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The effects of Dicliptera chinensis polysaccharide on glucose and lipid
metabolism in rats with high fat diet based on AMPK/SREBP-1 pathway
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Abstract : The aim of this study is to investigate the effect and mechanism of Dicliptera chinensis polysaccharide (DCP) on
glucose and lipid metabolism in rats with high fat diet. After feeding for 8 weeks with high-fat diet,40 rats with successful
modeling were randomly divided into normal group,model group and DCP groups (100 and 200 mg/kg) with 10 rats in each
group. Starting from the 9th week ,the DCP dose groups were intragastrically administered, and the rats of normal group and
the model group were given an equal volume of distilled water for 6 weeks,and then sacrificed to collect blood and liver sam-
ples. Determination of serum triglyceride (TG ), total cholesterol (TC) ,low density lipoprotein cholesterol ( LDL-C) , low
density lipoprotein cholesterol (HDL-C) ,free fatty acid (FFA) ,advanced glycation end product-peptide ( AGE-P) , glycated
hemoglobinan ( HbAlc) , hepatic glycogen and TG content by biochemical methods; The fasting blood glucose (FBG) level
were measured by glucose oxidase method ; The serum fasting insulin ( FINS) content were tested by enzyme immunoassay
(ELISA) to calculate insulin resistance index (HOMA-IR) ; Observation of fatty deposition in liver tissue by oil red O stai-
ning; Real-time quantitative PCR ( RT-PCR) detection of sterol regulatory element-binding protein 1 ( SREBP-1) mRNA and
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Adenosine 5’-monophosphate ( AMP ) -activated protein kinase ( AMPK ) mRNA level; Western blot analysis of SREBP-1,
AMPK and p-AMPK expression in rat liver tissue. The results showed that the DCP (100,200 mg/kg) dose group significant-
ly down-regulated the contents of TC, TG, LDL-C, FBG, FINS, AGE-P, HbAlc and HOMA-IR , up-regulated the HDL-C and

hepatic glycogen content,reduction of fat deposits,and significantly up-regulated the p-AMPK and inhibited SREBP-1 protein

and its mRNA in liver tissue. The results of this study suggest that the mechanism by which DCP regulates glucose and lipid

metabolism in rats may be related to inhibition of the AMPK/SREBP-1 pathway.

Key words; Dicliptera chinensis polysaccharide ( DCP) ;high fat diet; glucolipid metabolism ; AMPK/SREBP-1signaling path-

way.
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Table 1
bl
215 D TC TG LDL-C HDL-C
Group (mgo/slfg) (mmol/L) (mmol/L) (mmol/L) (mmol/L)
1E % Normal - 1.14 0. 14 0.63 +0.07 0.35+0.04 1.33£0.15
fEi# Model - 2.05 +0.22" 1.14 +0.18" 0.58 £0.06% 0.64 £0.10%
DCP 100 1.83+0.12* 0.89+0.26* 0.55 +0.06 0.82+0.09**
200 1.58 £0.18** 0.82+0.10** 0.51 £0.05* 0.94£0.09**

FEHIERALE,™ P < 0.01; SEMAE, " P <0.05;" P < 0.01.
Note ; Compared with normal group,™ P < 0.01 ; Compared with model group, * P < 0.05;** P < 0.01.
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%2 DCPX$BF4HEL TG FILE FFA B9 (x 5,0 = 10)
Table 2 The effects on TG,FFA of DCP (x +s,n = 10)

20 531 4 Dose TG FFA
Group (mg/kg) (mmol/L) (pmol/L)
E % 28 Normal - 2.59 +0.25 204.30 £14.19
FERIZ Model - 4.82 +£0.57% 418.21 +58. 11%
DCP 100 4.07+0.45* " 358.56 £37.03 *
DCP 200 3.66£0.45 315.25 £29.49 " *

VS IERALILE, ™ P < 0.01; SEUMALILE, P < 0.05;" " P < 0.0l
Note : Compared with normal group,™ P < 0.01 ; Compared with model group, * P < 0.05;** P < 0.01.

