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WE.BW Rerfsia R LEL£BBI6FI0mIZ &% 2 S8 raBih, HiE KIMEHF
B16F10 zm i, A MTT sk 4l BI6F10 ta je 576 %, MJs S o A mie st BA o- 2L & £ mia ks &
(a-MSH) i FAE A A fo Bt R +% B NS % 5,10 /220 ymol - L' 28,357 48 h, NaOH Z ik 4= % & Afbik &
B m A N L G E AT Ao Bk R R B , WST-1 k46 4w i 9 42 B AL 4 B AL B (SOD) 76 M An B — B
(MDA) K F b5 3 5k sk e 7& 1 A (ROS) K -F , 52 8F -2 8 PCR A& M fn4r % Ao 285 1(HO-1) mRNA #.i&
K -F, Western ¥p it ik #oml 4% B F E2 48 % B F 2(Nrf-2) ## HO-1 B @ £ Xk KF, R A E5,104
20 ymol-L"*+ B16F10 2 jo 45 7% L %vhr, S miasTRAARIL , A ML & 54 SR ARBERT EH4F
(P<0.01);SOD # 1 & 1% (P<0.01) , MDA #= ROS 7k -F #+ # (P<0.01) ; Nrf-2 & & & F #% HO-1 mRNA #= %
B &k B EBAR(P<0.01), HAER Ak, A +% B 05 % 104220 umol-L "2 B16F10 20 i, 2. &, % 4% o
B4 28R By 7% M 5 4K (P<0.05, P<0.01) ; SOD # 4 # & (P<0.01) , MDA #= ROS 4~ & "] % I 1% (P<0.05,

P<0.01) ;Nrf-2 % & & T i#% HO-1 mRNA = & & &k £ K-F 7+ 5 (P<0.01), Z5i % Zfi5 & T Ak 18 1T 47 )
B16F 10 &m it BAL B 8RR i 9] - 2 & & Ak, LT a6 5 494 Nrf-2/HO-1 12 5 i@ %A %
KR wAfE; LEF; HAT-E2MXE T 2; fir & e A B 1

FE %S .R285.5 X EkFRERD A
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lanocyte-stimulating hormone, a-MSH) 75 5 19 /s K,
ML R B16F10 4 il A5 8, AIF 5 X MR 0 3R 7
B 52 e S AT RE A AL -

1 5 FE

1.1 .25 EZ RTINS

B16F10 4 Jifd , vh I BL = Be i M e . & TR R
(£l 99.2%, it : 19073005) , P4 1|45 4 &7 4= 9
PHEARA A . MTT, dto 5 BB A Y HER A R
WAL H) s £ i€ £ 1 (levodopa, L-DOPA) \NaOH
Hl Triton X-100, Fif/ 9 TRA RA A ;o-MSH,
% [E Sigma 2 Al ; 8 A b 9 B 4L il (superoxide
dismutase, SOD) i 14 . 4 —. [ (malondialdehyde,
MDA) & & F1 1% 1 4 (reactive oxygen species,
ROS) 7K~V 1200 &, o vt A B0 2E ) LR 5 i
G bt/ B Nrf-2. 1L 21 2 i %0 i 1 (heme oxygen-
ase-1,HO-1) Fl B WLEh & 5T (—Pi) SR i 4
1k Wy B A5 ]t 2E 40 %R 196G 2 5t (L dt ),
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ABclonal /4 ] ; RNA $2 Hia 57 & (HiScript | Q RT
SuperMix for gPCR #12 x ChamQ Universal SYBR
qPCR Master Mix, 2% [ Vazyme /A . 4> A ZhEER K
B R G Image J AT, IR RERHEA BRAF .
1.2 MTT %4 B16F10 475 iE %

B16F10 4 ffd A= 1 2= X450 A K, T AL
Fiz 1 45 £ 5000 48 fifg (200 ul) fin A 96 FL # .
37C ,5% CO, 15 =46 15 3% , -8 20 ML BE )5, 57 45
FH MA%Z T E% 0,1.25,2.5,5,10,20, 40 Fi
80 umol-L™". & 48 hJ5, it A MTT ¥ 20 L,
4 hJ5 37 B3, iInA DMSO 150 uL, % #4535 10 min,
490 nm Ab I 52 WG EE (Ao nn) o FEAH X 3B AL,
T HE A 3R . AMIAETE 3 (%) =45 252 A gy o/
JHL X HRZH Ag0 % 100% o
1.3 LSS . oA IE

