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Syner gistic anti-UVA radiation of Lonicera japonica polyphenolsand
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Abstract: In order to investigate the protective effects of extracts from Vaccinium vitis-idaea L. and
Lonicera japonica on oxidative stress damage induced by long-wave ultraviolet (UVA) radiation, a UVA
induced oxidative damage model of human hepatocellular carcinomas (HepG2 cells) was established to
investigate the protective effect of a compound made from Lonicera japonica polyphenols and Vaccinium
vitisidaea L. ethanol extract (compound for short) with a mass ratio of 1 : 1. The influence of the
compound on superoxide dismutase (SOD) activity, glutathione peroxidase (GSH-Px) activity, catalase
(CAT) activity, malondialdehyde (MDA) concentration and reactive oxygen species (ROS) content of
HepG2 cells after UVA irradiation were analyzed. The results showed that the compound alleviated the
oxidative stress damage of HepG2 cells induced by UVA irradiation through activating the antioxidant
enzyme system and clearing ROS. Compared with those of model group, the survival rate of HepG2 cells
after treatment with low (50 pg/mL), medium (100 pg/mL) and high (200 pg/mL) mass concentration
compounds was increased by 15.26%, 33.59% and 66.15%, the SOD activity was increased by 10.72%,
32.43% and 54.08%, the CAT activity was increased by 16.48%, 36.90% and 116.20%, the GSH-Px activity
was increased by 52.97%, 71.44% and 117.14%, and the MDA concentration was decreased by 17.12%,
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31.22% and 59.41%, respectively, and ROS expression level decreased significantly.
Key words: Vaccinium vitis-idaea L.; Lonicera japonica polyphenols; anti-UVA radiation; reactive oxygen

species; antioxidant enzyme; biological engineering

BHMRIE N R A e ) R E R R,
JUH R 2035 5 1) 1 I 58 AR 2R ((UVA |, 320~400 nm ),
1] BR S 25 B8 R = AR TG R4 (ROS) FIG P
A (RNS) B @SR gupu 25t fa i, 75 S 40 52
VRN B Jok P 15 6 700 A2 7 9 7= it o ) 2 A K
WAy, BA RN PERE, fE—a BE L
Xif f AR B IR . (HIGIE AL 2B IR (kg
RIS, ORI AEY . REERBENTAEY S ) b
Yy BRI (AR EER gk ) B8 RS RV
A R AR PR A W K AE T KR B G S A 2
LR | B Ik SR 4R I P A R A
GAVE RO ik, FFAEZWAERNTARY)
o FE S S OGP A AT TERAEE

PR R, HEEAE UVA 5%
R4 . ROS FITA % (MDA ) ARG . ZekE
RO R R DL SRR A AR, B3
P NGB TG ) . PURAL RS PR T R R R
4 A . GENDRISCH Z5UifF5¢ & B, JEHFEZAL
B YRR R R A R UVA Rk 542k
(UVB) IR LI Am S, ] 1R 55— Bl 2k
SRR A Bz P AR RO A 2 AR

25 e ALY 44 /€ ( Lonicera japonica) A 2.
A B} ( Caprifoliaceae ) Z4FEA4 MY H AT 1AL
PR AN, R E S A A A, REE .
Z AR RSN EEIREN Y . SRAZ T
] 3 e A ) A A R 1 R T 3 S T e e D
AR IE AL, EE]—E M ARCERP, AR
Z I IR B B SR MR OO R A SRR
WA 54 S B A R SRR A T
41 5 A% ( Vaccinium vitis-idaea L. ) J& £t % 4l
( Ericaceae) #if% )& ( Vaccinium) # 4/ NEA, F
BN AE HE /NS IS M IX, AR AL 5,
HIRSCE & 20, 2. 8. OS2 MIETE
By, BAPUEALIE N BRI ENIBE S IESL, 4
B TR P A G AT R A B 58 AR RN
VAR SHE ;. ZREEA R, A8 B k2 T SO T
IR KA, EEVRAE ;A6 1 X 1 = R
M BE S CAE 2 R SR e se T, M 2 W
ST MG AA G . B, Brak . iR a R
L& MIE

