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Abstract— Angiogenesis refers to the formation of new capillary blood vessels, or neovasculariza-
tion occurring under various physical conditions, such as development of the embryo, formation
of corpus luteum, wound healing and pathological conditions including tumor growth and metasta-
ses, hemangiomas, diabetic retinopathy, rheumatoid arthritis. There are many evidences that angio-
genesis is important for the progressive growth of solid tumors and also permits the shedding
of metastatic tumors from the primary site. Thus, treatment of angiogenesis inhibitors might be
a novel strategy for tumor growth inhibition. Normal vascular endothelial cells are in a state of
differentiation and angiogenic endothelial cells migrate and proliferate, and they subsequently diffe-
rentiate into vessel-forming quiescent phenotype cells, Therfore, it was speculated that a modifier
of cell differentiation could also affect angiogenesis. In order to identify new antiangiogenic factors,
the research was conducted to estimate the inhibitory activities of cell differentiation agents by
means of chick embryo chorioallantoic membrane(CAM) assay. Hence, we have established the
CAM assay for the screening of antiangiogenic agents. Using the CAM assay, we found that ursolic
acid, a tumor cell differentiation-inducing agent, showed a markedly inhibitory effect on chick

embryonic angiogenesis.
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9l retinoic acid, protamine sulfate 223 corti-
sone acetate/heparing ©]-4-3lo] CAMEA{H & £
g3, A2 R AdAA FYe] e
A& WA F4}3hedch Retinoic acid®} protamine su-
lfate= 7}7+ 0.1 ug/eges} 50 pg/egg s Aejslae o
dA AL a5k, cortisone acetate(50 ug/egg)
= heparin(50 yg/egg) st 7 Me)H-E A FRHA
A 2H-8-& el sickFig. 2). ¢34 #33 CAM
AR A3 oAeirbA] AFFEZEES PHT A,
ursolic acid7} 7+H3 H# A qA gl 9SS
o3 o] gl

Ursolic acid®| &8N AX|&A —Ursolic acid:=
gA4ZF aaE 7HAe Aokal vskd(Eriobotrya japo-
nica LINDLEY)ol &%d A¥2o2 I 7%= Fig.3
7} o] ursolic acid7} wibAy A o] W4y
el o B3-S P A 2A187) S13e] 45
duje] CAMSdl odei7kal %9 ursolic acid7’}
= ¥% thermanox coverslipg sl 2 A
Fig. 49} %ol ursolic acid’} = 3%% coverslip2

Fig. 1—Photographs of developing chick embryo. (1) The 1-day-old embryo; (2) The 2-day-old embro; (3) The
3-day-old embryo (4a4b) The 4-day-old embryo; (5a, 5b) The 5-day-old embryo; (6a, 6b) The 6-day-old
embryo; (7a, 7b) The 7-day-old embryo; (8a, 8b) The 8-day-old embryo; (9a, 9b) The 9-day-old embryo.
(a) Normal chick embryo; (b) The CAM (white color) was visualized after injecting with 10% fat emulsion.

Magnification(x2.7).
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Fig. 4—Effects of ursolic acid on embryonic angioge-
nesis in CAM 2 days after sample implanta-
tion. (1) control; (2) ursolic acid (5 pg/egg).
The CAM treated with ursolic acid has an ava-
scular zone(surrounded with arrows). Magnifi-
cation(x6).

Fig. 2—Effects of retinoic acid, protamine sulfate and
cortisone acetate plus heparin on embryonic
angiogenesis in CAM 2 days after sample imp-
lantation. 10% fat emulsion (about 1m/) was
injected into chorioallantois to make the vas-
cular network clear. (1) control; (2) retinoic
acid(0.1 pg/egg); (3) protamine sulfate(50 pg/
egg); (4) cortisone acetate (50 ug/egg) plus he-
parin (50 ug/egg). Control CAM treated with
empty coverslips show no disturbance of
angiogenesis (1). In the CAMs implanted with
coverslips loaded retinoic acid, protamine sul-

fate, cortisone acetate plus heparin, there is
an avascular zone(surrounded with arrows).
Magnification(x6).
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Fig. 3—Structure of ursolic acid.

Fig. 5—Histological sections of the 6.5-day chick CAM.
Tissue specimens were fixed in formalin, em-

atele Ae Feg Aol AN} 1 A Fig 4

bedded in paraffin, cut with microtome, and

9} 2¥o] ursolic acid7t =E5 coverslipg H2jstu & stained with hematoxylin and eosin. (1) Nor-
7% "agdo] oJAFsctk CAMeA H e mal CAM; (2) Ursolic acid-treated CAM. Mag-
A 3= ursolic acid¥] #4882 2 pug(d nmol)/egg nification(x400).
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