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Abstract: In this research, 50% fetal bovine serum (FBS)-induced steatosis in human liver cell line L02 cell was used as model to
investigate the therapeutic effects of loganin on cellular steatosis. The inhibitive effect of loganin on cell proliferation was detected with MTT
method and Oil red O staining method. The enzymatic activities of aspartate aminotransferase (AST), alanine aminotransferase (ALT) and
lactate dehydrogenase (LDH) and levels of total cholesterol (TC) and triglycerides (TG) in cell supernatant, as well as the intracellular levels of
TC, TG and thiobarbituric acid reactive substances (TBARS) were determined with corresponding assay kits. MTT results showed that
compared with the model group, different concentrations of loganin could significantly inhibit the growth of steatosis L02 cells (p<0.05), the
inhibitory rate was 14.6%~26.91%. Oil red O staining showed that the accumulation of hepatic lipid in the loganin treatment groups was
significantly decreased with the increase in concentration. Compared with the model group, the extracellular enzyme activities of AST, ALT and
LDH in loganin treatment groups were reduced by 26.70%~52.58%, 24.83%~61.23% and 14.53%~28.83%, respectively; extracellular levels of
TC and TG were reduced by 50.46%~68.76% and 32.51%~53.37%, respectively; intracellular levels of TC and TG were reduced by 11.48%~
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32.79% and 10.50%~18.30%, respectively; intracellular levels of TBARS were reduced by 40.33%~60.10%. These inhibitory effect of loganin
treatment groups on cellular steatosis was dose-dependent and better than that of spontaneous recovery group. The results indicated that loganin

could inhibit FBS-induced cellular steatosis in L02 cells via effectively reducing lipid metabolic disorders and lipid peroxidation in L02 cells.
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FHURAN AT KRR FH 200 o 1L 288 (Cornus officinalis
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JitEg it 5T B s =il DMEM (Dulbecco’s modified Eagle’s
medium ) B 37 £ . 0.25% JiE B (B VA W . PBS

(phosphate-buffered saline) Z&MK (pH 7.4) . 6 fL
96 FLANMIES TR, KE Gibco AR AL

(heat-inactivated fetal bovine serum, FBS) , B/ Uz
B TR BR A F] ;s Wt (55 25555 1A
100X). WEMEHEE  (methylthiazolyldiphenyl-tetrazolium
bromide, MTT). —HIFEWH (dimethyl sulfoxide,
DMSO). Hi#iil (Triton X-100), ZHz= RKAEVFEAD
FFT; SEAEEMRAE. W o KItiE. A5
%1% (aspartate aminotransferase, AST) Mik&. &
N2 M (alanine aminotransferase, ALT) & .
HABRIERE (lactate dehydrogenase, LDH) i &
SJEEEE (total cholesterol, TC) JERFF& HM
Mg (triglycerides, TG) MIE k& MEN %
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TR TR -
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W), FFET 37 T 5% CO, IR 3747 s
Fro PR TR 2 29 )HEE 80%HT, HUEA: KA
BT 6 LA (2 mL/AL, BERKEE 1x10°A/mL) B8 96
FLBL (100 pL/AL, #EREE 5x10° AmL) L, CO,
BEFafirh e g2 24 0 5, FEREFREE, A RLAT 8 4l IF
WL BB, BRMEH. SEF IR (150
umol/L) ZG¥XHRAL (EARAYT, 50 pmol/L). ik
FACHA (R DERTHE. b ElEd, KES
504 100+ 150 pmol/L). IE#H 45 AT xR4T
IEE R FREE R TR, R T 5 FBS #5554 (& 50%
FBS Al 1%X30) HkE7%, DERR AR PRI .
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FRIE, ERTFRACERAUR AR TR AN & AR
IEHERE, 29 IRAUINN & AR AT T O IE 155
B, BIAILUINNT FBS £597%E, 4R4ER5% 24 he
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G B2/ % = 0D x100%
123 i O F &AL 74 45| 50R

