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HE~'@.; 1%]§~ 1, 6, 12, 24, 48, 72, 96, 120, 144 ;J\S1:1t 91-S1t§BrJiif~ll~.R ETL NO 
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[ Abstract l Objective Observing the effect ofMEBO in the Treatment of SD rats with deep 

second degree scald wounds and exploring the mechanism of improving the microcirculation of 

deep second degree scald wounds. Methods Sixty SD rats were used and two wounds were 

established on the back of each rat. The treatment group was treated with MEBO and the control 

group did not undergo any treatment by randomized self-controls. The dressing was changed 

every 6 hours. Observing the wound healing of scald rats on the first, fourth, seventh, tenth, 

thirteenth and sixteenth days after wounding; Wounds were stained with Hematoxylin-eosin 

staining on the thirteenth day after scald; The Real-Time PCR relative expression levels of ETl, 

NO synthase and HSP70 in wound tissue at the fust, 6, 12, 24, 48, 72, 96, 120, and 144 hours after 
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injury; Immunohistochemistry of CD34 and MPO on 1,4,7,10,13,16 days after injury. Results 

Taking the healing rate of 95% or more as wound healed. The average healing time was 16 days in 

the MEBO treatment group and 19 days in the control group. The wound healing rate in the two 

groups was analyzed by paired t-test and the difference was statistically significant (P<0.05). The 

MEBO treatment group was superior to the control group showed Hematoxylin-eosin staining. 

There was no significant difference in Real-Time PCR Relative Expression Level of ETl, NO 

synthase and HSP70 (P>0.05). There was no significant difference in the expression of CD34 and 

MPO immunohistochemistry between the MEBO group and the control group (P>0.05). 

Conclusion MEBO can promote the healing of deep second degree scald wounds in rats, but its 

experimental results show that there is no obvious correlation with the changes of microcirculation 

related media. It needs further study. 
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Z9J~~~~~~'i=ti¥iA~~n=~lli£m~S<JZ9J~~~:t.Ja:i!ffojg7~$~~~•#.;J%M 

:ff~WL~$·t1~~ 1 f.!iJ, ;}:!: J3.~~?Jf:ffi9J~-~9l.tQJ~o 1£~19JiW 24 1N1t, ~~~=gJy-i;;}:!:H5t=Bo 

~1%~~. 1£H~~9=tl=l:~t 10%7.ki:ritR C300mg/kg) 13e:Ali~tJf!(Wfo ffl 75%Z..M1£+wt8{]~ 

$1X±E~¥11§$o ~~ go·c~7.kil:£f-f-*f1jjU~~m~i*J, J:m~ 1min, ?!.{J§'~~Jt¥1HiMA wt ~$ 

$:HJ( 15s, 13e:Jt%J1XA;N:.tJ-S<JWIJ%.P:,Jiii, .P:UiiiliH: 2 }][*, 1£'&.R~W,~$iWJ§'~19J1jjrJ~ 
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.fG~~m:. ~~*S?t~Wffi~~~~. ~ww~~~m~~c001)o~ffi*a•~~wa 

~$£~ lo ).).. MEBO ~ll~X1ft~Ull00 SD *UF~~W:X.%~ ~. MEBO ¥E!fi~ll€UTI05i)l:~~a)3~fftrX1 
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Figure 1. The healing process of scald wounds in two groups of rats 
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dayl day4 day7 daylO day13 day16 

MEBO 

Control 

*1 W3 ~.13.::k wt ~ 1jj MmL~ ~-$ (%, x± s) 

Table 1 The rat scald wound healing rate in both groups 

~.13.~1j day4 day7 day10 day13 day16 day19 

Group 

MEB0~£1. 23 . 56 ± 29. 23± 42. 83± 80. 62± 97. 56± 

MEBO 1. 71 2. 23 1. 88 7.29 4. 89 

group 

X'JR~U£1. 22. 84± 28 . 29± 37. 18 ± 52. 63± 89. 11 ± 98. 23± 

Control 1. 18 2. 18 2. 12 3.29 6.21 5.23 

group 

p 0.65 0.21 0.02 <O. 01 <0.01 

ff: : W3 ~.13.::k ~d~ 1jj EIJ OO/f fBJSt i'SJ -~ s<J 1@:~ -$~£ t 1§:~, p<0. 05, &Jf~gjtit~~)(o 