ARSCHIFE A AR AL 2 W5 21 5 g 0 ] 2R
RIREWF LA s R B, WP i

A A H SRS BT A AR BEE TE 3 AT T AL 2 B
X} UVA 58 B AT 408 ( HepG2 401 ) BB 17E .
D3 g R R S €0 R A B0 7 G 7 i B BT 58 R0 R 8K 7= )
156 o FH 2 AL S IR AR A -

1 SCIGERSY

1.1 MR, RS EE

IGIETE R (RAEA-3-FE MR R 5
90% ). S HAEHRI) ( SARIEZ W) 5 298.74 mg/g ),
F 4", HepG2 4l , b3k FLA= MRk A B 7 5
DMEM &b 323, tgeal, bl ity s 25
RARAF; B4 (FBS), hgal, #iim Kt
HEURHE R AR A A A B LR (SOD)
Rl & A ISR (CAT )5 & . W % (MDA )
W& e H G S Y ( GSH-Px ) 77 £ .
HEHERE (BCA) W&, M dmdy TRIFR
frs WEPESA (ROS) K&, KREECEWHAR
FRA W BEFRERZE b (PBS, pH=7.4). BiEA
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200 pg/mL ( FRERED ) ERYH) DMEM 837
J o BORIZE FN2S (4 A DMEM 555 5L, gk o5
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UL i ) Yo = TEBAVBRA 00 (2)
Ass i

HH s A spapna N SZIH AR AV AE 490 nm &L

WHERE 5 A s i 25 FHLLTE 490 nm Ak AR OEE .

1.3.2 H Bt UVA 45 B4 HepG2 4a it 3 B AL AR
A5 M AR ] K,

1.3.2.1 AR

BOSHEAE KA HepG2 400, B4 N AL
SE ARG IR A B N B B 1x10° A~ /mL, % Fp
F 6 fLthk, BfL2mL, [HIEKEFE 24 h, &H.
1.3.2.2 BT E LB R0 15

F I8 1.3.2.1 L5 7% HepG2 AL 370 T 6
LA, 24 hfE5EiIHER R, PBS ok 2 3k, 3 4M5C
B2 A 50 pg/mL (fIRFT R4 ). 100 pg/mL
(PR ). 200 pg/mL ( EEEREH ) &
BC4 i) DMEM 15373 BRI Z il %S 41 A DMEM
Wrgedt, HIRKEFE 24 he FPEIHETFRIE, PBS ik
200, JEFEINAZE PBS BiEdliE, A 1.3.1.1 %5
RN EIE UVA 8 185 B 4 IR S 06 20 A
BRI, 25 AT T4R IR . fRIRZE S5, 5745 PBS,
fnA DMEM R;35E, 4kZeR55% 24 h, M4 SOD.
CAT. GSH-Px {7 &UaEH Bk 17 505, AT AR 44
BCA 7] &5 U B A5 5 3 1 5 o
1.3.2.3 BRI MDA & & 52

FR4E 1.3.2.2 7155 MDA 3250 & Ui B B 1 78256,
[F] B AR 4 BCA 357) 6 1 I 4500 2 4 1 5 oo
1.3.3 A fhst UV 4558 HepG2 48 ROS 4% 8

EA!

4 ROS 57 & U 45, # BEUAFREE 1 ¢ 1000
FHJC ML 15 35 Wi W B¢ DCFH-DA R Rk E N
10 umol/L, 53] DCFH-DA T/EW . W% 40 i 35 55
W, A DCFH-DA TAEW stor sz B0, Eais
A 30 min, JHICIIE S FRMMBEGAM 3 K, LLFEsr
LA A A DCFH-DA . Y4 20 i J %€ %
B g
1.4 EIESW

AT ELE 3K, 458 BHCE Y EHAbR
27 FR, K Origin 2018 2 #4428, SPSS 26.0
TR AT G2

2 HRSHE

21 SEEMT UVA R HepG2 MK RPEE
2.1.1 UVA #5881 % 5t HepG2 4 L7 i % 09 %
13 UVA %8B HepG2 4IIAEE %1

=
5 Hlﬁ‘l o



553

W, %5 SERALZH 5L GG BRI P BT UVA fT ©573 .

