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ABSTRACT
Bone Anabolic Effect of Flavonoids from Herba
Epimedii in zebrafish and Medaka

Li Zhenhua

Supervisor: Prof. Simon Ming-Yuan Lee

Osteoporosis is one of the most popular bone diseases in the world,
which is marked by low bone mineral density and increased risk of bone
fractures. Three main mechanisms leading to osteoporosis are inadequate
peak bone mass, excessive bone resorption and inadequate bone formation.
Though antiresorptive agents are the most commonly used medicine
methods in osteoporosis treatment, the draw back is obvious that the drugs
could not reverse the bone loss process. On the other hand, anabolic agents
have the ability to increase bone mass, improve bone quality and increase
bone strength, and anabolic agents are potential new therapeutic agents for

antiosteoporosis therapy.

Herba Epimedii, which contains several pharmacologically active
compounds such as icariin and epimedin C, has been widely used in China
in the treatment of varioues diseases. Recent researches have revealed that
compounds in Herba Epimedii not only have potential bone anabolic
activity, but also have the capability to inhibit osteoclastic bone resorption
by in vitro and in vivo models. In order to study the effect of these

flavonoids on osteoblasts differentiation and matrix mineralization, we
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employed zebrafish and medaka in vivo models. Treated zebrafish embryos
with a variety of Herba Epimedii derived flavonoids showed bone-specific
fluorescence. The bone-specific fluorescence was observed faster in icaritin
treatment followed by icariside II, icariin and epimedin C. Icariside II,
icariin and epimedin C are one-, two- and three-glycosides of icaritin and is
normally metabolized in vivo to its aglycoside form. This result indicates
that the bone-specific fluorescence may be due to this aglycoside metabolite.
Combined incubation of zebrafish embryos in live alizarin red stain and
icaritin showed that icaritin-induced bone-specific fluorescence was greatly
reduced, indicating perhaps that these two compounds may be compete for

calcium binding.

Results obtained from osteocalcin:gfp transgenic medaka, which
underwent the icariin treatment revealed overall positive effects in bone
formation, suggests that icaritin and its derivatives probably modulate
osteoblast mineralization, or inhibit osteoclast resorption. Furthermore, the
anabolic effect of genistein was investigated. It was observed that genistein
have bone anabolic potential, which is consistent with previous studies

using other models.

In conclusion, zebrafish is a potential secondary metabolism model as

well as in vivo model for bone anabolic chemical screening. Icaritin and its

derivatives probably have bone anabolic potential

IX
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