Note: The healing rate of scald wounds was tested by t test at different time points in both groups, 

p<0.05, and the difference was statistically significant. 

ooz fBJ-~~::kwt•m~ooa~Mfi 

Figure2. Scald wound healing process in the same SD rat 



MEBO~.E!. 2. 23± 4. 62± 4. 36± 3. 29± 1. 78± 1. 62± 1. 47± 1. 32± 1. 22± 

MEBO 0.20 0.31 0.23 0. 15 0. 19 0. 38 0.26 0.21 0. 18 

group 

xtmu.EL 2. 47± 4. 67± 4. 41± 3. 31± 1. 89± 1. 77± 1. 56± 1. 41± 1. 31 ± 

MEBO 0. 15 0.46 0.39 0.23 0.34 0.29 0. 12 0. 17 0.23 

group 

p 0. 52 0. 89 0. 76 0.87 0. 63 0.66 0.97 0. 79 0.82 
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Figure 3. Immunohistochemistry ofMEBO group and control group 
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8 
- MEBOg£1. 

;;.-. 
."'.::::: 
~ 6 = 

- "•j· H?:W:I /'1 J \\\...:J:l 

QJ ..... 
= 0 ·-

~ = 4 
~ .:: 

~ 
~ 
QJ 
:.. 
c. 2 
~ 
~ 

0 
1 4 7 10 13 16 

time (day) 

00 4 MEBO m5foxt~~UJ3. MPO *:it:51ii.J3ti¥J t~!jjt 
Fig. 4 Comparison ofMPO expression intensity between MEBO group and control group 

2. 3. 3 CD34 ~19JJ3.1-U9!tl!E~5F!: ([;), -n!:!ii~J~~ § -T 400 1-l'HJ\\Jf) o 

-~~-~~. MEBom~xt~m*•m~~~~ey~~~~,,•n~a<J~~~~~ 
~-~.~~~~~~~*~~tt.~m~~m~~~~*~~~~~;•~~-7~.ey 

~*·~~~~~~-~.~~~~. •~~~. ~~~,n~.~~~*~§~tt.m~ 
~J3.~~~J3.1-t~~~*~~~~JJU o c~oo 5) 

1!1 5 MEBO ~ll;fo.)(t.~R~ll~1l~ll1-t-VJ t, 
Figure 5. Immunohistochemistry ofMEBO group and control group 

MEBO ~ll )(t.~R~ll 





~ 1, 4, 7, 10, 13, 16 7:_, P'J3~13. CD34 *'£H13.ft;¢:~tJJJ='Jiffitt001~:5HJTtxftf Image-Pro 
Plus 610 (IPP 610) :1!11'~1~ :1;:, .JijiffitJ: GraphPad Prism7 $J::ftj:f1=00#:1!1r~it:5t;fJT, titfJA\ 
MEBO mfo)(if~~UJ3.;f§~~, 7i)lJL~~it~~gJIJ o CJ\:!,00 6) 

3 w~ 

N 

s 
-2 0.004 
~ 
~ 

C.J 

.~ 0.003 
.".::::: 

"' 0 

.;o.oo2 
f'l') 

Q 

~ 0.001 
0 

~ 
.Q s 0.000 
:::: 1 z 

- MEBom 

- x·J~~~£1. 

4 7 10 13 16 

time (day) 

