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i E. AR T B0 (LSE) REARMGIA 2% 8 £ 5t HepG2 4m R & #4447 (insulin resistance, IR) 4%
AR ARGV R, S 3t AR BEATAR AT, AR K SUMR RS 3 7 A R R AL 89 A R AT R, 2 R KR Bk Ae R F
RAR 55 (30%.50% . 70%) T BE e BE84 3 Fb 3 B Az IR I (LSE30,.LSE50, LSE70) , vA & K Mk & &35 5 L35 F HepG2
R SR BRI AR B B A RALE R wek 3k & 5236 (MTT) | 528 32 58 &£ & PCR % (Real-time PCR)
Fo %, 9% ¥7 13 52 B (Western blot) , %t LSE30,LSE50,LSE70 %Ak & 2 3t IR G B B4 5 AT  mnfiEffe A
MR AL & B (AMPK) 482K 4HE 209 K B R A fe B G KA 09 v, 25 R AP : HepG2 %8042 1 pmol/L Wi 8 %
PAEA 24h, B HIEEALTRE Y (P<0.01), HLU E 3R I iFF BAE AR 20 IR 5 ZAIRFAERL ; B AR Y
T AR B 3R R B F 9§09 AMPKe2 = p-AMPK K- Ak, B, A4 B 7T vA B & HepG2 ik %
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Mechanism of Litchi Semen Active Ingredients in Inhibiting
Cell Uptake of Insulin

MAN Shuli, WANG Ying, MA Jiang, WANG Yuan, MA Long
(College of Biotechnology, Tianjin University of Science & Technology, Tianjin 300457, China)

Abstract: This research studied and compared the effect of different parts of litchi semen (LSE) on sugar metabolism in
HepG?2 cell insulin resistance model and their hypoglycaemic mechanism. Different parts of litchi semen were enriched by
macroporous resin with 30% , 50% and 70% ethanol and got LSE30, LSE50 and LSE70. HepG2 cells were induced to estab-
lish insulin resistance cell model with high concentration of insulin medium. Glucose oxidase method, salt tetrazolium col-
orimetric test, PCR method and western blot method were used to compare the hypoglycaemic effect of different parts of
LSE on the consumption of glucose, cell survival, AMPK pathway gene expression and protein expression. After HepG2
cells were incubated in 1 umol/L concentration of insulin for 24 hours, the glucose consumption was significantly reduced (P
<C0.01). This phenomenon meant that the stable model of the human hepatocellular carcinoma of the insulin resistance was
successfully induced. LSE prevented the decrease of AMPK alpha 2 and p-AMPK levels caused by high levels of insulin
induction, improved the energy metabolism in HepG2 cell insulin resistance model, and thus inhibited the synthesis of fatty
acid, protein and lipid metabolism.
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FHRHEWI 74 K% (Litchi chinensis Sonn.) [ -5 il 2 Fh
+, BTSSR ILRAE, sefe H TR y7 %€
IR SRR PR B L, I g,

(AREHHE ) IC#: “ZHEZIREIN R, AR
F9E” . & 74 (litchi semen, LSE) & )7 &7
X AT PR 70 BRUAUHE | 1A P33R S I R R 24 —
P SSOMICSRE SR BT, — R XSO AT L2 308 33 UL A 252 2
SRR IR TS A 2K 138 (AMPK) P, 144 DR s
BRIF 77 A A 15 AT (IR) . 25 e AR B v LA
UBUNL & SN N O R VAR G- ek 17 LI = AV
A AR R SR A AR B ek
PSR . B ACHARSC, T AMPK. 2 IR HEL
W Be G B B . D, S I R A% B L
YR iE A A IR Y B XA SER E T AMPK
() B e EA TR . AR SO TR B SR AP AN M A
AR 7 BT TR 4 AMPK (5% s
BIPRRIA E HY 5.

