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Inhibition of angiogenesis as a mechanism for inhibitory effect of 1a-hydroxyvitamin D3 on
N-methyl-N" -nitro-N-nitrosoguanidine-induced gastrointestinal carcinogenesis in Wistar rats
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MNNG #ED 7 v b BE5HE O 1a (OH) Dy 1 & 2 ¥ € 7V I BV T Fr AL B o 4 8 % O VEGF
OG- ZME Lz B 8 BEADOMHENEY 4 2% — WKY F v b EHH W2, MNNG 132 KIS L.
100mg/¢ DOWEEEITHE L72e 1a (OH)D; & HSHAERLEE (DN MCT) IS L. 0.2 ugml ORE L L7z,
7 v M2 0.01% MNNG % 24 B KAKIE G Lize ZOH S S 240, 5 1 I3 ELE, 5253
1la (OH)D; DAEMETH 5 MCT 02ml %, 5 3HETIEIMCT 02ml 720 0.04 ug ® 1la(OH)D, & TN 2
M 3 R G Uiz B, 4 B ARENE 2 F20i L. MNNG $5- 48 36 H IZJRREE T TR
L7z BEENTZHRIZ AT 7 4V CEUIBEYI L, 1 2EFAY MF ) et & 512 N,
VEGF (22Tl Streptoavidin-biotin (SAB) #:12 & B St # 17 - 720 BRSO 564 %13 MNNG
DAHRDORIEEE (5 1#) 1X30PLh 16 Pt (53%). MNNG+MCT B (55 2 #) 1230 P 16 Pt (53%)
MNNG + 1a (OH)D; (55 3 %) £ 30 IEH 8L (27%) THho7zo H3IMOMERIEERL T v M1 IEHT:
D OREEOREILE 1 HOZNIZHREZIETLTWS, 1D vessel count 1& 3.77 T, £ 3IHD
ZME 160 TH Y ARSI LT b, F72. 15O VEGF BIIFEEZI 1.57. HE3WOZENIT 1.42
Tdh Y WAMEINTH o720 Pl 1la (OH)D; OFEIHG1Z L ) MNNG #3857 v b B BIERE 33H] S ho iz,
1la (OH)D; |& VEGF %4 L CILEH A2 G L. i ofEmHlic@wiE 2 %,

F—T7— K MEPAERE, EHAY S 3 2 D, MNNG, BB, 7o b
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HBEHER B TRIEELBOVLEDT
H Do b ib L 1998 4, N-methyl-N -nitro-N-
nitrosoguanidine (LLF MNNG) #5380 H 558 H8 2 1%
PR s Iy DA LA WG LE Y. 2
OWFLE LT, ST EIE PSR EIN
TWwb, 12IEHAE Y 3 v D 2YEMIE % 51t
FETDH Y 20 BRI E 2t
#T5FHTH Y. FEMIEOBEHIPHIIZIE, ornithine
decarboxylase (LLF ODC) i 1E o 7% &3] 23 BY 4%
LTwaEwbiTwa Py 35 I3
LCEHEHGEZRBELZ), TR M= X 2FE
THH Y hETHD, Ll 1996 4, Alini 5
WXIEH O 5 OBHH & AL BAR L 72 A 3 A 2k
LCEMMEY I VDA EELZBEELAETLHI L
R L EIRIES AR TR % 720
(HEBENY I MAE AT S D WED D D L vbiiT
w3 90 1999 4E Iseki & 13 Azoxymetane i 3E D K
Wil % 1la (OH) Dy AMEH A ZHET L LITX
DIHI L7z S & R LA 7 2005 4EICI3 TR 4 1
GFP (Green Fluorescent Protein) i#{xn ¥ % & A LIERK
L 7= Lews lung carcinoma cell (LLC-GFP cell) % fifi >
72 in vitro D FEERT, ML N R A 2 i PEAL L s
Bk % 5§ % VEGF (Vascular endothelial growth
factor) '* DFEHE La. 25D, LA RAKLEHY I
L. 8512 % 3 ¥ DZAKREEFRIATY AL
BUBEEER. WEEEZHH L2222 HE L
72 0 GllFk 41X MNNG #3505 v +EBFERE O
La (OH) D3 (2 & 2 B E 75V 12 35\ TS H7 AL B 5
DA% 2 Y VEGF D B5-% Bt L7z,

