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[WZE] HBH HBREGOGFARTFHA (moist exposed burn therapy/moist exposed burn ointment, MEBT/
MEBO) XThetitl i M 19 (keratin 19, K19) FiKAUM LAl BER/EIMLE] . ik HEEC 1S SR
PERII/NE, HIREEYLBREREYILE 5 RN , 10 Rdsr iR 11 Z RS BENL > NS TR 59697 4,
Horpyay 7 A/ B R R b0 7 A TA0 3 | BERYZ /N BB THT SR FH A SRR K A T A0 3 | X BB/ NS HE B IS
ARAEATALFE 1 JR] 5 R R SR TET 22Ul o S e Uk e . B ARG (Western blot) B2 o 55 i i
SR ( quantitative polymerase chain reaction, Q-PCR) ZF4E AR B WEAHSCH F Beclin-1, LC3 & K19 HRIXKF,
R O ~7 K, WWITANRAIEE, IHRZORRHRIIRA HLBEAE A T I ] Y S 2 i 5 B E R AR
A BRZ/NRETEEET NG, JFRBURIMES . 1697 1 RS, G4l 2Ub Y a7k S Western blot 75 K5l 2% 5
BoR, 3 4N IRE I ZU Beclin-1, LC3 K K19 FixKFEXFEe, AI74L > BRI > xFR4L, P9 <0.01,
2 ARG 5 B Western blot AN 45 H i /s iA Y7 41 SRR 20 /N BT 41 81 LC3 kKX, P>
0.05 &k, HAATINEE LY /s /N B RSB HT 212U Beclin-1, LC3 K& K19 RILAKFPIPIXT L, P<0.01, 2
FEAGITE L, Q-PCR FARKMEE R R, 3 4/NRE KA EH 2 H K19 mRNA RikACEX L, 167 H >
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[ Abstract]  Objective To explore the effects and possible action mechanism of MEBT/MEBO ( moist exposed
burn therapy/moist exposed burn ointment) on the expression of keratin 19 (K19) in burn wounds. Methods Fifteen
healthy male Kunming mice were selected as experimental subjects, of which, 5 mice were randomly assigned into a control

group according to the random number table, and the other 10 mice were randomly divided into a model group and a treat-
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ment group after the models of deep second degree burn wounds were established. The wounds in the treatment group were
managed with MEBO while the wounds in the model group were managed with normal saline. In contrast, no intervention
was given to the mice in the control group after their back hair was removed. One week later, skin or wound tissues were
taken in all subjects, and the expression levels of autophagy-related proteins including Beclin-1, LC3 and K19 were tested
with methods such as immunohistochemical staining, Western blot, quantitative polymerase chain reaction ( Q-PCR) and
etc. Results During the treatment duration of day 1 —7, the wound surface was clean and always at a moist status in the
treatment group, gradually presenting epithelialization with time, while the wounds in the model group deepened in depth
gradually, with signs of infection. One week after treatment, the results of immunohistochemical staining and Western blot
showed statistically significant differences as the expression levels of Beclin-1, LC3 and K19 in mouse skin or burn wounds
were respectively compared among the three groups, with highest levels in the treatment group, then the model group and
lowest in the control group, all P <0.01. Except the Western blot results showed no statistically significant difference when
the LC3 expression level in wound tissues was compared between the treatment group and the model group (P >0.05), all
the other pairwise comparisons in terms of the expression levels of Beclin-1, LC3 and K19 in skin or wound tissues among
the three groups showed statistically significant differences based on the other test results, P <0.01. According to the
Q-PCR test results, the comparison of K19 mRNA expression levels in mouse skin or wound tissues among the three groups
showed statistically significant difference, with highest level in the treatment group, and then the model group and lowest in
the control group, P <0.01. The pairwise comparisons of K19 mRNA expression levels in skin or wound tissues among the
three groups all showed statistically significant difference, P <0.01. Conclusion The effect of MEBT/MEBO in promoting

burn wound healing may be related to the increased expression of K19 in wound tissues, and inducing the high expression of

autophagy related proteins may be one of its specific mechanisms.
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Keratin is mainly for maintaining the integrity and stability of cell
structure, while epidermal stem cells containing the positively ex-
pressed keratin 19 (K19) can proliferate and differentiate into skin
tissues of all layers, and further to repair skin wounds. Some studies
have showed that during the treatment course of deep burn wounds
with moist exposed burn therapy/moist exposed burn ointment
(MEBT/MEBO) , the number of stem cells with positively expressed
K19 presented a change from nothing to something and continued to
increase'! "2 | for which, however, the exact mechanism remains un-
clear. To this end, this study observed the effects of MEBT/MEBO
on the expression of K19, and autophagy-related proteins LC3 and
Beclin-1 in mouse burn wounds, and also analyzed the possible action
mechanism, with a view to providing theoretical basis for the clinical
application of MEBT/MEBO.