1 MES5AE®

1.1 ER L RFIE50EE

FEE 7R R T () F 2014 4 12 AW H =/,
LR P KB W) TR B F R B BN 2y
BIE . AN HepG2 H Hp [ Hp AN R R 240t
Tl B2 AF 58 T B AL

FE . F SRR R, o3 brali, R T R R
TERHR A BR A5 = TAREZ AT, DU 4t v 25 A=kt
HAWRAR HEHET, BB EYRH A R A
H]; BERR AN . —H WA (DMSO) , K i k2435
Y

9700 %4 PCR 4#4%, 3£[# Applied Biosystems
5l Agilent 7980A TS AH Y | Agilent 5975C HY
JoT 3 A W A, L BEAR S ] s e R AN, 26
Pharmacia Biotech 2\ 7] ; TGL-16C Bl &R0 ML, F
MR AR T D101 BIRFL G , Tk 28 g
EREAE TABR A
1.2 BEEBIRSRNAERAENE

FREGH % 1 kg BEg, BETRIRE , RO 95% .
60% . 30% L EEF B FKAE 2h, MERELMN
U, WA BT A AR A, W s, [ RFLR R AE
ERFHBAZAN I )Z , MR 25 85 F KRR R 850R
30%  50% . 70% [P Tk 0 B AR U R . XoF 6 It
WOy T e 75k, BT R AR AT 3 R R BUZE A
LSE30.,LSE50. LSE70, #ERfFREEIFiC 5.

MW S RIIE L 0.1 g/mL B TRRAYK
Ve WA A o S, 28 RS E IR ZR . 43 B EL 10 mg
LSE30.LSES50.LSE70, MZEMM/KEZZE 10mL. B
ImL EF 10mL &I, A 6 mL 281K, #ffk
BI51 5, B 0.5 mL A, 1 min JEMA 10%
TRIRENS R 1.5 mL, RATESS. 75 C/KIINAA 10 min,
fE 765 nm AMMEWOLE, 17 3 4P T8, AL
(6] )17 A AR 2w i

SLHEHR S AOIAE LA 0.6 g/mL YT H B
RIARAE S, TE 510 nm Ab I 22 WG R 22 3l A o il
k. Beil 0.5 mg/mL LSE HEEZE, B 1.0 mL & Tk
B, ROMA 5% FASER BN 1 mL | T /KASER
R 0.5 mL, BAMAFRIINZE G HE 5 min, RA)E
NI 4% B ENIAT S mL, INZEIEKZE 12.5mL,
RAT, 15min JEIEHRCRE, 17 3 41PAT505%.
AR I 7 A i g 1.

SRR AR AIE - R BERCH] 0.4 g/mL
BT kR ES , 7E 535 nm Ab (A B 535 nm
b A 5 KW WAL U ) T R O B il A v k. X
10 mg LSE JNZEM/K AR, 452 10 mL, B 50 pL 7K
BT, A 4% F R VKBRS 40 pL | = R
160 uL , TR AJ 5 22 R4 €. 76 55 CHLAR b
15 min, 7KK 3min, A 1 mL vKEEERFEST, &
WOGRE, JEAT 3 AATSEE. AU EIE SRR EAER
W R

MBSO E  7E 620 nm AL AE MR Wi,
PL 100 pg/mL 45 WKV WA bR S, 22 il bR v il
L. MERIFRE 10mg LSE, /K EARZE 10mL. B
I mL EFRE T, BE ST OKS, ImA 4mL &
B BRI, YA S ZE K R B 7 min, R Z R
RHERAE, BB, WO, M7 3 41F4758
B T a e e

FAEH R EEIME: L 1 mg/mL HEJRAEH
£ B RO PRUER AR, PR HEIZE. 1 mg/mL B
FRVATE 20 pL | 4% A2 ZRIAM 120 uL kERER 60 uL
B4, 30 CHEALZ Y, 20 min. 7E 500 nm 40
WOGRE, AT 3 A FSEE. AU DA SRR
W EAET Rl
1.3 HepG2 ifafE B X MMIRBE L

i B A AR FE B R - BRI KA HepG2
ANH, B AR KA 2% 4R iER) DMEM
BiRILET 96 LA, AIMREELA R 10° L7 Ess
P14 OREL S ani) BRI, 5535 24 h. FRpgni i)z
WBE J5 , B 4 i 4 3 L | TR 2 1) 5 VR I
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W1k 10.1.107" . 107,107 umol/L, 37 °C . 5% CO, ¥4
FEAATTIEE 36 h. HITCIMIGIE AT 24 h, kil
TR IR IR A R

ik 15 2 fe A R B A 2 - 180 2 F R Y
4, FERYZH A S TC ] A0 IR 2R e AUk B R R
5£,37°C 5% CO, HEFMTIEE 24.36.48h, ik
TCIM G R FRHENF T 24 h, M8 w250 & &
1.4 BHEIZIREYRT RS EmZ MR ER

