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[Abstract] Objective To investigate the effect of thymosin B4 (TBR4) combined with
hydrocolloid dressing on early wound healing and p38 mitogen-activated protein kinase (MAPK)
signal transduction pathway in rats with deep [l degree burn. Methods Forty healthy Wister
male rats with conventional adaptive feeding were selected as the research subjects. Ten rats were
randomly selected as the control group, and the remaining 30 animals were divided into burn
group (n=10), TB4+ hydrocolloid dressing group (n =10) and p38MAPK agonist group (n=
10) according to the random number table method. Except the control group, the remaining rats
were made into deep [l degree burn models for subsequent experiments. The TB4+ hydrocolloid
dressing group was given external application of 6 ug TR4+ Ampu patch, the p38MAPK agonist
group was given external application of 6 pg T4 + AMP patch + external application of p79350
(1 ng/kg), and the burn group was given an equal amount of 0.9% sodium chloride solution for
external application. The wounds were photographed on the 3rd, 7th, 10th, and 14th days of
administration, and the pictures were processed by MoticMed6 software and Photoshop software;
the early wound healing rates of the rats in each group were calculated. The levels of
inflammatory factors tumor necrosis factor-a (TNF-a), interleukin-10 (IL-10) in the wound were
detected by immunohistochemistry, and reverse transcription-polymerase chain reaction (RT-
PCR) was used to detect the expression of transforming growth factor Bl protein ( TGF-B1)
mRNA and vascular endothelial growth factor (VEGF) mRNA expression in wounds. Western
blot (WB) was used to detect the expression of key proteins of p38MAPK signaling pathway
p38MAPK, nuclear factor kappa B (NF-kB), cysteine protease 3 (caspase-3). Results At 3, 7,
10 and 14 d after administration, the wound healing rate of T4+ hydrocolloid dressing group
was higher than that of burn group and p38MAPK agonist group (P<C0. 05). Compared with the
control group, the levels of TNF-a and 11.-10 at each time point in the burn group, T4 +
hydrocolloid dressing group and p38MAPK agonist group were higher (P<C0.05). At 12, 24,
and 48 h after administration, the levels of TNF-a in the burn group and p38MAPK agonist
group were higher than those in the TB4+hydrocolloid dressing group (P<C0. 05), while the 1L-
10 level was lower than that in the T4 + hydrocolloid dressing group (P<C0.05). However,
there was no significant difference in the levels of TNF-a and 11.-10 between the burn group and
the p38MAPK agonist group at each time point (P>>0.05). Compared with the control group,
the expressions of TGF-f1 mRNA and VEGF mRNA were all up-regulated at each time point in
the burn group, TB4+ hydrocolloid dressing group and p38MAPK agonist group (P<C0.05).
Compared with the burn group, the expression of TGF-f1 mRNA was down-regulated at each
time point in the T4+ hydrocolloid dressing group (P<Z0.05), while the expression of VEGF
mRNA was up-regulated (P<C0.05). There was no significant difference in the expressions of
TGF-f1 mRNA and VEGF mRNA at each time point between the burn group and the p38MAPK
agonist group (P>>0.05). Compared with the control group. the expression levels of p38MAPK,
NF-kB and caspase-3 in the burn group., T4+ hydrocolloid dressing group and p38MAPK agonist
group were all higher (P<C0.05); Compared with the burn group. the expression levels of
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p38MAPK, NF-kB and caspase-3 in the T4+ hydrocolloid dressing group were all lower (P <<
0.05). However, there was no significant difference in the expression of p38MAPK, NF-«kB and

caspase-3 between the burn group and the p38MAPK agonist group (P>0.05). Conclusion