1. Materials and methods
1. 1. Experimental animals

Fifteen SPF healthy male Kunming mice, weighing 19 - 21 g,
were randomly selected as subjects. All subjects, provided by Hubei
Experimental Animal Research Center, are kept in a clean environ-
ment and at room temperature (25.0 £3.0)°C, with free access to
food and water. This study was approved by the Animal Ethics Com-
mittee of The Third Xiangya Hospital of Central South University and

was in line with the ethical requirements of animal experiments.
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1.6 g2z gL A4 0 Beclin-1, LC3

I K19 357K F-

R AR AR SR, BUR B 4l 2 AT A
WAL PIH . S &% 3% H,0, 4bF 10 min,
PBS Mk 5 min JEATROEME S BE S, N
EH WLPEIME I T 37 CHEE F &M 10 min, &
S5 BIAHBE A Beclin-1 Fiifdk . LC3 Hifk & K19

1. 2. Main reagents and drugs

Immunohistochemical SP kit and DAB Substrate kit; antibodies
of LC3 (bs-8878R), K19 (bs-2190R) and GAPDH (bs-2188R) are
manufactured by Beijing Bioss Bio-technology Co., Ltd. ; Beclin-1
('sc-48341) antibody by Santa Cruz Biotechnology; Moist Exposed
Burn Ointment ( MEBO) by Shantou MEBO Pharmaceutical Co. ,
Ltd. (SFDA Approval No. ; Z20000004 ).

1. 3. Modeling and Grouping

Anesthetize 10 mice selected randomly from the 15 subjects by
intraperitoneal injection of 4% Chloral Hydrate (400 mg/kg, i e.
0.2 mL/20 g) , remove their back hair to prepare skin, put the self-
made plank with a2 em x2 c¢m hole onto the prepared skin, and then
soak the prepared skin through the plank hole into hot water (92.0 +
1.0) °C for 20 s to establish a scald wound of about 20% TBSA
(identified as deep second degree scalds according to scalding tissue
pathological sections). Immediately after the scalding injury, inject
normal saline intraperitoneally to prevent subsequent shock (20 ml/kg,
i.e., 0.4 mL/20 g). The models were established successfully if the
mice can have water and food normally when they wake up. After suc-
cessful modeling, the 10 mice were assigned into a model group and a
treatment group according to the random number table, 5 in each
group, while the left 5 mice only with back hair removal were includ-
ed into the control group.

1. 4. Local management

Control group: eat and drink normally, no intervention to the
prepared skin.

Treatment group: eat and drink normally, apply a layer of
MEBO onto the wound surface, change dressing every two hours con-
tinuously for one week. During the treatment course, keep the wound
surface moist all the time, and remove the secretion and residual drug
on the wound surface before each dressing change.

Model group: eat and drink normally, rinse the wound surface
with normal saline every two hours continuously for one week.

1. 5. Sample collection

Regularly observe and record the wound changes in the treatment
group and the model group. One week after treatment, collect skin
tissue sample of each mouse in the control group, wound tissue sam-
ple of each mouse in the treatment group and the model group. Each
tissue sample is divided evenly to three samples, one is used for the
immunohistochemical staining and the other two are stored in —80°C
refrigerator for later use.

1. 6. Test the expression levels of Beclin-1, LC3 and K19 by the im-
munohistochemical staining

After sample collection, take the fresh tissue sections to undergo
paraffin embedding, slicing and de-waxing and 3% H,O0, treatment
for 10 min and PBS rinsing for 5 min, followed by microwave repair.

