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HEEIEM: FTF5H R &82 (Bone morphogenetic protein—2, BMP-2) s 84 F it s I AR 54 69 7f Bt Smad1/ 5i@
BREETAER . Tk BT HARBOAT M T @IL, BFREEAI< 10N/ EA @ ER, S/ TF24IUR, ETRA
AP I EmMIOEEL ARONAT, FFmMRA h AT BB, RS A B 2, SRR G I AR AT L B, Hskif g4l
0O KL 4100 ng/ml69BMP-24% F-i ( BMP-2i8 T DMEM¥Z 5K ) 32 4%, 4] 4820/ 56 ) 200 nmo1/L &9 Smad1/ 547 4] 5| LDN-
19318942824 h/&, $H#AHBMP-2i55iR, H14dE, CCK-8AMA T T aiEt. qRT-PCRASM F AR A K EE1 (DMP-1)
FoF KA %@ (DSPP) mRNAABRT R A& . AWM ARMAEEREE (ALP) Fik. BHELLENRFT LT HIL. BO Wik
MBMP-2A4np-Smadl/5& G AAsT KL &, HR: L4 FFATILETRAR, WHAEFTLET R, Hatpakin, #4hifbs
20 BT amieE e, ALP7E M3 5%, DMP-14wDSPP mRNAAA: &L % . BMP-24wp-Smadl/S& G At Ri& & & (P<0.05); 5
Poh SR AR, PRI AT T amieiE . ALP/E MR G5, DMP-14=DSPP mRNAAB AT & ik & . BMP-24=p-Smadl/S& & A8 &
EEMHAK (P<0.05) . £518: BMP-2 AT T @Iem T AR a4k, T 4828 385 Smadl/ 545 5@ %K AF4E
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The Mechanism of BMP-2 Protein on Odontoblast Differentiation of Dental Pulp Stem
Cells Via Smad Pathway
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(Department of Stomatology, Baoding Second Hospital,Baoding 071000,Hebei,China)

Abstract: Objective To investigate the effect of bone morphogenetic protein 2 (BMP-2) on odontoblast differentiation of pulp
stem cells and its regulation on Smad1/5 pathway. Methods The human dental pulp stem cells in logarithmic growth stage were
taken and prepared into cell suspension with density of 3x10* cells/ml, then cell suspension were inoculated in a 24-well plate
and cultured in an incubator until the cell density was about 80%, then were randomly divided into control group, simple induction
group and inhibitor group, control group without any treatment, while simple induction group were treated with 100 ng/ml of
BMP-2 and inhibitor group were treated with 200 nmol/L of Smad1/5 inhibitor LDN-193189 for 24 h. Then BMP-2 induction
solution was replaced and cultured for 14 days. CCK-8 was used to detect the activity of human pulp stem cells, qRT-PCR
was used to detect the mRNA relative expression levels of dentin matrix protein 1 (DMP-1) and dentin sialophosphoprotein
(DSPP), alkaline phosphatase (ALP) activity was detected, alizarin red staining was used to detect the mineralized nodules, and
western blot was used to detect the relative protein expression of bone morphogenetic protein (BMP-2) and p-Smad1/5. Results
Mineralization nodules were increased in the simple induction group, while decreased in the inhibitor group. Compared with
the control group, pulp stem cell activity, ALP activity, mRNA relative expression levels of DMP-1 and DSPP, protein relative
expression levels of BMP-2 and p-Smad1/5 were increased in the single induction group (P<<0.05). Compared with the simple
induction group, the pulp stem cell activity, ALP activity, mRNA relative expression levels of DMP-1 and DSPP, protein relative
expression levels of BMP-2 and p-Smadl/5 were decreased in the inhibitor group (P<<0.05). Conclusion BMP-2 can induce
odontoblast differentiation of human pulp stem cells, possibly by regulating the Smad1/5 signaling pathway.
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1.1 MAEAES: OSmadl/515 58 B 5] FILDN-193189
T 2 ESelleck A 7] ; @CCK-84H A i P4 I 3 771 &
HADojindoA Al ; @BCAK &I [ 18 E F 2R € /R R}
Fadl, @R EEEE (Alkaline phosphatase, ALP)
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BMP-21% S (BMP-2i% T-DMEMES 3238 ) $5 37, 4kl 7740
2055 1200 nmol /LAJLDN-1931894b 724 hJi, %A
TR, HEHONBMP-2i% . RKigt14dE, HFLRUF s,
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JM# 7 ZHIDSPP. DMP-1 mRNAAHNT R IE BT, SHaiis
SRS, AHIFIZDSPP. DMP-1 mRNAAH R 2814 8 R,
ERWA G EE X (P<0.05) » W3,
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E: Rk, P<0.05; TRTL kSR, P<0.05.
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HACF AT R E . REAAT TR, Bbxidid M5 DSPP% i
B A R AR, DSPPAE JE ] /1N R AT 35 4315 52 DSPP A [Al i
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Effect of Different Transplantation Sites on Survival Rate of Injectable Tissue

Engineered Fat
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Abstract: Objective To investigate the effect of different host sites on the survival rate of injectable tissue engineered fat.

