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Lonicera japonica inhibited the oxidative Stress induced by the
heavy metal
Seung-Hee Yeom!, Seon Been Bak!, Sun-Dong Park!", Kwang-Il Park?’, Young Woo Kim!"

ISchool of Korean Medicine, Dongguk University
Department of Veterinary Physiology, College of Veterinary Medicine,
Gyeongsang National University

ABSTRACT

Objectives : Lonicera japonica is known for anti-inflammation and antibiotic effect in Korean medicine. This study
aimed for investigating the cytoprotective effect of Lonicera japonica extract (LJE) for HepG2 cells against arachidonic
acid (AA)+iron-induced oxidative stress.

Methods : The effect of LIE on cell viability was assessed by MTT assay. ROS assay was selected to assess antioxidant
effect of LJE. To assess LIE's effect on mitochondrial function, flow cytometric analysis was operated. And
immunoblot analysis was used to establish the underlying mechanism of LJE.

Results : LJE protected HepG2 cells against AA+iron-induced oxidative stress by phosphorylation of liver kinase B1 and
blocked the decline of procaspase 3. Also, LJE preserved the mitochondrial membrane permeability induced by
AA+iron.

Conclusion : LJE protected the hepatocyte from AA+iron-induced oxidative stress by activation of LKB1 by the
preservation of mitochondrial functions.

Key words : Lonicera japonica, Arachidonic acid, Iron, Oxidative stress, LKB1.
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2. Ak

Arachidonic acid (AA), ferric nitrilotriacetic acid
(Fe-NTA, 3-(4,5-
dimethylthiazol-2-yl)-2,5-diphenyl-tetrazolium
bromide (MTT)Q} rhodamine 123 (Rh123), Calcein®}
Propidium iodide (PD+= Sigma-Aldrich (St.
MO, USA)°llA, Dimethyl sulfoxide (DMSO)+= Junsei
Chemical (Tokyo, Japan)ollAl F-45tIct
medium (DMEM),
Penicillin Streptomycin, Fetal bovine serum (FBS)-2
Welgene Inc.(Gyeongsan, Korea)ollA 45ttt
procaspase 3, p~LKBI1o| gt At HRP-conjugated
anti—rabbit IgG, HRP-conjugated anti-mouse IgG

iron), isoliquiritigenin (IsoLQ),
Louis,

Dulbecco’s modified Eagle’s
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antibodies= Cell Signalling Technology (Beverly, MA,
USA), B-actin®]l Hfet A= Santa Cruz Biotechnology
(Santa Cruz, CA, USA)o|A Y45}t

3. AlZ =Y

HepG2 cell (4 2l 7t M2 Hela cell:>
American Type Culture Collection (Rockville, MD,
USA)ollA +9dsll, + &7 AZ 2% DMEMe| 10%
FBS, 100 unit/ml penicillin, 100 gg/ml streptomycin
S &35k HiRR 37C, 5% CO. 379 incubatore]
Al kst ZF A9l Holl= 124Xt Bk FBSE X
koAl %2 DMEMCOZ starvatione AlZT.

4, MTT B4 (MTT assay)

HepG2 cell:& 48 well plated]] 6x10"  cells/well2
HjoFsto]  HdPstaitt. Fig. 1BolAE LJEE 10, 30,
100, 300 pg/mle] SZEZE, positive controlo]&
[soLQE 20 ug/mle] BE=2 ATste] 2447 H<t
djeFslrt. Fig. 2A914= LJES 10, 30, 100 zg/ml
o] BER AA 10 #ME A AXSkL 1247 B¢
HieFet & iron 5 pME 3X7F B AESkelH). Fig.
5BellA+= LJE 100 pg/mlet AA 10 p M3}t @A A X
5l iron 5 M A5kt oldf, Hela cell&
HepG29t 22 Ao =s ufjofste] Xsfistqirt. A2y
Z82 570 nm?] &L= 2 =435} control cello] of
oF HESZ Uepith

5. 994 (Immunoblot analysis)

