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Abstract: Objective To explore the influence of Q-switched laser combined with microneedle introduction therapy and
reconstituted collagen dressing on skin aesthetic effect and skin barrier function in patients with chloasma. Methods 118
patients with stable chloasma who were treated in the hospital were selected from September 2020 to January 2023, and were
randomly divided into combined group and single group by adopting random number table method, with 59 cases in each
group. The patients in the single group were given microneedle introduction and reconstituted collagen dressing, while the
patients in the combined group were combined with Q-switched laser on the basis of the single group. The therapeutic efficacy
was compared between groups. The levels of malondialdehyde (MDA), superoxide dismutase (SOD) and catalase (CAT), skin
cosmetic effect [skin melanin index (MI), erythema index (EI)] and skin barrier function [sebum content, water content of
stratum corneum and transepidermal water loss (TEWL)] were detected before and after treatment. Results After treatment,
the total effective rate of treatment in combined group was significantly higher than that in single group. The MDA, MI, EI and
TEWL in the two groups after treatment were decreased while the sebum secretion content, water content of stratum corneum , SOD
and CAT were increased, and the MDA, MI, EI and TEWL were lower while the sebum secretion content, water content of stratum
corneum, SOD and CAT were higher (P<<0.05). Conclusion Q-switched laser combined with microneedle introduction therapy and

reconstituted collagen dressing can improve the clinical efficacy of patients with stable chloasma, effectively relieve the skin

pigmentation and erythema, enhance the antioxidant enzyme activity, and promote the recovery of skin barrier function.

Keywords: chloasma; Q-switched laser; microneedle introduction; skin aesthetic effect; skin barrier function

T TR — Tl I AL FR R I R A VR A
SR B, ADURIEE KA, T et Hol
HLE AR R O SUm R . FRT, T RO BT i
LRLKE, QFEOCIRTT . R EFSANES . M
B R e B NSRRI R, T A
R TERR B ROB N Bk, MITIEEFERE. SeA . BREE
ROR, INERARMG /N WER. A58 TRIRENR
AL EE SN BAEE S MR, ERIT IR E  A
RAEE. BEOZEE. WORMELHWA Otin
B AR TR R R M, KRR IR )
fRIEHE, eIl RGO, HQBOERA “IRH” &
gt, RHESCORMRL, X IEF BRI/, 697 5 A %
R, ULAh, HEEEe i, S TR R R AR,
FT U, AWK HQROEER & BAK IR A ORI S
BT ER PR, PPEERGIR)T IIRIR A, R R
FIRE M e, AR AT TR,

1 BRI

L1 —fkl: EHEL20204E9 H-20234F1 H T8 R Bk T
WETT IR TE A D o 1184 . 45 118451 55 SR T BE AL %k
RPN HLBEEVL S NS AR H A, [A59%, PR
HERIREF LRI RN (P>0.05) « A EH
BABS AR, FEEMERZE T, AUm ki
TR, FFaEiZa.

1.2 IR bRt

12,1 NFRE: OIS NEGE BRI Qim 28
R AP, B AR B R RE A A, HidR
TEWEE, ERMEREI, REEEE; Okt @F
#B=18%; @FFMEHEE .

1.2.2 HibptndE: OBRMR T &8, REFORICGE.

T FE—RERILLE [xts, n (%) ]
FitzpatrickJi ik
2H 5 EWE/ TR/ A
7 VA

B4l (n=59) 38.7344.92 6.0042.19 31 (52.54) 28 (47.46)
B4 (n=59) 37.5545.24 6.5242.36 36 (61.02) 23 (38.98)
t/ 0.971 0.956 0. 863
Pl 0.335 0.343 0.353

Riehl HAARI K A 5 (ORES5 B i s QUL IR slned L3 L
T @FWOCHRITERIE, WOCBIERR . FRKE:, @
HIFRMIIBERG . B & R thyon . BIEMRESE: @™
HL BB EOA ARG ©R 77 /T 1N A PR G R TT L
HYIEIT -

1.3 MRHRIA AR : MEIE360M 24 (Harmony XL, LA
A RO AT, EHREEABERE (WF5
20192140042)  EHHMZ RRIE Qb SuhlZa R A
"4, H20063466)