B B16F10 41 /il T 25 cm® 41l ity 15 % i, $EFb
%o 1x10° L', S5 mL & 10% Jig 4= 1 i Y
DMEM ;9545 , T-37°C,5%CO, 85 24 h i 9% . 1%
4 A K 2 25 80%, F PBS ¥ 13K, Jil A 0.25%
EDTA-E & FiF 1 mL, T 37 CHI s 5= 46 i 1k
2 min, ¥ 1: 2 LU BIAL G . 5250 43 A 4 i % B4
a-MSH AL R AL +4¢ 7 fiE 2 5,10 120 umol - L™
2. AT BRI A 10% Jif 4= IfiL 7 1 DMEM £5
FEhL BRI N A «-MSH 300 nmol - L7 A5 7 +447
TR ZE A «-MSH 300 nmol - L™ FlIA [i] ik i
ZHARE . M3, K48 h,
1.4 NaOH f#£% M B16F10 A EBESE

FEAn AL 13108 L R0 T 6 fLAk 1, 5L 2 mL
Kigt 24 ho #5213 /0 AL # T AR 4B, A 75
10% DMSO i NaOH 1 mol-L' % 1 mL,80°C/k
%1 he HUA 200 pL inA 96 FLAR T, I AE Ajgs amo
SEGERE 3
1.5 L-DOPA St iE % & ZE B16F10 4 i B = B
i1

P 1.3 b B AN MG, FH W04 /9 PBS PR JE A
1 mL 1% Triton X-100 4% , Pk # —80°C vk 4 h
30 min, ik F #4220 min, 184)5E0100 uL T
96 fL# H, il A 100 uL L-DOPA 2 umol-L "R %],
7CTHFE 1 h,IGE Ag e LER T 3K,
1.6 WST-1;%4&il B16F10 A A SOD i& 14 %1 MDA
KR AL R AR T ROS 7k F

1.3 22 TR AL B0 M, 453870 & 3 ] 45
A, K00 40 AL SOD 15 1 22 MDA 1 ROS /K- .
1.7 RT-qPCR#illl B16F10 2 f1 HO- 15 E mRNA
RikKFE

22 1.3 Kb HL4H i 48 h, 4 RNA $2 550 & i B

TR A S RNAS T E Ay o 1 Asgo o PEHT RNA
it DA RNASHINR , H 00 i s an) @ v W 5 4
4 H cDNA. #% ChamQ Universal SYBR gPCR
Master Mix i 5 & vi B 45 U 47 50 B 2 & 300 4% 5
PCR (real time -quantitative reverse transcription
PCR,RT-qPCR) . Jx i &A1 20 L, f145 SYBR
qPCRIE AW 10 uL, 514 (10 umol - L) 0.4 L,
cDNA 1 g, JC RNAilf /K #b 55 22 20 uL, HO-1 5B
¥ %11 NCBI # 4% , il Primer premier 6.0 4k {47
lYcit. pULSE ST 51k LiE: GGCTG-
TATTCCCCTCCATCG, F i : CCAGTTGGTAA-
CAATGCCATGT; HO-15149)%% 4 _I-1i# : TGACAC-
CAAGGACCAGAG, Fii7: AAGGACCCATCGGA-
GAAG., 414 4:95C 30 s, 95C 10 s #i160°C 30 s
(40MJEFR),95°C 15's, 60°C 605,95C 155, 4k
fi ik , R 27229 3 HO-1 mRNA AR 335 7KF .
1.8 Western E[l3Z5 %46 i Nrf-2 #1 HO-1 E 5 R IAK T

HU1.3 Zb FRANM , F PBS B 21K, FH & 1% 4
FH i P 6 Rl 8 47D 11 590 1) RIPA 22 i £E VKV 5%
11235 4 it 60 min,4°C 9419%xg 5.0 5 min, 7355 |-
THRORAF R . FHBCARHI &8 A e & .
FH 10% | Bt B R 511 - 3R P s T Je R P2 P DK 3 285 4
i, IR 2 R O . =0T F 5% AR
Wiky B 2 h, I 5 —$T (BT HO-1 g : 1:1000; $1
BHLsh & 5bT:1:2000) W & i . 5 E-80
(1) Tris 2% M (TBS-T) PEisk, F-5 —#1(1:10 000) %=
T E 1 h; TBS-T e, i A ECL W2
W, 4 A BB S R R FEE H 451, Image J
ST A ROGEE . FERE R SNSEASW
T WOCRE HE 2 B ARER A AHXT 28K
1.9 Fit=5Hh

SR 25 T BE ] xes R, >R FH SPSS 24.0
PR BT AT 7 22 5P ARG . A5 7 25551, Z4LIR] E
AT R 7 25001, W EL R ) LSD-t K 56 5
AT ZEANTE ] SR T Weleh vE#E1 73T U 22
AT, P L3R H Bonferroni ki 5. P<0.05 Ry 2
SEAGITEE L,

2 /R

2.1 ZAEEEXT B16F10 M iE XA 2NN

wE iR, 59005 AL L, % B R
e J# <20 umol - L % B16F10 41l g 77 1% % ik 35 5%
Wi, DR FE 22 HBE 2 5,10 #1120 pmol - L #E47 )5
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Fig.1 Effect of anwulignan on cell viability in B16F10

cells by MTT assay. B16F10 cells were treated with anwulig-
nan 0 (cell control), 1.25, 2.5, 5, 10, 20, 40 and 80 pymol-L™
for 48 h. xxs, n=3. **P<0.01, compared with cell control group.