Methods Adipose derived mesenchymal stem cells (ADSCs) and platelet rich plasma (PRP) were isolated and cultured in vitro
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and injected subcutaneously into nude mice.According to the transplantation site, they were divided into back group and groin

group. At the 1st, 2nd, 4th, 6th weeks after transplantation, the changes of graft volume were evaluated by B-ultrasonography.
Results At the 1st, 2nd, 4th, 6th weeks after transplantation, the survival rates of fat grafts in back group were (84.39+7.41)%,
(70.89+4.57)%, (52.49+4.42)%, (42.44+5.42)%, and the groin group were (82.00+6.93)%, (73.81£5.59)%, (61.82+5.94)%,

(51.23+4.37)%. Statistical analysis of repeated measurements showed that the survival rate of the two groups was statisticaly

diferent ( P<<0.05), and the survival rate of fat graft in the groin group was higher than that in the back group. Conclusions

Inguinal transplantation in nude mice can improve the survival rate of injectable tissue engineered fat transplantation.

Key words: adipose derived mesenchymal stem cells;platelet-rich plasma;fat transplantation;survival rate;tissue engineering
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Effects of Compound Heparin Sodium and Allantoin Gel at Different Stages on
Hypertrophic Scar Formation after Deep Second Degree Burn in Rats
XING Liang,FENG Jianke,MA Leilei, WEI Wei,ZHANG Qingfu,ZHANG Han
(Department of Burns and Plastic Surgery,the First Hospital of Hebei Medical University,Shijiazhuang 050000,Hebei,China)

Abstract: Objective To explore the effects effects of compound heparin sodium and allantoin gel at different stages on
hypertrophic scar formation after deep second degree burn in rats, in order to find the best time for compound heparin sodium
and allantoin gel to inhibit scars. Methods The deep second degree burn rat models were prepared by weight method.
According to the application time of compound heparin sodium and allantoin gel, all rats were divided into 14 d group (group
A), 28 d group (group B) and 42 d group (group C).Each group was divided into non-application groups (group Al, B1, C1)
and application groups (group A2, B2, C2) according to whether the compound heparin sodium and allantoin gel was applied
or not, and the samples were collected at 28 days after application. The samples collected before application were used as
control groups (group A0, B0, CO0). A total of 45 models were made, 5 in each group. Compound heparin sodium and allantoin
gel was evenly applied to each wound at a fixed time every day. The wounds of group A were photographed and calculated the
wound healing rate. The thickness of scar tissue was measured by HE staining. The expression of collagen fibers were measured
by Masson staining. The inflammatory factors IL-6 and TNF-a mRNA expressions were detected by RT-PCR. Results The
application of compound heparin sodium and allantoin gel had a certain effect on the wound healing rate. The increase of scar
tissue thickness in groups A2 and B2 were lower than that in groups Al and B1, respectively. The difference of scar tissue

thickness between the non-application group and the application group in group A and B was greater than that in group C,

HEEH: WALABUN S LRI S ARSI (5. LS201805) : ik PAfEHZEASHESTHH (45 20200116)
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the differences were statistically significant (P<<0.05). The increase of collagen fiber optical density in group A2, B2 and C2
were lower than that in group A1, B1 and C1. The differences in the change of collagen fiber optical density between the non-
application group and the application group were statistically significant (P<<0.05). Among them, group A>group C. The
relative expression changes of IL-6 and TNF-oo mRNA in group A2 were lower than those in group Al. The relative expression
of IL-6 mRNA in group B2 was lower than that in group B1. The difference of IL-6 mRNA relative expression between the
non-application group and the application group was group A>group B>group C, the differences were statistically significant
(P<<0.05). Compared with group Al, Bl and C1, group A2, B2 and C2 constituted less fibroblasts proliferation, and the
arrangement of collagen fibers were relatively regular. Conclusion Application of compound heparin sodium and allantoin
gel on 14 d, 28 d, and 42 d after deep second degree burns can inhibit hypertrophic scars in rats to a certain extent, inhibit the
expression of collagen fibers, and reduce the expression of inflammatory factor genes. 14 d was the best choice.

Key words: compound heparin sodium and allantoin gel; burns; deep second degree; hypertrophic scar; collagen fibers;

inflammatory cytokines
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o s AT Goik 2= o KR Spapiro-WilkighAT IEZASME
o, LevenefI8dEfT 7 2 M. FHESHT £
FHITEERI LI R R (vEs) Ron, WHOLEE
AFEAT ek B 2 HBER R FE R )7 25 (One-way
ANOVA) , PHPR LLBCK FHLSDVE . A& IEAD A i & %
BERFIM (Pos, Prg) 27n, PIMSLFEAR FMann-Whitney
URY 3% 2 5095 % FKruskal-Wallis 5 HF 5 2 507,
P LL &R FDunnetti®:. P<0. 05 % R H i35 X
D »

2 R

2.1 HJi RN REE R BN G @A R e m: R )5
3d. 7d. 14d. 21d. 28d. 35df142d, StATZLAIA24H6)
TR, WE2. 3d. 7df114d, ALZRIAZH B dn &
R EZERTSEITFE L (P>0.05) . AIZHTEL4 AN HE
MR RS, 21 dAE &SR 54 ERE
Giit e X (P<<0.05) ; 28d. 35 dF142 dl[E @ &% 5A2
MR ZERF LG E X (P>0.05) o MHETIFEMR
REFXNQMEERE—EHm. WE3.