L4 JRITJ7E: JRITRT, PRI A il IR

141 PHA: EBFERMAMESNGT, SEEmEREN
FIZRHEAFLh, FHARLREHE IR . BEW
FFBORL R 23 5, BREE R0, 5 mmyg k. 4% T S L A A T
A, MAFSM N EZE T FES) T4k REA. mE. N
JE SRR, REX3~5M, FARKIEMRE, SRS
FRERAAT, B AR R s E ok, RJE8 hid,
BT K 5y, IR UURF LA R B ST LR
HKE . JRITAIERONEE A LR, BB TIRITeN A -

1.4.2 BEHE: 4T EERQBOEEAHE R EARIEEA
WORHATT o A TE2UCRQIBOGIR YT 2 18], AANEE 2 LRI
SNEIT . HARERS AN, HOBEOET: KHBEKAN
1 064 nmFQEE N, AW EIES~10 Hz, JeBERFiEE N



110 ThE SE 2R BE 24202641 H 55353 551 Chinese Journal of Aesthetic Medicine. Jan. 2026. Vol. 35. No. 1

2 THLEATTRIBMAS IS RITSELER 5 (%) 1

MASTHES> N N N .

5 — - E% NS B R TR BAEY
VRITHI BTG

BEAY (n=59) 12.56+3.25 6.25+2.54 34(57. 63) 16(27.12) 7(11.86) 2(3.39) 57(96. 61)
B4 (n=59) 12.75+2. 96 8.05+3. 25 21(35. 59) 20(33. 90) 10(16. 95) 8(13. 56) 51(86. 44)
t/7/ x* 14 0. 332 3.352 2.630 3.933
Pl 0. 740 0.001 0.009 0. 047

6~8mm, RERSEAERFL. 8~2.5 J/cm®. AR, Rk
PR RS s 87 % KB 3 T S2 P2 %, @ R e TS, HE
Bk IR B LTI AS o WORTRIT R, 1RIT Sk 5 R R OR R
90° TEHE, BEESBRZIS cm, £ E SIS 2~ 3. BT
J&, SEEDHEAT20 minfuk B B .
HHATIHIT6N ARG 5 B B AR T A, I
HNERBTIG 250 (SPF) R ISHI BT HGRE ; fEia T M), Ak
A5 R LA 6 BB BE (VR 9T 250 At s
L5 JTROVHNY: BEEZIBIT RIS, SR B B 1 AR
BEIRHOE S (MAST) J7ik, AmiiFAh B ardl. 72w,
A TR DA B T A ) AR BT AR (A)  BUEREE (D)
LB S (D o MBIESEREE & LTI, 1~6
45 DRIHIR O ~4%y 1 H Vo, Ao R M
REFAE, 1R, 2R RE, 30RRPE, 4
S RNEE . MASTTHE A BIA+XI X 0. 3A (D+H) +
X0, IAD+HD o ¥BITJE, ERITARYE 34 B o JIMAS TP
S BEMEVEASIT R, A EEAR R (Z=90%FENR, itk
WR) WAL (60%~89%F%iME, HARAER) « AM
(30%~59%F&ME, EUEMASE) o TR (<30%P&MRE, Zif
T o WITRERR= (EAREERH RO W13/
SBIHX 100%.
1.6 MR
1.6.1 Préfbdats: BITHTIS, B LALEF F KI5 ml,
AMIERTINTY W (MDAY | YIS ALEE (SOD) Al A
LS HE (CAT) 7KF.
1.6.2 KIRESME: BT fE, RAMECKA A 4=
FIMX 18 ek B 0 38 5 M 40 IR AX, W B ik S 3R F 4
M) KA BEFRE (D)
1.6.3 FfkhEbEThEE: JRITHTIG, SKAEMAP-9Z Thas & ik
DR AR W 5 20 2 g i . I BRE K S L &

TR KR RAE (TEWL) o

1.7 Giitsiotr: ASHEFCFHSPSS 26. 00 Mt %R
DI + bRl 2 (xEs) For, HE RS (M) Al
SEREAR RS ES CZHIAD) A3HTs A R U@ S S
th o) HHTHEER, FERA x SRR 3GEAT St . 24
P<0. 05K, INAZEREG M L.

