PREYES#HE biomed.cnjournals.com Progressin Modern Biomedicine Vol23 NO.1 JAN.2023 - 35

doi: 10.13241/j.cnki.pmb.2023.01.007

A TCRATRY Y DU £ F B BLa

XERAKOE W RYE B R AXE A % E 3 ORHE 2 #>
(1 PO E2E R — R ERR R e/ d4 710038;2 P 223518 K224 — B E R e ofle /@ &% 710014;
3 VU2 RE I KA — M Im BB f R MRl s g % 710061 )

RBE BH:3E % 5% K52 Cycloastragenol, CAG ) %+ & Wi 7% 77 4F A BALh) o ik ¥ BH AL 2 £ 408 PIGL 44 T o %
%28 H;0, 28 . 10CAG 41.50CAG 284 100CAG 41, 4 A 4% A R Bl AR & (10,50, 100 M) #9 37 5% K, 8% A= 250 pM #9 H,0, 55 PIG1
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ABSTRACT Objective: The purpose of this study was to explore the therapeutic effect and mechanism of cycloastragenol (CAG) on
vitiligo. Methods: The normal human skin melanocytes PIG1 were divided into the following groups: control group, H,O, group, 10CAG
group, S0CAG group, 100CAG group. PIG1 cells were cultured with different concentrations (10, 50, 100 wM) of cycloastragenol and
250 uM of H,O,, respectively. Cell proliferation was detected by CCK-8 method, apoptosis was detected by Annexin V-FITC/PI method,
and the contents of melanin, SOD, CAT and MDA in cells were determined. C57BL/6 mice were randomly divided into control group,
Model group and CAG group. The vitiligo mouse model was established by applying 50 mg of 40% monobenzone cream daily, and then
the mice were treated with 50 mg/kg cycloastragenol. Hair follicles and melanin content in skin tissue were detected by HE staining and
Masson-Fontana staining. The protein expressions of MITF, TYR, TRP-1, TRP-2, Bax, Bcl-2, p-p38/p38 were detected by Western blot-
ting. Results: Compared with the H,O, group, the 50CAG group and 100CAG groups had increased cell viability and melanin content,
decreased apoptosis rate, decreased Bax protein expression, and increased Bcl-2 protein expression, increased SOD and CAT levels, and
decreased MDA levels (P<0.05). The content of hair follicles and melanin in 10CAG group, S0CAG group and 100CAG group were
higher than those in H,O, group. Compared with the H,O, group, the protein expression levels of MITF, TYR, TRP-1, TRP-2 and
p-p38/p38 in the SOCAG group and 100CAG group were all increased (P<0.05). Compared with the model group, the protein expression
levels of MITF, TYR, TRP-1, TRP-2 and p-p38/p38 in the CAG group were all increased (P<0.05). Conclusion: Cycloastragenol can pro-
mote melanin synthesis at both cellular and animal levels, and has a good therapeutic effect on vitiligo. The mechanism may be related to

the activation of p38 signaling pathway.
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PRz P, AR J A, PR 3R A B i ol 7 AF R ZOR G R R IR £
FRUUEY B F I B Z /MG 2 B 4 £ SR A i
FAME A A0 F A NI 7 15 Z TR B ( Tyrosinase, TYR)
1 Z FR B AH 5= 25 1 ( Tyrosinase Related Protein 1, TRP-1) 1 2
(Tyrosinase Related Protein 2, TRP-2), /N IR BT AH ¢ 4% 5% A
-+ (Microphthalmia-associated Transcription Factor, MITF ) f2 &
EA B EZE ST, FT_LE TYR 1 TRP-1 & /Y
Fik , IR B R MIE LY. 2224506 102 1 B (Mito-
gen-activated Protein Kinase, MAPKs) J& 58 Z & i M2
PS5 40T, 43 4% ERK INK il p38 {558 . LRI SC
MR, p38 HBEER 1L AT LIS MITF fiis ™, tkéh,p38 &
BUE R E L S MITF A TYR (93855 5 A AR A
IR AR A,