After repairing, normal goat serum was added into the sections, and
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Prik (1:200) 4 CHFLH; BEIRE,
PBS #h ¥k 3 K (AFIKS min), MA ZHIHE
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10 min; =H W F 5, PBS ik 3 Ik (HK
5min), SRIGMKKIEFT DAB B0, HARE
gu WREMOK, ZHIREH, hERRE A
Rk Yl AT B T REPLIEIC S > m A BT R
Il LC3, K19 f& Beclin-1 B9~ F¥5E% 5, FFH
HE# 570,
1.7 Western blot ¥4 Beclin-1 ., LC3 & K19

HESLY/ ez

FEITAE AR T, B & AL 2Lt
1T RIPA 24 . SIRPLAEES, I HEA, I
25 SDS B TN I Tk g 6E e PR Uk o3 B8 R e R )
TBST P 3 Wk VERLIS, 5% IR W5 H & b
4 CWEE AN HBPiik (LC3, K19, BECN-1,
1: 10008%, GADPH 1:2000) ##; WHHIK)E,
TBST ¥ 3 Ik, E#IFF HRP-HL & 3t
(1:5000) ; & —Pij5, TBST #ME3 ¥k, ECL
B,
1.8 Q-PCR HARKM K19 mRNA )ik /K

FFRTEbRACREE TEEE , B 1 & AL 8%
FRAH) & U B 1 P Y Trizol B2 RNA, Jf:
Koo Jo e Ko B (A260: A2807E 1.8 ~2. 1 ZJH]
MA RNA it &548) 5, BT -80 CIUKFHW
TRAESE

Fae WE 300 2 S 300 B BH A5 LAEL RNA A
B 5 5 A L cDNA J5 #£47 RT-q PCR A&,
JER 90 & | G it A AT a0 B, S5 R D
i e R 5 23 GAPDH Y ik 7K °F He
For, H K19 519K BN 138 bp, JFHIH
- WE-CAGATAAGCAAGACCGAAG, TFilE-CAG
CTGGACTCCATAACG; B-actin 5| ¥ ¥ % K I
J#-GAGGGAAATCGTGCGTGAC, Fi-CTGGAA
GGTGGACAGTGAG,
1.9 Ziitegab

KJH GraphPad Prism 5 St iH 54 % iy 15 %k
PTGt i, Hhitm R L (v £s)
Fon, RHBHEE T 200K ¢ K5, ¥L
P<0.05 HZESEAGIHE XL,

keep them blocked for 10 min at 37°C, and then add Beclin-1 anti-
body, LC3 antibody and K19 antibody (1:200) in turn, incubate at
4°C for overnight followed by PBS wash three times (5 min each) ,
and then add secondary antibody to incubate for 10 min. After second
incubation, rinse the sections with PBS for 3 times (5 min each),
add HRP labeled complex ( third antibody) to incubate for 10 min
followed by PBS wash for 3 times (5 min each). Proceed sequentially
with DAB stain, Hematoxylin counterstain, ethanol dehydration,
transparency with xylene and mounting with neutral gum. Randomly
select 5 high power fields in each section under microscope to detect
the mean optical density of LC3, K19 and Beclin-1, and calculate the
mean value for statistical analysis.

1.7. Test the expression levels of Beclin-1, LC3 and K19 by the

Western blot method

After sample collection, take out one prepared tissue sample
to undergo RIPA lysis and Homogeniser grinding for the extraction
of total proteins. The total proteins were separated by using
SDS-polyacrylamide gel electrophoresis and transferred onto a mem-
brane, followed by TBST wash three times. After washing, use 5%
nonfat dry milk to block, incubate the targeted antibodies ( LC3,
K19, BECN-1, 1:1000 or GADPH, 1:2000) at 4 °C for overnight.
And then, do TBST wash three times and incubate HRP-anti-rabbit
secondary antibody (1:5000) at room temperature, followed by TBST
wash again for three times and ECL development.

1. 8. Test the expression level of K19 mRNA with the Q-PCR tech-
nique

After sample collection, take out the other prepared tissue sam-
ple to extract the total RNA with the Trizol method as specified in the
kit manual and store the extracted total RNA in a refrigerator of
—80°C for later use after its quality and density have been detected
qualified (A260: A280 ranging between 1. 8 —=2. 1 is regarded as right
RNA quality) .

