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ABSTRACT

Objectives : Jasminum officinale L. var. grandiflorum is used as a traditional or folk remedy in China to treat arthritis,
hepatitis, duodenitis, conjunctivitis, gastritis, and diarrhea. In this study, we aimed to study the hepatocyte protective
activity and molecular mechanism of Jasminum officinale L. var. grandiflorum aqueous extract (JGW) using HepG2
hepatocyte cell lines.

Methods : HepG2 cells were pretreated with diverse concentrations of JGW, and then the cells were exposed to
tert-butyl hydroperoxide (tBHP) for inducing oxidative stress. Hydrogen peroxide (H,O,) production, glutathione (GSH)
concentration, mitochondrial membrane potential (MMP) and cell viability were measured to investigate
hepato-protective effects of JGW. Phosphorylation of AMP-activated protein kinases (AMPK), acetyl coenzyme A
carboxylase (ACC) and effects of compound C on cell viability were examined to observe the role of AMPK on
JGW-mediated cytoprotection.

Results : Pretreatment with JGW (10-300 pg/mL) significantly suppressed cytotoxicity induced by tBHP in a
concentration dependent manner and reduced the expression of cleaved PARP and cleaved caspase-3 proteins
related to apoptosis in HepG2 cells. In addition, pretreatment with JGW significantly prevented the increase in H,02
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production, GSH depletion, and lower MMP induced by tBHP. Treatment with JGW (30 minutes of incubation and
concentrations of 100 and 300 pg/mL) increased the phosphorylation of AMPK and ACC and treatment with
compound C, a chemical inhibitor of AMPK, inhibited the cytoprotective effect of JGW.

Conclusions : Our results demonstrated that JGW may protect hepatocytes from oxidative stress via activation of AMPK.
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Jasminum officinale L. var. grandiflorum aqueous extract (JGW), AMP-activated protein kinase (AMPK),

Oxidative stress, tert-butyl hydroperoxide (tBHP), HepG2 cells
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Fig 1. JGW suppressed tBHP-induced apoptosis in HepG2 cells. (A) Effect of JGW on viability of HepG2 cells.
To examine cytotoxicity of JGW, HepG2 cells were treated with 3-300 gg/mL of JGW for 12 h.
Relative cell viability was determined by MTT assay. (B) Effect of JGW on tBHP- induced cytotoxicity.
HepG2 cells were pre—treated with 10-300 xg/mL of JGW for 1 h and subsequently exposed to 150
¢M of tBHP for 12 h. (C) Effect of JGW on tBHP-induced apoptosis. Cells were treated with JGW
and tBHP. Expression of apoptosis—related proteins was determined by immunoblot analysis. Equal
protein loading was verified by f-actin immunoblotting. (D, E) Densitometric analysis. Scanning
densitometry was conducted to compare changes on cleaved PARP and cleaved caspase—3 expression.

Results represent mean + S.D. of three separated experiments (significant vs untreated control cells, =2
< 0.01; significant vs tBHP—treated cells, #Hp 0.00).
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Fig. 2. JGW prevented tBHP-induced oxidative stress. (A) H,O, production, (B) reduced GSH contents, and (C)

mitochondrial membrane potentials were determined after HepG2 cells had been treated with JGW and

tBHP. Cellular population showing low rhodaminel23 intensities (R1 fraction) was presented as

percentage of the total cell analyzed (C). Data represent mean =+ S.D. of three separated experiments
(significant vs untreated control cells, "2 < 0.01: significant vs tBHP—treated cells, *2 < 0.05, "7 < 0.01).
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Fig. 3. JGW protected HepG2 cells from oxidative stress through AMPK activation. (A) AMPK and ACC
phosphorylation by JGW. Whole cell lysates prepared from HepG2 cells that had been incubated
with 300 gg/mL of JGW for 0.25-6 h were immunoblotted for phosphorylated AMPK and ACC.
(B) Relative band intensity of phosphorylated AMPK and ACC was quantified by scanning
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densitometry. (C) AMPK and ACC phosphorylation by JGW. Whole cell lysates prepared from
HepG2 cells that had been incubated with 10, 30, 100, 300 xg/mL of JGW for 0.5 h were
immunoblotted for phosphorylated AMPK and ACC. (D) Relative band intensity of phosphorylated
AMPK and ACC was quantified by scanning densitometry. (E) Role of AMPK on JGW-mediated
cytoprotection. HepG2 cells were pre—treated with 10 #M compound C for 1 h and subsequently

exposed to JGW and tBHP. Relative cell viability was determined by MTT assay. Results represent

+

mean

S.D. of three separated experiments (significant vs untreated control cells, "P < 0.05, "2 ¢

0.01; significant vs tBHP-treated cells, Hp 0.01).