00 6 MEBO ~13.fO:X1~~UJ3. CD34 ~B ·ti~63J&e<J ~~~ 

Figure 6. Comparison of CD34 positive expression in MEBO and control groups 

~~~OO·$~:i!fftt•~~%~~~~~~~~~~,~-~~-~~OOa~M~R 

t.WJ§ 18 o :tmfPJ~!f£~-1J\~, :IJoJ!-BIJ OO~~, ~&:!Bm%~, ~f~~~f3J?~H!'51*MiR:B<J£~ 

i\11:~0 1*.5R1-F~:J':U~l±l B{]~fjJ~~~fJ~itfflt:M/R: T~-xl~ 19o ;;fs:~~iffitt:fiJf'Ji: MEBT/ MEBO 

x;J-B1J 00~13.~R~ ETl/NO, HSP70, CD34, MPO ~B{]~uj!ij, ~:1!-~$~ MEBT/MEBO fJEJ!-BlJOO~~ 

)t~;j;JL*U o 

3. 1 ETl /NO Ej~f%-BIJ OO 

1*.1 $:~ CEndothelin, ET) ~ B ;;$:~~ Yanagisawa ~J.A:f:-i'f~B<J~tl.±:;?.;}JJl7JCI;J~ &:~Hl!l@. ~:5t 

•~~l±l-#~z1 ~•~•H~m~B<Jmtt~~, ~~~m~•~B<J~~-~~, ~~~ 



1'FJ'IH~~~¥2., u:i:~J]J[~~iJI ~~1Jfn. ~-!f a~· fBJ:\ttrl&ffli, ~~)jjC~, ~I:!L11'JrJfn.HJf~PX; 20 o NO 

~mtUlBlaS<J § 83~, JL.:P.Jiff~-B!Jiii~~;f§;jC~l.HJi!!:l:CgPJ~±t:-~1t1JR~ PX;iNilJ (NOS) 2
\ ~r.J § il%& 

~Hf!!~iti~~~~PX;f,W (iNOS) 22
; PX;~HfHfBH!!!*O ~BUf.J JPBf~pj(;~Jl.U.li!!~it: ~ &:~Hf!!-~1-tmt~ 

PX;M: C eNOS) *0 iNOS23
-
25 o NOS 1*1-t L-*'ilJ~rMl (L-Arg) S'-J;;kftiiij 1JRJ*-T-J:5~~~ mJ ::fpj(; NO o -

~1t~1'F:7'1~1-ti29-T-11~~1ti!i:f%~ijfj[ 2
\ ~i~~f=:£ IL-8, TGF-j3, ~1-ti:J=t't!Uil~Hf!!*O§ 

P~~ijfj[ 2
\ n5i:::kik.1.JE&0Zo -~1-t~ PJ~~ J!:~ {JE:itt-B!JiiiJfn. "g~JT:i:E81'Fffl, ~Jfn. ~~ Bz~ij@ VEGF 

~it*~· ~:itt~Hf!!~M. -&~~~o*~~~Will~MMiii~~-~~~~-~~tt 

-T X>Jff'\Ull.o 1E!fi!: ~BO ~11. -B!Jiii ~11.~7{ ETl *0 NO~ PX;M:'@;-• .!:5X'Jff~U11.;f§ ~~, Jli195 Fom 1, 6, 12, 

24, 48, 72, 96, 120 *o 144 +131. W3~11.1'BJ~~$XB<J~:ff7CgJEit~~.:X.o ~~1).:7'1, PJ~~83-T 

szam~~~*~•-a-•$Xa, m~•~~~ww. ~Hf!!~~~~~Mrm~~-~B<Jm~An 

lt~r\S'Jo ~195-B,Jiii:9HI ~BO imufi!:~~~fiJ$iFoJ~-B!Jiii ETl, NO~-~)])[ , 1!Jfn.S!J( ETl/NO ~~19~ 

-&.·~'tbi(~iu.iE 'ffi'l.K -'F. ~~f.!f:Jtt-zt~n 0 

3. 2 ~1*-R:~s.!:5~195-BIJ"rnf 

~1*-R:~S CHeat Shock Protein, HSP) fi!:~J-A~iiiUPffi!J-L~M?l.l9=ti¥Z.ff-~-~~~ 

$(~sJ.m, i~~ HSP F:i:S<JI29~·§J§~JN$(, 1-t~*?l.IJ.m (~ § 83~, Z,WJ~), AAJfn.AA~C ffi.l? 

~,&JD"£'BIJ195~ 29 oHSP ~it:~iiTc:t~a. PJ~-a~Hf!!S<J~$(~~j], :f!£fiEp-£~~:t~ i!§: i29~S<J~J u(rij, 

IE9iU1~:Jf'~fBHf!!*O~fHhfBJ.li!!iE'ffi'S<J:i:JJ!l.:9J~~S'-J1'Fffl 30o ~'i=t HSP70 ~37U~:lli£~ 13'-JJN$(~S. 

JL.>f~Jiff~:£4?J.]B<]~~~J.!i!!9=t:l:~a~it:o ~JD"£-BIJ1959=t, 'i=ttUil~fBJ.li!! HSP ~it:~~:t~a. J3. PJ 

1f~:!LiFoJ1J9=ttUil~J.li!!E8:9J~~. ~;J'Ur.$.£:t1Lf*E81.b'H95, ~:itt;fJHt~B<J ·tbi(~ 31 o 1E!*~%9=t ~BO . 

~11.-B!Jiii~.EI.~J{ HSP '@;-• .!:5X>Jff~U11.;t§ ~~. Jli195J§'m 1, 6, 12, 24, 48, 72, 96, 120 *0 144 1j'l31, 

imffl~S<J~:ffxmit~~;X.. PJ~ili~83-~m~Anlt~r\SJ~~o~~-JA~. ~fl"~~~ 

9=' HSP :ff'ffi'~it:.& 1~1.P1'Fffl B<JJ!:f*;j;Jli!JH~~~%f1r-1!, 129.tlt~f.!I-4-J§':iti:-:WB<J~A.~%0 