According to the kit manual, generate ¢cDNA by reverse tran-
scription with the total RNA as template to proceed with the RT-q
PCR test. Quantitative fluorescence statistical software was used for
analysis, of which the results were expressed as the ratio of measured
gene expression level to the expression level of the reference gene
GAPDH. The length of K 19 primer was 138bp, with upstream se-
quence as -CAGATAAGCAAGACCGAAG and the downstream as -
CAGCTGGACTCCATAACG, while the upstream sequence of B-actin
primer was -GAGGGAAATCGTGCGTGAC and the downstream se-
quence was -CTGGAAGGTGGACAGTGAG.

1. 9. Statistical analysis

Statistical analysis was performed using GraphPad Prism 5, in
which the measurement data was expressed as (x +s) and analyzed
with the single factor variance analysis or ¢ test. P <0.05 was con-

sidered as statistically significant.
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2. Results
2. 1. Overview on wound healing condition

Treatment group: during the treatment duration of day 1 —7, the
wounds were clean and always moist, presenting epithelialization
gradually with time. Model group: during the treatment duration of
day 1 =7, the wounds gradually deepened in depth and showed signs
of infection (Fig. 1).

HITA

Treatment group

TERIZH
Model group

P IRy SRR LR /N B T B i B B 4

Fig. 1

2.2 Uk g AR I 2 R

G AU YL K0 Beclin-1 | LC3 K&
K19 Mg B, 3 dl/N Bz Ik ol A T 41 20 40
i A 34 AT D A B R A0 A, HLLALVA YT 4/ B
BT LA N oy i fe 2 (Kl 2); Beclin-1,
LC3 K K19 “FH 6% BEE AT L, IR > i
H>XFHRA, P<0.01, ZRAEAFGH %=X,
3 20 /N B R BB 1T 20 20 R Beclin-1, 1C3 %
K19 ¥ 6% B X L, P ¥ <0.01, 2
SHAGIFEL (K3, #1),
2.3 Western blot 46 1M 25

Western blot ¥ 46 1l Beclin-1, LC3 K K19
M4 F o, 3 A/ B IR 581 1 41 21
Beclin-1, LC3 } K19 FiEKEXT L, 1AI74 >
FRIZH > XFIR4H, P <0.01, 25 EHAS ¢
B BRIGITA SR /N A2 h Le3

Typical pictures of mouse wound healing condition in the treatment group and the model group

2. 2. Results of the immunohistochemical staining

The immunohistochemical staining of Beclin-1, LC3 and K19
showed that there were brown granules scattering in the skin or wound
tissue cells of the three groups, with the most in the treatment group
(Fig. 2). The comparison of mean optical density of Beclin-1, LC3
and K19 among the three groups showed statistically significant differ-
ence ( treatment group > model group > control group, P <0.01).
The pairwise comparison of mean optical density of Beclin-1, LC3 and
K19 among the three groups all showed statistically significant differ-
ences, P <0.01 (Fig.3, Table 1).
2. 3. Results of the Western blot analysis

According to the Western blot analysis, the expression levels of
Beclin-1, LC3 and K19 in skin or wound tissues of the three groups
showed a pattern of the treatment group being higher than the model
group, with the latter being higher than the control group, presenting
a statistically significant difference, P < 0.01. The comparison of

LC3 expression levels between the treatment group and the model
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Fig. 2 The typical pictures of the immunohistochemical staining results of Beclin-1, LC3 and K19 in the three groups;

Fig.3 The histogram of mean optical density of Beclin-1, LC3 and K19 detected by the immunohistochemical staining

(a represents comparison with the control group, P <0.01; b represents comparison with the model group, P <0.01)

1 IHA/NMREBKSEIEALH Beclin-1, LC3 & K19 EFHXZEEITLE (xx5)

Table 1 Comparison of mean optical density of Beclin-1, LC3 and K19 in skin or wound tissues of the three groups (x +s)

il ks .
Group Number of cases Beclin-1 1e3 K19
BT
AL 5 0.416 £0. 0342 0.555 £0. 0442 0.401 +0. 0292
Treatment group
—
i 5 0.178 £0. 028 0.266 £0. 029 0.209 +£0. 015
Model group
X IR ZH
5 0.078 £0.012 0.108 £0. 015 0.083 +0.016
Control group
P 216. 996 256. 741 290. 968
F value
P1H <0.01 <0.01 <0.01
P value

