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Abstract

AIM: To investigate the active region of aFGF
responsible for food intake by calculating nocturnal
food consumption to examine the efficacy of
peripheral administration of the active fragments.

METHODS: For intracerebroventricular infu-
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sion, a guide cannula made of stainless steel
tubing was fixed into the third cerebral ventricle
one week before the experiments. Under no
anesthesia seven synthesized aFGF fragments
aFGF-(1-15), [D-Trp®]-aFGF-(1-15), [desami-
noPhe'.D-Trp°]-aFGF-(1-15), [desaminoPhe'.Lys
(e-myristyl)'°]-aFGF-(1-16), [Lys (e-myristyl)"]-
aFGF-(1-16), [D-Trp°.Lys (e-myristyl)'®]-
aFGF-(1-16) and [Ala'’] aFGF-(1-29) were in-
jected into the third ventricle of rats during the
period from 18:30 to 19:00. Powdered food in
the animal food boxes were weighed at 19:00,
22:00, and 7:00 for calculating food consumption
by rats in 3 hours and 12 hours. Then the two
active aFGF fragments aFGF-(1-15) and [Ala']
aFGF-(1-29) were injected into the subcutaneous
tissue of rats during the period from 18:30 to
19:00, to calculate nocturnal food consumption.

RESULTS: For intracerebroventricular infusion,
aFGF-(1-15) (per rat 200 ng) had no effect on the
feeding, while aFGF-(1-15) (per rat 400 ng) sup-
pressed the food intake 3 h: 3.0+ 0.2vs2.1+0.2;
12h:18.5+£ 0.5 vs 16.1 + 0.5, both P < 0.01). As for
[Ala™] aFGF-(1-29), not only per rat 200 ng (3 h:
49+020vs34+02,12h:193+12vs17.3 1.1,
both P < 0.01) but also per rat 400 ng (3 h: 3.6 £
01vs1.6+02;12h:19.9 £ 0.8 vs 16.4 + 1.6, both
P < 0.01) suppressed the food intake. Other five
aFGF fragments had no effect on the feeding in
the dose of per rat 200 ng and per rat 400 ng. For
hypodermic injection, [Ala'®] aFGF-(1-29) (300
ng/kg) suppressed the food intake (3 h: 3.9 + 0.2
v521+0.3;12h:19.8 £ 0.5vs11.2 £ 0.8, both P <
0.01), while others had no effect.

CONCLUSION: These findings suggest the
amino-terminal portion of aFGF is active in
food intake suppression. The replacement of
cysteine residue by alanine is important in some
amino-terminal aFGF fragments. Other aFGF
fragments, in which glycine at position 6 was
replaced with D-tryptophane, phenylalanine at
position 1 with desaminoPhe, and cysteine at
position 16 with Lys (e-myristyl) has no effect on
nocturnal feeding in rats. Peripheral administra-
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[desaminoPhe'.D-Trp®]-aF GF-(1-15),
[desaminoPhe' Lys(e-myristyl)'*]-aFGF-(1-16),
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P8 24510 [ ~PAT I BBE, ABATT OB BB ATk
(1) 45 K6, 9 3 EH B 22 A8 1) 2 R 3 R R ik oK i
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R SRR 41 M 1) 23 A RN HE B 55 D) AR O, Al ATTHE
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potentiation, LTP) EL A 2841 FH™, 1% % I sk 17
aF Gz JE 1R 7 41 5 FURE 5 1) AR s PR AR OG,
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IO RN IR 23, 2ol H 2 MR LA AT ig- o
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MR 2L, 1647 P2 R LA IR (e- 1 1Y
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aFGF-(1-16): ¥aFGF-(1-16) /7 Bt h & 17 2
N TR 28, BB 164 e s R L 2 IR (e -
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1.2.3 52882 2 F R R BEHL A A 0 4R
aFGF v BUA. (RN % WIS IN, K4 ffaF GF v
BRI R 2000 400 ng®§ /N FIHEA, He R
S, %80+ 100+ 300 pg/kg =4 53 5ln
= 6, W A F [FIREAE 732, = N NS 510
pLAERE E K Bisc 0.2 mL& A # R K.
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i EST R, 3 h212 higr e B Wb, 5
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gl H1.6+£0.2 g(P<0.01, 2 = 6), 12 WP
HM19.940.8 gl H16.4+1.6 g(P<0.01, n =
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¥ 8 15 R R T 5r 4r
2 4 b 3+ b
. 3,

& 2+ b ® 2

TN m

a0 a0

iy A

=25r 12 h = 25r 12h

i 20F b = 200

~ 15 ~ 15 b
10F 10F
5’ 5,
0 0

St RZE 200 400 ng/rat

B 1 REALSANTFABREBROVENE. A: aFGF-
(1—15); B: [Ala""JaFGF—(1-29). "P<0.01 vs =571 d.

D-Trp®]-aFGF-(1-15, [desaminoPhe'.Lys(e-
myristyl)'°-aFGF-(1-16), [Lys(e-myristyl)'‘]-
aFGF-(1-16), [D-Trp® Lys(e-myristyl)'’]-
aFGF-(1-16)iX5FhaF GF i B % N 45 255 £
BIRA (R LD.