BT, s RAIE YT A ds Ok Rz B s s R4
oA O kTR SN (AR Z N PR AT
TBIF RO . IEAER , N 2 th R B 28 U1
TRYT B I 7 T S R AR ROR I B R S — A g
25, ST EERIE T AR LD . PR R
(Cycloastragenol, CAG )& M\ 2 FEH 43 BS A5 21 A —Fif 14 =il '
B, RS K S 3, L FE R A Z LRI,
BADREE BUE PUEE DR YU S 2 R 24 e,
PEAds, PR RS Nef2/Keap I/ARE 58 B0 515 2
LT SRR R0 A B e P 410 4 BT 2 8 R s /) BRURS H of
ZEHREAEAL R, FHAMHRiZH 2 rh ERK INK F1 p38MAPK
TR, H R, BB OC T PR BB FRXURG S IS
I, ABESE B FEH P08 pE s A5 o p38 {5 Sl I Y
MITF TYR 1 TRP-1 [)3&3k, M52 B R 4 h B 21
WG, LA S B B Xt/ N B i RS B R I AR
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1.1 RIe#H#

L11 KBKF 3 EEE(HPLC>98%) I H L7 A4k
BHEA PR A5 IEF A B A0 PIG1 I [ 32 ATCC; &
F AR IR \M254 35375801 [ 26 [ Gibeo /A 7] ; CCK-8
WRAE A B A A2 HyO, ¥ . Annexin V-FITC J# T~k
DR & TRAKEHHET (HE ) e (23875 £ \RIPA 43 . & SOD
TR & W A B s KA ARG BEE RS
FE A (DMSO) W H & 6 Sigma 24 ) ;48 1k W) B AL il
(SOD) it AL SUHF(CAT) [T i (MDA ) 357 &0 A e
T R T AR ) TR AR T BT s Masson-Fontana 4% 7,32 7|
% SDS-PAGE I H It ERKEER B ARA R ; BMBLM

(PVDF) Ji& 1 B 3¢ [E Millipore /2 &) ;MITF TYR TRP-1,
TRP-2 Bax ,Bcl-2 .p-p38.p38 #il GAPDH — ¥y M AR iZ AL
fgbRig i) 1gG —Hill B % E Abcam A F],

1.12 Sz 30 H 4 A # 1t SPF 4% C57BL/6 /)
(16~18 g) H1 VG 2 3C M AR 2 5L 0 s b St (A ATIE 5
SYXK (B)2020-005, /NERARIFE T 25+ 2°C . AHXHEBE 50+
10% .12 h (% / RS SC IR 29, A iE .

1.2 KWFH=E

1.2.0 EEMEKEESR ¥ PIGL 40l 1x 10° 4> /mL By %
JERERTFAHLUEFER, BRI T 1%E R ML KT
FNFIAY M254 B53535  AfFE 37°C 5% CO, . 95%1 BEFR S Fh ks
3%, 55 2~3 d TR IR,

122 MERENABMSENE @id CCK-8 Kile Mk
BRI AR M o AEEREEEH 0.1%0) DMSO it F PIG1 4l
DLRRAL 10* A~ 40 M ) 2% B BRI E 96 FLAR, 7E 37°C .5%CO,
ZMTIEE 24 he IMAA[EHAEE(0.1,10,50,100,200 M)
PRI R, AR 28537 24 b B CCK-8 3457 (10 pL) fin A F5
A 100 pL $EFREM 96 LAk, 7E 37°C 5% CO, AT
I 4 h, FRGHRXAE 450 nm &b 5 &R REE

