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ABSTRACT: AIM To investigate the effects of neutral polysaccharide ATP1-1 from Acanthopanax trifoliatus
(L. ) Merr. on glucose metabolism in type 1 diabetic mice. METHODS Fifty streptozotocin-induced type 1 dia-
betes mouse models randomly assigned into model group, metformin group (185 mg/kg) and high-dose, medium-
dose, low-dose ATP1-1 groups (60, 40, 20 mg/kg) , with ten mice in each group, were subsequently given 4-
week corresponing intragastric administration ; another ten normal mice were assigned into the nomal control group.
Before the last administration, tests of fasting blood glucose and oral glucose tolerance were performed, qRT-PCR
and western blot for detection of mRNA and protein expressions of GLUT1, PEPCK, G6Pase in mice livers were
applied as well. RESULTS Compared with the model group, both the high-dose and medium-dose ATPI-1
groups demonstrated obviously improved oral glucose tolerance (P <0.01), significantly decreased fasting blood
elucose, mRNA and protein expressions of PEPCK, G6Pase (P <0.05, P <0.01), and markedly increased
GLUT1 mRNA expression (P <0.01). Significantly increased protein expression of GLUTI was only observable in
the high-dose ATP1-1 group (P <0.05), but nothing obvious happened to the medium-dose ATP1-1 group (P >
0.05). CONCLUSION Reduction of blood glucose, increase of tolerability, and repair of damaged glucose me-
tabolism, these effects of ATP1-1 on type 1 diabetic mice may be related to its power in inhibiting gluconeogenesis ,
that is to increase GLUTI expression, promote glycolysis and hepatic glycogen synthesis, and reduce both PEPCK
and G6Pase expressions.

KEY WORDS: Acanthopanax trifoliatus (L. ) Merr. ; neutral polysaccharide ATP1-1; glucose metabolism; type
1 diabetes
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1% Acanthopanax trifoliatus (L.) Merr.
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A RMEE . ARG TR IR R . A
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HOAXHZ L AT o B alifk, A5 170 Fay—m
HrE o ATPL-1, ELAT B i B A 1 ol
TIRALRD) ATPL-1 BEREOLE], ABF5E LN & 2
IS HENRAE TR 5 S 00 1 BB IR /N BRCA A
i 5 W52 9% B 43 X /N BROIF 41 48 GLUTL, PEPCK |
G6Pase mRNA 87 1 kK- 52, R Hoxt
A A 52 e FHRERERIL T
1

1.1 4 SPF %% C57BL/6 METE/N L, 5T &

20 ~22 g, WF)ARAE SR L, iV TR
5 SCXK () 2013-0002,

1.2 X% HERAT KRBT, &) RKGRR
XSEAT: Rl B0 %5 0 FOIMPHE Y 118 Acanthopanax
irifoliarus (L) Merr. , Ak AET I AREGRI A
2 b b A BERETE R (it Cl616118,
aladdin A7) ) ; ZHWAL (L4 1404031004, A
FET ¥ ) 2547 BR 22 /) 5 Trizol (45 108306,
2 [H Invitrogen 2\ ] ) ; primeScript RT reagent Kit
(Perfect Real Time) ., SYBR Premix Ex Taq I (Tl
RNaseH Plus) f5fl & [ EAEM TR (KiE) AR
]y RIPA 24 (A6 AR AE AR A IR A
H]); PVDF i (3£ [E Millipore /N H] ) ; &[4 Mark-
er, BCA £ F¥k & & 170 & . ECL {22 A6
(Z£HE Thermo Scientific /¥ &) ; Western blotting i
A Ht B GLUT1 — 431, fbr B-tublin ( 3E [ Cell
Signaling Technology 7~ &) ) ; 4t fR, G6Pase — i .
BPtl PEPCK —470 ([ Abcam A F]) 5 FHR
ot (5E[H Genetex 2AF]) 5 W B#EAE T A
1.3 AL  T100™ Thermal cycler PCR ( 3 [# Bio-
Rad /A 7] ); Applied Biosystems StepOnePlus Real-
Time PCR f (3&[E ABI A H]) ;5 Mg EAL, i
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R (ZRaml, Kb =i W R R A
FRAF) ; HARRKFE (hREEMERH A RA
A]); Nano-100 fifii /e (BTN BRAL A A
FRAHE]) 5 5418R IKiEm # B .0 AL (75 E Eppendorf
N HIAHEIKRSE (3£E Bio-Rad A ] ) 5 TS-1
W PR IR (1] 77 LS = FH A% ) ) 5 Mulitskan
MK3 fifi#ni% (ZE[E Thermo Fisher Scientific 2AF]) o
2 Fik
2.1 BXZR A&
2.1.1 ATPl-1 WA MG, B THRBK,
B0 P W, 4 DEAE-52 £F 48 £ 4 (3.5 em x
60 cm) HEATHIArES, FRBKUENS, R -GRiR
DERERAI R D 20 S A, R VR, RD
o BUERWR IR TS H) ATPL-1 3+ 1 mL 551
K, A SephadexG-75 EAr#E, 28 F/KBEML,
IR - B IRTE 22 W U O h 26 75 R X FR BRI  SAS
BE OGS A A B Aoy T, RIT AN X
PR ($¥5rFia M, =2 270, BT M, =
2310, A AigelE D =1.02"") , P HIEATE 4
Wah . VR URTHE, 0 CTH IR
2,12 ZHUOK  HEE PRI AR 375 mg, #3
R, XKW AR, B ik 5ok 25 o/L,
PURL
2.2 #EEL BEHBUNR 80 H, iSRS d
JEREALEEER 10 RV IE R XTIRAL, HASEEAE K
12 h JFIEZE S d FES 50 me/ke BRI R H A 1 A
PRIRG B AL, PSSR 7 d 5, /NS EAREK
10 h, SR 4 2 Bk i 0 25 B ol w, DL s B I pE >
1L 1 mmol/L # Ry &AL ), FERERIERSE 7, H4 Ik
B/NRBEDL > BB 2 . — FIXUIRZE (185 mg/kg)
K ATPL-1 &, v, fEFIERZ (60, 40, 20 mg/kg) ,
FEB A2 (BRI YL RN IE B 6 BEZH 40 T SRR R
WZEK), Hek4 W, HE/NUEREKE, AH
Ko
2.3 IiFME
2.3.1 ZWEIbE, DREAEERNE RIKGAH
Ja, NEEEEAEEK 10 b, W 420 25 E o, AR
P (1) MG R, WA 2 o/kg
Ja, M 30, 60, 120 min IMHE, WX (2) It
B R A AT = (a. by oo, d 25RO
30, 60, 120 min M) .