6 FLAR P 78 e Jo P R 3B, 151 1.3.1 R Ab s
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TR B o 25 SR AR B3 b A I D SR
(U/L) #7w, TC TG ME 45 R LA LGt
E8E (mg/dL) F£iR.
125 @A 4847m e

H PBS J5¥EIEE EIEHUGE M 6 FLAR, I 0.25%
JREERG (1 mL/AL, HAFFICERZM. RS 4R
F PBS i&¥E, B0 E A 1.5% Triton X-100 (200 pL,
PBS Ficiil), T4 ‘CZH# 30 min, 75PN, 1%
FERH S S U P P, SR P RS ORI R
TC FI TG 7K1 LA FtA R T B 228 [ 47 (thiobarbituric
acid reactive substances, TBARS) &&. TC 1 TG Jli
TEER U FLZYHER & & (mg/dL) 7R, TBARS
K MDA MRAGIE , W 4 R A2
MDA /R fif 4 (mmol MDA eq/L) 7K.

1.3 #4E4A

FrasdEsl 3 IRER, SLIas R EEbr
M Z . KH Origin 9.0 BA4-ERE, SPSS 17.0 2K EEH
One-Way ANOVA 375K 277 % 934, LSD At
ITREME T (p<0.05 B Z R, p<0.01 N2 7%
WE).
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MTT VEIE FIAS )53 ZHL 40 A 34 GE I 25 SR e 1
Fo. HIERATAL, HEEXEA S IR 4 OD [E L&
HZES (p>0.05), FRUYITESLI WL A DEHE X
LO2 4R AR . SEAUAIAHEL, ThaktrabrEA.
SEAABTT 240t HRZEAN B SRR A 3500 Fi A2 2 G e
A AR AHNHEIER (p<0.05), MHIZDHIN 14.60%~
26.91%- 18.94%F1 12.15%. HIRKITHLEFEK,
JEWTAVE R — P i, BB T, 0 E
A ENBERKERES), HRIKEICRZT T St
FZGPIVERIRCR . S SR EZH (150 pmol/L) X
Ji A2 2 M F 169 5 A0 B R S T R A

(p<0.05), [AIMREE LETF (50 umol/L) FrIFEFE M
HBEAR TRy, (HIERE 7N (p>0.05), EH
T TR R AL 2 X AR A PR S A R v T
SRURE A, FLIHIEH 2000 A ER M R,
RIS AR MG A — e iReEfE, Bt
TR A R T A A 5, A A B AR AR

=1 DEEEXTASATEE M L02 4HREEsERIHIHIER
Table 1 Inhibition effect of loganin against the growth of
steatosis LO2 cells

407 OD 1& B 2/%
EFE 1.37 £0.03¢ 33.78
ARAL 20 2.06 +£0.24°
4% 50 pmol/L 1.76 £0.04° 14.66

1.64 £0.06™ 20.38
1.51 £0.07% 26.91
1.42 £0.09¢ 31.38
1.67 +0.11™ 18.94
1.81£0.07° 12.15

L83 100 pmol/L
L83 150 umol/L
Lkt R
Bt RE4E (50 umol/L )
B AR A
E: FIARARRR FEREAM R G2 E £ F (p<0.05).
LG
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Fig.1 Effect of loganin on accumulation of lipid droplets in
steatosis L02 cells
JE: ar EW4E; b AEA; o BRSO umolL; d: B
AAI100 umol/L; e: BARF150 umol/L; f: ARt REL; g
Hdpst Ll h: BRI A,

0.4 a

021

Ty

0.0
B

/3(;%; ’f%jg/'éQ \’6\0 N W 5 .
AN

2 RLBLAADMLL 0 REMTIBEEG I

NS ) SR S 5
O v a@“ﬁ\%&mﬁ@ég‘gﬁé

Fig.2 Statistical analysis of the average optical density of cells
stained by Oil Red O staining
A AR FEREHLRGEEEF (p<0.05), FTHFR.
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ALT %01 LDH B &t & v

