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Effect and mechanism of Dendrobium officinale polysaccharide on prediabetes
based on short chain fatty acids-GPR43-GLP1 signaling pathway
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Abstract: Objective To investigate the effect of Dendrobium officinale polysaccharide (DOP) on prediabetes (PDM) and explore its
mechanism in improving PDMs through the gut short-chain fatty acids (SCFAs)-G protein-coupled receptor 43 (GPR43)-glucagon-
like peptide 1 (GLP1) pathway. Methods SD Rats were randomly divided into control group, model group and DOP low-, high-dose
(0.1, 0.2 g/kg) groups, with 10 rats in each group. Except for the control group, the remaining rats were fed a high-sugar and high-fat
diet for six weeks to establish a PDM model. During the modeling period, the corresponding drugs were administered intravenously,
and the control group and model group were given distilled water of equal volume. Changes in general physiological indicators,
glucose/lipid levels, glucose regulation function, intestinal/pancreatic histopathology, fecal SCFAs contents, expressions of GPR43 and
GLP1 and its receptor in intestinal/pancreatic were analyzed. Results Compared with model group, DOP significantly increased tail
microcirculatory blood flow in PDM rats (P < 0.01) and decreased anal temperature (P < 0.01), significantly reduced levels of total
cholesterol and low-density lipoprotein cholesterol in serum (P < 0.05, 0.01), significantly decreased the oral glucose tolerance test
results, fasting blood glucose, 2 h postprandial glucose, homeostasis model assessment-insulin resistance index, and C-peptide levels

in PDM rats (P < 0.05, 0.01), increased the insulin sensitivity index (P < 0.05), and alleviated the pathological damage of pancreas,
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ileum and colon. Gas chromatography results showed that DOP administration could significantly increase the levels of acetic acid,
butyric acid, isovaleric acid and SCFAs in feces (P < 0.05, 0.01). ELISA, Western blotting and qRT-PCR results showed that DOP
administration could significantly increase the plasma GLP1 level, as well as the mRNA and protein expressions of GPR43 and GLP1

receptor in ileum and pancreas (P < 0.05, 0.01). Conclusion DOP could improve PDM, and its effect may be related to enhancing

gut-derived SCFA production, up-regulating GPR43 expressions in intestine and pancreas, subsequent promoting GLP1 secretion,

restoring B-cell function and improving glucose regulation.
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WA (S 200915201). =k H (triglyceride,
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ML HE-Bs TR] i 28 S THIAR Carea under curve, AUC).
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0 S5min, BT 4 CUKFTHCE 30 min, B LJE
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BPiud . BE P, DAB B0, FFARERYA,
WK ZHZRE KPR RS AR, TR
WEZ IR MR 2 2R P A OSBRI RA T 0L
2.10 Western blotting 1 [E]f72H 28 GLP1 X FRAR
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x1 5149571
Table 1 Primer sequences
A SIYFE (5-37)

GAPDH  F: GAAGGTCGGTGTGAACGGATTTG
R: CATGTAGACCATGTAGTTGAGGTCA
GLPI F: CTCAAGACACGGAGGAGAAC

R: GAGTCCAGGTATTTGCTGTAGTCA

GLPIR F: CGGAGTGCGAAGAGTCCAA
R: CGATGACCAAGGCAGAGAAAGA
GPR43 F: CTTCCCCATCGGCTTTGTG

R: GGTCTGGGATAGTCATCTTCTC

212 GHESH
K SPSS #AF X EHE AT Ge it b, R H
X tsKix, HiEZERKHAREITZSH (One-
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way ANOVA ). HifiEH TC /KFREFFAL (P<0.05), DOP K
3 #R 20 LDL-C /KPR ERK (P<0.01),

3.1 DOP X} PDM X —AR{AMERI RN
W 1 s, SxTRE R, SR KRS
B MV 53 B R SR BA I B 4 PR (P<
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BERL (P<0.05); HSHEAALLE, DOP &5
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20 - DOP 0.2 g-kg ™!
I8 350~
=8
¥

300

250I T T T T T
1 2 3 4 5 6
t/H
D E
2004 20
=)
&
18 w157 #
e £
o 2 10-
& &
= Bl
B i
I
0-

w

HaR/e
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blood glucose, 2hPG). AUC EZEHN (P<0.05.
0.01); SR LA, DOP &5E4] FBG & #
ik (P<<0.01), DOP K& AUC. 2hPG 2 #FF
ik (P<<0.05).

i 5 T 6 R B AP &5 R (B 3-A~D)
TR, HXTHRA LR, R RIME H FINS. C-
7K &% HOMA-IR &3 (P<0.01), ISI &%
B (P<<0.01); SRS, DOP &FlE41k
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TS

DOP 0.2 g'kg™!

P D
DOP 0.1 g'kg™!

.

AR BB C-YUKE: D-EHMEIE MRS B-MER W F-ILIR: G-#4UKREMHIEH MR BRI S At P<
0.05 #p<0.01; SEMALE: P<0.05 "P<0.01, FEIH.
A-body weight; B-food intake; C-water intake; D-tail microcirculatory blood flow; E-saliva secretion; F-anal temperature; G-representative images of tail

microcirculatory blood flow of rats in each group; *P < 0.05 *P < 0.01 vs control group; “P<0.05 *"P<0.01 vs model group, same as below figures.

El 1 DOP % PDM KR—FAFIEMIFNE (X s, n=8~10)
Fig.1 Effect of DOP on general physical signs in PDM rats (X £ s, n =8—10)
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Fig.2 Effect of DOP on glucose and lipid levels in PDM rats (X £ s, n =8—10)
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A-Ifl5E FINS 7KF; B-IiEH C-fk7KF; C-HOMA-IR; D-ISI; E-OGTT HiZk; F-OGTT AUC; G-FBG; H-2hPG.
A-FINS level in serum; B-C-peptide level in serum; C-HOMA-IR; D-IST; E-OGTT curve; F-OGTT AUC; G-FBG; H-2hPG.

3 DOP X} PDM AR M#EEIETh&E

Y80 (X s, n=8~10)

Fig.3 Effect of DOP on blood glucose regulation in PDM rats (X £ s, n =8—10)

SRMIE P C-FR/K P23 B (P<<0.01), DOP 15
=4 HOMA-IR .3 £k (P<<0.05), ISI &N

(P<<0.05).
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GCG FRIAHBIE M SHAIH L, #4244 KR
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3.5 DOP X} PDM X5 GLP1 8 X1EHRrAIE M
J#RA® GLPIR st iR (K 4-A) BoR, &%
KBRS P AT AL A ORL IR R 4 L B A
GLPIR ¥ &) 3 Ai TR AL N . HXT A LR, 15
T2 K RRUEE 5 4 BH I R A kb, B GLPIR
FIKWD o GRBIHLCE, S4h 2R B2 ZF
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Fig. 4 Effect of DOP on pancreatic tissue morphology and GLP1-related indexes in PDM rats (X +s,n=3)
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Fig.5 Effect of DOP on levels of SCFAs in feces and intestinal tissue morphology of PDM rats (X £ s, n =8—10)
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