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ABSTRACT Objective: To investigate the effects of different energies fractional CO, laser on bleomycin-induced mice hypertrophic
scar model and Hedgehog signaling pathway in scar tissue. Methods: Bleomycin (1 mg/d, 4 weeks) was injected into the back skin of
male C57BL/6J mice to establish hypertrophic scar model, and PBS was injected into the back of 4 mice as control. After the model was
erected, the mice were randomly divided into scar control group (model group), 10 mj laser treatment group (10 mj group) and 20 mj
laser treatment group (20 mj group), 6 mice in each group. Mice in 10 mj group were treated with 10 mj laser (three times, two weeks
apart) and mice in 20 mj group were treated with 20 mj laser (three times, two weeks apart). At the end of treatment, the mice were sacri-
ficed, and the full-thickness scar specimens tissues were taken for histopathological staining (HE, Masson's staining) and immunofluores-
cence observation the expression of alpha-SMA and GLi1. Results: O We successfully replicated the mouse mode! of hypertrophic scar.
@ Fractional CO, laser treatment can effectively repair scar tissue and reduce the thickness and fibrosis degree of dermis. @ The results
of immunofluorescence staining suggested that CO; lattice laser could significantly reduce the expression of apha-SMA and GLil in hy-
pertrophic scars of mouse skin. Conclusions: A model of hypertrophic scar can be established by injecting bleomycin into the skin of the
back of mice. CO, lattice laser is an effective treatment for hypertrophic scar, and its effect may be related to the inhibition of Hedgehog
signaling pathway.
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Fig.1 Skin scar tissue of normal control mice and model mice were observed by HE staining
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Fig.2 Proliferation of fibroustissuein skin scar tissue of control mice and model mice were observe by Masson staining
Note: The scale bar represents 200 pm.
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Fig.3 Expression of dpha-SMA and GLil in skin scar tissue of norma control mice and model mice
Note: The scale bar represents 100 pm.
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Fig.4 HE staining in mice skin tissue of each group
Note: The scale bar represents 200 m.
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Fig.5 Masson staining in mice skin tissue of each group
Note: The scale bar represents 200 pm.
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Fig.6 Expression of a-SMA and GLi1 in mice skin tissueswere observed by immunofluorescence
Note: The scale bar represents 100 um.

=

o

o

E.‘I.;.-"".-.e
w E
g =
2 B
=2

T ]
5 9
3 2
m =k
— ol
g =
o =
= pJ
-~
3 3
m =%
g %
D =

3 ik

WEAE RO CHOR R HEAL R PRI 2256 49 R AR, H EREOEIR
J7 HS I O 120U AR5 . 5 N R THAYT HS A
CO, 0, I M 1550 FHHESHOL AP mRRREOEAT 41, i1
W CO, O A PR it A IR, PR 2R 7 A R P IR
BRI TSR B2 KR Sh I8 SRR )y, S Al A 45
R PFNEL A B4 22 B R A 2B F R A L R BB SR H
0, PRI, 7ERE R R COL JOEA R RERCH HS 1Y H MR YT
J5 i AEHER YRR G O ML i 7 ik — 2 W1l

FHWFFCUES T H 5 CO Ot S B HS AT AL, (A
TR A BB AL 5 AR 5 A PR B R 2R R 2544
KRB A AR 225, A REPRALTE e L) 20 ZUERR TS, BR T
GAh, BTSSP BRI % N Hohi 5 AR
IR L T N B AR B LR B AT R R M
Mo, FEARTFSE T, AR CE7BLIGI /INERL, T/ BT 3 1 S 1
KB R I AT A HS AR, Bk | i B
JE, BB S B SR TR, Je S SR A, HE B AR, T LK
A MR IR I , Masson e 3R A K AT 4 A0, IR AT
AEMUR, WERARHES , i — 20 P e 9 St L (T 55 HS AR 1.