V. 2%

FRE(E(Jasminum officinale 1. var. grandiflorum)=
oA A, HE, AdolAFd, AR, 949 ¥

A ArE Yt A% EE HgE gHow
ARGETH? wR FEfpo] M fiehal Amse,
7rde A=otal, 7HEske] 7+ B9 552 A =5,
T8 EHo RARZ, A9 UE, sEEES
A2, s el ko] wE® B
717 Hiet dFE= AL gl AAo|th JER B
ALAE HepG2 THEFES o] gofo] #Higfp d4
FZE(GW)Y 7HAZ HE 4 9 1 BEr)Ae

Atstarzt skl
e §7)51EEQl (BHPE: HepG2  AlEFol|A]

FYHasel 7k @YY GSHY n7 o
nEZceol w9 AskE FoS]  apoptosiss

GET 5 A0 2 a7
12717 F<te]l BHP AZle H,0, AAo] control
Azt Hlawste] foju|stA] F7bE Qi (Fig. 1B).
sh]gk, 100, 300 pg/mLe] JGW A= H,0O,
AL JGW AR Fmo] oEHoz fojuls
Alojstct (Fig. 2A). F3h (BHP AHzl: A= U
¥ GSH S control AMELY B Wk
GomsA gaAZen, 1007 300 xg/mLe] JGW
A= tBHPol| st} A 9dE GSHE 22t
FolnsHAl F7MAAT  (Fig. 2B). © Yolrb HepG2
Alzof] 1247k Bt BHP A= wmlEZIZof
g fel AHskeE yepe @2 rhodaminel23 33
AeE 7= AlES] R1 fraction2 control A|ELx}
Hlwste]  foJulstA  F7HZS 1003} 300
rg/mLe JGW ZAZE RI1 fraction?] AZE H-ES
fFolulstA darHd (Fig. 20). °l&
s 2¥, JGW7F tBHPo| olste] Z7be AehH

Az}, HepG2 AlZelA
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2EYAE Aojoto] AN RE HEs= BF0] e
AARGEE 9P, tBHPO  ©J5te]  cleaved PARP 9
cleaved caspase-3 o] [oJulstA FrtsHSITt
tBHP7}  intrinsic  pathwayo]  EAstz
apoptosisg  REFS  ougth. STl JGW
Z22(100 & 300 xg/mlL)E tBHPO| oJste] &7
cleaved PARP @ cleaved caspase-3 THiZo] wg
GojmstA #AAAZT (Fig. 1C, D and E). ©]
JGW7F intrinsic pathway?] E&AS
Aol AlARRIE HepG2 Azl 10-300 #g/mLo]
JGW Az tBHPol o3t Alx AMEHES &
olgHor fousHA AAlstg o, TlEe] JGW7t
tBHPe] 9ot  fEEE ASHY AEHA
(Edirago] S0t 899 GSHe| 17, nEZ=gof
99 #shel AAE Fste] apoptosisE AT
o

ol

-

r
me e to i

o
fru
[
o
o
o
—
o
12
@

s AN A7 ARe Sk JGWe
PSS i witro FEAA ZFHetdrh. %3,

JGWel Fa 4 compounds®] d4tst &5 A
in vivo =A% 59 & A7t e

AMPKE 415t AEg 2] ¥Egsle] AlZE AYE,
iz A P AEAIES] FQ37 gk P,
z4 g

5-aminoimidazole-4-carboxamide-1- g -
D-ribofuranoside® Zgst AMPK &ASIAo] <Jgt

AE YEL) F712 YFEFY. B AMPKE AIZ
oz JHIE HAst A F2E 2Hsh= niAH
zAzlHY ZheflA SdstE AMPKE  ACCH]
ek Sol At ARRME XISk, AHE
z2d94 ZAE protrein-lc A HIAE  EI)
A AL AR, JGWrE AteH
2EYAREE IHEE B3O o] AMPKO
e Hes=AE  EFARE ZT, AMPKY
oitsl= 3094 control  AEZT B WSl
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AMPKO| QIiel7t 71 wWol F7lstalom, fojn|et
dits EESHHA, 308 olFoles HASH=E
ettt T3 ACCY QIAt3tE  H|S=gh
ettt (Fig. 3A and B).  E3H
2EYAREE IHEE HOste #HAoA
JGW k& ¥Eshy] fiste] ZH7h 3025¢t
2t A3k, AMPKE] Q8= 100, 300 xg/mLe]
SEAA control  AM|EHF} H]WSEe]  AMPKE]
et Frtekdal, fomlgt AvE ek TR
ACCO] QI4tsle HISgE S Yerislth (Fig. 3C
and D). °o]&= AMPKe}F ACCO] 1487t 308 F<te]
JGW ol A 22|l 300 pg/mLe] JGW “sIoflA
A AEHdE AXREL 9 delrt JGWell  oJjE
AMPK <437t JGWe A H5eof Hofst=A]
otr 7] ffstol AMPKE] 3FoHa] A4l compound
CE HAEF ¥, 300 wpg/mL JGWEF tBHPE
Aelste] A BEES WS ZARE Ayt (BHP
FE Al FA4go] it JGWe Al HE §59]
compound C AA o] &fsto] fFojm|stA Ald<

5].0
s

golstglet  (Fig. 3E). 182z Ao Ause
JGW7F  AMPKel  &A3LE Foto  4EHH
AEFAREE TS BST 5 932 AARRITH
V. A
Arskd AEH Ao gt FEE I FEE(GW) 9
THHIE(HepG2) BS f5 AHEE 5 o2t 22

AEES gtk

1. HepG2 M=o 10-300 xg/mL JGWe] A=
tBHPol| ol fE% NZEAS T& oJEHo=
AA|5F9. 2™, apoptosis@t FHHHE cleaved PARP &
cleaved caspase—3 T ] WH-S AA5FH Tt

. HepG2 Al=Zo] JGWe| HAAE= (BHPO| <5
fred HO, B4 F7L @949 GSH 172 %
nEZEg]ol uf 9] zstE Aottt

. HepG2 AZolA JGW H2](302 ek 2 100, 300
pg/mLe] Fk)e] AMPKe ACCe <lMieE
Z7MAH e, AMPK 315 9AAI9] compound
Col A= JGWO] Al HS B35S AAlsH3ich

A 2
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