Ty

E: A~H. A140; T~P.A240
E2 AMBFAETFERTE KRG EREER

1209 O3 w4
A2

E: RTFHALLAE, P<0.05
E3  AMBFALETRIRTE KRGO BRI SRS

2.2 AN[E) B[R] R FH B O BT 22400 IR 3 2R I X R 4 4R R
PRV REE « 2% L IV K B0 ) T I 3 () TE 5 k4 433 1 2 F0 2
KEEEIRER LG #E L (P>0.05) . RALHE
JEE AR AW AR N A IS P LR R P 2L 5 P o TR AL 254, B
R AR B 07 I 2 PR T 2 R 28 d S iR 2 4R 5L B
A& . A2 B2 AR 2 245 5 FE (1 16 B 4 A L4 RB 1
AR, ZREGHFEEX (P<0.05) , WE2. =AHE
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AR AL AR L S L 22 (AL . B R TC 2.3 ANIRIIS [ 2 F 52 77 JHF 32 00 PR 3 3 B BN TR AL 2R i
M, ZRAGUFEL (P<0.05) , W4, SARIRA LFUERIM . B RMasson Qe RRA NG, IR L4 2 0E

ZUHEG 25 FL L A5 o, WLETF4E. JRM. 4. MEAMgMEat, I
B16. H I AT 2 25 B AR A AR D A B F RS 42 7 FF 2R
®2 KREFESHRABERREESKER  Gts um) FERE 28 dE MR H UK A e e 3 B AR b . A2
285 A A B4l c4l H. B24H. C2ZH IR ZH 4RI It 2T 4 e 8 o A IV 35 4 122 23 il
RN (AL/BL/CIZH) 5 479.724+106.43 211.69+86.66  9.23+58. 11 i}?Al?ﬂ\ B14H. Cléﬂﬂiﬁ, %ﬁﬁﬁg}fﬁ-ﬂ?%ﬁx (P<0.05) ,
N4 (A2/B2/C24H) 5 —7.85+34.96 —108. 96+52. 98 147. 86+ 78. 67 LS. =) 5 A 8 EL R 2L B T 2 o 5 R A A
tH 1. 352 5. 197 bl WREMILE, ZEREHITSEEL (P<0.05) . i,
PE 0. 002 0. o1 019 AR R TCAL, EREGHE L (P<0.05) ; A4l5B
. Al BAGCA B R BG i E3L (P>0.05) , WLEIT.

& soof T :

mlénﬂ 1

JR R R

E: P<0. 05 -500°

B4 BEMRANEETHELR

JE: A A148; B.A24A; C.Bl4a; D.B24H; B.Cl4A; F.C241
Eo FHAFRIRELMassonFELER (100X)

0.3 %
& —] =
a7 0.24
bl
o
5 o
g | L
ey = |
o v T —
=
A B €
7E: A AlZA; B.A248; C.B14A; D.B24a; B.Cl#m; F.C24 iE: 'P<0. 05 014
S SERRALHERBER (100X) E7 SEMRASKRAE LT ETHRLS
£ RRMAS K AERRTE S EEET LR [vts, M (P Pre) ]
5 HE A4 B CA
A4 (A1/B1/C14H) 5 0.3240.04 0.05 (0.03,0.23) 0.03 (0.02,0.04)
R4 (A2/B2/C24H) 5 0.1540.01 0.02 (-0.01,0.03) -0.01 (-0.05,0.01)
t/748 3. 965 -2.193 -2.611

PIH 0.004 0.028 0.009
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F=4 KRNABSRABIL-6MTNF-a mRNAFERTRIZE T LELER (x£s)
y IL-6 TNF-a
415 28
A BZH A B/ cA

KR (A1/BL/CI4L) 5 -2.03+0.21  -1.95+0.20 -3.9140.23 -1.1640.27 -1.3540.23 -1.5340.28
N 2H (A2/B2/C24H.) 5 -4.36%0. 23 -3.33+0. 14 -3.93+0. 27 -2.0940. 24 -1.724+0.29 -1.7140. 27
t1H 7.458 5. 772 2.561 0.974 0. 466

PiE 0. 000 0. 000 0.034 0. 359 0. 654

2.4 AS[EIEIR] S B 5 BT 2500 R 38 22 B I e RR 21 4116
FITNF- a mRNAZEIA§20: TL-6FITNF— a mRNAJKIAH X %
R AAE A LR RR S 52 5 I 2 0 R 3 3R B 28 d S ik
JRALRATL-6MITNF- a mRNAFE XTI AR L& . A24H TL-641
TNF-a mRNAAHX RIE MBI ERALAMG, ERERITFE
X (P<<0.05) ; B24LTL-6 mRNAKH X #3528 4k B 4B 14H
%, ZRAESHHE L (P<0.05) ; B24 5BIHTNF-«
nRNAM ST RIEM T B ZE R LG IFER L (P>
0.05) ; C24H5CIZHIL-6MITNF- a mRNAKEXS 2k (A8 1k &
g Z RIS E L (P>0.05) , W4, =AW A
N AN FA11L-6  mRNAKH X 3R IE ARk 1 ) 25 (A2 )
K, BHRZ, CHR/N, ZRAESZUFEN (P<0.05) ;
= /N T R DL ZHRT S ZH TNF - o mRNAAH S 308 A8 AL i
BB ER LGS E L (P>0.05) , WLES.