HMREFTEH (K1)

Bt 8 WO MEYEY 4 A% — WKY v &2
V72, MNNG (3 K ICHEM L. 100mg/¢ O
WZERE L 720 1a (OH)D, % hEHIRIGEE (LU MCT)
WL 02 ugme DREEE L7ze 7 v MIZ0.01%
MNNG % 24 # KK G L7ze D% 51224
G, 1 R, 5 2 11X la(OH)D; D
HTdH A MCT 02ml %, % 3 TIlx MCT 0.2m¢
H720 0.04ug D 1a(OH)D; % T 243 3 [l
PelG- U7z BeGM . 4 8 AR E % £
L. MNNG #% 5- 48 3 H\Z bk T TR L 720 B
MEts, BRI AZ LICLTRICIED 2, €0FF
10% Mg RV~ o CTREE L7z, FlE S -
HIZNT 74 yCUMBEHETL, 123~N7 M FY
D etk MAENEMIER, MR ERT L LT
@ VEGF 122\ T I Streptoavidin-biotin (SAB)
2 & Bt 24T 5 720 A PRI 55 VIR 1
BEHEIC X D AEShs Y O T, DAKO #ot
VN 1B PUR 2 Vv, SAB 12 X 1) i detn
AT o720 PIFEN L, il s 7z 1 F 72
R 2 b & e L7z (K2)s Vessel
count DHIEICIIF BN 2 b 25720, XAF4 K
BT AT DONIHIN=TF X% DEIAEET
T IANHE % B8 S, T 0L OFAL % 400
BCBIg Lz, 11D 720 OM/NMILE O E X
TORTFTHUEL, TOFHE%EEH L7z, VEGF
DRIEG TIE—RPLE L LT Santa Cruz fLD €/
7 a = Witk % H\v 720 VEGF O 4et e B o 5 1
FZYIR BT BB O D Y S N85 TFF
VA, Zhang @ J5E 12 X % high, low DZE BT X

Group 1(aVtA—)VE) MNNG 100mg/I n=30
Group 2 (MCT #) MNNG 100mg/I1 MCT 0.2mlIx3/w n=30
Group 3 (16(OH)D; E) MNNG 100mg/! 16(OH)D; 0.04pgx3/w n=30
I | 1
058 2458 4858
£ B’ A

1 RBAE
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(FUAS VIR F-HUMRIC & 2 S dfetn < 400)

D, FEEEIZ0~3+ DA —VTERLL, &
SICEBETAHRO NSO A 7 — VOt % 5
L. €O VEGF B L L7z, X 31X VEGF
FERe XN TB Y 3+ L L7,

#w R
KLIIKEHICBT A EEFEREL T v F1IL
70 OIEGEBZRL TV 5b, BEEEOFRESR

NG - A7H - SR - Bl - RS - Bep - i

- Wy ¥ Mt As :
X3 [EEATEEI NS VEGF (x400)

I MNNG O A O HERE (55 1 #F) 1% 30 Pur 16 Pt
(53%). MNNG+MCT # (% 2 #) 1L 30 PEH 16
PE (53%). MNNG+1a(OH)D; (%5 3 #£) 1 30 JT
8 PL(27%) Th o720 B 3MDOMERFAERE T v
M 1VEdh 72 ) OREREOMENLE 1 O ZIZH~E
FIETLTWS, [T ALDIESIIEIETH D 4
BT & T L 3RS 2T b o 720
FK2WREIHEEIHICBIL1HEH)

x®1 BEEREX

. .of ith  [No.of i inal .
Body weight(g) No.o .rats VY“ 0-of gastrointestina No.of rats with tumors
Group| Treatment [No.of rats (mean + SD) gastrointestinal tumors/rat
tumors (Zmm) (%) (mean £ SD) stomach _[small intestine