3. 3 CD34, MPO .!:5~195-B!Jiii 

~JJfn. "g%~~~%~J.W, CD34 ~ Bz~Hf!!ml*~-=t~Jfn."g, +Jfn. "g ~&:~Hf!!.¥3.1a~B't~LCD34 

;f3fiC.E8~1Jfn. ~~~351)[* fl!Pf, ~~~-g,~, Jfn. ~_l:j~ ~~11.~J{X>J~~aJL'ILAUJ:1~1t~M: (MPO), 

~9=ttt~~Hf!!B<J-#£~B<J~~-~ff-~-TU~~Hf!!.~~~9=ttt~~Hf!!~i!i:f%~Hf!!S<J. 

*~-~~9=t.-=t9=ttt~~Hf!!~ml31•~~~n-5~: . .!:5u~1-tm~~1-t4?l.I~PX;'i=ttt~~•~~ 

B<J~m~mom~Foe<JJfn.W~&:~Hf!!.!:59=ttt~~Hf!!~Hf!!m~S<J~ffl*~~it:*~·~~~• 

9=ttHV:~Hf!!;f~ll11-T ~ &:~Hf!!:ff:iti:A.~li.~Jt ~:fi)[::k. MPO, ~t£~ af,W, ~ § 83~~:£40$·t! 

4?l.J~ 33 o 1E!*~%9=t CD34 *0 MPO ~~11.~;15H11.1t~-g,~~7C~~~f:lUo PJ~~;IjE15J-B1Jiii.:t~Jfn. 

"g~*· immtt~~. ~4?l.l:iti:A.Jfn.~M~. MX>t~fflMiii~PX;-~S<J~~o 

*~~:VX~1*i9.J4?l.l-BIJiii~:!L~ rm§, ~BO ~J[*:Pifl~ ~~$X~iiTc. 1E!~-BIJ00~11.~R9=t B<J~ &:~, 

NO ~PX;M, ~1*-R:~S, CD34, MPO ~~tl9=t7C~JEit~~.)(o ~~iA~: -~&:a~li.~R~sto 

m~A·~~~-~:Jtt-ztae~~~; =~PJ~-~~::k·~~N. 83~lllt~-~~ll 



... 

~ru! C l%IIIJ.i ), JZf"ifr.iJ~~ MEBO gJ3.~X'Jft~gJ3. ;~j]IJ 4f1HJEit~~ )(; = ft!:m 19J.g1J Tiff-=BgBl .rf:li.~:Jt 

*·~~ttm~.~~illA.rf:li.R~~.•~*~M~~~~m~oo~~~.~~~J!-~• 

a'J wJ P[/ij, ~J§PJ:j'l}xJ\l~~F ~ 5t:MP.~ .gu iii8~ 'tf=P£, PJ~~4ff~~U~19~xJ\l8~~"L 

~~m~~~R~~-#~~~n. ~~~~7~oo•~~ . ~~~w~~J.t.~J.t. 

rn ~.~-. .rf:li.~~*W~ili~~~~~ . ~~~~OO~~~m~~~m~M~~-~W 

~mm~~.~OO~:j'I}~~M.w~~~~~~mwm~oo~~.~~~~oo~••-~• 

JlJT3&, rm~~-'i'gu00V\')(~~~5t . JJ P[/ij~:J3H.EI.g_R;fiJ~ OOI. B"J~'~ :S:1-\:ij:PfiJ1.V:d9Jfii~ 3S. ~ Jlt. MEBO 

M•mm~oo•~~~~~m~M~ill-~~A~~. 

~~:)(~ 

1. Altintas B, Altintas AA, Kraemer R, et al. Acute effects of local cold therapy in superficial burns on 

pain, in vivo microcirculation, edema formation and histomorphology. Burns : journal of the 

International Society for Burn Injuries. 2014;40(5) :915-921. 

2. Mihara K, Nomiyama T; Masuda K, et al. Dermoscopic insight into skin microcirculation~-Burn 

depth assessment. Burns : journal of the International Society for Burn Injuries. 

2015;41(8):1708-1716. 

3. )JX;JE%. VAC i19t~m 1%17Nw!Xif%8"J~#@:ii}f9i; . ~ [9 $!2f:A$: 2014. 

~ ~•m. ~lli~~~w~•~fi:A•~ rr ~mm~m~Httif%8"J~llil:ii3f~ . ~ lm ~l2f:A 

$: 2013. 

5. 1~~t$ . ~19Jfi1J :J$il2f5¥: ~7\:l ''fli'*Eim. J:j:l oom1% 1iiJ~~:t . 1994(04):42-58. 

6. Sartoretto SM, Santos-Eichler R, de Cassia ATR, et al. Role of nitric oxide and endothelin in 

endothelial maintenance of vasoconstrictor responses in aortas of diabetic female rats. Journal of 

diabetes. 2013;5(2):197-206. 

7. Zhao VB, Wang YZ, Vue YH, et al. Variation of plasma levels of endothelin, calcitonin gene-related 