2.3 aFGF-(1-15)#2[Ala'’]-aFGF-(1-29) % T i 4+
223 T X AR MR GF e AT Rzl
JL PR B i PR N ] B4 5 B Ailh, K aFGF-(1-15)
FI[Ala']-aFGF-(1-29)K 1 J R4 7 045 24,
SR GEAATTS T K AT B B (1) 5 ). P A 4 i
R A B 280 ng/kgif /100 pg/kg e Rt
SR 25, 0T K3 hiRe s 12 hi R Y
WA (@ = 6); MR 25575, 75300 pg/kg
YRS, ST dA L, aFGF-(1-15)41%) K i
(I T HRE S AR AT T = 6)(EI2A); [Ala')-
aFGF-(1-29)41 5413 hif) P M3.94+0.2 g
WD H2.140.3 g(P<0.01, 2 = 6), 12 WP fr i
M19.8+0.5 gifi/b A11.2+0.8 g(P<0.01, 7 = 6)(I4
2B). X HE s o5 i AR AR KOG R BB ) 45 £
A5 (n = 6).

2.4 [Ala"*]-aFGF-(1-29)5aFGF-(1-15)%F T X &
T8 AR AE R e g 430l T SRR [ i = 4 24 7
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YA —H54525 M H3, 12 M=
i, KH 5 2 Wit AT 41 m] Ee %, aF GF-(1-15),
[Ala'’]-aFGF-(1-29) 5% AL b i, ¥ 481t
R X (P<0.01). fEfE H K400 ng4y 2455 &,

80 100 300 pg/kg

B 2 RTEIFEANTFABREEROEI. A: aFGF-
(1-15); B: [Ala'*|aFGE—(1-29). "P<0.01 vs FESTH{1 d.

t/h
0.0 3 12
-0.5F
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By
= 3.0
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40l OxR4
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3 [Ala"]aFGF-(1-29) 5aFGF-(1-15)[NZERLL TR

5400 ng) A ERIEHIEEVERLLR. *P<0.01 vs %R

aFGF-(1-15)7ii1 d54725 5 H3 hiftt & &2 E
0.9+0.3g, [Ala"*]JaFGF-(1-29)42.0+0.2 g,
L EP<0.01; FRILER PR Bl —H 5452
Y H12 g E M 2{EH2.410.7 gfl3.5£0.8 g,
P<0.01(&13).
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44+0.1
42+02

3.4+03
3.7+0.2

39+04 3.2+03

40+0.1 40+0.1 3.5+02

194+05 186+0.6 19.0+0.7 187+03 179+0.8 195+0.7 19.3+0.8 18.1+0.9 185+1.1 17.8+1.0

2K 188+0.7 189+04 19.8+09 183+05 185+1.0 19.8+05 18.7+0.7 18.8+0.6 17.9+0.7 18.5+0.6

A: [D-Trp’l-aFGF—(1-15); B: [desaminoPhe'.D-Trp°l-aFGF—(1-15); C: [desaminoPhe'.Lys(e-myristyl)'®|-aFGF—(1-16); D: [Lys
(e—myristyl)'®]-aFGF—(1-16); E: [D-Trp®.Lys(c—myristyl)'*|-aFGF—(1-16).

A ZAH M B G 2 5, IR )G
A0 RS Th AT HaFGEY T B K, &
A%, A& BBt HB A R ROV, JX 26kl
7 IR N AT 5. A T SR A R A
TEPEIINGG (aF GF v By, EARE Tt 1 74
aFGF v B, a1 45 K Bl i 3 P4 v 5 0 e £k
AR L T I EEE. /BRI T aFGF
TEE B, b TRk T BEIT R 40 R
BeAE IR R, 32— 20 R B R RS 1077 5C
KW 2LaF GF-(1-15)H1[Ala'*|]aF GF-(1-29) Py Fl f7
TP A0 B ER 7 1 B K SRR TR £ T 5

Sasaki et a/'' " [{IWF 5% {715, aFGF ¥ ChijaFGF-
(114-140) %A 5 B0 P, NiaFGF-(1-15)
A8 O B0 AR D 8k £, AFLAE AR [R] B JRIR B
AR LA aFGF1/200; A, A KING A
BtaFGF-(1-20)M1aF GF-(1-29), Xk Bl i 7 1)
B A 2. AR R aFGF NijaF GF-
(1-15)(BF K 200 ng) 7E i & W B T, TR R
(0 TR) e AT 52 i aF GF-(1-15)(f 2K
B400 ng) 7= NS 5, KEUK3 ik & &E12 h
BEEW/D T, HSasaki e al () S5 45 L —2.
RS R IR, aFGFZ B K ijaF GF-(1-15) 1] fE
2 FLAT PRI BRI 5% £ 4% 2 11 40 M B 7 1 B
GRS S R G RaF GFI 5 7- 1307 s JL 8 7 471
NYKKPKLA#Z ¥z 741, Tl AlaFGF-(1-15)
FLAT PRI B v T g S 1% A A OK.

aF GFA AR ST 1P B2l e ik 5, 23 Al
TH1607 RIZE83M, XA AR IEIE S 5T
JAY TR O, AT B B I AR N
W J1aFGF, T B T ik, T2 T Balb/c
3TN A AL 2 4 I R, XARR T K N
5t Fi BeaF GF-(1-20)fllaF GF-(1-29), Xf K BLHI#%
(i) % £ LA 5 0 (14 D DR T B 2 385 1667 (1) 21 o 2
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