Adrenaline B4 combined with hydrocolloid dressing helps to promote the healing of deep Il degree

burn wounds, and the mechanism may be related to the inhibition of p38 mitogen-activated

protein kinase signal transduction pathway and the reduction of inflammatory factor expression.
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1.1.1 SEEshY 6 R {E R Wister HEME K 40
HL R 210~260 g, F#4(235.004+10.00) g, it
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20201013,20201007.,20201027) . W R 2% wh ¥k (db 52
TAEE AR A RAF LS :20191224)  hE
WHEIH F a(tumor necrosis factor-as TNF-a) BAFT .
40 2 4~ & 10 (interleukin-10, 1L-10) B $p (95 [H
Abcam 723 #l . it 5 : Ab6745 . Ab5480 . £ 4% i — ¥ .
MArE W (B REYHEREGRA A, # .
A4015,A4120) . p38MAPK , NF-kB, caspase-3 L3
(% B Abcam 728 H], #it 5. Ab25140, Ab32715,
Ab45128) . e kil & R G R IE T Bk
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5 R FH U8 AR W T 2 1w K 4y, B KRB
10 s, #HE A7 TR 11 B e 45 A5 10 (R 3 46 o5 B 2 ) B2 I
SN

122 25073k MERAANIELRE; B4, T4
T AR 0.1 mL 0.9 %6 S 1k 84V W 5 TRA + 7K Bt 14 8%
BHE K TR ¥ T 0.9 % A= BRER /K v, i B ¥R 2 Ry
60 mg/L. K& H 6 pg B9 TR4 IRA W F O 7M.
17 i K 42 35 0 7 a5 e B b, OB R B R i 1~
2 em #E; p38MAPK J 3 I 40 . ZE 1 FH TR+ 7K i
TIOR8 25 7 T 1 FE Atk b L H p79350 T 0.9%
FAL B P B W E N 60 mg/L. % p79350
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PUE A 0.2 mL & 05 .9F T 2~8 CrkkE.o L
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A RNA, #% B SRR & 31 20 B RNA B 5%
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B3, LA Bractin A2, ] RT-PCR Al {43 |
I TGF-81 mRNA.VEGF mRNA %3k, B5I¥F
5 . TGF-p1, IS Ui - 5'-
GTGGCTAACCAAGGAGAC-3", T . 5-
CGGTTGCCCTTACCAGGT-3'; VEGF: I iif: 5~

AACGCGTCCACTTTAAAT-3' (51 ¥i% 3 4 1%
fE LR T A TRA RN A %) . H BIO-
RAD /A 7] Real-Time PCR Detection System %X {4
HEAT S8 B A3 AT » S5 SR A SR 2 2o TR AT A AT
1.3.4 Western Blotting % ll p38MAPK 15 5 1%
Tl PO ER KRR SN BSR4 d R, TR
H 38 R AL BE K B, VT BB T 4 R 26 S8 Mt i 2 it
JGfE 4 CEMT L0 12.5 em. 12 000 r/min
20 10 min, R R FEE R IR E T BR 0 & 2F 17
SV T L R 50040 B 500 MR B AR CHLIK
B, FER TR S B E KR W m A — Bt
(p38MAPK NF-kB, caspase-3,1:400) , TEE T %
FEVLTE 2 b JH Tris-HCL 28 £k 1 T 06 16 IR L B 1R
10 min, 58 & _F IR AR 5 R RE SO PR R (1
500) 1, 5 Be R E — 30, IR T ECL fh2f &% iR 4R
155 S B I B0 4 Mg O B R), R 2 R S IR
A5 X R0 Bactin 4k M O % L E N
p38MAPK ,NF-«B. caspase-3 & [1 4 %} 2% ik /K F,
HE 3 W BOFHIAE,

1.4 St d5vk Bl SPSS 26.0 4t it 2% 8 4:4y
MrgcdE . IF & % R ORI R Oy 22 4 B
SNK-¢ #:8, P<<0.05 WESALGIT¥E X,

2 % ES

21 HAXRRPEHLmASHLLE SHHE&
b T R4+ 7K i M MOk 20 A 1 A & SR 38 8 T he 1
H .p38MAPK s fldH. 2R A ITFE L (P<
0.05), 2524 3.7 d i}, p38MAPK i 3h 7 41 6] i
GBS ThROH, 25 A 50 2% 5 L (P<<0.05),
H2525 10,14 d B, Bef 4l . p38MAPK #3171 41 41