A3 A 4L (CTCAnAE) O BRAL (E 5 4 i) A
AU RRZH (5 ZRACHUAH A , AN 2h) FRA A i 24 41
(B 5 ZHCPTAM, nzh 2.5.5.0mg/mL) . 25¥)1EH
Ld J&, 43 I s 75 e rh A A 1, THR A AL N
LR FEE .
1.5 MTTEKNRSERERNHEEAT

Fi e IR R HAA R R PTPERY HepG2 4
JL, A5 R o 2 P S pR B, R 96 FLARIA, 43
2H, 3 9m A LSE30.,LSE50, LSE70; fEH 24 h J5%
25, A 0.5 mg/mL MTT, B THiF4t 4h J5
FEE FWEW; A 100 uL DMSO, F45 i 58 2 Vi i
Jo , HAEEFMUAEI A 570 nm FIEWOEREE , I3t
A2 MOA S .
1.6 Real-time PCR EE R o7

FRBURE PR A BRUFZHZH 50.0 mg, 7ERAAE
FHFBREE, B 1 mL Trizol Z4M0HES , ] EP 45
RN AR BUY mRNA 1~ 5pg. Oligo (dT) 12-18
2uL, 2.5mmol/L dNTP JEAY (pH 1) 8 uL, K
FEWEAKANE = 15uL ;5 70 CHI#A Smin, VK &%)
2min; KK T A 5 x First-Strand 2% #h 4L A
TIANScript M-MLV 1 uL (200 U) , %], B[] 200 pL
B B0 % H i A Template( < 1ug) . Primerl
(10 pmol/L) 1 uL ., Primer2 (10 pumol/L) 1 uL, 10 x Tap
Buffer 5uL ., DNTP Mixture (2.5 umol/L) 4 uL,DNA
Polymerase (2.5 U/uL) 1 uL , K B 25 1 K #h &2 =
50uL, #E4T PCR [ i. GAPDH Fii5I#h 5'-
ATTCAACGGCACAGTCAAGG-3', Fiig|¥h 5-
CTCACCTCCTCCAAGTTATT-3'; AMPK 2 5]
Y1k 5-GCAGAAGGGGCGGAGATGA-3', N5
} 5-TCAGATGGGCTTATACAGC-3'.
1.7 HIZENIFELE (Western blot) & B RIiE S

100 mmol/L & HI JE 7 it 55 (PMSF) 1 RAPI 24
IR 100 5. PRI 100 mg AFZHZLK ERIFES , hn
A 10 FHEFRAS &4 PMSF Hil RAPI 2RI, KK
Wi A EP BEVK EZ4# 30 min, 12 000 r/min &0
15 min. BCEVEW, A 3 5B 4 xSDS SR

AAMEREER H34k Bl

W, 100°CKYE Smin, R EIE . #EAT SDS-
PAGE HLIKSCH, UM 150 mA, Bf[A] 40 min. K4
419 PVDF JBCAE R, ZIREE 1 h AR5
GO LI TR R L SO — B R R
2h, TBST ¥t 5 UK, BHK 5 min. R —HH il 45
B, 4 PVDF BEHA P, ST 1h, TBST
P 3 Uk, UK 10 min; A PBS ¥ 1 1K, £14h Odessy 11
I NERET
1.8 HiEAE

R IBM SPSS statistics 4kEHEFTRCHRAL I, *
FoRYLA AT B3 22 5 (P<0.05).