%3 DCPXEBEIMPRIZM (x £5,n = 10)

Table 3 The effects on insulin resistance of DCP (x £s,n = 10)

215 74 Dose

FINS

Group (mg/kg) (mmol/L) (mmol/L) HOMA-IR
1E % 4 Normal - 3.92+0.15 0.71 £0.10 0.13 £0.02
FEAIZH Model - 6.74 £0.91% 2.45 £0.26% 0.73 +0.08*

DCP 100 5.71+0.66* 1.91+0.20** 0.49 £0.08* *

DCP 200 4.87+0.53** 1.35+0.23** 0.29+0.05* *

HSERALE, ™ P < 0.01; 5B HE,* P < 0.05;"" P < 0.0l
Note : Compared with normal group,™ P < 0.01 ;Compared with model group, * P < 0.05;** P < 0.01.

3.3 DCP x31niEF AGE-P HbAlc F0F#E R K320
5IEH 4 g, SR KRR i T AGE-P Al

HbAle &P BIGM(P < 0.01) , /¥R S & 2

FHIEMR(P < 0.01) ; 5EIAVZ AL, DCP 71| 5 2 3

A AR R R R BRI AGE-P Fl HbAle %
(P < 0.01) JFHE TSR &5 (P < 0.01 2 P
<0.05), Wik4,

%4 DCP 3t AGE-P HbAlc FIAF4EE MBI (x £5,n = 10)
Table 4 The effects on AGE-P HbAlc and hepatic glycogen of DCP (; +s,n = 10)

205 748 Dose AGE-P HbAlce R
Group (mg/kg) (mg/L) (mmol/L) Glycogen(mg/g)
TEH 40 Normal - 2.08 £0.24 3.03 £0.46 42.11 £4.48
FERIZH Model - 6.25 £0.74% 9.79 £0.86" 31.95 +3.59*
DCP 100 5.20£0.54" " 7.12£0.95" " 35.37+£3.02"
DCP 200 4.41 £0.64 " " 5.58£0.61" " 36.91 £3.43 "~

T SEFAILE, P < 0.01; SEAHILE, " P <0.05;"" P < 0.01.
Note : Compared with normal group,”P < 0.01 ;Compared with model group, * P < 0.05;** P < 0.01.

3.4 DCP X ARAFHLFERSHZMN
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J7R ) 5 28 DCP i i K BRI , 21 € % i J e AR
FA P 4 M B W 3 sk 2D, o 200 mg/kg 591 & 0
Hgib w2 (W 1),
3.5 DCP XIBF4AZ AMPK #1 SREBP-1 EHERIZH
A

Western blot SZEG45 B 7, 45 4H K R4 2L

AMPK G o2 70, iR 5 (p-AMPK) , 51E
A A, R K BRI 2H 21 B p-AMPK 25 11 %3k
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0.01), 5L A HL#5, DCP | & 4] p-AMPK %
HEik F (P < 0.01),SREBP-1 £ F13RiA T M
(P < 0.0l 55 P < 0.05),20 DCP &35 4Eps 1t it
Al fig 5 AMPK/SREBP-1 {553 A ¢ (WLIE 2) o
3.6 DCP 3tBF£E4Z2 AMPK mRNA #1 SREBP-1 mR-
NA 7K 3 ) 8 M
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220 (400 x )

Fig. 1 Effects of DCP on the Pathological Morphology of Liver Tissues in Rats (400 X )
VE A TER4H ;B A RIZH ; C. DCP #4220 (100 mg/kg) ;D DCP #|44H (200 mg/kg) ; Note: A : Normal group; B :Model group;
C:DCP dose group( 100 mg/kg) ;D:DCP dose group(200 mg/kg)
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DCP 7] PAAG 2 W A% A BRI 35 9 TC . TG, LDL-C
AGE-P fil HbAle 1) % &, F+ & HDL-C b J5 7%
£, A% FBG . FINS il HOMA-IR 7K, i8] DCP wJ
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