VERI Ik B ) i s g, YRR (AST)
MABRNEARE (ALT) 2535045 T HF4n 2 4 f
WA, RIERITAEZOR 2 R Em AR, 2
AN (LDHD |2 A7 T AR T A 24,
e NRH LIRS B bR SR, VP A2
B R, A FAnB 2 AR, 20 s
Jn, AST. ALT Al LDH jlt§2, S LEmHIx =
RS SN, EL G R A A3 11 Jo v 3
w2, RES4HH_EIETR AST. ALT A1 LDH
TEEE R 2 R,

B2 2 04, SR ML, BAE FiEwt =
FhEEBRE 2 E T8 (p<0.05), T LA L 5 1E
WHBRE LR EZN (p>0.05), HRERIZHN L2
Y I R, T SRR P Bl P SR X 102 A
THER . SHERAMLIL, e A HEH = Phighs
HRE TR (p<0.05), 3 AlFEIKT 26.70%~52.58%
24.83%~61.23%F1 14.53%~28.83%, I L7 &
Mk, B, mikEH TR EE S T HRIRE
H (p<0.05), FHH Bk TF AT LUIE o 7] & 40 i R s b
AST. ALT #1 LDH & i 28 51 & L02 4
iR, FSEMRSP R AN Z B I E &N R S
PP, WL T L ZR B /INER ORI E
SERRIL, ZRBERP, FAZA A AR s
A/NRILEH AST. ALT /KFEEBIBEK (p<0.05
3 p<0.01). SRENGREEPIFEFE T 1L 4SS R
YNSRI R ER, 25 5RRE, SHEA
I3 ALT. AST & &35 2 E F#IK (p<0.05 B p<0.01),
HEFEAHINE. B H TG S8 4 REEh)
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18 AST. ALT A1 LDH Bis s s 7idieid, HeE
I ZRE B 3 A PR G S 0 E BN Sy, FESE
RPN SR A P B S 5 SR i MU T HAE S ) A%
0o R 1 52

24 DI E AR L0240 R 4 A0 i

TC. TG ATt %oty

JEIE AU TR A i B3 B, — BRA MR
AR AL, 2 SEPIE A EEEE (TC) A=
fis (TG) WEEM, KAMMIANE, FRIRFRA
A, PRI TC AT TG E &80 mT DL 2 S WLHFIE P9
AT, ORFESMAA AN TC A1 TG 7KT45 5
Wz 3 fion. HRATH, SIERAMEL, SR
4R TC 1l TG KPR E 5 (p<0.05), #7x = FBS
HENAAE, {673 L02 AEThEEEREL, TC #1 TG EFY
Z . WERFTIRA S IER AT EEZR (p>0.05), &
HA S0V FE VO R N SR T AN 2t i L02 A ThRE 3
Bilo SRR, DETTAARA ., 29X AT H

i, 1H AR AR B8 55 T St b 4 AN
2R, RUIIEAE L02 FHARAES B B IR
R AR, AHRCRABR . FEE St AL ERIR B 135 A,
REZZAAE A AN TC 1 TG /KR ET RS, SHEALHAH
tt, Mgk TC A1 TG 7KF-73 7 T B 50.46%~68.76% 411
32.51%~53.37%, i TC A1 TG 7K-F-43 5 T B& 11.48%
~32.79%F1 10.50%~18.30%, B L4k F n] LAFEAK
MR AR AR TC A TG RIER, 203 L02 44
BTN, S R AR IR O, AT RS 21 I i %
o FRMPO R RBERY, DEE (512 umol/L)
AT AR 2 28 D g B = AT HepG2 AIfgy TC A
TG &8 (p<0.01). XUl m AR TATR 4 & MR
PR B NIV E ST IE AL, R L 2R B A ks = (ICO)
XT 2 BN RO AR K BRI & s, 45K
B, 1CO 4 K8 TG. CHOL. LDL-C & & EF%
i (p<0.05 5 p<0.01), #&/R ICO feckE 2 BUBEIRIE
JREFEHDT, A MARAKT. DL B i iRESE R Sk
T4 Esh Y TC M TG KA R IR VE R,
ARSI S5 R —3