1.2.3 CCK-8 iAMIELHAmIEsE i CCK-8 Ll B ot fe i
X HyO, W53 N AU MG 58 152 e . 4% PIGT M ASCAN T 4320 X
B4 H,0, 41 .10CAG 4 .50CAG 4 .100CAG 4. ¥4-4 PIG1
YU LABEAL 10% A~ AH LAY 5 B 2RI AE 96 fLAH, 7E 37°C 5%
CO, %1 FIE#E 24 h, 10CAG £ .50CAG #H .100CAG ZH 41 /iy
A3 INAAS R EE (10,50 100 WM) 1y PR 8 B R 3577 24 he
Control ZH A1 H,O, H 4L 1F % 1537 . 24 h 5 H,0, 41 . 10CAG
24 .50CAG ZHF1 100CAG 4{fiA 250 uM (1) H,O, 855% 4 h, X
WA EF 5. R4 10 uL 9 CCK-8 IXFIM A4 96 FLAR
W, 7E 37°C 5% CO, 544 F B E 4 h, HEFHRAE 450 nm ib
RN EBOLE

124 BEESENE F PIGL 4UHELL 1x 105 N8 / K
BT T-25 BEFRirh . AHEERr 24 h J5 PR [RIMERE (10,
50,100 pM) B R B RSB F 24 h, 7 250 pM Y HO, 35 5%
4 h, SR J5 AR (B 5> B 40, LA 1000 rpm #5.0> 5 min, 2R
I BN A AR TR T PBS D AT A SRS
NV RIS 45 T R, B AR B 08 T,
1£ 80°C T JH 100 pL fiy NaOH (1 mmol/L) ¥ f# 1 h, 4R J5 LA
12000 rpm #5.0> 20 min, 738 _EYEWBA 96 LAk H, #£ 405 nm
SRR

1.2.5 Annexin V-FITC/PI HRLAT#M  PIGI AUt FAS [E] vk
B£(10.50,100 uM) 935 85 fERERE ' 24 h,250 pM 1) H;0, 1
F4hJ5, H Annexin V-FITC J8 TR &M IH 1=,
14 PIG1 4HA (1 10° 440 /mL) FH 1% 256 %% wp s, 9K
JFi+5 10 wL Annexin V-FITC ¢S5 2 T Y4 15 min, K50
I 5 min JILA 10 pL PL, SRJGHIA 400 WL 1) 1x 25552 0,
FAwE A A oA 20
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1.2.6 SLRZHIERREQM  FH AR R PBS Vi PIGT 4, f#
JH RIPA Z i 24 40 i 20 min, PBS ¥E¥ 3 W, RIR & L4b
PHE HC LSRRI . e PRI & AR T PIGT 41 Jifa v SOD
CAT FIiYy MDA &=,

127 BER/NRERMNEIIREGNE /RN
it B ST A FNPR o FE R4 (CAG 41 ). 7R 45 41/ BUAS 3 i
3x 3 cm [YHIE XL, FIE 6 d J5XHEEAIZHF1 CAG 41/
XIEFRURIE 50 mg Y 40%5L 1A R 2 208 , TRk ik 65 Ko xR
/NIRRT 50 mg FLFF R, #4526 KJ5, CAG 41/ R
EH 50 mg/kg (A EERE(0.2 mL) , Xof FRZH FIA AL 20 /)N BRI
0.2 mL F93E7K I E 40 K.

1.2.8 HEYREZESH  RIXGZE, BN B E XL kA
BT 4% 2 BRSO E E 24 h, 805 FABREEAE BK . H R
B A REE L HIE 6 wm ERYI R 4% BT & U0 BT
HE Yt {2F11 Masson-Fontana %L {7,

1.2.9 Western blotting X iIEHRRIZE  KH RIPA 2K
M\ PIG1 ZHffa fnZH RS2 R H BT, ] Bradford 5 28 ¥k
B B2 10%0) SDS-PAGE H1Lyk 55443 PVDF % |-,

1.0

0.5

Cell viability (%)