3 ok OAg
= . B4
3 = c4
24
:"SJ *k
#

E
< 11
4
ez
=4

0-

IL-6 TNF-o

vE: P<0.05; "P<0.01; "P<0.001
E8 &AFRIELALNIL-6FITNF- o mRNAFERTFRIAZT L B ELER

2.5 FARVEANNE . RRET 4k 40 R SR 4T 4E 16 o A 5 HE
H: A14H. BIZHFICIZE AR & 5 T AN IR BE R BT, %
PEANMIEA R 2, BT 4RI A B T, TR AR 4EHE S 3
EL, SEMEE, WA, A24H. B2ALFIC241 N 5 A AT
FIRERE, REIMAER 5, B 2 4 B A0 TR
LRYESE A AT R D, TR R AT SEHEA A XS RN, S5 A B
BB . W5 ~6,

3 itig

Refhife HE AT L EAMEZ —, RESGES
2 00077 N BRIAS [ R B PR e N e, b SCRAIR TT 3 e
Gt s W R T BRI G B E  E R B Rk
SR, TERHS. 07 RN R TR SR P S TR AR
W FRMFRIER, FA 0 R AT 4E A R G5 . 8k 5

HEUEA . PLoe HIMPIR R Uk 2 i 5t ik
JEIAE R R A A R, R T O T A G S S R
M IR B, EE0FR I o B IR IT A
AR R I A S R N A (AL
U L WA, ESY CRERED 3RS, &
o B A KRN, 250 R AR B A 1)
ANFET A E R ZE R 1R B, 980E 41 i AT 2 3
B AL E, TE BRI AIRIE LY, I 4 il 4 B R
V% BT A AN A ) B B R MR R AR s TEMGFEBY B, B 58
WA, A UGN A A KR R A N R A 4 B
RFREA; ERANE, BRASAEY, HARK. §
WA R B, VR TR 40 K BB T B35 2 4 440 A 7 55 14 K 3
BEEERY, s ROIEEAG A, T AREY
B 3t AR VRS Y A T2 AR B R N I
) PR A B

07 HF B R BE R A — RIS 1 254, BAT Bt
T 15 4 P 184 A ) AR R 5 A R A U L
FEG A R 5T 77 T 3% 0 PR 2 2 ke A ) T A 45 S ST R
AR, BefiG 53, TAI4R, ALZHAIA24 i & &
RHKERTLTFE L. A4 AN FHE 7 ISR
RERE, F22IRUHE GRS AR ESHRIIFE
X, %28, 35FI42 KA A& R E5A2H WK E R LS5 =
Mo Bk, BT RANRBE R B QI A e
5210

WAMERR T L E R 4, B H T R EE
2, B AR 2 AN A R 2 1 40 B R 2 B R DA R AF
20 > 2 B0 4 L A0 R R R AR L T o i R R S T
A (1) HE 21 5 460 F0 4 R BU A9 170 50 AR BT B B ) R O 2H 2R Y
. FEARWEE G 14 A28 dR A T TR AN R B8 R B
IERD R R a i A SN R & < S E R E I
IR A, Ho14 dBFH S T 200 IR 2 25 A JE O
o KRR T 7 55 14 % AR 2T 4 40 ffa 38 5 fre i BR . HED
57 I F 0 IR B 2 T I A AT 4 2 R S DR AT 2 TR R
YIHAVE SN R . 42 dN 7 I 3R 8 R 3 R Y
B 10 861 2 SR 2T 44 ) 05, WPRDR 4 40 R R I B I )
W, 3R] BRI AR S A Ak T AR RS E RS, WAV R
M

AWM, KRERGEAEFRETBE, i
JEBIHLAR G R G0, 38 P 4 0E S S A T 9 R R 25 R 41
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SIREF, AMEIANE, Bl EE e, TR B R R e
T 58 RE ) 2% 3% F A0 THT A8 A5 B A5 3 SR IR 2T 4 40 i 9 4
SN R )R, 1E Ak O AR KRE Y, WD
HIIL-18 . IL-6. IL-17. IL-23FN1TNF- « % % 5 (A
TR RE Rk, 3R 0 3G AR Tk RR A AR R IR /D B T
Bt Z . A ERKBE T B, (TGF-B ) K&
R Smad K W 15 5 #4538 8% 76 1 A VR RR KR Bl
Hil R FESREAE A . BEAERF LRI, 1L-6 R WK
S Thigifi s B, HEMEGETGR- B /Smad3 {5 5 1@ i,
Yo Bk RORE AR N E M ROE, R 4EIRES, T
SRR R ROR I, 14 AR E T
FONIRFE R B T B 3 PEARIL-6 FITNF— @ mRNA T AH X
Fik, 28 AN HE N F AARTIL-6 mRNAIAH X £ik, 42 d
ARE B HEPEILIL-6 MTNF- « mRNAMIAE X Fik. o7
JRE WA B FH 52 77 I 2R B0 DR 28 2R U R I 4 98 A 5 n
B, JFEHIH T &S, SR FREMGER, WE
77 FFF 2B R T 2R B R ) 6 RE A F AT