1 MNNG 30 443 £21 16(53) 0.70+0.79 3 14%
2 |MNNG+MCT 30 409 £35 16(53) 0.67£0.71 4 12°

MNNG
3 +1a(OH)D; 30 426 £22 8 (27)b 0.33+£0.61° 2 6"

in MCT

MCT : medium chain triglyceride
a : One of these tumors was a sarcoma of mesenchymal-cell origin

b : Significantly different from group 1 at p < 0.05 by the X test
c : Significantly different from group 1 at p < 0.05 (two-sided)by Student's t-test

FK2 EBERLEXRICH]- VC & VEGF BEREE DR

No.of rats with Vessel Expression
Group Treatment No.of rats| gastrointestinal count (mean+SD) of
tumors(=mm) (%) (mean+ SD) VEGF
1 MNNG 30 16(53) 3.77+ 3.94—| 1.57£0.72
'3
MNNG+1a(OH)D; J
2 1.60+2. 1.42+0.
3 in MCT 30 8(27) 60+2.06 0.73
* p<0.05
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vessel count & VEGF ZEBIREZ L 72K TH %,
%5 1 #E D vessel count & 3.77 T\ £ 3 HED £ 1L 1.60
THYVERICHILTwb, Tz, % 18D VEGF
FEBIRLEE L 157, 55 3 BED Z i 1.42 THAME
ThH b,

z =

1998 4 1a (OH)D3 @ #E 142 5-12 X ) MNNG #
Moy MEBEEEIER S 2 WE LR Y,
1 a (OH) Dy I3 HFiE T 25 25K ERAL S NG TERL E &
3D [1a25(0H),D;] & 7 0 FEfila % &t 12 4k
KOOSR L CTHRVE VIR 2 3 W, 5
FEOMHEERE I WA VWAL HESZ SN TWV A,
MY & 3 2 D AYEIE 2 LS 530 2. 9
Mila R 2 2 AT 230 P, & S
WXL CHEBEREERELZ), TRV 2%
FMT LY R TH D, SHL AT Iseki D
KGR 25 e ML 7 Y ha—
W2, 1a (OH) D, $% 5-# T4 B 12 vessel count O
W %R, T 72 VEGF SEBUEEE i AE1 b A
b7z 2OZEIZX D, 1a(OH)Dy IE VEGF % 4
U CIEH A 2 H L. B W0 58 £ @y
TeeE 2 Do BIIES P ERN TR 572012
EHEREI A S A S A BB Y O ER
WCOFMEHMIZ S MEFEPLELR I EIZAISNT
Wz P 1970 DI, MEBEZES S 2 LI
XD HEORGE, WmEEZIHIL X5 L3 5REAPIEL

FoTwa 9 22T, 1a(OH)D; I FH AL
7 BRINCO A L RIS flib w2388 17
& LTHRERISHZNF S N5,

72 BANWFZE T SO R AL R ThafT S 7z B SR
#i A [Cancer Letters 122 (1998) @ 227 —230] 24k
DEMFE LD DTH S,

Abstract

The effect of 1a-hydroxyvitamin Ds(1a (OH)D;) on
the incidence of gastrointestinal tumors induced by
N-methyl-N-nitro-N-nitrosoguanidine (MNNG) and
angiogenesis of gastrointestinal tumors were investigated

in male Wistar rats. After oral treatment with 0.01%

B 2 MAEF AL ORE
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MNNG for 24 weeks in rats, 0.04 ug of 1a (OH)D; or
its vehicle were administered by gastric intubation three
times a week for 24 weeks. Prolonged administration of
la (OH)D; at a non-hypercalcemic dose significantly
reduced the incidence of gastrointestinal tumors in week
48. Administration of 1a (OH) D, significantly decreased
the intensity of immunohistochemical staining for
vascular endothelial growth factor (VEGF) and vessel
counts in gastrointestinal tumors. These results indicated
that a non-hypercalcemic dose of la(OH)D; had a
inhibitory effect on MNNG-induced gasrtointestinal
carcinogenesis. A possible mechanism of inhibition
of gastrointestinal carcinogenesis by la (OH)Dj is
mediated by the inhibition of angiogenesis as well as an

antiproliferative effects.
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