PDF SCf-ffiH "pdfFactory Pro™ i FH AL www. fineprint.cn



http://www.fineprint.cn

- 248 - DIREYESSER  biomed.cnjournals.com  Progress in Modern Biomedicine Vol19 NO.2 JAN.2019

B RE N e ML) o-SMA Rk EH 2. K
TG K BB CO, OLIR YT AT RUE S /N Bl HS B 1Y 4 i
JRAZL IR H U P A AR L, BRI 20 h L2
AL
T HS AL oA 58 42 T , 22 B9 LSEAE S e MLl
LW N Z RN AR AR B O A T A
P IS DK 2 RIS 4 L, 2T 4 240 B L PN B 4
SO, AL E L TP SATA I LA R R AR -2 5o
BHAUERL, R AR K T+ B(transforming growth factor-§3,
TGF-), il /N A7 A= A= K [ (pl atel et-derived growth factor,
PDGF)" Fijii & Z L4 KA -1 (insulin -like growth factors,
IGFS)™45 b 3R 40 R 5 AH B AR, AHEL R, 76 HS i & A
RS E A O TEANR B EAE I, b B A A )
FUISCANNE , ILAE P9 R AR R A S 45— ROV ol b e 230
SE AL RS Tk UL -3- 184/ (phosphatedylinositol-3-kinase, PI3K)
TGF-/Smad {551 i H S AF O SELT AEAL FIRIRIE i3,
AR BT HE R AT B O ULET 4EA IR TR
AR Hedgehog sa g AL Y GLIL 8 #k 29, N IR
L e 57 BELIKTT Hedgehog 15 5188 i S H- 49 A= PRI A L4 I
AR (VEGF) (o-SMA | T B J5L 28 11 3% 35 FRAIR , TR
AAEII, 273 EWT Hedgehog {5 53 i HE nl BER N — A
I AE PERR Y AR Y A R T EM, GliL SRl 7E A B 20
Ji1g (glioma) vh R BT R INIAS 44 o Gli R & BFE 45t 5%
FNT ARSI Gli R A A Glil, Gli2, Gli3. 3 ffiEk
HHA AR RIR M5 ThfE. Glil J& Hedgehog {551 # Y 5%
N4>, REB 20 BRSO Y GliL 55 A K% N, JRT 3L R 3%
K, A RSN AP0 P, AHIF TR T S m Gy Jr i g
FERE R T80/ HS AR Hedghog {5 538 % Y GLIL
FEHRBRTA LR S i B CO, HOLIRYT HS M7 8502
IR GIZMEEAC . AT R, U GRS
i HS /N UL Y B Jik OB 2 Hedghog {5 5%, R B
GLIL R BEFN Z , LA s COHOLIARYT G GLILE
AR 35 T e, A A FIALAR) S5 4 2 15 5 e A G
ABFFEUESE , SR PP 3R 28 T/ BUAY T 708 B JPR T ) S vl
B M N7, HS L ; CO, s RO IR YT HS — R iR
Jror X, HHA A RIAT 4 i HS 728 Xt/ il HS ALY
/R HTATBE-5 9815 Hedghog {5 @ B AL B9 GLIL 8 1 &3k
A, BRPIRIBLE i 52— W . BAT, R A B RR
ot —HERE, CO, s B O T TE I R 2 A5 Sh ) S 5 rh 1
RILT RAFAYT AL 5 H FTER— AR )7 T BO TR 4 2 ) 12
SSCRAE IR AL, PR F RIS 5107 AT RE e — A 2 i 25K
& % 3 #f( References)
[1] Z&AAEMBRE GRS 5 @l e840 5155 4%
E(8F#), 2017, 12(04): 247-253
[2] Amini-Nik S, Yousuf Y, Jeschke MG.Scar management in burn inju-
ries using drug delivery and molecular signaling: Current treatments
and future directions]J]. Adv Drug Ddliv Rev, 2018, 123: 135-154
[3] Wang X, Wu X, LiuK, et d. Topica cryoanesthesia for the relief of
pain caused by steroid injections used to treat hypertrophic scars and
keloids[J]. Noertjojo. K, ed. Medicine, 2017, 96(43): e8353