MFEMEIR = [ (AT B IEE - S5 RES
FEMBHE ) /452525 B IBEE ] x 100% (1)

MAEMZL T = (a+2b+3c+2d) /4 (2)
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2.3.2 JNEUFE GLUT1 . PEPCK., G6Pase mRNA
FKik  WURAERA A ERE A 100 mg, fTA 1 mL
Trizol Z4ffFF 53, ##E 5 min, A 200 WL {4,
WIBRR A # & 10 min, 4 °C . 12 000 r/min & .0»
15 min, BRI, MAGERBRBE R NE, 1B
AJGHEE 5 min, 4 °C, 12 000 r/min Z.0> 10 min,
s B, DUBEMA 1 mL TCHEE 75% & BEE %,
4 °C. 7500 r/min B.0>5 min, %2 K, F L,
DUEEIRE TS, AL & KEE DEPC /K .
BT pg & RNA, #HE cDNA & pliial el & e Ve Ui il
FE R cDNA, PCR KW HE ¥ i primer 5 3R 1
wit, IFRAETAY TE (L) KRMARAF
B, H B-actin HNSEER, F1¥FHIILE 1,
qRT-PCR JZ )i 2144 95 C 78 5 min, 95 C A
PE15 s, 60 CiE & 30 s, 60 CIEAH 30 s, 40 4>
TG

*1 5IMF3
Tab.1 Primer sequences
HEH SIYFsI(5'—3")

G6Pase 1T AATCTCCTCTGGGTGGC

JZ In] TGCTGTAGTAGTCGGTGTCC
PEPCK 1T ATGGGGTGTTTGTAGGAGCA

JZ In) CCGAAGTTGTAGCCGAAGAA
GLUT1 1T GCTTCCTGCTCATCAATCGT

J2 In) CTGCCGACCCTCTTCTTTC
B-actin 1T GGGAAATCGTGCGTGACATTA

JZ 1a) TTGCCGATAGTGATGACCTGA

2.3.3 JNEUIFIE GLUT1, PEPCK ., G6Pase &[4 3

ik BRI S AFERE A 50 mg, A 1 mL RI-
PA R Z4HW, VK EA19, RS S min 7 20 s,
Z4 30 min J5, 4 °C. 12 000 r/min &.> 20 min,
I3, BCA LKA (& A . A4H20 pg b
¥, 10% SDS-PAGE Hi yk J5 18 % W ¥, 18 i
250 mAJK %[5 90 min & PVDF i |-, 5% i jg 3
FraE i 3 1 h, TBST WUk 3 Wk, A bt il
GLUT1 (1 : 500 ##¢) . G6Pase (1 : 500 F %) .
PEPCK (1: 500 Fifé) —¥i, 4 CHEF LK, M
W—Pt, TBSTHVE3 K, MAR I, FiRIRE
1h, [=4t, TBST iHPE3 K, A ECL b2tk
iR, K PVDF AR &, B X A, B
MR EEF . . Wik. AR5, #id Image J
A S I BE MR, BRSO SINS 401 K
FE LU 45 H R P ARX FRA

2.4 witFob @d SPSS 17.0 FAFHE T AR,
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B (v £5) £on, ZHME LR One-Way
ANOVA Z3#1, PigE) tb 4 ] Dunnet-t K355, P <
0.05 M EAREMNZSR, P<0.01 HEAHEZE
PSR
3 #R
3.1 ATPL-1 sH/ s Rbndgeg Hrh 22 B, A

H/NRA 2GR I s > 11,1 mmol/L, 5 1E# X}
A AR R E2ZS (P<0.01), M&%H4H
HEMALKR TR EZS (P>0.05), R
W, SEERIAH e, —H AU K ATP1-1 7,
a2 S R B IR (P <0.01), 4
25050k 37.50% | 36.34% . 20.54% .

