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Abstract

BACKGROUND: Lycium barbarum polysaccharide has many biological activities and has been found to have potential effects on promoting wound healing.
OBIJECTIVE: To investigate the mechanism of lycium barbarum polysaccharide in tumor necrosis factor-a-mediated keratinocyte apoptosis and its effect on the

healing of burn wounds.

METHODS: (1) In vitro experiment: Keratinocytes were divided into four groups: cells were cultured in the a-MEM medium (complete medium) containing
15% fetal bovine serum and 1% glutamine in normal group, cultured in the complete medium containing lycium barbarum polysaccharide in positive control
group, cultured in the complete medium containing tumor necrosis factor-a in model group, and cultured in the complete medium containing lycium
barbarum polysaccharide and tumor necrosis factor-a in experimental group. After 24 hours of culture, cell proliferation was detected using cell counting kit-

8 assay; Cleaved caspase-8, TNF R1, FADD, and LC3 were detected using western blot. Then an autophagy inhibitor group (the complete medium containing
3-methyladenine) and an autophagy inhibitor+lycium barbarum polysaccharide group (the complete medium containing lycium barbarum polysaccharide,
tumor necrosis factor-a, and 3-methyladenine) were set up. After 24 hours of culture, keratinocyte apoptosis was detected by flow cytometry. (2) In vivo
experiment: Six Sprague-Dawley rats were randomly divided into a control group and an experimental group, with three rats in each group. Four deep Il degree
burn wounds with a diameter of 2 cm were made on the back of each rat. At 24 hours after modeling, mice in the control and experimental groups were coated
with normal saline and lycium barbarum polysaccharide solution, respectively, once a day. Wound healing was observed regularly after treatment. Samples
were taken 28 days after treatment and the pathologic pattern of the wound was observed.

RESULTS AND CONCLUSION: (1) /n vitro experiment: Addition of lycium barbarum polysaccharide alone did not affect cell proliferation and apoptosis and the
expression of apoptotic and autophagic proteins in keratinocytes. After the addition of tumor necrosis factor a, the proliferation of keratinocytes was inhibited,
the apoptotic rate increased, and the expression of apoptotic and autophagic proteins was elevated, while lycium barbarum polysaccharide could antagonize
the above effects of tumor necrosis factor-a. Lycium barbarum polysaccharide combined with autophagy inhibitors further reduced the apoptotic rate of
keratinocytes. (2) In vivo experiment: The wound healing rate of rats in the experimental group was higher than that of the control group at 12, 16, 20, 24,

and 28 days after treatment (P < 0.05, P < 0.01). Hematoxylin-eosin staining results at 28 days after treatment showed an intact and well-defined epidermis of
the wound in the experimental group compared with the control group. To conclude, lycium barbarum polysaccharide protects the integrity of skin epidermal
tissue and promotes wound healing by inhibiting autophagy and apoptosis of keratinocytes.
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Figure 2 | Cell viability of keratinocytes

L) e e

0.5

2.1.2 FAMBAMBEE TGN g AR I 4 R EOR,
IEHA . PHPEXTRRZH . BEBYAH 556 20 (AN a2 oA
(6.87+0.27)%, (6.25+0.32)%, (38.50+0.16)%, (23.89+0.23)%,
DLE 3A. SIEEHAHLL, MIE AT - o PR A 0T 40
RAERJET (P <0.05); SEEMMLE, SLIGHANRET %
I s &A% (P < 0.05).,

TP AT 2 B BE A8 ) iR SR PR a
50 A R ) R T AR L R Western blot A il 4 A R T
# [ Cleaved caspase-8. TNF R1, FADD [ & H /K °F, 45 R
W& 3B, C. 5 IEH A ELEL  BH X B 4140 s 4 Cleaved
caspase-8. TNF R1. FADD [ 45 (1 #2576 i B 25 4k, (P > 0.05),
155 AY 20 4 fifg (N Cleaved caspase-8., TNF R1. FADD (] &5 H #&
EHITEE (P <0.01); SR LEE, SEOGZH 4NN Cleaved
caspase-8. TNFR1. FADD K85 HFRIEIE(L (P<0.01).

Vol 20 MN R VEA - BliBuK UIE 1 NEN X7 AE 2 i e
BN A T, FH Western blot #3 J H Wg 22 1 LC3 1
TKIEAKF, SRIE 4, SIEFAGE, BHMEX R 00 A
LC3 [ RIS TG I ARk (P> 0.05), HEAYZH 4 g P LC3
M ERIETE (P<0.01); 5HEMALLE, SCIHAMLA
LC3 85 HRILFEAR (P <0.01),

T T A WRAE A R T A E A,
=5 1)l e T D2 v w11 0 N s



WREZ PEERTERE @72
Chinese Journal of Tissue Engineering Research  www.CITER.com
A A L Pt A Y B L Ve A A= & (L R N A S R e I i

o'
PI

4.3 5. 99% 10,03 | frd 009"
s w

PR T

B C
" = EA
caspase-8 - 2 =
o) R [mm g ekl
TNFR1 Q 2 —ar OO sesb
®
B-Tubulin
0 T T v
B B O Cleaved TNFRL FADD
’gj%\?%’af;\@‘ ,%32\’/ @Q’@ case::sees
®

Bl A i A A ARG 0 £ R 40 BB 7K F; B A1 Western blot 463l
FATHREARIEAKT: CNRETHISRE AT E RO, °P<0.01
3 | BBARMEMAT KT

Figure 3 | The level of keratinocyte apoptosis
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Figure 4 | Expression of autophagy protein LC3 in keratinocytes
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Figure 5 | Flow cytometry detection of the effect of autophagy on
apoptosis induced by lycium barbarum polysaccharide
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Figure 6 | Healing of burn wounds in rats at different time points after
treatment
223 PIHRRANHHRIERSUEE GRS 24 h B75ARK -

PG ER, IEHBRHS . BEIER, beli)a sk
AR BIASE . B Z 524, Seonia sl (B 7A). A
75 28 d YA - PHL Qe R, SxTHEAAELE, seiedl
KSR BUTH R B 58 8 VT (& 78).

CERE S x4l s34

Bl ARIERS 24 h IEITHIRBIES, 5055 0 Bk kAt .
JFHZZA; B IRIT S 28 d (NEITHREEES, SXIAHLL, SaedH
KEEIHIFR e . F5RN 200 pm

B 7 | & 24 h FRIATTE 28 d HAKRREG O ERBERLSUE (7
KiE - RLURE)

Figure 7 | Pathological observation of burn wounds in rats at 24 hours
after modeling and 28 days after treatment (hematoxylin-eosin staining)
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