[4] kA& GFRF IEZIHARBRDDBERGHFRAREI. FTEF
4% & L4, 2018, 34(02): 67

[5] F &8, B Frvdk Bk &) 4 A Ao 3 A b R 2h A BE AL 04 BT S0t
[J.4ner 142 5 & 2 5MA 4 E, 2018, 14(01): 48-52

[6] &3, 2 i, 2= &, 5 B8 77 38 A R e AT ] Bk
E % % &, 2018, 27(03): 225-227

[7] 7adkowski T, Nachulewicz P, Mazgaj M, et al. A new CO, laser tech-
nique for the treatment of pediatric hypertrophic burn scars: An obser-
vationa study[J]. Medicine (Batimore), 2016, 95(42): 5168

[8] K3, Kix, Bfe 3 8B4, 5 B 0 R T 20 e xd )y ORIk R T
ARGk M A ILR ] ML B B 5 4 &, 2013, 38(01): 34-38

[9] Ferreira AM, Takagawa S, Fresco R, et d. Diminished induction of
skin fibrosis in mice with MCP-1 deficiency [J]. J Invest Dermatol,
2006, 126(8): 1900-1908

[10] Chen X, Shi C, Cao H, et d. The hedgehog and Wnt/g-catenin sys-
tem machinery mediate myofibroblast differentiation of LR-MSCsin
pulmonary fibrogenesis|J]. Cell Death Dis, 2018, 9(6): 639

[11] Azzam OA, Bassiouny DA, El-Hawary MS, et al. Treatment of hyper-
trophic scars and kel oids by fractional carbon dioxide laser: aclinica,
histological, and immunohistochemical study [J]. Lasers Med Sci,
2016, 31(1): 9-18

[12] Brradedth i 2,4 4,5 58 CO, k6 77 hF 38 A MR G
P 4 Bt T AL[J). & B £ % & 3, 2015, 24(18): 31-34

[13] %, 27, W 4,5 & CO, ok b AL IR 606 97 3T L 5
WAMRBRG A [J XXKXFFIR (EFR), 2015, 36(04):
621-624

[14] Bshm M, Stegemann A. Bleomycin-induced fibrosis in MC1 sig-
nalling-deficient C57BL/63-Mc1r (e/e) mice further supports a modu-
lating role for melanocortinsin collagen synthesis of the skin [J]. Exp
Dermatol, 2014, 23(6): 431-433

[15] JA i, 2 4%, T /R4 .38 At R T R 04 o ZE AL A Ao 5 K98 97 IR
[J). #2044 5 3t &, 2016, 22(04): 432-435

[16] Zhou J, Zhao Y, Simonenko V, et a. Simultaneous silencing of
TGFB1 and COX-2 reduces human skin hypertrophic scar through
activation of fibroblast apoptosis [J]. Oncotarget, 2017, 8 (46):
80651-80665

[17] Connolly D, VuHL, Mariwalak, et d. Acne Scarring—Pathogenesis,
Evaluation, and Treatment Options [J]. The Journal of Clinical and
Aesthetic Dermatology, 2017, 10(9): 12-23

[18] Wang YW, Liou NH, Cherng JH, et d.sRNA-targeting transforming
growth factor-g type | receptor reduces wound scarring and extracel-
lular matrix deposition of scar tissue[J]. J Invest Dermatol, 2014, 134
(7): 2016-2025

[19] Finnerty CC, Jeschke MG, Branski LK, et a. Hypertrophic scarring:
the greatest unmet challenge following burninjury [J]. Lancet (London,
England), 2016, 388(10052): 1427-1436

[20] Frik J, Merl-Pham J, PlesnilaN, et d. Cross-talk between monocyte
invason and astrocyte proliferation regulaes scarring in brain injury
[J). EMBO Reports, 2018, 19(5): e45294

[21] BarnesLA, Marshall CD, Leavitt T, et a. Mechanica Forcesin Cuta-
neous Wound Healing: Emerging Therapies to Minimize Scar Forma-
tion[J]. Advancesin Wound Care, 2018, 7(2): 47-56

(THE 221 W)

