ok B, BURER. DU ML EE RN 0 % K
PEREAMHT (7], REERZZA: AR S TR AM,
2013, 46(7): 653-658.

sk, £ W, AR & RISt R
[0]. [ RZG2EBe44R, 2013, 29(2): 214-218.

PREM, = R QIEEE KPR [J]. TEERA
TFEWFFT, 2002, 6(8): 1080-1081.

AR, LA HORT S IR A P AR S B SR 2
SHGEREE I L T AL 20 B [D]. KiEE: K
EERER, 2015.

B, AR WS KR ELEOR HE Bt iR
P ERFFE [J]. IMIREE 25 SClk T 28 &, 2019, 6(26):
165-166.

BV BRI ST RO B i Q00 A I A
[D]. # & o EEEE KR, 2015,

SRIENE, AR, 2 i, 55 BIBHANLT 2R K
JoR 1527 R B B TH] A A SOE R TR g [T Jbs PR
25 K2R, 2013, 36(3): 170-173.

Kk, HA BB RIIAEN R FEI O#oEk [D]. o
B: {LRMK#, 2013,



