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Effect of Astragalus Polysaccharide on Sweet Taste Receptor Pathway in
Intestine of Rat Model Induced by High-sugar and High-fat Diet
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[ Abstract | Objective; To observe the effect of astragalus polysaccharide ( APS) on taste receptor 1
member 2 (T1R2) /taste receptor 1 member 3 (TIR3) sweet taste receptor pathway in intestine of rat model
induced by high-sugar and high-fat diet. Method: SD rats were randomly divided into normal group, high-sugar
and high-fat group and astragalus polysaccharide group. Rats in high-sugar and high-fat group and astragalus
polysaccharide groups were fed with high-sugar and high-fat diet for 16 weeks, while rats in astragalus
polysaccharide group were fed with APS (0.7 g-kg™', per day) for 8 weeks during this period. Serum samples
were collected to determine the levels of fasting blood glucose, total cholesterol (TC) , triglyceride (TG), high-

density lipoprotein cholesterol ( HDL-C) and low-density lipoprotein cholesterol ( LDL-C). Intestinum tenue was
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collected to determine mRNA expressions of TIR2/T1R3, «a-gustducin ( Ga gust), transient receptor potential
cation channel subfamily member 5 ( TRPM5) and proglucagon ( PG) gene by Real-time PCR, and protein
expressions of TIR2, Ga gust and glucagon-like peptide-1 ( GLP-1) protein by Western blot. Result: Rats in
high-sugar and high-fat group had significantly higher levels of TC, TG and LDL-C, and lower HDL-C level in
serum than those in normal group (P < 0.05). Moreover, the expression levels of sweet receptor pathway
molecules, including TIR2, Ga gust and PG genes in intestine, were significantly down-regulated in high-sugar
and high-fat group (P <0.05). Rats in astragalus polysaccharide group had significantly lower levels of TC, TG
and LDL-C, and higher HDL-C level in serum than those in high-sugar and high-fat group (P <0.05). The
expression levels of TIR2, T1R3, Ga gust, TRPMS5 and PG genes in intestine were significantly up-regulated in
astragalus polysaccharide group (P <0.05). The trend of TIR2, Ga gust and GLP-1 protein expressions was
consistent with that of TIR2, Ga gust and GLP-1 mRNA expressions. Protein expressions of TIR2, Ga gust and
GLP-1 and mRNA expression of TIR3 were significantly lower in astragalus polysaccharide group than those of

control group (P <0.05). Conclusion: APS could improve disturbance of lipid metabolism and impairment of

intestinal sweet taste receptor pathway for rat model induced by high-sugar and high-fat diet.

[ Key words |

high-sucrose and high-fat diet; sweet taste receptor pathway; astragalus polysaccharides;

proglucagon gene ; taste receptor 1 member 2/taste receptor 1 member 3
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(1:177),TIR2(1:2 000), Ga gust(1:1 000) &
GLP-1 (1:1000)4 CHE LK, vk, —di(1:
1 J7)E &, ECL Je o A A I, AW D
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F2 APSHERBREREEEXROLFELERRERE
Table 2 Effect of APS on serum biochemical indexes and body weight in rat model induced by high-sugar and high-fat diet (x +s,n=5)

MM (x £s,n=5)

2H 7] Flit/g-kg ™' WA HE/mmol-L~"  TC/mmol-L ™" TG/mmol-L~" HDL-C/mmol-L~' LDL-C/mmol-L "' RF R/ g
E# - 5.97 £0.53 1.63 £0.05 0.82 +0.13 0.96 0. 09 0.46 £0.02 446. 14 £24.93
RN - 6.07 0. 76 1.97 0. 05" 1.10 0. 09" 0.69 £0.07" 0.86 +0. 14" 496. 56 +14. 80"
LB 0.7 5.65 0. 74 1.65 £0.25% 0.88 +0. 147 0.92 £0.03% 0.49 +0.08% 469.16 +12.01%