2 ZR54HH

21 BEZREBYWEENER

FEHR 1.2 550503545 LSE30.LSES0 A1 LSE70
B A3 10.30,99.08 ., 74.58 g. i ik £24b—nT W,
I OERE 3 HI4S LSE30, LSE5S0, LSE70 Hrr)
EA NS A NSE =S SRS A i 1) Vi g s U
1. LSE50 W B2 BAH B R As e R
(B IRO™ 305 5, T ek A A IR0 3R B 2 Tk B 1)
K R

®1 BEZEIMEHSELE

Tab.1 Total content of each component in LSE

L%y LSE30 LSE50 LSE70
BEW% 36.30 £ 1.82 44.67 +2.31 4337 +3.06
SEEETR/% 31.00 £ 1.43 4490 +2.15 42.90 + 1.63
B % 22.34+1.05 29.51 +1.20 24.92 + 1.41
BEWE% 10.16 £ 0.94 9.40 +0.77 7.68+0.51

JRAET R /% 50.73 + 1.25 70.27 +0.37 60.47 +0.33

22 BREFERAEBEMNET

PRAIMER 5 2 AIRBT A P B4 T 422 S e sl 2 400 i )
ZPERIF P ASFRAR. X ECIE 1 (a) S AR, 9
By ZWREE N 1 umol/L I, 1597 & rh A Wik B foe iy
240 L X IR 5 2R AR P i, DR M B R 1 2Rk
JEE A 240 I SRR ) A A

24

-

20 [

16

4 B E/ (mol- L)

_[Ell=ls

FHEA 10 1
5 W E/ (umol-L7)
(a) WL RN
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(b) B FRAEITE]
B 1 HepG24iafE B RMIERAIET
Fig. 1 Insulin resistance model established with HepG2 cell

M 1(b) AT%0, VEFH 24 h 20 X A A B e 1) P
Ry, BEF BT IR] BOHERS , 40X 20 0 R F R %
WREAIG, PRI UEAEPE 24 h S 4RI AR () e AR R). &5 1
BTk, ¥R FEA 1 umol/L /3% EXT HepG2 4 A H
24 h J5 AL ED A R 5 SR HRHTASE AR 40 .

2.3 MTT ENEKEHERTE S

FKH MTT 35 E 74 BAZ SR BU% HepG2 4
W& T se ), 45 R WK 2. BEE B R T
2 B 1 A T SR R T R IG5 AEAR RV B, LSESO Al
LSE70 HY4RMEAFIE RIEA MR B AT LSE30. i
Wil 3 FPEE ST AR AR RE ST RN, B SPSS
20.0 BRI EARIE IR E] 50% B I 1Cs, {H.
LSE30.LSES0 Al LSE70 f ICso {H435%N 24.60 .
11.70 . 12.02 ug/mL. ICso {8 /)N, DWITIE B 324 i %f
HepeG2 #ii i 5% 14 fiE J1 B 3% . LSE50 #1 LSE70 Xf
HepG2 4 s B A4 17 6E 71 3 U AH %5 H. it i 58 F
LSE30. iX W] g 5B Z B2y i n & iR &S

£R2 HSIHH HepG2AMIFER (n=4)

Tab.2 HepG2 cell survival in every experimental group

(n=4)
AR/ EER/%
(ugrmL™) LSE30 LSE50 LSE70
2 0.80£0.06  0.77+0.05 0.75 £ 0.03
5 0.73+£0.09  0.64+0.07  0.68+0.10
10 0.60£0.07  0.53+0.08 0.53 £0.06
20 0.57+0.07  0.40£0.04  0.41£0.06
25 0.47 +0.05 0.38 +0.05 0.37 £0.08

24 HRZERMEIMNEESSRAMAMEINY
1ER
T A B I R IR £y 2R G A TR A4 o 1 1 P
o2 Fin, *FoR SHEAAM LA B E 2R (P<
0.05). 5.0.2.5 pg/mL ) LSE70 F1 LSE50 #S4 Fhk
WM, RN B 2 22 5, R SRR A A LA AE

25 (P<0.05) ; BEHE 23 TR, RO &
R o, (2 00 5 A (R EE, 2x 3 OnT 4 g 4
5. DL FSZEIER , LSES0 A1 LSE70 i& MR, t
1 AT AR, BRI TR L LSE70 SE8e4H N
B, FFJ TR SL 5.