2 #R
2.1 WITITRLE: BITE, BREHEEIRIT AE R EE
ZETHAA (P<0.05) o W2, P54 dLAL H) 18 5
E1~2.

r

E: A~C.OBRF; D~F g6 AE
E1 BABEAERREGATRIE

2.2 PUEALIRIRILER: JRIT S, PRALERRMDAIK I AR,
SOD. CAT/KP3 LA, HIA L MDA/K P s I 2H B 3 o
ik, SOD. CAT/KFE A EE T E (P<0.05) . WIS,

2.3 MEREZPRWE: RITE, WABEHENL. EIME

*3 PEATTRIEME LI FELE (x£s)
a5 MDA/ (nmoL/L) SOD/ (U/m1) CAT/ (U/m1)
RITHT I YRITT I RITHT EEid
BEH (n=59) 5.83+1.00 4.3640.87" 77.36+8. 42 84.64+8.50 1.24+0.41 1.76+0. 40
P (n=59) 5.79+1. 25 4.7140.79" 77.89+5.77 81.50+7.77 1.31£0. 38 1.58+0. 53
tfE 0.192 2.288 0. 399 2. 094 0. 962 2. 082
PIE 0. 848 0. 024 0.691 0. 038 0.338 0. 040

E: R TFHRIME AT, P<0.05,



FrE LA LE 202641 H 553545511 Chinese Journal of Aesthetic Medicine. Jan. 2026. Vol. 35. No. 1 111

7 A~CBFA; D~F 6764 A%
B2 BEABUABRGETRIE

i, HIPCGZHEFMI, EIBERHAEL (P<0.05) o W34,

T4 FEATTAIERBREFMRIEE ()

MT/% E1/F%

5
RITHD EIT )R HITHD BIT IR

A (n=59) 23.76+3.51 15.42+4. 12" 2.3140.52 1.21+0.74
B (n=59) 23.5444.06 16.99+4.30" 2.27+0.41 1.56+0. 62
tf 0.315 2.025 0. 464 2. 785
PlE 0.753 0. 045 0.644 0. 006

E: ATRE RIS TR, P<0.05,

2.4 FRRBERmIIRELLE: VEIT S, PR R W
B MREKSSES FTE, TEVLE MR, HEEAH R
KR &5, MEKS & ER R R, TEWLE R
AR (P<0.05) o W5,

3 e

T B S 7 TR 5 L 1 Rk e, 3 e v 4R
Lk, RIFHURIR 2, W RERANE . N BRI
P AN 4R 26, T E AR H A 3 R ML B R R

TAQUEO AR A PR YRR BRRTT BT, BERSIEIER T
MOFEIENTE, TR, AR e RTES, W
QROETIIRE KR, (RERIEEH, k. M-S
AR L N EE TN, R, R R R
AR, o B R RSB R A G RRBL, A

JT)E, BREHEFRT R AMERERTRHA., kR
Wi B VR QIO A TlUEE T N TR TT X BB BT B T . Ay
WrRFLET, QL SHE FABARNLE S, W LLRIEMN
F P EAERT, s AR BE IR IT AR, WOIIR B
WAL G, S N B2 ] DU A RCHAE T 2 4R A
{0t B K AR A e o A SN R IR TT LA 3 R
RO S RO FE A, ot R Tk, R JER S ok v A
I PCARYT, T LA A T OGS AR B (AR R AT A

MDA I g i S AL M 8 7= 42—, Ha Bl LUMEN
HELAN N2 E P ia 7 E AR AR 2 —, MDA BERENS R
MUADTEAGIETERE )1, LR U AL T R RIS B, ik
¥4 S st AR A R BN . SODSE: — P 2k i e B AL G
nf DL R A S, I ) p R A U 2 R A
Z—, s B HIEAE, SO BT Rk Sz
AR, IR R R, SoDIE A HLAIEM.,
AL DAY SORERSE,  BRAR FEA BRI = A, AT k2> 2% R
I B B S IR, e . AR, BAh, SoDik
RelR b 0 8 A, S RO EI T, (R i
BETEAHT A A TR, s D s A A A
CATSZ 5 — P E B U AL, & n] M I F b S iR
RS, TR S S IR B 4%, CATHE K ik
RYEE EEPUEAAER, A BT IR Bk S 52 S0 R
", ARG REI, WITE, PIAEFMDAKT
PIFRAK, SOD. CAT/K-F¥ bF+, HIG 2 MDAZK T
A EH T, SOD. CAT/K PP HAEE TS, R
or, QBT 5 IR TT BB DU T4 B A0 3 2 ik
AAIEDL . AT SR RIAE T, O BB A 80 AN AR 1 K
B T SE R Bz B A 40 S A B 9 BROFE P35 58, 4 SODAN
CATZE, IX S AL BE A% 5 B K2 JER P 1) 1) El 6 A0 4L A0 2
FEM, BEARMDAAKT™ TRk B Jd5 405 R 0 S I o 14
B N B 1 S I BT FLAR BORE = b BB B RS . /D
T EZRER S BN RRE, FRet sk R kN
H S, WD EA R A B, AT B ARMDAZK S,
FILFEE A AT e B Y E AR