. 3 4U/NRZ RSB RIZH 2L Beclin-1, LC3 2 K19 SF-EEHREME X, P <0.01, ZREAFSIAE X, 3 4/MR K] 2
#1 Beclin-1, LC3 K& K19 PEDUHBEMEMPIN L, Hi 53T AR, P <0.01, 2REAGHERY, SHEBAXK, "P<0.01, 254

EEER -9

Note: Statistically significant differences were observed when the mean optical densities of Beclin-1, LC3 and K19 in skin or wound tissues of the

three groups were compared, all P <0.01. The mean optical densities of Beclin-1, LC3 and K19 in skin or wound tissues of the three groups were com-
pared in pairs, in which the comparisons with the control group and with the model group all showed statistically significant differences ( respectively *P <

0.01 and "P <0.01)

FERAKFRT I, P >0.05 4, HAKH/NR L
R BB 1T 41 21 Beclin-1, LC3 Mz K19 kK
SEFFRT L, P <0.05, 2R EAGIH¥E
X (F4, F£2),
2.4 Q-PCR HAKIM L,
Q-PCR # A A K19 mRNA #4455 8K,

3 4/ EROR R B A IR ZH 20 K19 mRNA RiA7K
SEXTEE, RITA > B, > XYL, P <0.01,

SFHA G X 3 4/ B R ol ] T 41
Zrfr K19 mRNA FKIkK-FW XL, P 3 <
0.01, ZREA%IT#EX (K5, £3),

group showed no statistically significant difference, P >0.05. Except
that, all the other pairwise comparisons of the expression levels of
Beclin-1, LC3 and K19 among the three groups showed statistically
significant differences, all P <0.05 (Fig.4, Table 2).
2. 4. Results of the Q-PCR technique

According to the detection results of the Q-PCR technique, the ex-
pression level of K19 mRNA in skin or wound tissues in the three groups
showed a pattern of the treatment group being higher than the model
group, with the latter being higher than the control group, presenting a
statistically significant difference, P <0.01. The pairwise comparisons of
K19 mRNA expression levels among the three groups all showed statisti-
cally significant differences, all P <0.01 (Fig. 5, Table 3).
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b R SRR XTI P <0.05)

Fig. 4 The histogram of the expression levels of Beclin-1, LC3 and K19 according to the Western blot
analysis (a represents comparison with the control group, P <0.05; b represents comparison with the
model group, P <0.05)

=2 3HE/NMNREBSAIEALD Beclin-1, LC3 & K19 FKixKEXFLE (x +s)

Table 2 Comparison of the expression levels of Beclin-1, LC3 and K19 in skin or wound tissues of the three groups (x +s)

4151 il . .
Group Number of cases Beclin-1 Les K19
YY)
T 5 1.295 +0. 1262 0.928 +0. 167* 0.271 £0.025%
Treatment group
oy
BRAL 5 1.088 +0. 1122 0.706 0. 101* 0.173 £0. 017
Model group
Xof B4
. 5 0.259 +0. 088 0.485 +0. 083 0. 118 £0. 022
Control group
,F & 124. 667 9.675 64. 446
F value
P <0.01 <0.01 <0.01
P value

TE: 3 AN ks T 21 2P Beclin-1, LC3 B K19 RAAKFXF I, P <0.01, ZRHAGHFTE X, 3 41/l ik sl 2 £
Beclin-1, LC3 & K19 FAKFHFT I, Hp 534S, "P<0.05, 2R HAGH#E N, SHE4 L, "P<0.05, 2FHALI

Note : Statistically significant differences were observed when the expression levels of Beclin-1, LC3 and K19 in skin or wound tissues were compared
among the three groups, all P <0.01. The expression levels of Beclin-1, LC3 and K19 in skin or wound tissues were compared in pairs among the three
groups, in which statistically significant differences were observed in comparisons respectively with the control group (*P <0.05) and with the model group

("P<0.05)

3 g 3. Discussion
WoREN . MEAEF LA BN Studies have indicated that keratin, as the main structural pro-

B, TR NG R 2 PR G5 X tein of epidermal cells, can form a wide mesh structure in cells, pla-
' . - ’ i important role of protecting epidermis. Keratin 19 (K19) is a