28

m LSE30 m LSE50 = LSE70
26

24

| gy
22 ¢ =
20 1
18 x -
6 L 1}

A A E/ (mol- L)

ZE4 XHIR4L BERY 2.5 ug/mL 5.0 pg/mL

B2 HHIZRBRYNESERNAEEREREEE
BB HAE A
Fig.2 Effect of LSE on glucose uptake of HepG2 cells
with insulin resistance

25 HRIZIREYIXY AMPK EE#RMNEAQRIE
ap=A|

PUAE rRe s A QTR 1 1 G889 AMPK S &
AL, DA R S A Y A BE A AT RE AL BT
AMPK o WEGEMENER , a2 WERITAENNE &
HEUFLC LA Rk A8 8, A S0 A0 FH A9 40 i A JH- 4
Jid, FrAfE AMPK = RAKHh ik H o2 W HICHE T3
FEE KR53 4. H Real-time PCR %1 Western
blot PRI IE R A IR, 25 R anE 3 FiEl
4 fiin. I 3 FIE 4 vIH: LSE 4]k PR v JiE
[ EiHEF TR AMPKa2 JEEAKE T L&
30 R v R B R % 2R 5 T B0 p-AMPK. 2R 17K
T TR

Xof B2 FETI 2] LSE#
0.5F x
o 0.4}
2
& 03}
=
Z oaf
o~
E
0.1F
g Kl LSE4]
3 HRZIREUIT HepG2 éAfih AMPK EF3ER
RIS
Fig. 3 Effect of LSE on AMPK gene transcription in
HepG2 cells
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Fig. 4 Effect of LSE on AMPK protein expression in
HepG2 cells
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it (AST) ¥ PE BAT R L, - RE4R 22 T
AR AL (SOD) (g3 F31, fef JF4 i e SZ 484435
MK B3I T I E Y. 2R AR B A 3
MBS | SGE B PRI AR LA B BT PR I A
KA AR 2 BB PR S ph 0k 20 7 A 1
T A AR 2 S SR R i AN AR B 1 Y, DA
By ZARPUANBRNR B 40 I I BE 2% 5 o0 R ik 13 B
AMPK. & — R AT i S U5 — B A, TR T RS 1
JIR IS OB ARZ Y IR (AMP) bl 1248 11 SO RE 9%
M Ao 2 2 L e RS R 4 LA AN L 1) = IR R
T (ATP) A= B A9 FE 19 F i, RIJE A AE & 13
4. AMPK EHLAGRS AR Fr s 09, di 1y
THLH 2%, 25800 TH0E AMP J2— BRI
PRl BSOS BERGE B 2 BURE RN 5 R AR
. [RJS, AMPK L85 40 A ORI A | s AR,
SE AR A | IR B A i R A B S 5 T
B EEAEA. HTA G R B SR B AT L.
VAR LT R A ISR B 5, RS
KBS IR SEACE B ARG, T AMPK S -5
T B, AR IOUE Tk —E K. Qi &M
3 A AN [R) AR 3B OR35S TR A v 2

REBEBREER H34% ol

AT U A TR LA, X R 7 B A R U
BIRTT BRI K R AR 2L AMPK a2 F1 p-
AMPK MR RIEAT T Hed K oM. SCHR[S 1418
LR LR AU 7 IR ASREXT 25 B W AR T R
EEEEAVER, ERE T LR R & AR T
Z WA E IS FEA. LSESO #1 LSE70 191k
2 T3 A0 A A T AR A AR ARL, Tl A R R DK
LSE50 1 LSE70 M)Z4 420 AMPK i B A0S
RERGE h 2 MR PRE S R ISR A, ABIFSE A BE,
F A AZ B IO AT L BH 1k PR v B i A S 3k
) AMPK 2 7KFEREAR , 15 Anoiess e AR, itk
AT DAHEIN , 75 R A2 S U i PR AR YA R A R A
HITRE Y AMPK MERIAAAT G, HHOCHIALEIATF
B — AR
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