22 £HEEM «-MSHIFESH B16F10 i E &
E=d—g: oA

mE 2 mrs, 5905 B A L, AR A
B16F10 4 it S £6 28 7 1 . & T = (P<0.01) . 5
TVZAR LL , B0+ i % 2% 5 umol « L™ 41 24 i 2B £, 2%
SR 54k, 10 120 umol - L4 58 35 T [ (P<
0.05,P<0.01).
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Fig. 2 Effect of anwulignan on melanin content in
B16F10 cells stimulated by a-melanocyte-stimulating
hormone (x-MSH). B16F10 cells were treated with a-MSH
300 nmol - L™ and anwulignan 5, 10 or 20 umol - L™' for 48 h,
respectively. x+s, n=3. **P<0.01, compared with cell control
group; #P<0.05, #P<0.01, compared with model group.

2.3 £APEE a-MSH i 5 /Y B16F10 41 il B & B
[rssr gz apAl|

W 37, 5 20 Xt B LA Lb , A5 20 i 2 R
i35 1 5 2 T 5 (P<0.01) o SR RUAL A Lb , A R+
TR 10 #1120 uymol - L A BE A R il i M & T
[ (P<0.05,P<0.01),
2.4 £AAEE «-MSH % S8 B16F10 1 SOD
&M% MDA #1 ROS 7k £ 89 22

s 4 Fn1E 5 s, 5 A0 FEZH AR L, B A 240
B16F10 4fiffl SOD & :F#{k(P<0.01) ,MDA F1ROS
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Fig.3 Effect of anwulignan on tyrosinase activity in
B16F10 cells stimulated by «-MSH. See Fig.2 for the cell
treatment. x+s, n=3. **P<0.01, compared with cell control group;
#P<0.05, #P<0.01, compared with model group.
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Fig.4 Effect of anwulighan on superoxide dismutase
(SOD) activtity (A) and malondialdehyde (MDA) content
(B) in B16F10 cells stimulated by o - MSH detected
with WST-1 assay. See Fig.2 for the cell treatment. x+s, r=3.
**P<0.01, compared with cell control group; #P<0.05, #P<0.01,
compared with model group.

3k i 2 SOD i 7 34 Ft w55 (P<0.05, P<0.01) ,
MDA F1 ROS 7K~ fit Ak ( P<0.05, P<0.01) .
2.5 Z£HAEEX «-MSH % S H) B16F10 ZA i Nrf-2
EAK TiFHO-1 mRNAFIE AR IZRI 0

WE 6A BT/~ , 54Xt FEALAH L, A A 20 HO-1
mRNA ik 2 3 &AL (P<0.01) ; S5HRIZ A 1, A
4+ L § 2 5,10 F1 20 pmol - L' 4 HO-1 mRNA
FIRIK -1 (P<0.05, P<0.01) . HI[& 6B s,
5540 ok BE LA L, BRI ZH HO-1 T Nirf-2 25 1 26 34
T ZERFAR(P<0.01) s SHERILAH LE B+ 22 F R 22
20 pmol « L™ 20 HO-1 & 1 & ik /K- B i 34 i ( P<
0.01) , FBiM+42 Tl 5,10 F1120 umol - L™ 4 Nrf-2
B IR B3 N (P<0.01),
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Fig.5 Effect of anwulignan on reactive oxygen species (ROS) level in B16F10 cells stimulated by «-MSH detected
by chemical fluorescence assay. See Fig.2 for the cell treatment. A2 was the semi-quantitative result of A1. FI: fluorescence
intensity. xxs, n=3. **P<0.01, compared with cell control group; #P<0.01, compared with model group.
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Fig.6 Effect of anwulignan on mRNA and protein expres-
sions of heme oxygenase-1(HO-1) and protein expres-
sion of nuclear factor erythroid 2-related factor-2
(Nrf-2) in B16F10 cells stimulated by o-MSH. See Fig.2
for the cell treatment. A: the mRNA expression of HO-1 detected
by RT-qPCR; B1: the protein expressions of Nrf-2 and HO-1
detected by Western blotting, and B2 was the semi-quantita-
tive result of B1. xxs, n=3. **P<0.01, compared with cell control
group; #P<0.05, #P<0.01, compared with model group.