AU TER B BR IR & 057 BT 2550 R 38 25 e i il HS 1
BAERN R, E14 AN HE T RNREREKE, 5
KN FHA, XFE2 RREATEER, ZELEHEY
We, X AT R8-S AT 7 I 2 A R R B R DA 2 A 2 e
EFEEEAERER, WEEASREEMSH. TRE
aUSTR LR B, ot 12241 ) LEE PR S A 4L 4k i TR
S S AN 2 5 B 2 PR B R T R, JEBE V64
H~14, B0 8RR H AN & ShhE R 2 B RURAE .
AR T AT ML EE HE, 7R 14 A 7 BT AN R 28 &
R 6T 411 1) R TR 18 A R g Ji £ o A 7 T B R #5028 d 42 d
M. BAr, SAHENRBEZRBERNHTE2EE
J&, IRk R0 BT AT S R . SR, B
FHNATE RIS . B RN A RN, B
THER G 1) ARG KR B AR . $ s, IR TT B R4 - I 8 FH &2
J7 1 240 PR 2 T Sk 0 o) o O A R 2 BE N A R AL
NGy R

i LR, WIERGIE14 d. 28 dfN42 dN R 5 T
EXU)E 53 S o Rabicd k1l N R R e O il
JR IR A YN S R T E R ik, Horp 14 dB AR Rtk
SR R S A 0 A5 ) A 7 I 2R PR B 2 B A VR T HS B T 3
WA .
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BFECO,IBOEIE A AT 258 R I8 FHSIIE A PR A S LTS TNF- «
TGF- B FIMMP-9/K 145500

g{‘ g, j’i 44:" ’:j‘-‘;‘d:y\i"b_’ ‘#}i/ﬁ%’ i“a“?}’ gf‘,’\'&
(FHEARXFEHRALTIMER LKL EF £5F LT 100043)

HEE] B RS MECO B AAR W A 4% (Botulinum toxin A, BTXA) 74734 MyJE (Hypertrophic scars,
HS) 496 JR T 3R s 8.8 dn v PPy IR F- o (Tumor necrosis factor—o, TNF-o ) . kA KEF B, &G (Transforming
growth factor—B, protein, TGF-B,) Fe /T4 B & A9 (Matrix metalloproteinase 9, MMP-9) /K-F#y %o, Jik: &I
2019472 4202043 A ARG RIHS & A 500, B FRMMECR ZH L0 A 2T AL AR, B250). xR A HCO ML
Kb IF, WRMAE S B IECO, ML ABTXAS YT . MR & &6 7 71 /5 R ek F & (Vancouver scar scale, VSS)
o MAAERIES (Visual analogue scale, VAS) . #F+#F4 ik (Numeric rating scales, NRS) . #REA. R
BB B A FTNF- o v TCF-B . MMP-9/K-FZ Ak, FFERKARR ML AEN, WRFRRREELAFE, R BT, &
20 B A VSSIE4. VASIESS. NRSIP4. MREREMBEELAZEZR (P>0.05) 5 B /E6AH, AAEHVSSITFH. VAS
o, VRS, BB EMAREIREEREFEIK (P<0.05) , AMRMRFIKTFRLA (P<0.05) ; B AmAEEH ok
TNF-a . TGF-B,. MMP-9/K-FRBAE ZF (P>0.05) ; 57 E1ANR, MEEZEOFTINF-o. TCF-B,. MMP-9/K-F 38 Z%
& (P<0.05) , HMEARZMTRLA (P<0.05); PMAEZEFRARRAMELAEEZLARERF (P>0.05) . &it: 2%
CO M ATREBTXAE STHS ST 2L B, REA3 U] RIEIRVSSIP4, BB EH H T ARFAREL, FREH LFTNF-o . TCF-p F=
MMP-97K-F, ZaMHF,

[RSBIR] S COM00; AR A EHE; MAMRR, WEIRAT-o;, #UAKRT B F8; AREEEOHI
[hEISLEEIR619". 6 [SCHERFRARRS]A [STEHRE]1008-6455 (2023) 02-0015-04

Clinical Efficacy of Fractional CO, Laser Combined with Type A Botulinum Toxin in
the Treatment of HS and lis Effect on TNF- o, TGF- B , and MMP-9 Levels in Patients
ZHANG Xue,LAN Dong,NING Shuhua,RAN Liwei,YU Sisi,ZHANG Jie
(Department of Skin and Medical Cosmetology, Beijing Chaoyang Hospital,Capital Medical University,Beijing 100043,China)