peptide, nitric oxide, and malondialdehyde in acute myocardial ischemia reperfusion injury in a rabbit 

model. Genetics and molecular research : GMR. 2015;14(2):5577-5584. 

8. *llft~. J&~-§J SJ§¥ilfi~ II J.tm19JJE JF.ftJj7.kE9' B'J fi~::bHJT. J:j:l 0012ffi lltr~~ . 2013(12):46+38. 

9. Thomas DD. Breathing new life into nitric oxide signaling: A brief overview of the interplay 

between oxygen and nitric oxide. Redox biology. 2015;5 :225-233. 

10. '!W :tiXJIJ, 5·HI~ . ~HtR:ii E! 70 x-:tJIE]!m1%·@~:Jle~""f ~Jlm~JmE!"J1!,jHf'm~IJ . 1*12f5¥:. 
2013;34(10):1626-1628. 

11. Yuan ZQ, Peng YZ, Li XL, et al. Induction of heat shock protein 70 by sodium arsenite attenuates 

burn-induced intestinal injury in severe burned rats. Burns : journal of the International Society for 

Burn Injuries. 2008;34(2):247-253. 

12. 5-lHI~, § :;&:$, iMjj , et al. 1.Mt R:t.Yi!kF~:x;Jp]!~m:X• ~~Jm1.MtR:~E! 60, 70 .& iNOS 

*::itB~'J P(<i]. ~:=: $!2f:A$:$:1lt 2007(15) :1507-1510. 

13. Hol lingsworth HC, Kahn EC, Steinberg SM, et al. Tumor angiogenesis in advanced stage ovarian 

carcinoma . The American journal of pathology. 1995;147(1):33-41. 

14. Hu D, Yu Y, Wang C, et al. microRNA-98 mediated microvascular hyperpermeabi lity during burn 

shock phase via inhibiting FIH-1. European journal of medical research. 2015;20:51. 

15. Bai X, Fan L, He T, et al. SIRTl protects rat lung tissue against severe burn-induced remote AU by 

attenuating the apoptosis of PMVECs via p38 MAPK signaling. Scientific reports. 2015;5:10277. 



16. AI-Abbasi FA. In vitro activation of dibromoacetonitrile to cyanide by myeloperoxidase. 

Toxicology and industrial health. 2016;32(8):1478-1485. 

17. Martin NL, Bass P, Liss SN. Antibacterial Properties and Mechanism of Activity of a Novel 

Silver-Stabilized Hydrogen Peroxide. PloS one. 2015;10(7):e0131345. 

18. X ~~I ::E ~ ilif\I , E'.!f.r . Jff~ftEill-BIJiiD l@: i H'l= ffl B'.JiiTf 9i::itl:~ . "P $J[(ij '* l3if 9i!i ~ ;t, (It!. -T !{& ). 

2013(02):727-729. 

19. t%:5R:W. itm19J-€1J jij ~fi !*!nO. l=j:l r;mm19J'BIJ~~ it:. 1992(04):7-21. 

20. Asakura H, Asamura R, Ontachi Y, et al. Selective inducible nitric oxide synthase inhibition 

attenuates organ dysfunction and elevated endothelin levels in LPS-induced DIC model rats. Journal of 

thrombosis and haemostasis : JTH. 2005;3(5):1050-1055. 

21. Altaany Z, Moccia F, Munaron L, et al. Hydrogen sulfide and endothelial dysfunction: relationship 

with nitric oxide. Current medicinal chemistry. 2014;21(32):3646-3661. 

22. Zhao Y, Vanhoutte PM, Leung SW. Vascular nitric oxide: Beyond eNOS. Journal of pharmacological 