0.0-

10uM 50 uM 100 uM 200 uM
A
B 1 IREEEENS HO, S ER) PIG] A RIS TR B0

Fig. 1 effects of cycloastragenol on the proliferation of PIG1 cells treated with H,O,. Note: A: Cytotoxicity of cycloastragenol on PIG1 cells;

S%BNe A Wt AR 1 h A3, JfAE 4'CTF 5—$Hi(MITF  TYR,
TRP-1,TRP-2 Bax Bcl-2.p-p38.p38 il GAPDH, #iftEH N
1:3000)F E R . S5 ¥ IR 5 R A A2 AL M REFR 10 1Y 1eG —
BUGRBERE S 1:3000) R E 1 h, fefi RAMG S ROk
& Wi, GAPDH fEANZ.
1.3 RS F

ABEFE A B 2R R F A bRiERE ., i SPSS
BAFHATGEH T, I O BRI 3y 22 347, LSD A6y
FTHRLE ., P<0.05 FR 2255 HA G025 X

2 R

2.1 WEEEN H0, 42 PIG] AL 5E A 2200

T[] vl B B 5 FEREAL B Y PIGT LS, 5 0 WM AL,
200 WM P R EEAL S 4 M T AR (P<0.05 ), i 7E fa 2252
eSS 10,50 A1 100 M (IR FEREVE AL PIVR L . 26308
FEREA H,O, ZbBL)E , 5T BRZHAH LE , HO, 41104 40 TG F1 R A%
(P<0.05); 5 H,0, ZAH I, 10CAG 41 .50CAG 41 100CAG 41
2R J13 T (P<0.05) . DL 1,

1.0

0.5+

Cell viability (%)

0.0-

Control 11,0, 10CAG 50CAGI100CAG

B

compared with 0 uM, *P<0.05; B: Effect of cycloastragenol on proliferation of PIG1 cells treated with H,O,; compared with Control group, *P<0.05;

compared with H,0, group, *P<0.05

2.2 REEEX H0, 4 EH PIG] AERZS SN

555t BRALAH L HO, 4L SR 3R 5 R A (P<0.05); 5
H,O, 41#f 11, 50CAG 41F1 100CAG £ 40 it 11 B fa, 25 & Jh 1 7
T (P<0.05). LA 2,
2.3 INEEEEXT H.0, 4bIEAY PIG1 HARAT- IR

X AL AR L, O, AN IE TR T+ E (P<0.05); 5
H,0, ZHAH Lt , 10CAG 41 .S0CAG 41 F1 100CAG ZH f%) 40 ffd Y& 1
ZIREAL(P<0.05), 441 PIGI 41l Bax fil Bel-2 2 321k
TR LA B, 5% FRZEAR L, H,O, ZH 20 i Y Bax 25 [ #357K
It Bel-2 F FIFRBKFRRAL (P<0.05), 5 H0, 414,
10CAG 4 .50CAG 411 100CAG 4141 il (1) Bax & 132367k
BIREAR, Bel-2 #E I RBACF- BT (P<0.05) . UL 3 FIE 4,
24 WEREEX H0, £ I2H PIG]1 41 A0 S K3 A9 220

-4 PIG1 4H}uf¥) SOD CAT #l MDA /K E &R R, 5
Xof HRZHAH L, H O, ZH 41 ) SOD 1 CAT 7K F-#JF% 4% , MDA
T (P<0.05), 5 H,0, 41 #H Ltk , 10CAG 41 .50CAG 4

100CAG 41 4 jfi () SOD F1 CAT 7K 4 7} 5 , MDA 3 &1
(P<0.05), W1,

1.5

Relative melanin content

10CAG 50CAG 100CAG

Control
B 2 FREEEN HO, 4B PIG] AEERSSHNHM
Fig.2 The effect of cycloastragenol on the content of melanin in PIG1 cells

treated with H,0,

H202

Note: compared with Control group, *P<0.05; compared with H,O, group,
P<0.05.
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Fig.3 The effect of cycloastragenol on the apoptosis of PIG1 cells treated with H,O,
Note: compared with Control group, *P<0.05; compared with H,O, group, “P<0.05.

