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Inhibition of Tumor Growth and Angiogenesis by KJ3, Betulinic
Acid, and Fumagillin in Mouse Neuroblastoma

Seung Hoon Choi, M.D., Jung Hee Lee, M.S., Eui Ho Hwang, M.D.

Division of Pediatric Surgery, Brain Korea 21 Project for Medical Science
Yonsei University College of Medicine
Seoul, Korea

The antiangiogenic effects of novel agent KdJ3, Betulinic acid, and Fumagillin on the
neovascularization were studied by examining ultrastructural alterations in the vasculature
of synthetic gelform and mouse neuroblastoma C1300. Small pieces of gelform with 0.4 % agar
were introduced subcutaneously (s.c.) in 7 week old male CH3/HeJ mice. After the LDsos were
determined by FACS analysis, a third of LDso of three drugs were injected either locally or
intraperitoneally every other day for 14 days. A/J mice were inoculated s.c. with the C1300
neuroblastoma cell line, then either saline or three drugs were injected in the same manner.
The antiangiogenic effects of three drugs were studied by measuring the histologic changes
in tumors, and immunostaining for CD34, VIII/vWF, CD105, and thymidine phosphorylase. In
the drug treated groups, the number of vessels in gelform experiments and C1300
neuroblastoma experiments were lower than the corresponding values in the control. The
histologic findings were significantly different in drug treated groups on day 7, but these
were not significant on day 14. These results imply that antiangiogenic agents were effective
when the tumor burden is minimal. (J Kor Assoc Pediatr Surg 8(2):101~106), 2002.
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Table 1. Number of Vessels in Gelform Experiments

Group* Day 7 Day 14
Control 33-36 35-39
Fumagillin 21-25 20-26
Betulinic Acid 22-25 23-27
KJ3 20-24 19-21

* © numbers in each group, N=7

a7 3ka, Citrate bufferZ 3% ]é
nlo]|ZZ Y o]H @ Eof Hi ot
Ae)st & PBSZ A 43

st & glideE YW
At 3% HO,Z 1083
a, O]—ﬁr o 109 blocking solution

o7 5R7Z Ay F e AAFAES A sle] wet
chamberel Al 4Tz sh&5F AAASith. dA8AE CD3H4,

VII/YWF, CD105, thymidine phosphorylase & Yl 7HAE
AHgstel HlaEtolth Link antibody® 2087+ AHshi
Conjugated streptabidin-HRPZ 20%7F 334171 & DAB
(1H0)dez 3 - 108 A Hematoxyline = 36x7F O
ZQAE] A Tl 200018 FEEv Aol #HF
AAER F= AR BdAA G i
Z4dto]l Wats rete]l AU, FAA Aele paired t test

Z2 o

FACSE o] &3}
tulinic acid 4.01 ug/mL, Fumagillin 49 ug/mL$th
Zyzte] Age A AM-3Th

L LDA0 + KJ3 297 pg/ml, Be-
o] o]
29 13%

Table 2. Number of Vessels in C1300 Experiments

Group* Day 7 Day 14
Control 121£24 31.7+45
Fumagillin 84+33 29.8+3.7
Betulinic Acid 79+26 30.5+46
KJ3 1 7.7+31 31.2+3.9

* : numbers in each group, N=7
- p<0.05 compared to the control
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Fig. 1. Photomicrographs of the C1300 neuroblastoma in controls (A) and in the group administered KJ3 (B). Spe-
cimens were obtained on day 7, and stained with Anti-factor VIII antibody (<200).
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Table 3. Changes in Relative Tumor Weight

Day Fumagillin® Betulinic Acid* KJ3* Control*

2 0.97 +0.247 0.98+0.137 0.96+0.21" 1.81+0.7

4 1321017 1.2910.18' 1.2710.15 217 11.01
6 2.18+0.43" 2.11+0.39" 2.13+0.51" 3.74+1.62
8 4.71+0.59 5.33+0.68 4,52+0.06 5.74+0.18
10 7.73+0.71 8.14+1.09 6.78+1.11 9.08+3.23
12 10.36 1 1.68 11.251.2.04 9.7611.38 11.77_356

*

. numbers in each group, N=7
T p<0.05 compared to the control
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