sciences. 2015; 129(2):83-94. 

23. Larsson-Callerfelt AK, Weitoft M, Nihlberg K, et al. iNOS affects matrix production in distal lung 

fibroblasts from patients with mild asthma. Pulmonary pharmacology & therapeutics. 2015;34:64-71. 

24. Renis M, Cardile V, Grasso S, et al. Switching off HSP70 and i-NOS to study their role in normal 

and H202-stressed human f ibroblasts. Life sciences. 2003;74(6):757-769. 

25. Shen T, Zhu QX, Yang S, et al. Trichloroethylene induce nitric oxide production and nitric oxide 

synthase mRNA expression in cultured normal human epidermal keratinocytes. Toxicology. 

2007;239(3):186-194. 

26. Czepluch FS, Barres R, Caidahl K, et al. Strenuous physical exercise adversely affects monocyte 

chemotaxis. Thrombosis and haemostasis. 2011;105(1):122-130. 

27. del Campo M, Sagredo A, del Campo L, et al. Time-dependent effect of orchidectomy on vascular 

nitric oxide and thromboxane A2 release. Functional implications to control cell proliferation through 

activation of the epidermal growth factor receptor. PloS one. 2014;9(7):e102523. 

28. lyer AK, Ramesh V, Castro CA, et al. Nitric oxide mediates bleomycin-induced angiogenesis and 

pulmonary fibrosis via regulation of VEGF. Journal of cellular biochemistry. 2015;116(11):2484-2493. 

29. King AM, MacRae TH. Insect heat shock proteins during stress and diapause. Annual review of 

entomology. 2015;60:59-75. 

30. Noor R. Mechanism to control the cell lysis and the cell survival strategy in stationary phase 

under heat stress. SpringerPius. 2015;4:599. 

31. ~~'*· HSP70 :tt1'JL1<HIJ195®:~2Hlf#P3Jf~~!E11=ffl B'.J~~~liJf9i:. liffil3if;f4::k~ 2010. 

32. Nauseef WM. Myeloperoxidase in human neutrophil host defence. Cellular microbiology. 

2014;16(8):1146-1155. 

33. Sio SW, Puthia MK, Lu J, et al. The neuropeptide substance P is a critical mediator of 

burn-induced acute lung injury. Journal of immunology (Baltimore, Md 1950). 

2008;180(12):8333-8341. 

34. Rose LF, Chan RK. The Burn Wound Microenvironment. Advances in wound care. 

2016;5(3) : 106-118. 

35. Chen J, Su GL, Li Q, et al. [Effect of different dressing materials in various combinations on wound 

microenvironment of donor site in burn patients] . Zhonghua shao shang za zhi = Zhonghua shaoshang 

zazhi =Chinese journal of burns. 2009;25(3):218-221. 



¥*ru! C ~IIIJ.t ), ~;ffPJ~~ MEBO ~_§_Ejx-J·mU.ll~J)Ij ~~tJEii-~:~UC - ;J~JJE19Jii!Jiii ~MII!Jfn.~:!'t 

*·~~tt*~.E~*AJfn.~-~.~~*~M~~M~ffi~iiiOO~~.~-~~-~

OO J¥J uJ!!J, -9-J§PJ.J:l}x.!A\~~~= ~ ~x-J· ~~ii,J iii8%!f&. PJ~~~1~3§Ur£.15J~x.!A\8'.Jm51L 