BB I R IR IE RN B O RS R,
XEBSEMIUARN 5. DR, SWERm A
Jo L AT e 5 R bk 2R S DI AH DG, Rk s ELAT LA 2
PIAG R JBe A e AR R Y, B B R 0 B B B B Th R

5 FLIATTANE R AR REIAELL (CED)
51 B gy it/ (UC) PR rt/% TEWL/[g/ (m’ < h)]
IRITR RITE IRITR RITE IRITR RITE
A (n=59) 31.3444.52 42.17+4.30° 28.56+4. 63 35.58+4. 30" 14.75+2. 21 12.36+2. 06*
U (n=59) 29. 76 5. 93 39. 863, 08" 27.9944. 19 33.04+4, 86" 14.08%2.35 13.3842. 12"
tf 1.628 3.354 0. 701 3. 007 1.595 2. 650
Pl 0. 106 0. 001 0. 485 0. 003 0.113 0. 009

E: AR ERIMAIE AT, P<0.05,



112 ThE SE 2R BE 24202641 H 55353 551 Chinese Journal of Aesthetic Medicine. Jan. 2026. Vol. 35. No. 1

AR, XAk RIRAE 11, 16 S8 BZE K
SRR ERE. GFRARY, MEHRITE M
MR TT F B, e E R R AR N B, T A
HERE RIS E AN AR, R B R A . R AR
W W PR BE R BRI T e 2 4R, RE K SRR
ARG RER, GIT )R, WABHEM. ETI. TEWLYR
K, PHBEERIWESE. MREKSSEH LT, H
BRA BN, BT TEWLES A A AR, o
MRZER SR HATE . AR U, HQBOLE
BIE S NRIT RS D EAR BT B kB ARG E.
WACIL B BE, W B R R, (R HE R Bk bR R T AR R
o W IR AR T B VA T R Rk S8 I SRR R A
BB, 12k B bk 10 1s N AR R RS, 1T AR 3 R T 0
Sy, RN, EALR R E AROR R IRy (. 7
TS BT RE A WA R W I E R, BORTR T (e
B R IAE LRI AE, JE i A 3k R Jok £ 37 A i AN R R
IR TE, MBS ML, EI. AR/ E . MFEKS
R HE .

g5 ERTIR, JAQEOGIE A T K AL R AR (1 EoRHA YT
REA5 5 Ro S AR BE S I AT 20, A7 RO A% R 3 ik
BRIUERLAI . FmPraBgmtE, ek 5k 5 i oh g
W .

B AP ATA R BIE R 691 ¥ CRT & S

|
e

[ 3CRk)

[1]Deng T, Cheng F, Guo S, et al. Application of PRP in chloasma: a
meta-analysis and systematic review[J]. Comput Intell Neurosci,
2022,2022:7487452.

[2]Konisky H, Balazic E, Jaller J A, et al. Tranexamic acid in melasma:
A focused review on drug administration routes[J]. J Cosmet
Dermatol, 2023,22(4):1197-1206.

[3]E1 A'Y, Doghaim N, El F N, et al. Efficacy and safety of tranexamic
acid versus vitamin ¢ after microneedling in treatment of
melasma: clinical and dermoscopic study[J]. J Cosmet Dermatol,
2022,21(7):2817-2825.