PDF SCH# 4] "pdfFactory Pro™ X RAG)HE www. Fineprint.cn



http://www.fineprint.cn

IREYESSHE  biomed. cnjournals.com  Progress in Modern Biomedicine Vol19 NO.2 JAN.2019 - 221 -

FIF R Yett, WASEIREA KNG CSLM I HiMERE .
ST Z (ALl CRSAETR AL, AETE e S W 52 b
i BBF B ELSL KA. HOR  ARAREUT 55z B S A DMEM 55
FEW P RAFAGB 2L , /2 3% 5 R A0 MR AR BT 56 =,
1£ CSLM T Ui%E BBF i, J¢ i 20 4% BBF, %} F BBF 1]
SERAMEOARAS , B2 B R RR AT % 5t s BBF 4544, Fi LA
63 firgixt BBF #4158 AT, X StV EA 15 A B T3 Jin BBF
R H 26, 8 )5 CRS B3 S8 Fhih BBF [ BB 0L

BBF Xtk ZA W35 it 244k X LU i ARl BB AT
MR 18 Z2RY7 B RN R b, Fs R FPT B R R TS M
I R RAVAR A N ERRSAE R, LR IHH0 OGsl 97
ik = AR, RERIRYT IR AR B R R R O N A
B, SR TC— 38 15 FH TR 7 7 1 3k BRI R A Ak
BITLME B HIE 236 . BBF I RSK G CRS & 414
9 5 AL, Hi 5 SNOT-20 SEARPE4> BT IE 4 ik A2 SF HE b
FEAE B35 WA C M, 5 HLBA AR T BBF 2 M, 77 B F CRS
BEARILHT BBF IRI7 T R IHIE o AHFE A o A 3
KRG TCT B LKA ThRA I 4, A5 317 50 A2 5 4 1) L) P&
16, SR B R N BBF PE4Y, A B TR S R AL TRYT

4 g

AT H) BacLight/CSLM 84 2R fif FH A 21 /K A7 FRAS i
R AK PRSP0 5 52 R R0 R el b 2 A BB
SEATE RN, T TR B SRR B A0 U S BBF RO
%%, 1t BacLight/CSLM 45l BBF f i Fie v fiff F G 1 A= 346
IKACE BB A K FEATREAS ] 45, BEAS S LSl S W 55 SE b e o
BBF HYIEZS, it 5t BBF PP B fRAl . X 2iExS T CRS L E Y
Pt BBFIRY7 K LI A B A i

% # 3¢ ik ( References)
[1] Sedaghat AR. Chronic rhinosinusitis [J]. Am Fam Physician, 2017, 96

(8): 500-506
[2] Jamal M, Ahmad W, Andleeb S, et al. Bacterid biofilm and associated

infections[J]. J Chin Med Assoc, 2018, 81(1): 7-11
[3] Karunasagar A, Garag SS, Appannavar SB, et al. Bacterial biofilmsin

chronic rhinosinusitis and their implications for clinical management

[J].Indian J Otolaryngol Head Neck Surg, 2018, 70(1): 43-48
[4] Di Luca M, Navari E, Esin S, et d. Detection of biofilms in biopsies

from chronic rhinosinusitis patients: in vitro biofilm forming ability

and antimicrobia susceptibility testing in biofilm mode of growth of

isolated bacterig[J]. Adv Exp Med Biol, 2018, 1057: 1-27
[5] Li H, Wang D, Sun X, et a. Relationship between bacterial biofilm

and clinica features of patients with chronic rhinosinusitis [J]. Eur

Arch Otorhinolaryngol, 2012, 269(1): 155-163

[6] Benninger MS, Ferguson BJ, Hadley JA, et a. Adult chronic rhinosi-
nusitis; definitions, diagnosis, epidemiology, and pathophysiology[J].
Otolaryngol Head Neck Surg, 2003, 129(3 Suppl): S1-32

[7] Marcuzzo AV, Tofanelli M, Boscolo Nata F, et a. Hyaluronate effect
on bacteria biofilm in ENT district infections: areview [J]. APMIS,
2017, 125(9): 763-772