Abstract: Objective To observe the clinical efficacy of fractional CO, laser combined with botulinum toxin A (BTXA) in the
treatment of hypertrophic scars (HS) and its effect on levels of serum tumor necrosis factor-o. (TNF-a), transforming growth
factor-B, protein (TGF-f,) and matrix metalloproteinase 9 (MMP-9). Methods 50 cases of HS patients from February 2019 to
March 2020 were selected and divided into the control group and the observation group according to the random number table
method, with 25 cases in each group. The control group was treated with fractional CO, laser, and the observation group was
treated with fractional CO, laser combined with BTXA. The changes of Vancouver scar scale (VSS) score, visual analog scale
(VAS) score, numerical rating scale (NRS) score and serum TNF-a, TGF-f, and MMP-9 levels before and after the treatment in
the two groups were observed, the incidence of adverse reactions was recorded, and the total incidence of adverse reactions was
compared. Results Before the treatment, there were no significant differences in VSS score, VAS score and NRS score between
the two groups (P>>0.05); 6 months after the treatment, VSS score, VAS score and NRS score in the two groups significantly
decreased (P<<0.05), and the observation group was significantly lower than the control group (P<<0.05); Before the treatment,
there were no significant differences in serum TNF-0, TGF-f, and MMP-9 levels between the two groups (P>>0.05). 1 month
after the treatment, the levels of serum TNF-a, TGF-, and MMP-9 in the two groups significantly decreased (P<<0.05), and the
observation group was significantly lower than the control group (P<<0.05). There was no significant difference in the incidence

of adverse reactions between the two groups (P>0.05). Conclusion Fractional CO, laser combined with BTXA in the

W KT, BIRALEEN; BFUTROROR. BITIIE R LA R K. E-mail:zhengxuy@126. com
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treatment of HS has a significant effect, can significantly reduce the VSS score, relieve the pain and itching degree of patients,
and reduce the serum TNF-a, TGF-§,, MMP-9 levels, with high safety.

Key words: fractional CO, laser; botulinum toxin A; hypertrophic scar; tumor necrosis factor-a; transforming growth factor-,

protein; matrix metalloproteinase 9

P IR R 0 55 B BBk 2H 20k AR 1 9 B AR
s R b LA B A SR, 3 A % AR i R
B, AR ER A R B R B,
T KR BRAT I A e R a0, — P i AR
P (Hypertrophic scars, HS) , si#mpEsziz’™.
B < TSR TE G2 40, T Re A B b ot S5 a8 I AR 0 i i 7 AR
T U R . BRI R L a S THS K7 B AR
FAR, EFRTFEIE L. AEFETE oL R EYE
B AR, WORIRIT BN IR T B T RR A 25 4
M — 297, WOLHEOR M R AHS R IR IZIE 5l N T 8
MIIRIT 7 R0 A, ST A Bl S AR P A AT 1 7 K
(Botulinum toxin A, BTXA) #{ilNi&HATTE . ¥GI7HS
BARTRR Bz~ ASHE T B RS 5 B CO MO B A
BTXAWESTHS G PRIT R, B HoX F8 35 138 I SR JE R - «
(TINF-a) | HWAEKHET B BEEH (TGF-B ) &I EE
AT MP-9) KFRFEm, LAY SR Ik R BT
J7 SRR .

1 ERRTE

L1 — skl RER20194E2 H-20204E3 H A B WA IIHS
BEB0HI, ARIREEALEI RN T o R AW s A, &
25/, XTHRLH A B 1aBl. L1, R (32.5643.16)
%, R (3.58%+1.260 A, JEEREG6H, 4164,
FAR3FI, FORWALHFBEH, K L10F, VURIF; ML
HEF 156, 2104, F# (31.84%+3.57) %, Jiifs
(3.68%1.21) H, WEFEEMGSH, SMELsE, FAR2M4,
TR R A7 T8, HRT-114, DURE6m. WS ik —
R T B 2R (P>0.05) .

1.2 g NFIHERR bR v

L.2.1 gyAksfE: OFE (BURIRBIT ) P hiasis
WrbriE; @ABZHABIT: OWE2~61H: @EEH
THRE, FEERET.

1.2.2 HeBgArdE: OFGR. WA 2 @& ETE
NREA A @A RGP B IR @i B n .

1.3 ¥BITITIE

1.3.1 MR R AFECOMOIGIRIT . BARIRIT I ik
ARHT LA RS 2 85 T R XS, AR R R A
TR U MR B, IR A SURECO, o6 X H i IR
REEAT G, O R 60 A 5 ZEIR YT AR FE90°
H 5 RIRERES~10 emff R ELEE RS . 75 B RDR A, |
BREHSE FEDeep FXBARATIRYT, SHIKE: RERY
12~18mJ/cm’, $iF15~30 Hz, JFEBFE%~16%; #7 i

HRR S, BIh E S A tive FXEERIAYT, SH0%
B: ALEFES0~150 m]/cn’, HZF35~60 Hz, JEREEE
35%~60%, FHE1~3iH. 48 hPYUKEL, 48 h/i5 4 H A% B
Fao LR/H, RT3k, wHEHE.