F2 ATPI-1 3/NRE=REMAERZN (X +5, n=10)
Tab.2 Effect of ATP1-1 on mice fasting blood glucose (x +s, n =10)

51 Hilt/ (mg-kg™") 25 24T LS/ (mmol - L") 25245 L/ (mmol - L") IBE /%
1E X IR ZH — 6.60 +0.38 5.45 +0.52* 17.42
L RIUEE| — 21.54 +£0.97% 22.42 +1.08* -4.09
AU 185 20.24 +1.07 12.65 £1.21 37.50
ATP1-1 &7l 60 20.50 +1.16 13.05 +1.96 ** 36. 34
ATP1-1 g ed 40 20.64 +1. 61 16.40 +1.31* 20. 54
ATP1-1 fikFI 40 20 21.20 £1.02 20.85 +1.30 1.65

T S IEH W IR LA, ™ P <0. 015 SBURIZE L, ™ P <0.01

3.2 ATPI-1 st R e RH HEA 20w K1
AR, AL/ E A S B AE 30 min Gk
WEfE, 30 ~60 min ZE18 R, 60 ~120 min fi T
M, 1B TR, SHEAIHM L, — F UKL &
ATP1-1 w5 KGR 4UME T 3 AUC B3/ (P <
0.01),

301
251
= 20 ~— ERREAL
ERTE L]
= — U4
fg 10+ S ATPI-1EE AR 41

54 I/T\T\l = ATPI1-1 ] 4

0 - ATPI-VEFIE 4

0 30 60 120
t/min
A. IfLEKF

601
2> 50+
=
Iy 40+ *x
2 *% %
£ 30+
é
g 20-
< 104 I

()_

E#  fiR4  —H  ATPI-1 ATPI-1 ATPI-1
pagicl UM a4l =4 R =4l

B. i #AUC
T SIEH W IRA A, P <0.01; SHER HE, P <0.01

1 ATP1-1 3/NiR OGTT B840
Fig.1 Effect of ATP1-1 on mice OGTT

3.3 ATPl-1 st/s & GLUT1, PEPCK. G6Pase mR-
NA 2k eh%em K2 B, HSIEF XA,
RERIZH ) GLUT1 ., PEPCK ., G6Pase mRNA 23k 4
BEESR (P<0.01); SEAA A, —HFBUK

20 K ATP1-1 & . B55= 4 GLUT1 mRNA Fik R &
FHE5 (P <0.01), G6Pase. PEPCK mRNA %3k i
N (P<0.01),
3.4 ATP1-1 %t/ & GLUT1, PEPCK., G6Pase %&
Rk Hra B3 ER, SIEWESRALE, &
FIZ] GLUTI % 13535 5 R4 I5 (P <0.05), PEP-
CK. G6bPase TEARLEET S (P <0.05, P<
0.01); SERIL by, —HXUIR4] & ATP1-1 &,
i & 41 PEPCK, G6Pase %5 [ 3% ik i 3% F# IG
(P<0.05, P<0.01), —HXUIRZL K ATP1-1 257
=AM GLUTI A R E A& (P <0.05), {Hr]
HHATREZER (P>0.05),
4 itig

B DRI S —Fh A R 25 6L 1 4 B2 PR A
RN, Xhsy . APk ES A EE W, 2
i [ P9 A SE R 2 — . E RIS
— G P B3 B R R AL 1) 32 SR BAE 1S A
AN KO . B0 B i 2 R S T T
PREHTTHIESS, A28 ATPL-1 A4 B & %
WERCR, ReA RO EpE )5, JF B PCR £
A A2 W i 3% N 5 BE B A A B A as 1k 2
(GLUT2 ) 7 45 %) ¥5 ¥ i (GK) ik, KK
G6Pase Fik, i I KWL T AT Be 5 T E X 7 2
WA

JPRIE 2 A B AR A ) S B A 2T Il
FRACF AR R DI F e (22 Mg
BENLF A A R AL L AR ST SR B IR A
RGN 1 BRI/ REBAL, 60, 40 mg/kg
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ATP1-1 BEW B AR W, IR BT 320, %R
AT RIS o A AR I i, 0 PT B - st A A A
BA X, RIS RO AER, ATPL-1 BB
w5 GLUT2 263K, J5 2 2 I 5 3 2 10 2 26 W
B T GLUTL 2R b 3 58 1 3 A i i
t, JLPAEAE T RS b, sk i
BEfE bR ™ o N T HE—B T ATPL-1 B
TR B R C R, AT BER GLUTT mRNA K&
BTG, &% AMTE 60 mg/kg 74 T Bk
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T SRR R4, P <0.05,% P <0.01; SR
®,*P<0.05, P <0.01
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Fig. 3 Effects of ATP1-1 on mice protein expressions of
GLUT1, PEPCK and G6Pase
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