[8] Dlugaszewska J, Leszczynska M, Lenkowski M, et al. The pathophysi-
ologica role of bacteria biofilmsin chronic sinustis [J]. Eur Arch
Otorhinolaryngoal, 2016, 273(8): 1989-1994

[9] Berne C, Ellison CK, Ducret A, et d. Bacterial adhesion at the sin-
gle-cel leve[J]. Nat Rev Microbiol, 2018

[10] Larue AE, Swider P, Duru P, et d. Quantitative 3D comparison of
biofilm imaged by X-ray micro-tomography and two-photon laser
scanning microscopy[J]. J Microsc, 2018

[11] Ruangcharoen S, Suwannarong W, Lachica M, et al .Killing activity
of LFchimera on periodontopathic bacteria and multispecies oral
biofilm formation in vitro[J]. World J Microbiol Biotechnol, 2017, 33
(9): 167

[12] Kinnari TJ, Lampikoski H, Hyyrynen T, Aarnisalo AA. Bacteria
biofilm associated with chronic laryngitis [J]. Arch Otolaryngol Head
Neck Surg, 2012, 138(5): 467-70.

[13] Arild Danielsen K, Eskeland @, Fridrich-Aas K, et d. Bacteria
biofilmsin chronic rhinosinusitis; distribution and prevaence[J]. Acta
Otolaryngol, 2016, 136(1): 109-112

[14] Singha D, Jekle A, Debabov D, et a. Efficacy of NVC-422 against
Staphylococcus aureus biofilms in a sheep biofilm model of sinusitis
[J]. Int Forum Allergy Rhinol, 2012, 2(4): 309-315

[15] Lampikoski H, Aarnisalo AA, Jero J, e a. Mastoid biofilmin chronic
otitismedig J]. Otol Neurotol, 2012, 33(5): 785-788

[16] Wu X, Zhang Y, Chen X, et al. Inflammatory immune response in
rabbits with Staphylococcus aureus biofilm-associated sinusitis[J]. Int
Forum Allergy Rhinol, 2018

[17] Bozig DD, Pavlovig B, Milovanovi¢ J, et d. Antibiofilm effects of
amoxicillin-clavulanic acid and levofloxacin in patients with chronic
rhinosinusitis with nasa polyposis [J]. Eur Arch Otorhinolaryngol,
2018, 275(8): 2051-2059

[18] Herget K, Frerichs H, Pfitzner F, et al. Functiona enzyme mimics for
oxidative halogenation reactions that combat biofilm formation[J].
Adv Mater, 2018, €1707073

[29] Li XH, Lee JH. Antibiofilm agents: A new perspective for antimicro-
bid strategy[J]. JMicrobiol, 2017, 55(10): 753-766

[20] Hu X, HuangYY,Wang Y, et a. Antimicrobia photodynamic therapy
to control clinically relevant biofilm infections [J]. Front Microbial,
2018, 9(1299)

(E3E5 248 1)

[22] LiuB, LiuY, Wang L, e d. RNA-seg-based analysis of the hyper-
trophic scarring with and without pressure thergpy in a Bama minipig
model[J]. Scientific Reports, 2018, 8: 11831

[23] Ogawa R. Recent Advancesin Scar Biology[J]. International Journal
of Molecular Sciences, 2018, 19(6): 1749

[24] Marshdl CD, Hu MS, Leavitt T, et d. Cutaneous Scarring: Basic Sci-
ence, Current Treatments, and Future Directions [J]. Advances in

Wound Care, 2018, 7(2): 29-45

[25] Zhao J-C, Zhang B-R, Hong L, et d. Extracorporeal shock wave ther-
apy with low-energy flux density inhibits hypertrophic scar formation
in an animal model [J]. International Journal of Molecular Medicine,
2018, 41(4): 1931-1938

[26] Goyd A, Linskey KR, Kay J, et a. Differentia Expression of Hedge-
hog and Snail in Cutaneous Fibrosing Disorders. Implications for Tar-
geted Inhibition[J]. Am J Clin Pathol, 2016, 146(6): 709-717

PDF L "pdfFactory Pro™ i FH AL www. fineprint.cn



http://www.fineprint.cn