[4]Zheng H, Qiao G, Zhang Y. Treatment of combined freckles with
chloasma using Q-switched 1 064 nm laser[J]. Int J Clin Pract,
2023,2023:4081427.

[5]Chen J, Yu N, Peng L, et al. Efficacy of low-fluence 1064 nm
Q-switched Nd: YAG laser for the treatment of melasma: A
meta-analysis and systematic review[J]. J] Cosmet Dermatol,
2022,21(7):112-114.

(6] [l o G 2 45 45 2 2 B R PR 0 1 2R 5 o B 3 22 4, A AR
S BRI 7 73 2 AT 72 o, o [ R b2 B JBRASHE D 2
SEFH LR RSB RSIT T 5000 (202150 [J1]. HitE
FeRkRHR &, 2021,54(2):110-115

(71T, A48, ST, 55, AV BOGER & T S T Bk b b

TERHORHG T SRR I I R[] [ S 5 B 2, 2024,33(11):
36-39.

[8]Behrangi E, Shemshadi M, Ghassemi M, et al. Comparison of
efficacy and safety of tranexamic acid mesotherapy versus oral
tranexamic acid in patients with melasma undergoing Q-switched
fractional 1 064 nm Nd:YAG laser: A blinded RCT and follow-up[J].
J Cosmet Dermatol, 2022,21(1):279-289.

[9]Elkamshoushi A M, Romisy D, Omar S S. Oral tranexamic acid,
hydroquinone 4% and low-fluence 1064 nm Q-switched Nd:YAG
laser for mixed melasma: Clinical and dermoscopic evaluation[J]. J
Cosmet Dermatol, 2022,21(2):657-668.

[10]Pigtowska Z, Nowicka D, Szepietowski J C. Understanding
melasma-how can pharmacology and cosmetology procedures and
prevention help to achieve optimal treatment results? a narrative
review[J]. Int J Environ Res Public Health, 2022,19(19):12084.

[11]Bailey AJ M, Li H O, Tan M G, et al. Microneedling as an adjuvant
to topical therapies for melasma: A systematic review and meta-
analysis[J]. ] Am Acad Dermatol, 2022,86(4):797-810.

(1255 1R 2, 2P0, k], 5. e IR A IR A ) 48 L 2 p b S g
PRAMTEEATE R[] S5 3 544K, 2024,28(3):239-248.

[I3] AR, XS, b TE, 5520 F0 3 00 1 302 0 & 08 75
S Hep G241 i S AL #2005 1 HI R AL BF T[], £ Tk R
i, 2024,45(20):369-377.

(14783, Mtds, Ja ik Q. AT 2515 SIRT1/PGC-10/Nrf2 {5 = i i
X S S 5 B R BT 4 A e S A LA 3 ) S e [0 9T B R
2%,2024,30(9):1428-1434.

[IS1EMIE, 5K, AR A B R BT R PO A A B e [0]. H
Fb2E L (FR3ES0) ,2024,54(9):1092-1098.

[V6YAEIE, AR FFF, BEE i, 5. MW TR 2 B 54N 2/ Bl
B R GA545 K GR 4 A R DL FE (D] H O A2 ol (prae
), 2024,54(9):1069-1077.

(171 Mg, k. JHQIT ST 064 nm Nd @ YAGHUGIE & AR T
THRTT TR BT ROW 5 M H BT AL HI D], o [ 6 A B MR
2% ,2020,31(10):590-593.

(1811 &, AR Fir, B, 5. B 21927 nmEE OB A % 2EBURTT 38
BT RO SE ] [ S A R 2,2022,31(3):33-36.

(1910, BT 52, 0T R iR L U BB e VR 97 I B ik
FRAHLRII]. A AR R Rl 3, 2024,57(4):384-385

[20]Zhang S, Peng Y, Fan H, et al. Microneedle delivery of
botulinum toxin type A combined with hyaluronic acid for the
synergetic management of multiple sternal keloids with oily skin:
A retrospective clinical investigation[J]. J Cosmet Dermatol,

2022,21(11):5601-5609.
[k H 19112024-12-12
A F) A% TRER, XS, TE. HQEOGELA T & B A i 5

B VBORHE T o} £ Ve B M B AR B 5 2 A0SR X B K o e T B 11 5
I (7], A 36 25 5 24,2026,35(1): 108-112.