HepG2 cell& 6 well platee]] 1x10° cells/well2 uj
&Fsto] X&start. Fig. 2BolA= LJE 100 pg/mlet
AA 10 g ME 12A417F Z9F HEet & iron 5 yME
3AZE Bt AEskelek. Fig. 5A0lA+= LJEE 10, 30,
100, 300 pg/mle] HE& H2sk 1A7F Fet ek
Skal Z g5t
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HepG2 cell& 6 well platee]] 1x10° cells/well2 uj
Foted AAstAH. LJE 100 pg/mlek AA 10 #ME
A ARt 1247 &t vigRt & iron 5y M
3A7F Fot AEstat. o]% Calceind} PIE 0.5 ¢M
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Ts2-FL)& o]-8ste] 10812
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7. ROS A &% (ROS assay)
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=419,

8. FAIZEAY (Flow cytometric analysis)

HepG2 cell& 6 well platee]] 1x10° cells/well2 uj
Foto] skl LJE 100 pg/mleh AA 10 uM&
7 AASRL 12417 ¢ Wt & iron 5 4 ME
3AIZE B8 A5kt o] F Rhodamine 1232 0.05

pg/mle] FEZ WS At Fei2 1A7F 59t

Skl Trypsing o|-8sto] AlEsS S A%
M|3EE-2 phosphate buffered saline (PBS)Z= A|&3gF tt

Flow cytometer2 T|EZE=gol A& Z451%
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9. 3A1A2] (Statistical analysis)

AY A HAF+EEUA (mean+S.D)E EA
519.2™, Student’s t—testES o]-gslo] EAA {4

AR5t
. Az}

1. ZtAIzo] it LJES] ¥

g M

EUcHFig. 14). F2%
EAS 7IAEex] selsty] ¢ste] MTT assayS

el
nn

pg/mlo] sz A2|shltt. 24A41%F A=

42 WEhAA] ebtmt(Fig. 1B).
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Fig. 1. The effect of Lonicera japonica extract(LJE) on the hepatocyte.

(A) LJE, used for following experiments, was extracted by hot water.

(B) To estimate independent effect on hepatocyte, LJE was administered to 4 groups of HepG2 cells, 10, 30, 100,
300 pg/ml each. Isoliquiritigenin (IsoLQ) was adopted as positive control (20 gg/ml). After 24 hours, MTT
assay was operated. None of significant difference was observed comparing to control group.

2. AA+iron® 2 {L3F 418t AEFA SAA LJE
ol NZRSEI}
theo 2 AA+irong ©l85te] 4eH AEEHAE
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o|7} glil, AA+iron 5 A= FO%E MlEAE
&5 Holmg2 E MTT assayolAlE AA+irone® <l
g AeHA AEYATE ARAESY] ¥ F= 89
¢l Ao=w & 4 Ark(Fig. 2A).

AA+irono® FILH AR AEHAE A EZAPEAL
E f&st2=2 LJE 100 pg/mlE AA 10 pg/miet &
7 1287 AE$t &, iron 5 pg/mle 3A17F st
immunoblot analysisE& ©]-85to] AR S] WS
ghelshdet. 71 A3t procaspase 3] W@o] o2+
H|s[ AA+iron ©= A2|atollA dasts BES ]
om, LJEE Agstd 1 HAart v
CH(Fig. 2B).
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2 AEG 2] gt LJES] AEHESEIE ThA
glstaet. LJE 100 pg/mlE AA 10 pg/mle} 7
1247 A3t &, iron 5 xg/mlE 3A7F AR
3, AA+ironol A Alazeto] mpy]e Aejdas g
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Fig. 2. The cytoprotective effect of LJE against cytotoxicity induced by AA+iron on the hepatocyte.
(A) MTT assay has been conducted to estimate cytoprotective effect of LJE. 4 groups of HepG2 cells were
treated with LJE (10, 30, 100, 300 xg/ml) and AA (10 M) for 16 hours, and then iron (5 u
M) for 3 hours. ~p<0.01: Control vs. AA+iron alone, "p<0.01: AA+iron alone vs. LJE treated

group.
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(B) HepG2 cells were treated with LJE (100 zg/ml) and AA (10 xM) for 12 hours, and then iron (5 M)

for 3 hours. Immunoblot was conducted after iron treatment to detect apoptotic marker. B —actin

verified proper proteins loading.

(C) The cytoprotective effect of LJE against cytotoxicity induced by AA+iron on the hepatocyte was also

estimated by fluorescence microscopy. HepG2 cells were treated with LJE (100 xg/ml) and AA
(10 #M) for 12 hours, and then iron (5 #M) for 3 hours. After iron treatment, the cells were
dyed with Calcein and PI (0.5 xM each).