GAGGGCAAATACACGTAA-3", F if: 5- WHAAFRERLHEITERL(P>0.05, L% 1,
x®1 SHARREREHUIERSERILE
Table 1 Comparison of early wound healing of rats in each group
(n=10,7 +s5,%)
AL 45 24 J5 I IR
3d 7d 10 d 14 d

e 3.34+0.84 14.15+2.27 23.27+3.05 44.92+5.16
TRA+ 7K B A Bkt 4L 7.64+1.42" 30.1943.85" 48.61+4.51* 82.61+5.70
p38MAPK #3341 4.1540.91*% 16.244£2.61" % 24.16+3.10% 46.18+5.307

F 1l 87.458 168.300 309.115 306.021

Pl <0.001 <0.001 <0.001 <0.001

* P {H<C0.05 SEG4LLE: £ P H<C0.05 5 T4+ /K R 8okl 20 1L 8 (SNK-¢ K56

2.2 SAKBRANERMERNFAKE R S5X A
LB, e 4l TRA+ K IS AR Bk 41 . p38MAPK 4 8
F2H 4 BF p TNF-a IL-10 K- 808, 22 5 4 Ge it
PR (P<<0.05): 525 )5 12,2448 h, Bath 4.

p38SMAPK 31 H 4l TNF-a /K& T TR + KK
RBORIAL TL-10 KSR T TRA -+ /K I (R B4 L 22
S G L (P<<0.05) . 55 41 . p38MAPK %
SFILH 4 I TNF-o, 1L-10 /K F 2% R B 5 it % 5
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Table 2 Comparison of the levels of inflammatory factors on wound of rats in each group

(n=10,2 *+s,pg/L)

- TNF-a 1L-10
4E)E 12 h 4H25)5 24 h 25 25)5 48 h %255 12 h 2525)5 24 h 45%5)5 48 h
Xif HE 20 10.2042.15 10.2342.17 10.22+2.10 6.37+1.52 6.4041.60 6.3941.57
VA 62.204+6.12" 69.15+4.61% 62.2045.27* 59.20+7.60" 63.3546.24 " 55.0145.18"
TRA A 7K J5E 1A R 21 35.16+5.38" %  22.19+6.27*F  14.80+3.06" 7 65.05+8.10" %  75.16+7.29"%  72.164+6.82" 7
p38SMAPK 5l 5 41 51.07+6.07*%~  70.294+4.53"2  61.91+£5.16" 4 59.06+7.46*~  63.054+6.19"2  55.27+5.20"4
F 1§ 188.676 456.203 482.160 166.926 287.477 313.024
P <0.001 <0.001 <€0.001 <0.001 <20.001 <0.001

x P {H<C0.05 S R4 b # P {5<C0.05 SRk AP {£<C0.05

23 HAKBAIE TGF-f1 mRNA,VEGF mRNA
FORWEOL LR SR PR B 4 TR+ K IR
TRBOR 41 . p38MAPK 3 2h 7 41 4 i 25 TGF-B1
mRNA . VEGF mRNA £k L, 254 511
B (P<0.05); 58054 Ho g, TR4 -+ 7K it 1R Bk}

#3 &AKXKRAETGF-pI

5 TRA+ /K A AR BB L 48 (SNK-¢ K550

ZH 450 5 TGF-p1 mRNA k3 F 8 (P<<0.05)
VEGF mRNA R ¥ Fil, 25 AR E X
(P<<0.05); 105 20 . p38MAPK 4 3h 7 20 4% I} 5,
TGF-81 mRNA,VEGF mRNA ik 2% % 48 it %

BN (P>0.05), W% 3,
mRNA.VEGF mRNA 3% 1 T bk 8%

Table 3 Comparison of TGF-f1 mRNA and VEGF mRNA expression on wound of rats in each group

(n=10,x £s)