Control H,0, 10CAG 50CAG 100CAG
Bax e D GRS e s

Bcl2 @ - —

GAPDH " S S S— a—

Relative expression of Bax protein

Relative expression of Bcl-2 protein

Control H,0, 10CAG 50CAG 100CAG

& 4 IREEEEXT H0, 4 EH PIGI AT HXEARIENEIE
Fig.4 Effects of cycloastragalus on the expression of apoptosis-related proteins of PIG1 cells treated with H,O,

Control H,0, 10CAG S0CAG 100CAG

Note: compared with Control group, *P<0.05; compared with H,O, group, *P<0.05.

xR 1 {AEMPFHE SOD,CAT F1 MDA 7k F
Table 1 SOD, CAT and MDA levels in cells of each group

Parameter SOD( U/mg protein ) CAT(U/mg protein ) MDA ( nmoL/mg protein )
Control 12.45% 0.50 60.35+ 2.41 17.43% 0.70
H,0, 0.23+ 0.01%* 17.54% 1.05* 28.86% 1.73*
10CAG 7.54% 0.45** 37.86+ 2.27** 25.64% 1.54%*
S0CAG 8.77+ 0.53** 4486+ 2.69* 22.73+ 1.36**
100CAG 9.43% 0.57*" 47.85% 2.87* 21.07+ 1.26**
F 584.790 270.754 61.366
P <0.001 <0.001 <0.001

Note: compared with Control group, *P<0.05; compared with H,0O, group, *P<0.05.

2.5 RERENABEX/NREEITER H,0, 41/pRBBHEABEAER /D, 1M 10CAG 41 ,.50CAG Al
HE 4485 Masson-Fontana Ju 8 (B ZE A ILUENAE R 100CAG 41/MNR I BRI B 6 ZE EEH HO, 4L, W
— B RGN R LU RIS, TR MBAE S AEE,  KES,
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Fig. 5 HE staining and Masson-Fontana staining of vitiligo skin tissue of mice in each group

Note: A: HE staining; B: Masson-Fontana staining; Magnification: X 200.

2.6 FREEEYN HO, 4B 1 PIG] 41 5 5K /MR &
MITF, TYR,TRP-1, TRP-2 1 p-p38/p38 B E ik I S0

%26 PIG1 418y MITF  TYR . TRP-1,TRP-2 il p38 & [
TR FER R, 53X RAM L, HO, 441 # iy MITF,
TYR TRP-1  TRP-2 il p38 % [ LK TP IFHL(P<0.05), 5
H,0, 41 A [t ,50CAG #H 1 100CAG #H 2 i ) MITF . TYR,
TRP-1,TRP-2 F1 p-p38/p38 & HF KK T T (P<0.05). 5

A
(P&& qu \QCY'O @dp \@QY’O
W N S e w—
e . -
e e -
- — — —
P-P38 D w— —— G—
P38 - — — - -
GAPDH e S5 Sius S S

MITF

TYR-1
TYR-2

Relative expression level of protein

Control Model CAG
-_— 0

MITF
TYR
TYR-1 101 &
TYR-2
p-p38

P33 A —_—
GAPDH

Relative expression level of protein

= Control

PIG1 4 — %, % 41/ B & B 414 b MITF . TYR . TRP-1,
TRP-2 il p38 B AR AR T2 5 B35, 5X AL H, AT 4
INERBZ RZH 49 MITF TYR  TRP-1 , TRP-2 #l p38 25 ik /K
SEIRRAR (P<0.05). SHERIZIAIEL , CAG 4/ Bl ka4t
MITF ,TYR TRP-1 TRP-2 FI p-p38/p38 & [ K ik /K V-1 7+ &
(P<0.05), WL 6,