~~~M~~~~~-#~~Efl, ~~~~Y~iii·~~. ~~~®~MJ.t.~J.t , 

rnffi.~m • .lfn.~~*•~ili~~r£~~. ~~~~iii~~~m~~~m~~oo~•~w 
~m~-~.~jij~.J:l}~~ M. ~~~EOOM~ffi$~~00~¥*. ili~~~iii~··-~

?JT ill, ffO ~ ~1-B!J iii Vt)(E:f ~ BJ:3't , !¥J u(r!J ~ 1.W ~_§_g_R ;fD gffl !lEi. 00 ~g :1: 1~ ~j ;fr:J:tftH9Jf~ ~ 35
• ~.tit , MEBO 

M•~~~m•~~~~oom~m~*-~~A~n. 

~~Jt~ 

1. Altintas B, Altintas AA, Kraemer R, et al. Acute effects of local cold therapy in superficial burns on 

pain, in vivo microcirculation, edema formation and histomorphology. Burns : journal of the 

International Society for Burn Injuries. 2014;40{S):915-921. 

2. Mihara K, Nomiyama T, Masuda K, et al. Dermoscopic insight into skin microcirculation~-Burn 

depth assessment. Burns : journal of the International Society for Burn Injuries. 

2015;41{8):1708-1716. 

3. JJX;~. VAC ~~:J;1t19J~iWIX:tf%B<J~00:1Vf9i: . m1m~~jc~ 2014. 

~ ~••·~ff~*~®~•mffJcM¥*rr~mm~wmfftt:tF%~~OO:~~.m~m$~Jc 

~ 2013. 

5. 1*5Rt.f:. :);1tf9JBIJ?Ji~~ m/\ij[ illii.t*$ffl . ~~-f9JBIJ?Ji~it.1994{04):42-58. 
6. Sartoretto SM, Santos-Eichler R, de Cassia ATR, et al. Role of nitric oxide and endothelin in 

endothelial maintenance of vasoconstrictor responses in aortas of diabetic female rats. Journal of 

diabetes. 2013;5(2):197-206. 

7. Zhao YB, Wang YZ, Vue YH, et al. Variation of plasma levels of endothelin, calcitonin gene-related 

peptide, nitric oxide, and malondialdehyde in acute myocardial ischemia reperfusion injury in a rabbit 

model. Genetics and molecular research: GMR. 2015;14{2):5577-5584. 

8. *Bie~. :i:t!J.~ i§J f!)j¥f:lff¥* II ~mf9JJ§lf.j!JJ7.)(B~B<Jff~:)(?Hff. l=j=l ~~fflWlff. 2013{12):46+38. 

9. Thomas DD. Breathing new life into nitric oxide signaling: A brief overview of the interplay 

between oxygen and nitric oxide. Redox biology. 2015;5:225-233. 

10. '!Wit~XJU, 5Hrf@. mf;JcR:~a 10 xtF£~19J•ez$i:~~r~Bm~~B<Jf~:Jf'tJUjjiJ. '*~~. 

2013;34{10):1626-1628. 

11. Yuan ZQ, Peng YZ, Li XL, et al. Induction of heat shock protein 70 by sodium arsenite attenuates 

burn-induced intestinal injury in severe burned rats. Burns : journal of the International Society for 

Burn Injuries. 2008;34{2):247-253. 

12. 5·Hif@, §;&$, W~, et al. m1*RJ'Yi~~xtf!E£.ffijcflj'~ ~~~mf;jq'2/JiEI60, 70.& iNOS 

*iS:EI<]JjuJo.J. m=$~jc~$119.. 2007{15):1507-1510. 

13. Hollingsworth HC, Kohn EC, Steinberg SM, et al. Tumor angiogenesis in advanced stage ovarian 

carcinoma. The American journal of pathology. 1995;147{1):33-41. 

14. Hu D, Yu Y, Wang C, et al. microRNA-98 mediated microvascular hyperpermeability during burn 

shock phase via inhibiting FIH-1. European journal of medical research. 2015;20:51. 

15. Bai X, Fan L, He T, et al. SIRTl protects rat lung tissue against severe burn-induced remote All by 

attenuating the apoptosis of PMVECs via p38 MAPK signaling. Scientific reports. 2015;5:10277. 



