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Effects of Banxia — Huanglian ameliorating diabetic gastroparesis rats based on the
Akt/GSK -3 signaling pathway
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Abstract; Objective
Huanglian ( BX — HL) in improving diabetic gastroparesis based on
Methods
pathways of BX — HL on the treatment of diabetic gastroparesis ( DGP)

To investigate the mechanism of Banxia —

dopaminergic synaptic pathway. The possible signaling
were carried out by network pharmacology methods. The DGP model was
constructed by intraperitoneal injection of 60 mg + kg~' streptozotocin
(STZ) + high — sugar and high — fat diet. The DGP rats were randomly
divided into model group and experimental group, with 10 rats in each
group; another 10 normal rats were taken as the normal group. The

experimental group was administered by gavage with BX — HL solution at
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a dose of 1.35 g + kg - d~', while the normal group and model group were administered by gavage with an equal volume
of 0. 9% NaCl once a day. The rats in the three groups were administered once a day for 21 days. The gastric emptying
rate and intestinal propulsion rate of rats were measured by activated charcoal administration, the levels of
neurotransmitter dopamine ( DA) in brain tissues were determined by enzyme — linked immunosorbent assay, and the
expression levels of protein kinase B ( Akt) and glycogen synthase kinase —3 ( GSK -3) proteins in brain tissues were
determined by Western blotting. Results The effective components and corresponding signaling pathways, such as
dopaminergic synapses,were screened by various databases for BX — HL on the treatment of diabetic gastroparesis. The
fasting blood glucose levels in the normal group, model group and experimental group were (5.61 + 0.36),
(23.40 +1.58) and (6.18 £0.42) mmol + L™"; the gastric emptying rates were (71.33 £1.23)% ,(35.43 +3.12)% and
(61.59 £4.66) % ; the intestinal transit rates were (53.19 £3.48)% ,(29.33 £1.91)% and (38.53 £2.80)% ;
the DA contents in brain tissue were(42.43 £2.97),(88.20 +8.46) and (52.64 +5.03) pmol - L~
protein expression levels of Akt were 0. 67 £0.00,1.35 0. 04 and 0. 94 £0. 01 ; the relative protein expression levels
of GSK =3 were 0. 96 +0.01,1.24 £0. 05 and 0. 91 £0. 01 ,respectively. The above indexes of the experimental group
BX - HL has an

ameliorative effect on diabetic gastroparesis in rats, which is mainly reflected in the lowering of blood glucose, the

; the relative

showed statistical significance compared to the model group (all P < 0.001). Conclusion
promotion of gastric emptying and intestinal propulsion,the reduction of neurotransmitter DA level, its mechanism may
be related to inhibite the Akt/GSK -3 protein expression of dopaminergic synaptic pathway.

Key words: Banxia — Huanglian; dopamine; brain — gut axis; diabetic gastroparesis; glycogen synthase kinase —3;

network pharmacology
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F1 3 4RRAZ M (FBG) fABUR B HEZ A (GER) JBHEE R (IPR) R B Z B (DA) F AL (2 +5)
Table 1 Comparison of fasting blood glucose (FBG) , body weight, gastric emptying rate (GER) , intestinal propulsion rate (IPR) , brain

coefficient and dopamine (DA) contents of rats among three groups(x +s)

FBG Body weight GER IPR Brain coefficient DA
Group n
(mmol - L™1) (g) (%) (%) (%o) (pmol - L71)
Normal 10 5.61 £0.36 360. 70 £ 18. 40 71.33 £1.23 53.19 £3.48 4.67 £0.45 42.43 £2.97
Model 10 23.40+1.58*** 202.60 £18.23*** 35.43 £3.12*** 29.33+1.91*** 8.45+0.79*** 88.20+8.46***
Experimental 10 6. 18 £0.42%#  256.10 +12.33"  61.59 +4. 66™# 38.53 2. 80" 6.92 +0. 49%# 52.64 +5.03%#

Normal group: 0. 9% NaCl; Model group: 0.9% NaCl; Experimental group: 1.35 g - kg

group, * * * P <0. 001 ; Compared with model group, ™ P <0. 001.
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A
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(DGP) KBl K2 21 b 2 1 e B ( Ake) FVRE 05 RS - 3
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Figure 1  Effects of Banxia — Huanglian on the protein expres-
sions of protein kinase B ( Akt) and glycogen synthase kinase — 3
(GSK -3) in diabetic gastroparesis (DGP) rats

A :Normal group; B: Model group; C: Experimental group.
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