== H,0, 10CAG =3 50CAG o 100CAG

1.5 ©= Control

p-p38/p38

e Model CAG

p-p38/p38

TRP-2

B 6 FEEREN HO0, 1B PIG] Batn AER/NR F MITF, TYR, TRP-1,TRP-2 #0 p-p38/p38 & A FiXHIZ M0
Fig. 6 Effects of cycloastragenol on the protein expressions of MITF, TYR, TRP-1, TRP-2 and p-p38/p38 in H,O,-treated PIG1 cells and vitiligo

miceNote: A: Protein expression in PIG1 cells; B: Protein expression in vitiligo skin tissue; compared with Control group, *P<0.05; compared with H,0,

group or Model group, *P<0.05.
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SAATEN . ST AT S, AW ST HEN PR B R ] RE R 8 IR
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I7 AR RN 2 —

TR AN AR RIBE S B At b A9 (3 A T2 BB KU B
ASCHEFHERY, AP LAIE B AR R R AN PIGL S AfF 5%t
G E T I KRR A M RE T , 45 2R R R B R
IKH] 200 WM X} PIGL LSS FEAHMHIAE A . PRt 4% 1
10,50 1 100 pM M FIVREE . 11 H,O, 403 PIGT 2 ffd ke
SEMRA R, 4521, 10,50 F1 100 M B PR BT Y
AR H,0, 4 PIGT AR MUEFE A/ HT, JF HisiZe 1T 1,0,
VIR T R AL T8 1 Bax RIKIKOP R RAR L K
UM TE I Bel-2 BT . MAh, B RIS T H0, Y511
PIG1 Zf o4& fk i SOD il CAT H/K-F-, TFEAR 1 44k
) MDA /K- X Segf R, PR T i A B TR 1o i 4
PR SRR AR A4

B AR A ZR A5 A (B 2GR IR T kA R i fie
HERR AN B R R A URIRYT RN 2T 2 — A
WA R R, BRI DR BT SR = T HL0, Ab B
(4 PIG1 2 b By AR (3 5t o FLRT, BB IS B (A A S B 9T
FARD . R T DB UERR B REmET XA YT A A 0F
FEMBERAF LB T AN AR . HE 3 @1 Mas-
son-Fontana s (455 % B, FRET EEREAT T4 i 1 KU
JREL L B B AR R o XSS R FEIMIEW] 1 36 5 R
BT EEX AL E S E

BERNAEY S 3 TR R AR L - TYR
TRP-1 I TRP-2PI, TYR 2 MR 4 it BRI G, AL i iR 2
HeAb A= i DOPA, Jffi{k DOPA % ft i DOPA Jif . TRP-1 Al
TRP-2 7£ TYR B ERM AW G AR IEN P, MITF 5
TYR Ji5 8hF b EEAR ST M-box JEF45 G, 77 R AR AE
PRI 5P, PRI MITF 7R3 A 28 A i ThIEC A o A P,
AWFFELER AR PR B B T B0, 2R PIGT 46 A
EVR AV B2 [k 2H 41 b MITF  TYR \ TRP-1 il TRP-2 (4R 15
K, IR HE T R ARGl

— LR R W], MAPK i i (ERK JNK fil p38) 257
MITF { PRI 50, MAPK B BERR b 2 Bl dis h (4 3= TR Y
fRg g ez — 0, WM, p38 iliid cAMP W ITHF4: 5 Y
R AL IS MITF, gEifi 8 TYR TRP-1 fil TRP-2 #y3ik, &
BURORRER, ANPRER I, S K e it T 10,
ALBREY) PIGT 240 AN F A/ BB IR 22U P p38 B BEAR AL , X
] AR PR B R R R G R — iR

25 B RTIR AT SE R B AR A LK A S ) K- T
REE 2 0 2K 5 1, %) LR BT B IR AR, AL
B p38 (5 S M IS A G, Pl , PR B IR AT AT REAL N
PRIGYT AL 258
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