1.3.2 WEEAH: KA SMCOBOCEABIXAIRIT . BARIRST
Jiik: SR F S0 B R 55 HECO MO YR T, & s
A5, BTXAXS B 4T R B VSRR 100 U
MIBTXARERET°2. 5 m1fF0. 9% ALANEFIR, /2 %1 mlyESH
UL, TROREBIES, AR SRR cm, AR
WESFIE AU, 1R/, 3R, &R 5 8
I Peityribhn, HEEEBb BN, eEE.

1.4 WEEHEhR

1.4. 1 BEHERRESR (Vancouver scar scale, VSS) #F
gy VSSVRArILA B M AT, JERE LA T R DU A T
H, 285 ™ B RIEH IS 25 TRITET . JRIT)56
A AR EE TS, RS Z 5.

1. 4.2 FERBORFERREE: o0 TRIT AT 1897564 H R
MR PE Sy (Visual analogue scale, VAS) XofpyZH i
HHAT IRV, 190 SRR ROEAE G RS FET
3% (Numeric rating scales, NRS) X PH4H B 479
PERRFEVTAL, 4900 SRR FE A G

143 WHRTIA RRREE: 733 TiRI7 A a7 a6 A
TSR R R T AR SRR S .

144 MiE$RtR: 2B FEIT a0 V6975 1A H R w4l &
FIMETNF- a o TGF-B | LMMP-97KF- 33847 Lh#%¢

1.4.5 ARRM: J8I7/E61H WX B ATV R E A,
MR EHEA R RN KA, JERERAER,

1.5 Geit2aar0r: fRISPSS 21, 0%cAE s T Geit 2t it
MR “hvEs” SRHEA, WALEERAMSL R, iR
TR0 JE R ECRT G50 s TR AN R R SLEL ] (%) 13
N, RFAESM YR, R /KHE a =0. 05, BLP<<0.050
EREGT R L.

2 R

2.1 PHBEVSSIEAr LA JRIT T, PAEEVSSIES 7o
HIRZER (P>0.05) 5 JRITJE6H, WA EEVSSIF &
FRRL, ERAGIHFEN (P<0.05) , HMWEMHEEK
T, ZRASSFE L (P<0.05) . WKl

2.2 PHYH R VRN SORFER I LU WRIT R, WAL VAS
PESr. NRSIE BB EZ S (P>0.05) ; BIFR6MH, MW
H A VASTE S« NRSTE /R BE(E (P<<0.05) , HWLEAH
SELT XA (P<<0.05) . W2,
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Fz1 FEBBVSSITEO LR (xts, )
- VSS
2H 7 (IR — - ti Pla
YBIT R BITIE6 A
X BRH 25 13.384+4.52 8.19+1.59 8.494 <<0.001
pUiE=2ek 25 13.53+4.64 5.63+1.27 13.367 <0.001
tl 0.115 6. 290
PlE 0.908 <0. 001
=2 FHLHBEVASRNRSIESLLER (xEs, )
y VAS NRS
A 51 2k Sa— . N
YRITHI RITIE6MH VRITHT WRITIE6H
WA 25 5.3641.35 2.6840.32° 5.824+1.61 2.3340.57
Mg 25 5.2941.46 1.29+0.17° 5.75+1.68 1.43+0.36"
t{E 0.176 19. 180 0. 150 6.675
PIE 0. 861 <0.001 0. 881 <0.001

i AT E ARG TATAR, P<0.05,

2.3 PILREIRIT SRR T AR )R LU WRIT T,
P B F IR A BOREE TR ZER (P>0.05) ; ¥R
JTIE6AN A, WA R ROR A ROR E R N
(P<0.05) , HWEMHRZENTXA (P<0.05) . W
3o WIELLH LT 1 LI 1o

#3 MABREWMRENEBREELE 0, v+

N PR MR en’ PR JZ L /mm

AR B —— — —
WITHT WRITIE6AN T R MBI IE6NH

MR 25 5.32+1.13 3.1540.68° 13.72+2.68 8.04+1.65"
WEEH 25 5.27+1.22 2.46+0.52" 13.644+2.37 6.32+1.14°
t{i 0. 150 4.030 0.112 4. 288

Pla 0. 881

<<0. 001 0.911 <<0. 001

E: CRTRG ARG ATAR, P<0.05,

: ey
(i) SA R
E: ABHA BT E; CUEFT BN

E1 WMERBBBHEGRTRIE

2.4 PIALEE MG JRITH, PAEETNF- o,
TGF- B | FMMP-9/KFRMHEZES (P>0.05) 5 JRI7)E, M
BFEMINE-a . TGF- B | SMMP-97K~F B4 % (P<<0.05)
A BT IRA (P<0.05) o &4,

2.5 WHBEEARRPILE: BITE6NAN, MAEEARKR
MARAERTCHEZER (P>0.05) . W35,

#5 MABETRRENIER (5 o) ]

A5 Bl ERIE  BEMHAR REER BARRM
pagiiceeN 25 2(8.00) 1(4.00) 2(8.00) 5(20. 00)
Mg 25 1(4.00) 1(4.00) 1(4.00) 3(12. 00)
B M 0. 149

PfH 0. 700

3 g

HSA& ket A5 A AM R R 5 G i & & 1 H W IE K
R, & A T S T B AT A AN i Sk R A AN AT
ANFEITE, UL I S It B ORI R I T o s A ek
LR SR . A, PR . RFEAEN, AMUEZRAEE
AL AN, T HiE 2 S B OGN ThRE RS . H RTHS
MIRIT IS E BEASERER . . FARREOL.