3. LJE9] 3h4ts}t antel n|EZCejol HG a7}
AA+irono® GEE 452 AEF A0 g LJES]
F4tet B gQlskr] 9Isll ROS assayE AHESHSL
LJE= 10, 30, 100 xg/mld] SE=2 Aestect,
A1, AA+iron T AEe APEE g2 div|
BE
S RE AYSLEL AA+iron B5 A2l Hl5] /2
Al 2okt webA, LJEZT a8 7tk A
o 4 SItt(Fig. 3A).
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Fig. 3. The antioxidant and mitoprotective effect of LJE.
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AE mhyste] SRS SIHAZIL ol= RIS Al
ZAFEAE dojdtt. LJEZL v EZEo}l 29| m}a)
of o5t AEZAEALE e 5 =R ZRIs] sk
flow cytometric analysisE Aottt AA+iron &= A
g2 HEZCeob wRASZE mE AdEil RNI
fraction®] Hl&o] TthEte] 13.3%¢°f vl 80.2%= Eol%t
ou, LJEE #o] AHzstdA RNI fraction®] H|E0]
13.3%% Yeilim ool vidgs =Rl N
webA, LJE= vEZEZe}l 75olde Hethe
o 4 Ark(Fig. 3B).

Control Al+iron

Gate: P1

g Gate P1 2

Cell counts

LJE (100 pg/ml)

i e T
FitEa

Rhodamine 123

ROS assay has been conducted to estimate antioxidant effect of LJE. 3 groups of HepG2 cells were

treated with LJE (10, 30, 100 zg/ml) and AA (10 M) for 12 hours, followed by iron (5 xM) for 3
hours. “"p<0.01: Control vs. AA+iron alone, #p<0.01: AA+iron alone vs. LJE treated group.
(B) HepG2 cells were treated with LJE (100 gzg/ml) and AA (10 xM) for 12 hours, and then iron (5 M)

After Rhodamine
mitochondrial membrane permeability (MMP).

for 3 hours.
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123 staining, fluorescence intensity was measured by FACS for
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4. 1JE©] LKB1 248 avt

LJEZt AA+iron2 =9 45 AEHAZ QISH
MEREALE 2= 71dE &Rlsk7] 918 immunoblot
analysisg& skt LJEE 10, 30, 100, 300 u
g/mle] FE2 AHYstae AT ¥
analysis§ A3 Ayt p-LKB19 #H-S WS &
Aslew, p-LKB19] TAALT}F LJES] Fikof o&F

immunoblot

o2 FUKEE IRl 4= AAHFig. 4).
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AAZ-go] LKBle| <3t AUL ERIsk] ot
A)

HepG2¢t LKBl1o] Ao Hela cellg H|aste] MTT
assayE I9¥5kleh. HepG2o] AitolAs=, AA+irono|
oo AlmAEEo] TAHCRE FoJotA HAsIoL,
LJEE A3t A$ AA+iron ©5 HgFo] Hls)] 57
Hog {osH &2 AYEES HIth WA Hela9)
A%, AA+iron B5 AL LJE A2d % 2
of Hle} FAHCR {OfoA AlEAPEEo] WSkt wt
214, LJEQ] AA+irono & ST ANZAEAL oA 2+
82 LKB1# #&lo] qlth= AS & 4 AUtk

PLKET | - - -

p-actin |—— ---|
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m
-
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Fig. 4. LKBI activating effect of LJE.

HepG2
300 LJE (ug/mi)
L2
L2
- +  LJE (100 pg/ml)
+ +  Alsiron
Hela
(LKB1 deficient)

(A) HepG2 cells were treated with LJE (10, 30, 100, 300 xg/ml each) for 1 hour. B -actin verified proper

proteins loading.

(B) MTT assay has been conducted to compare effect of LJE on AA+iron induced cytotoxicity between
HepG2 cells and LKB1-deficient HeLa cells. Both cells were treated LJE (100 xg/ml) and AA (10 x
M), followed by iron treatment (5 x#M). ~p<0.01: Control vs. AA+iron alone, #p<0.01: AA+iron alone

vs. LJE treated group.
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QIARRI caspase 39| AL immunoblot analysis2
At dizate] vls] fgastyon, LJEE A
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AMPKE &N 7|= E4ZE apoptosise AIShH=
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