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Pharmacodynamics study of polysaccharide from Polygonatum cyrtonema on
zebrafish model with type 2 diabetic and osteoporosis
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Abstract: Objective To study the effect of polysaccharide from Polygonatum cyrtonema (PSP) on type 2 diabetes and osteoporosis
in juvenile zebrafish. Methods A zebrafish juvenile type 2 diabetes model with osteoporosis was established with streptozotocin
and prednisolone, which were divided into control group, model group, metformin + etidronate disodium group and PSP (60, 120,
240 pg/mL) groups, the effect of drugs on early developmental toxicity of zebrafish was investigated; Kit was used to determine the
sugar content of juvenile fish tissues in each group; Alizarin red staining method was used to investigate the mineralized area and
bone mineral density in bones of zebrafish in each group; gRT-PCR was used to detect osteoporosis-related genes Runx family
transcription factor 2b (Runx2b), Sp7 transcription factor (Sp7), type I collagen o2 (colla2), cysteine-rich acidic secreted protein
(sparc) and vitamin D receptor b (vdrb) mRNA expressions in zebrafish. Results Microinjection of streptozotocin and immersion
of prednisolone increased the sugar concentration of juvenile fish tissues, reduced the mineralized area and bone density of skull.
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Compared with model group, PSP significantly up-regulated mRNA expression levels of Runx2b, Sp7, vdrb, sparc and colla2 in
zebrafish juvenile type 2 diabetes mellitus with osteoporosis model (P < 0.05, 0.01, 0.001). Conclusion PSP has a good
hypoglycemic and anti-osteoporosis effect on zebrafish juvenile with type 2 diabetes and osteoporosis.
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Fig. 1 Effect of polysaccharide from P. cyrtonema on mortality and hatching rate of zebrafish
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Fig. 3 Effect of polysaccharide from P. cyrtonema on sugar concentration of zebrafish juvenile (X +s,n=3)
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Fig. 4 Microscopic image of bone staining (> 10)



* 6550 » PER 2021411 7 H52% F 218 Chinese Traditional and Herbal Drugs 2021 November Vol. 52 No. 21
8-
*x EZ R}
g m - -
9 3 B HOOUN A+ 4R B R — M
= S O 2 0 HORE 2 0 60 pg mL?
;ﬁj = L ARG 208 120 pg mL™
S s D £ H K 2 FE 240 pg mL
g e
=
O.
HXTHEA e P<0.05 #P<0.01 #P<0.001; SHHANE: "P<005 "P<001 "P<0.001, K 6 [
P<0.05 "P<0.01 *#P <0.001vscontrolgroup;"P<0.05 ™P<0.01 "P <0.001vsmodel group, same as fig. 6
5 ZIEEBLENEDEN (LERMEZEEMNFM (X+s,n=23)
Fig. 5 Effect of polysaccharide from P. cyrtonema on mineralized area and bone mineral density of zebrafish (X +s, n = 3)
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Fig. 6 Effect of polysaccharide from P. cyrtonema on Runx2b, Sp7, vdrb, sparc and colla2 mRNA expressions of zebrafish
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