B BAEEREYER, b Ko Rk T TETT

WS A by 26 8 e B A 3 o specific marker of epidermal stem cells, and its monoclonal antibody

JfrrEr s, H 2 L LN

TR T AR HeAh, K19 3605

e A A o Y F%%EZQEHH@*Z fyfie e 4 i dation of extracellular matrices, or cell movement, and further pro-

MRS HET) , ﬁfﬁ’ﬁﬁiﬁﬁﬂﬁﬂ‘]ﬁﬁz@ﬁ“ - . A mote the regenerative repair of wounds”~*'. Some studies have confirmed

has been widely applied in the detection of epidermal stem cells” ~*'.

Moreover, K19 can improve cell migration by accelerating the degra-
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2.0 =

K19 mRNA

X HEEH
Control group

HERIZH
Model group

W
Treatment group 6

E5  Q-PCR FHAKM K19 mRNA F£iAKF1HHE (a
R P <0.01, b FoRGHEAAXS L P <0.01)
Fig. 5 The histogram of K19 mRNA expression levels tested
by the Q-PCR technique ( a represents comparison with the
control group, P < 0.01; b represents comparison with the
model group, P <0.01)

WFFEIESE, MEBT/MEBO 3477 ¥ 5 5845 61 1 1
AR, K19 FHIMERA T4 nl i A TCEI A |
MWDEIZ - FENZED - WD BITER SR,
R BB 5 AN B AR

SEHTE NG R A 55 o e B, e 405 40 1 102
MEBT/MEBO j&97 J& , Al TH YR S8 240 4R To 4 1
WAL HERR , MR RTIR A ICH S, I T s AR e
RAERIL, [FIIE X 5% A7 A i 2L AR AR, X
SV AR A B AT T ML K 4 i 11 55 AR AL
Y A 5 0 20 AR Y Bh A A B B TR
E/AR = < i 3 1 Wl I T TR SR 1 AT
MEBT/MEBO 477 i) 6] Ifi 1% 52 32 ZLHK8 T K19
PR Z35 1 26 J T A i ol . 3458 . 88 I
Aig, H K19 i a] 0 il 8 15 & w0 2 5E
RV L, EARBFIE R, EHEXTHEWET
MEBT/MEBO %)™ B8 475 81 T 41 23 v [ A O
M Beclin-1, LC3 K& K19 FEM M, 45 5%
BoR, BT 1R, 3 4/ BUR Ik B A if 4] 21
tF Beclin-1, LC3, K19 & K19 mRNA £ iA/KF
SHHG, 697 > AR > XFIR4L, P 1Y <0.01,
25 EAGI#E L ; BR Western blot A 45
Herh WRIA T L S RN BB 4L 4 Le3
FIRIKTXT LG, P >0.05 Ab, HAR A 45 5

®3 3HEPMREKRIEIEALRF K19 mRNA
RIEKEFFEE (x 5)
Table 3 Comparison of K19 mRNA expression level in

skin or wound tissues among the three groups (x xs)

415 1%
Group Number of cases K19 mRNA
P
T 5 1.610 £0. 103
Treatment group
AL .
Model group 5 1.160 +0. 107
i IR ]
e 5 0.303 £0. 118
Control group
'F I 183. 786
F value
PAH
P value <0.01

e 3/ B IRBAI T 418U K19 mRNA &3k K - X L,
P<0.01, 25 HA G, 3 /R Kk @) i 21 28 K19
mRNA KIBR TP, HpSx A, *P<0.01, 2575
B RN SEBANL, "P<0.01, ZREAHITHEY

Note; Statistically significant difference was observed when the K19
mRNA expression levels in skin or wound tissues were compared among the
three groups, P <0.01. The expression levels of KI9 mRNA in skin or
wound tissues were compared in pairs among the three groups, in which
statistically significant differences were observed in comparisons respectively
with the control group (*P <0.01) and with the model group ("P <0.01)

that in the treatment of deep burns with MEBT/MEBO, the stem cells
with the positively expressed K19 presented a change from nothing to
something, from less to more, and then gradually decreasing to noth-
ing, for which the exact mechanism is still not clear.