3 itit

a-MSH 1E R BB R AL =% K, il ff B1I6F10
21 it 1 A TR il O R e, R R AR 2. I,
TEFF A8 W JE 1Y oa-MSH AT 1 S 75 5 5] 3] 384 B o
RO W, g7 0 R DU B LUBE 5T 25 W Y 36
ERM™ . AR S R Bon & IR AR E
<mmmhbwﬁﬁmﬁwﬁaé¢mﬁbﬁ%z
FNEZ 5,10 1120 umol- L #EFT )5 2L 5256 .
Pk T il €2 3% 5 G 10 PR i, A1 aht B O
0441 2 0 2R TR B A v i R e 3 A R RT A
il R AR . ASHFSR 45 0 R, B16F 10 4 il 2
a-MSH 55, it (0 2R 75 B RN SRR BG4 FH
BN, 2200 a-MSH 175 5 1) 2R 40 2 R 2R AN A AU 1 &
W, TR 10 F120 pmol - L i & 1 il «-MSH
1) B16F10 Pz B s v, el /D BBt R A Al
AL Y A R R A7 2 0 T R AR R R
/J\MS%@ A WE R A AR A PR RE  7E
a-MSH fit JF 22 8 R A s TRl K 1 i T 7
L-3, 4- 52 K 9 &R 1) 48 A6 8 J B o oo i v A
U, H o-MSH %5 S B A E A 5 ROS 1= A
K, SOD AMYREA BCE BRI N4 A H 5, i nT 4
] i 2 Tt 1 9 P 3 e T B R I o R R A
AR SRR S DT el 2 396 e S0 40 e 1 462 45, L
AWROARIENIER ™, SZ2MRiRETZ
Fipe SRR, i & F R0 L 22 W R P AU I
MR EHA IR AEAEMMIEN . R RE
B, 42 Mg % ] 10 ) o-MSH 17 5 19 B16F10 4 Jity
ROS 4 A%, B Ik MDA /K -, 48 v ¢ 5 Bt 44 1k il
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Effect and mechanism of anwulignan on melanocyte-stimulating
hormone-induced melanin production in B16F10 melanoma cells

ZHUANG Wen-yue', SU Xiao-ming?®, ZHAO Ming-yao', LI He®, WANG Chun-mef#®,
CHEN Jian-guang?®, LI Zheng-yi*, QIU Xu-dong®, DU Xing-xu®
(1. College of Medical Technology, 3. College of Pharmacy, 5. Affiliated Hospital, Beihua University,
Jilin 132013, China; 2. Clinical Lab, Jilin Provincial Cancer Hospital, Changchun 130000, China;
4. Laboratory Academy, Jilin Medical University, Jilin 132013, China)

Abstract: OBJECTIVE To investigate the effect and mechanism of anwulignan on melanin pro-
duction in melanoma cells. METHODS B16F10 cells were cultured in vitro and MTT was performed to as-
sess cell viability. The experiment was divided into the control group, o-melanocyte-stimulating hor-
mone (ax-MSH) model group and model+anwulignan 5, 10 and 20 umol - L™ groups. Melanin content
was detected using the NaOH decomposition method. Tyrosinase activity was determined by measuring
the rate of dopachrome formation of levodopa. The activity of superoxide dismutase (SOD) and content
of malondialdehyde (MDA) were determined by WST-1 assay. Chemical fluorescence assay was used
to detect the content of reactive oxygen species (ROS). The mRNA expression of heme oxygenase-1
(HO-1) was measured by real time-quantitative reverse transcription polymerase chain reaction. The
protein expressions of nuclear factor erythroid 2-related factor 2 (Nrf-2) and HO-1 were measured by
Western blotting. RESULTS Anwulignan 5, 10 and 20 umol - L™ had no significant effect on the viability of
B16F10 cells. Compared with the cell control group, the melanin content and tyrosinase activity were
significantly enhanced (P<0.01), the intracellular SOD activity was decreased (P<0.01), the MDA and
ROS contents were increased (P<0.01), the expressions of Nrf-2 protein and its downstream target HO-1
mRNA and protein were significantly reduced (P<0.01) in the model group. Compared with the model
group, the melanin content was reduced (P<0.05, P<0.01), the activity of tyrosinase was inhibited (P<
0.05, P<0.01), the intracellular SOD activity was increased (P<0.01), the MDA and ROS contents were
significantly decreased (P<0.05, P<0.01), and the expressions of Nrf-2 protein and its downstream target
HO-1 mRNA and protein were enhanced (P<0.01) in model+anwulignan 10 and 20 ymol L™ groups.
CONCLUSION Anwulignan may inhibit melanin production by suppressing oxidative stress. The mech-
anism may be related to its inhibition of Nrf-2/HO-1 signal pathway.
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