) TGF-81 mRNA
SR T 25255 3 d YR 7 d %255 10 d HE)E 14 d
Xof HR A 0.2040.04 0.1940.03 0.21+0.05 0.2240.04
il 0.2940.07" 0.46+0.08" 0.7740.06 " 0.90+0.09 "
TRA 7K A Bk 41 0.35+0.04* % 0.3740.05* % 0.50+0.06* % 0.460.04 " %
p38MAPK 3 h 5 41 0.30+£0.06"% 0.46+0.04 2 0.75+0.05*4 0.924+0.07*4
F {4 13.333 56.842 225.437 291.276
P4 <<0.001 <£0.001 <<0.001 <<0.001
N VEGF mRNA
JAET B 5 d B 7 d B2 10 d BB 14 d
Xf HR 2 5.60+1.02 5.66+1.10 5.64+1.05 5.67+1.09
et 7.60+1.15" 8.33+1.20" 8.54+1.32" 9.30+1.40*
TRA 7K A W R 41 9.3440.98*# 11.2841.19* # 14.05+1.07* % 16.80+=1.12% %
p38MAPK #3h 7 4 7.624+1.17*4 8.30+1.14*4 8.60+1.35*4 9.34+1.42%4
F 14 19.930 39.303 84.858 136.278
P {H <<0.001 <0.001 <0.001 <<0.001

* P {H<C0.05 SXIR4ILLE = P {H<C0.05 Shfiditbs AP {H<C0.05 5 TR4 /KB BN H % (SNK-¢ #5)
x4 BHKBR p3BVMAPK ESESEEXEEL
RIEFRILE

Table 4 Comparison of the expression of key proteins of

2.4 K4 K p3SMAPK {5 5 1& 5 18 % ¢ 4 4 1
FRTEMILE  SX A R B4 TRA + 7K I
R BOELAL . p38MAPK #h 41 p38MAPK . NF-«B,
caspase-3 B RIEHEK &, ZRARIT¥EX
(P<C0.05); 5 ket 41 e, TR4 + 7K B 44 Bk 4
p38MAPK ,NF-kB, caspase-3 & H F 5 & W L,
ZRA G FE L (P<0.05) ; B2 4 . p38MAPK
HahF4H p38MAPK ,NF-«kB, caspase-3 55 H & ik &
ERTGFE L (P>0.05), WFE 4. 1,

p38MAPK signaling pathway in rats in each group

(n=10,x *5)

45 p38MAPK HH  NF-«xB#HEH caspase-3 % H
Xt B 0.9540.27 3.1540.50 6.200.67
Betidl 4.88+1.40" 5.7240.64*  12.25+1.42"
TRA+ 7K B A Ok 4L 1.30£0.29%#  4.21£0.44% % 9.01£0.94* #
p38MAPK #5741 47741422 569406074 12,201,192

F A 44,378 51.246 70.776

P <0.001 <0.001 <0.001

* P {H<C0.05 HXT AL L £ P H<<0.05 5REGALE AP

H<C0.05 55 TRA+ /K I A BURHAL L 5 (SNK-¢ K25
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Figure 1  Comparison of the expression of key proteins of

pP38MAPK signaling pathway in rats in each group
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FH AT 7 380 18 s 9 B & B, 76 B T TR4 1 2 il
T ORI R TURL , 45 245 J5 45 I 05 TRA -+ /K e 14
BHE B TH A G R Y m T 5 4 p38MAPK i 3h
41, IR R AT i I TR e T A AL b
AL L TR4 K e 1A OB b 3 ) 1 A & e R b A
PrIEAE .

TR L BE 58 1 19 e 43 R BE A M B Rk G Bz )22, ™
Beissnl kAU = A AR R s Bt 42 40 i ], FE
TNF-o A] B35 SR N 4R PR R A8 L R, KO 5=
Tt S R R T A0 PR R Al i e A
1L-10,11L-10 AT ] 98 P A o A= gl . AR 58
R EBIRHZ)E 12,24 .48 h, B4l . p38MAPK
WA R TNF-o K T T4+ 7K A BORE4
1L-10 7K AR T TR4 -+ 7K I AR BORHAL » M 46 1 X7 Bl
SRR AR AT LU LR I BERR AT S 51 & B R
PR R 3 BE R AL TE T TNF-a 28412 48 40 M B (14 5
JE 43 o TR B AE T 1L-10 2550 R 40 743 WA 12
11 TRA 4 7K e A BORL G 7RI 400 1 1k 200 e 5 2R A% 2
i 7 A 17 B i e I 5 8 2 S 1 - PR R e 1 O
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