In clinical studies, the authors found that after the application
of MEBT/MEBO on burn wounds, the necrotic tissues on wound
surface can liquefy and be removed without damage to residual tis-
sues, being very mild and non-irritating, and also the local inflam-
matory responses can be relieved and residual cells can be protec-
ted well, which realized the same satisfactory results as the dynam-
ic balance and self-protection of autophagy-mediated cell metabolism
as a mechanism of procedural cell death and cellular self-defense,

=131 And also, studies have con-

though in different approaches
firmed that in wound treatment with MEBT/MEBO, the wound repair
mainly depends on the differentiation, proliferation, migration and fu-
sion of K19-positively expressed epidermal stem cells and, moreover,
K19 can inhibit the inflammatory responses caused by traumas [,
Thus, in this study, the effects of MEBT/MEBO on the expression of
autophagy-related proteins such as Beclin-1, LC3 and K19 were in-
vestigated in mouse burn wounds. The results showed that after one
week of treatment, the expression levels of Beclin-1, LC3 and K19 in
mouse skin or wound tissues presented a statistically significant differ-
ence among the three groups, with the treatment group being higher

than the model group and the latter being higher than the control

group, P <0.01. No statistically significant difference was observed
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(1] BRI, K, FF, % 0IRET IR i
A ) T 199 68 TG L 22 B4 T3 A 6 1 W
R c-myc mRNA FEEMHLEITISE (1], PESFEEE,
2015, 18 (3): 294 -299.

(2] JAMSH, BB, AL, % fAEE 19 76 I R fif
MR RR X [J]. PEEMZE, 2003,
5 (9): 1180 -1182.

[3] Han YF, Sun TJ, Han YQ, et al. Clinical perspectives on
mesenchymal stem cells promoting wound healing in diabetes
mellitus patients by inducing autophagy [J]. FEur Rev Med
Pharmacol Sci, 2015, 19 (14): 2666 —2670.

(4] 7. BCANN A s TAEY (M), dbst. Bl
#, 2011 112.

[5] Washino S, Hirai M, Matsuzaki A, et al. Clinical useful-
ness of CEA, CA19-9, and CYFRA21-1 as tumor markers for
urothelial bladder carcinoma [J]. Urol Int, 2011, 87 (4):
420 -428.

[6] Gwak HK, Lee JH, Park SG. Preliminary evaluation of clini-
cal utility of CYFRA21-1, CA724, NSE, CA19-9 and CEA
in stomach cancer [J]. Asian Pac J Cancer Prev, 2014, 15
(12); 4933 -4938.

[7] Huang L, Chen W, Liang P, et al. Serum CYFRA21-1 in
biliary tract cancers: a reliable biomarker for gallbladder car-
cinoma and intrahepatic cholangiocarcinoma [ J]. Dig Dis
Sci, 2015, 60 (5): 1273 —1283.

[8] van Sprundel RG, van den Ingh TS, Desmet VJ, et al. Ker-
atin 19 marks poor differentiation and a more aggressive behav-
iour in canine and human hepatocellular tumours [J]. Comp
Hepatol, 2010, 9 (1) 1 -11.

[9] Choi AM, Ryter SW, Levine B. Autophagy in human health
and disease [J]. N Engl J Med, 2013, 368 (7): 651 —662.

[10] S6EE, TR, 2040, B RO MR R b i 2
Bk R X (1], IR 55 98 B B 4k ik
2012, 28 (4): 394 -398.

when the LC3 expression levels were compared between the treatment

group and the model group according to the Western blot method

(P>0.05), while based on all the other detection results the pair-

wise comparisons of the expression levels of Beclin-1, LC3, K19 and

K19 mRNA among the three groups showed statistically significant

differences, all P <0.01. This means, MEBT/MEBO can markedly

improve the expression levels of autophagy-related proteins including

Beclin-1, LC3 and K19 in mouse burn wounds, and promote wound

healing. It can be concluded that the significantly elevated expression

level of K19 in wound tissues treated with MEBT/MEBO may be asso-

ciated with autophagy ° "7,

To sum up, MEBT/MEBO in promoting the healing of burn
wounds is related to improving the expression level of K19 in wound
tissues, of which inducing the high expression of autophagy-related
proteins may be one mechanism. In this study, due to design limita-
tions, the regulatory mechanism of MEBT/MEBO in autophagy-related
signaling pathways remains to be further explored in the future.
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