SRR HAE A Ah TC F1 TG 7K P54 A FIRL L (1 %
% 2 DEHEXIAERAEE M L02 ZBABARSM AST, ALT 70 LDH EBEAYSM
Table 2 Effect of loganin on enzyme activities of AST, ALT and LDH in steatosis L02 cells

a3 BE/(U/L)
AST ALT LDH

SEF 7.04+£0.23° 2.98+0.38° 132.91+10.47¢

A0 13.94+0.57° 7.17+0.56° 191.54+10.25%

L3 50 pmol/L 9.80+0.37° 5.39+0.54° 163.70+2.78°
4% 100 pmol/L 8.30+0.41¢ 3.87+0.39° 148.33+4.23°

I 453 150 umol/L 6.61£0.27° 2.78+0.18° 136.32:£5.49%
LA B 7.00+0.20° 3.11x0.26% 136.1144.37%
a3t R 4E (50 umol/L) 7.09+0.36° 3.68+0.15% 142.14+18.30%
B AW 4 10.84:£0.49° 5.92+0.54° 167.92+12.16°

R 3 DEEXIIERAEM L02 4RBR TC 70 TG 7K FHIENE
Table 3 Effect of loganin on levels of TC and TG in steatosis L02 cells

o JieshsK-F-/(mg/dL) e 7K-F/(mg/dL)

TC TG TC TG
EFA 2.78+0.21¢ 3.56+0.23¢ 1.1240.18° 5.09+0.39°
B 8.74+0.20" 7.72+0.09" 1.83+0.18° 7.05+0.50°
L4%3F 50 umol/L 433+0.16° 5.21+0.25° 1.6240.01® 6.31+0.57%
L4%3F 100 pmol/L 3.22+0.27° 5.00+0.43¢ 1.5740.17° 5.90+0.08%
L4%3F 150 pmol/L 2.73+0.10° 3.60+0.26° 1.23+0.05° 5.76+0.35%
DRt R 2.77+0.01¢ 3.44+0.16° 1.12+0.07° 5.46+0.28%
P RRLR (50 pmol/L ) 3.5940.32° 5.17+0.19° 1.31+0.08° 5.77+0.33%
B AR 4.41+0.42° 6.51£0.26° 1.74+0.06™ 6.74+0.35®
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2.5 DA IRt iy M L02 286 i TBARS

Ky

AR L Z R N (TBARS) J2 it A b
LR, HAEE R WA AN SR i A A
K, M R E B —REE MDA, L MDA
FHES Y, MEAR S HAHM N TBARS 7KF,
SERGEE RN 3 Fon. BRI, HIEWAMLL, K
RIZHANHI N TBARS 7K-FRETHE (p<0.05), HERE
FBS #EA4HH, X L02 A i edinds, 3k AL AR
A VL. BT IR S IE 4 G 3 2
(p>0.05), FKHHSLIGIREVEE N BEFTA ST L02
GG . SEAEALL, DEE A, )
X PR ZH AT AR K 2 4 TBARS /K 7 15 B 25 B
(p<0.05), %7 F % 40.33%~60.10% 38.66% Fll
25.33%, {HEAKE AR RE S T BERE 5
WAL RN 2G50 HR A, R TR XS AR 102 41
il TBARS 7K-T- [ BARAE FH B e 4 s i oot 4
A B RIEEAEH . ST 34 TBARS /KF
B h A AR FE R3S I ose /), 2 B S Ak E ] LLIs
AR UL E ALY TBARS B4R, J8/b KGR
AR S SRR 7. RIS R Fe 8, 1l
BT EVH A RS 2 PR S R A /N R H 23 )
ﬂ%tlﬂ MDA % (p<0.05 8¢ p<0.01), FHARFFALHEIAT
St SRS, SRS R—5.
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Fig.3 Effect of loganin on levels of TBARS in steatosis L02 cells
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