16. AI-Abbasi FA. In vitro activation of dibromoacetonitrile to cyanide by myeloperoxidase. 

Toxicology and industrial health. 2016;32(8):1478-1485. 

17. Martin NL, Bass P, Liss SN. Antibacterial Properties and Mechanism of Activity of a Novel 

Silver-Stabilized Hydrogen Peroxide. PloS one. 2015;10(7) :e0131345. 

18. .:E ~j(~t .:E ~~1ff,; , E.!f.r- . fff~i!EJ!liiJ iiD :®:-8-11= J=lH<:JiVF ~ill !I . "P $ ilfii J5K 125Jijj ff-; it (It-T !i!R ). 
2013(02):727-729. 

19. tt-5RW. i-Q:~19J-BIJ JID mff' JJf.:Jn ~. "P 00~1%-BU :!h~ it . 1992(04):7-21. 

20. Asakura H, Asamura R, Ontachi Y, et al. Selective inducible nitric oxide synthase inhibition 

attenuates organ dysfunction and elevated endothelin levels in LPS-induced DIC model rats. Journal of 

thrombosis and haemostasis : JTH. 2005;3(5):1050-1055. 

21. Altaany Z, Moccia F, Munaron L, et al. Hydrogen sulfide and endothelial dysfunction: relationship 

with nitric oxide. Current medicinal chemistry. 2014;21(32):3646-3661. 

22. Zhao Y, Vanhoutte PM, Leung SW. Vascular nitric oxide: Beyond eNOS. Journal of pharmacological 

sciences. 2015;129(2):83-94. 

23. Larsson-Callerfelt AK, Weitoft M, Nihlberg K, et al. iNOS affects matrix production in distal lung 

fibroblasts from patients with mild asthma. Pulmonary pharmacology & therapeutics. 2015;34:64-71. 

24. Renis M, Card ile V, Grasso S, et al. Switching off HSP70 and i-NOS to study their role in normal 

and H202-stressed human fibroblasts. Life sciences. 2003;74(6) :757-769. 

25. Shen T, Zhu QX, Yang S, et al. Trichloroethylene induce nitric oxide production and nitric oxide 

synthase mRNA expression in cultured normal human epidermal keratinocytes. Toxicology. 

2007;239(3):186-194. 

26. Czepluch FS, Barres R, Caidahl K, et al. Strenuous physical exercise adversely affects monocyte 

chemotaxis. Thrombosis and haemostasis. 2011;105(1) :122-130. 

27. del Campo M, Sagredo A, del Campo L, et al. Time-dependent effect of orchidectomy on vascular 

nitric oxide and thromboxane A2 release. Functional implications to control cell proliferation through 

activation of the epidermal growth factor receptor. PloS one. 2014;9(7) :e102523. 

28. lyer AK, Ramesh V, Castro CA, et al. Nitric oxide mediates bleomycin-induced angiogenesis and 

pulmonary fibrosis via regulation of VEGF. Journal of cellular biochemistry. 2015;116(11):2484-2493. 

29. King AM, MacRae TH. Insect heat shock proteins during stress and diapause. Annual review of 

entomology. 2015;60:59-75 . 

30. Noor R. Mechanism to control the cell lysis and the cell survival strategy in stationary phase 

under heat stress. SpringerPius. 2015;4:599. 

31. -~~. HSP70 tEi'JL1*1iiJ1$@~2Hftl~ r*J lftt~5E11=ffl BJ~~~iVfjL. )iffi i~H47c~ 2010. 

32. Nauseef WM. Myeloperoxidase in human neutrophil host defence. Cellular microbiology. 

2014;16(8) :1146-1155. 

33. Sio SW, Puthia MK, Lu J, et al. The neuropeptide substance P is a critical mediator of 

burn-induced acute lung injury. Journal of immunology (Baltimore, Md 1950). 

2008;180(12):8333-8341. 

34. Rose LF, Chan RK. The Burn Wound Microenvironment. Advances in wound care. 

2016;5(3) :106-118. 

35 . Chen J, Su GL, Li Q, et al. [Effect of different dressing materials in various combinations on wound 

microenvironment of donor site in burn patients] . Zhonghua shao shang za zhi = Zhonghua shaoshang 

zazhi =Chinese journal of burns. 2009;25(3) :218-221. 