AR, — et 78 R DUBTXABE S 1) 7 43 LA Ak 2 304 Jig
JIFL fie B AR 60 e A 0 36 o PRI R TR, {8 2 4 4 R P 14
TEPEREAR O, TR BTXA R R 8 25 % (45, 4
TR IR AT IIACRE . VF 2 WF AR W], BTXAAA AT LARE
BT TR ST, WD WIRTE A, 1 FLE my AR 1k i B o %
PR, X SRR R TAESE. XL 3T I
ARY, BIXAS S TRURL 4L 2. —TRE .« Bl
I ARG S R BTXATE B AT B 38 VSSIE4y, Horf, R SR AN
TR 5 T I BE GNP, 3 HLnT CATR BT L HR B B AR
JEHSHITE R . ABEAH, PIALEEVSSIER BERK, 5
IRSEIG A R MhAh, R R IR ECT AR A
COMOCIRITT S, K] A FECO MO BR A BTXAVA T B
FJLVSSTEARJ7 IARII H 2 2 A 3, 3X 15 4 T-BTXA AT 4 Ji
STAEAMMIG A ok, B IEdM AR (extracellular
matrix, ECM) I BEPTRY. SEINMESE RIS, KA SFRCO,
WOLBEEBTXAVRIT (M, VASTESy . NRSTEA) I T 24 e B
HT RS, XRFMRE . RS BO R
K. BTXAMIZUR 2 A6 H, W, SRR REE

F4 FHEABEINF-a ., TGF- B, RMMP-97K FLLES fl, x+s)
y TNF-a /(ng/ml) TGF- B,/ (ng/L) MMP-9/ (ng/m1)
51 1% — - — - — -
YRIT R BT LA YRIT R BITIELA VRIT R VEITIELA
KR 25 210.78£68.73 175.99+51. 62" 458. 32+35. 86 398. 77+30. 19" 70.95+38. 56 46.51+5. 83"
Mgz 25 209. 85+66. 31 138.754+28. 79" 452.54+36. 17 215.26+21. 33" 69.56+8.91 31.37+4. 58"
tH 0. 049 3.150 0. 567 24. 822 0. 562 10. 211
PIE 0.961 0.003 0.573 <0.001 0.576 <0.001

E: R ARG ATAR, P<0.05.
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FEAIC R R 70, DR R s/ i R ZE 23 L R ke 7, e
IR SR LR TINE . R T, SR RUBECO, WOk R
A BTXATR YT [V 58 0 T AR S iR & 315 31— s R FE 1
s, IGE TIX S

HSTRITE B I B VF 2 40 MR 7. A A 38 5 (1 38 ELAE
Mo 7E RS2 RIS R A, INF-a KEA M. 2w, H
Al DLE I IMMPIE A, s AT RN B R 2 1, T (R
HEHSHITE IR "™ o 55— 5, HLAE S RIIMAZ A R 26 K R 7 A
FARER, i R A, R I B E AR v, A
SR AE RN, MR R EEHS T . 1B TGRS i Hh AN nf 22,
PR AT AL A0 B R -, TGE— B | fit f0% ) 38 1a] SR 40 Mt 14)
WA, WML, 252 MARMA 4R 3
X E A R R R, MIETGR- B mR ik ket B,
Holpe 03 BT I 8 & I IR IR L B3, 14 dN BT &
RRFIL B E T, XA be s MIETCE- B kil
DU AT A #E HL 405 B T B A . MMPJE — 253 5 715 40 i 3
Jo T ) AR R 0, AR MMP-9 2 B IR S, T EE
HTIVAREEA" . ERKZRO0E, #ERT. 4
SUEE FFIEETCE- B 10 QAT R 42, RS, TGF-B
S &R EABALENHIH -1 &, FIEMIP-9%X,
PRATECMIL B TR, M TR HS . TEAHE AL, 2838 W 5%
B B K IMIETNF- « . TGF- B |« MMP-9/K-F- &R IT
B3 R, X5 Tawfic "™ &Rl —5, SHrEEET
BOLESREHFEMBEE T ER SR EARH (Matrix
metalloproteinases, MMPs) (=4, [N fEHEE 7 ®IK
JRIG R, JFRsh T ARG D EAERE, R T HR
Ji, X MR Ak R

AHFFENG i B AT T 64 H MBS, e 4t i
TN, LR RN RR BE DL RS, T LASHETR
ITIRIFEE, WA BREANRRMERERZEFIFLGI 5
X, HRIR B FECO, OGS BTXAVRITHS 22 &M i o {H 2 ASHT
FLANNII I FE6 A F LA, A4 R 2 e SR 1 97
B, KT MR IR MR R 0] I R BB R, A A e Sl
— B ERST.
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