T HIEH A P <0.05; SR M iR 4L LB P <0.05(£ 3 ~4 ),

=X

£ 3 APS 3B S B R AR K R B E B R 248 B 9 F 1 PG mRNA &k

Table 3 Effect of APS on mRNA expressions of signaling molecule from sweet taste receptor pathway and PG mRNA in intestine of rat model

I (x£5,n=5)

induced by high-sugar and high-fat diet (x +s,n=5)

2 5 F /g kg ™! T1R2 T1R3 Ga gust TRPM5 PG
EH% - 36.83 £15.16 6.08 £0.24 8.51 £2.43 5.21 +4.10 12.90 £2.09
e i e g - 1.00 £0.62" 1.00 £1.14 1.00 +0.65" 1.00 +0.84 1.00 £0.74"
L 0.7 44.85 £15.67% 24.56 £2.97% 17.76 +8.91% 28.70 +23.79% 11.80 +5.58%

3.3 X KEBIE TIR2,Ga gust Ml GLP-1 & 4%k
Psgm HIEE A, S IE4 KR TIR2, Ga
gust fil GLP-1 Z I R BEIR (P <0.05); 55
Wi R4 H g, APS 4 KB TIR2, Ga gust #1 GLP-1
HARKPETE(P<0.05), WK 1,£4,

- - 40 kDa

.o e 2
TiRz e gy N o5

Bractin Gy G— @ 12 kDa
A B C
AR IR AL B IEW 4L C B S A
B 1 XRFE TIR2,Ga gust 71 GLP-1 & H RIL B ik
Fig.1 Electrophoresis of APS on T1R2,Ga gust and GLP-1 protein

Ga gust

GLP-1

expression in intestine of rat

F4 APSHERESERETEEKXREGE TIR2,Ga gust #1 GLP-1
BEAREHEME (v +5,n=5)
Table 4 Effect of APS on protein expression in intestine of rat model

induced by high-sugar and high-fat diet (x +s,n =5)

=X

F -
W e spen
EH - 0.69+0.01 0.87 £0.10  0.84 +0.06
5 W s - 0.48 +0.02" 0.68 £0.06" 0.70 £0.03"
LB 0.7 0.87 £0.06% 3.21 £0.43% 1.03 £0.15%
4 it
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HROEZH AT AE 9T & B, APS W] gk 38 = g i GE &
T2DM K BB A A% 35 35 L , JF L X ke A R JHF I A5
AR ARBFSE & B, APS B8 1B 35 ol 3% 5
o B AL 5 1A A A A 30 2 LR R A2 AR A i . Lk
A A5 58 e W s T DRI P G i 1 R e
NGB L APS S iR b s i £ A AR R BRUE I
WAL B A B S A /R o 45 A7, APS X Il b
F4 30145 T AE LA XU e T APS X G 9 S i AR £ R
A BN AR 2% L 0 TS T A o Ao 3 i ok 2
P38 P& 3k, 2 iF GLP-1,PYY %5 7 B & 43 W, %
R R BOCE LB, X T ixX — ik i 75 i — 20 Ak
S, TAN AW KB, IR M2 BRI TR
FRUHR AT 40 vk 32 A T (H R H X TIR2 AN
TIR3 2 2RI I e 22 57" . APS 54
ZFPBE S 5, SO, AR B AT RE X R 52 R LA S
YEH . AWF5E % B, APS XF TIR3 Al TIR2 JE K % ik
RS E A 2Z S . M TR 45 RUTHiE— 2 W
TEHE S HF

25 LT, AR5 & B R o R A kL2 S E s
5 K BTG AR 2 AL, B AR M T8 i ok 22 4l B 15 5
FHI PG AR IA, M APS XX — B4 HA W &
Bl VR o IR T R DA TR £ X ft B A4 5% ) LA B
APS T WiAE A A T ISR 4 .
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