120

100 |

80

60

RIS/ %

40 t

20

0 324 648 9.72 12.96 16.20 19.44
UVASR B E/(J/cm?)

Bl 1 UVA & B & X HepG2 40 IAEIE R 1 7 M

Effect of UVA irradiation dose on survival rate of
HepG2 cells

Fig. 1
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Fig. 2 Effect of compound mass concentration on survival
rate of HepG2 cells
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Fig. 3 Protective ability of compound with different mass
concentrations for HepG2 cells irradiated by UVA
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PR F] 83.24%+3.88%, BBIHIAIGIN T 66.15%, ik,
TR FC I AE HepG2  ANLAF I %53
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(i) 52 S5 B AT ok 4 1) PR SRR BE ) o AR L il



©574 - M 4m 4 T FINE CHEMICALS

42

XHARIT A A g R ER, mAThE . 2t
RAE W BRI B 4A SRR B
FESBCXT UVA 58 HepG2 40 it fir £ AL 5 45 41
Jitl SOD 3% 1 iy 521

240 A

HH

)

N
[=3
S

SODYf #1/(U/mg,,
- 8 8 8 8
HH o
[=%
o
-

ZHH HRH KRR PEE WRE
WA WEH WE

B

a
T
T

W
(=]

CATiE J1/(U/mg,,)
_ Y
f=) (=] (=]
—HH o
&
4 a
[¢]
o

=HA KA RER PEE B
4N WEN

50

C a
I
I

240 -
30 b

% 20 |

GSH-Pxi# J1/(U/mg,,,)
o )
-
bl
F o
E -

R4 BRA RER PEE R
4 OB WEY

D a
L T
1

—
W

€

|—I—|

SEE MNE [RE CPRE AR
WRBEZH VREE YREEA
Pro fRERE M
Bl 4 AN f vk B 52 FC W) vt UVA 6140 HepG2 41 i
Sk A T ES AL
Fig. 4 Effect of different compound mass concentrations

on activity of antioxidant enzymes in HepG2 cells
induced by UVA oxidative damage
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[i] Bt F B AR 52 56 S A o S 2 A R G o A i . 5
RV AR LY, A [W] o 2 vk B2 52 BC ) % Hep G2 41 ifd i
TR ER S, AT LA A UVA 4R BB 4
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53

WA, % BHEZ WS 40 BB L RS U P Rl BT UVA 48 5 575+
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HET 2N MDA KF- T, REXTHL ROS 514 1)
RIEALVE R, T S8 AL 345405 . THIESEN 451261
T AN, 24 UVA TEREIAMR R Ik B 2R, Sk
{i SOD il GSH-Px 7 /1, ¥4/ MDA ¥ .

S5EEAIAM L, 28K, . mSrls g
AbFR S 1 HepG2 20 43 ) AR 7Y 201 fr) 240 M A7 36 32 14
T 15.26%. 33.59%. 66.14%, SOD & y¥hn T
10.72% . 32.43% . 54.08%, CAT i HIEHNT 16.48% .
36.90%. 116.20%, GSH-Px i I T 52.97%.
71.44% . 117.14%, MDA WJE FE T 17.12%.
31.22%. 59.41%, ROS F£ik/KF & FF, 28 FF
w, EEYEERE UVA 518 HepG2 4l il fir 8 4A 1k
05 41 M A7 R AL R SOD . CAT il GSH-Px 25 fif
IR TR, FEAL MDA HREE
2.3 EfRWt UV iR HepG2 4iA ROS & /I

MUK I 7E 4D LR E R T T ROS 7K
SRRITHE, SRR RN ST &3 ROS
BT I, BB I Bz JER 200 e v 1) SR A TSP . v iR
FE B ROS 2345 5 R B TR 1) F2 B2 28 (1 SR 43, 79
YL ANIE TR B A AR, B SRAE, ARG

A, AN, S A T, HEE R
e, B 5 hRIE R E E B X UVA
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A—7Z 1 B—ERI ; C—RBTE W B4 s D—rh TRk AL

E— i BTt e B2 21

PS5 ORI Bk BE S RC A X UVA L5415 HepG2 4 /g
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Fig. 5 Effects of different compound mass concentrations on
ROS content of UVA oxidative damage HepG2 cells
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