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Abstract: This study investigated the regulatory effect of neutral polysaccharide from Acanthopanax trifoliatus (L.) Merr (ATP1-1) on
intestinal disaccharidase in type 2 diabetic mice. A Type 2-diabetic mouse model was established through the induction by high-fat diet
combined with streptozotocin (STZ). All‘diabetic mice were divided into 4 groups: model group, metformin group [185 mg/(kg-d)], high-dose
ATP1-1 group [80 mg/(kg-d)], and low-dose ATP1-1 group [40:mg/(kg-d)]. Normal group was also set separately. The mice were given
continuous intragastric administration for 8 weeks, during which Fasting blood glucose (FBG), glucose, sucrose and maltose tolerance were
determined. After the last administration, in vive and in vitro disaccharidase activities as well as the mRNA expressions of sucrase-isomaltase (SI)
and glucagon-like peptide<1 (GLP-1) were evaluated. The results showed that compared with the model group, the FBG of the mice in high-dose
ATP1-1 and low-dose ATP1-1 groups decreased by 27.06% and 19.96%, respectively (p<0.01), and the glucose, sucrose and maltose tolerance
of the diabetic mice were significantly improved (p<0.01). /n vivo experiments showed that the inhibition rates of high-dose ATP1-1 on the
sucrase of the duodenum, jejunum and ileum were 48.29%, 75.09% and 31.41%, respectively, with the inhibition rates against the corresponding
maltases being 26.23%, 18.34%, and 34.18%, respectively. In vitro experimental results showed that the ICso of ATP1-1 on the duodenal sucrase
and maltase were 3 381.00 pg/mL and 226.50 pg/mL, respectively. Meanwhile, ATP1-1 could up-regulate GLP-1 mRNA expression and
down-regulate ST mRNA expression (p<0.01). Therefore, ATP1-1 can inhibit the activity and expression of intestinal disaccharidase, and
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promote the expression of GLP-1 to improve the hyperglycemia state of type 2 diabetic mice.
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Table 1 Sequences of the primers
Primer %47 B3 (5°t03%)
SIF GCTTCATTCTTACCCGCTCAACATTTG

SIR TCCAGCATTCCAGTTATAGACCATTCC
GLP-1F CACAGAACTCTCCTTCACTTCCTTCC
GLP-1R TCCCAGCATTTCCGAAACTCCATC
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Table 2 Effects of ATP1-1 on body weight, diet and water intake in diabetic mice

3 /g Hea/(g/d) hAK/(mL/d)
0 8 A 0 7 8 JA 0 8
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9 SN 24204124  25.77+1.23" 3.38£0.76  2.85+0.27" 12.9942.90  10.19+3.18™
ATPI-1 B#1&4  24.03£0.54  25.00+0.55" 3524042 2.90+0.22" 12.17£1.75  9.69+1.72"
ATPI-1 {&F 840 24.07+0.73  24.93+1.05" 3.89+1.10  3.13+0.30™ 12.1942.38  10.75£0.91""
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Fig.1 Effects of ATP1-1 on FBG in diabetic mice
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Fig.2 Oral glucose tolerance of different group mice
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Fig.3 Oral sugar tolerance of different group mice
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RS T RERESEE 2705 30 min J5, S4B EIA E
WE(E, FJEas 254 LR TR AL AL IR N BE, AUC
B RFEE (p<0.05), JUHXSEEREREL B AR &N
HE (p<<0.01). . {RFIE ATP1-1 X BRI B SL 5
) AUC SARALAIA L0 R FF T 16.19%. 12.11%.
2 RO PRIp/IN SRR R B TR B v, R LR
B R rh RERE RO T e a0, AT TS e
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Fig.4 Oral maltose tolerance of different group mice
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Table 3 Effects of ATP1-1 on the activities of invertase and maltase in mouse intestinal mucosa

AR %1 /(U/mg prot)

* ¥ 4B #g % /(U/mg prot)

48]
+=3% = + =4 = 1207
EFHA 0.49+£3.64™  4.83+1.74°  15.33+3.84" 54.44+12.43" 147043, 170.89+4.53"
AN 24.66+£7.22  11.08+4.65  20.37+3.76 73:97+1043  31.73+3.05  87.73£14.07
ATP1-1 SB#E48  12.75+4.03"  2.76x0.38"  13.92+0.74* 54.57+6.93". 25.91+4.80°  57.74+14.97"
ATPI-1 {&F &4 143744.6°  4.00+2.63"  14.47+2.82" 60.13£9.11"  26.50£3.94° 62.82+12.55™

E: BEAEILE, p<0.05, “p<0.01.

2.4 ATPI-1 xf T2DM /) R 718 — 4 B 7 M Y

%
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FERENE . 22 2P RESEXORE N O, S AR 2 IUWE IR
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PR, BRI 3 ha-EE BTSSR A EE 2
S TR, H B ERR Ga- PR RIS 1, YRR
SN OB A BARE IR T, Dz FRE IR SN I,
M BRI HLRES), FERERG . 22 2E RS 8 T o 1 267
T, JBETHRF GO ORI, A E KR =48
#2 Jigp R[] gy ) B A ) 22 40 90 47.2% « 14.4% 1
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