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5-Aminolevulinic acid reduces food intake
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Synopsis

5-aminolevulinic acid (ALA) is precursor of tetrapyrrole compounds such as heme, chlorophyll and cobalamin.
Recent study has been shown that ALA reduces glucose levels during fasting and after glucose loading in
prediabetic subjects. Previously, we reported that administration of ALA ameliorates diabetic conditions such as
blood glucose levels and hemoglobin Alc in Otsuka Long-Evans Tokushima Fatty (OLETF) rats, a model of
type 2 diabetes mellitus. Furthermore, it was indicated that ALA reduces food intake and body weight in
OLETF rats. The mechanisms of food intake reduction by ALA is not clear. We demonstrated that the effect of
intragastrical and intracerebroventricular administration of ALA and the central GABAergic system of food
intake. SD rats were intragastrically or intracerebroventricularly administrated ALA. Food intake reductions
was shown in three hours after intragastrical administration of ALA. It was also shown that

intracerebroventricular administration of ALA reduces food intake. In this study, the effect of GABAergic
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system of food intake of ALA was not clear. However, these results suggest that ALA reduces food intake via
central nervous systems.
Keywords : 5-aminolevulinic acid, y-aminobutyric acid, food intake, GABA receptor, intracerebroventricular

administration.
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BE 5 R AAMEBGER A SAE, KB 2 100
300 mg-kg!) EIEO Y LTI X0 iRiEE
5 L.

Ty MPIRITHETHD Z L EBELKEGHE
B, BEH (RENY) BAAARFD 9:00 X VAT
Table 1 Composition of the experimental

diets.

Ingredient g+ 100g"
Casein " 20.0
Soybean oil ? 7.0
Cornstarch ” 52.9486
Sucrose ¥ 10.25
Cellulose " 5.0
Vitamin mix "* 1.0
Mineral mix "¢ 3.5
L-cystine ” 0.3
Tert-butylhydroquinone ” 0.014

1) Oriental Yeast Co., Ltd.

2) Wako Pure Chemical Industries Ltd.,
Japan.

3) Matsutani Chemical Industry Co., Ltd.

4) Itochu Sugar Co., Ltd.

5) AIN-93™
choline bitartrate)

vitamin mixture (Containing

6) AIN-93™ mineral mixture
7) Sigma Aldrich Co. LLC.
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Figure 1 Effect of single intragastric administration of ALA on food intake.

Rats were intragastrically administrated ALA or metformin. Values are mean + SE (n = 5-7).

Asterisks indicate significantly different. *: P < (.05.
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Figure 2 Changes in food intake.
Rats were intragastrically administrated ALA or metformin at the dark phase. Values are mean = SE

(n = 5-7). Asterisks indicate significantly different. *: P < 0.05.
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Figure 3 Effect of ALA on body weight and food intake in the experimental period.

Rats were intragastrically administrated ALA for 2 weeks. Values are mean + SE. Asterisks indicate

significantly different. *: P < 0.05
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Figure 4 [Effect of ALA on visceral fat.

Control ATA 300 Control ALA 300
(n=6) (=7} (n=E6) (n=7)

The weight of total visceral fat and visceral fat of 3 different regions were measured and expressed

relative to body weight. Values are mean = SE. Asterisks indicate significantly different. *: P < (.05.

Table 2 Blood analysis.

TC (mg-dL") TG (mg-dL') GLU (mg-dL")  Leptin (ng-mL™")
Control (n=6) 66.3+10.5 19.8+1.0 137.2+29.5 3.0+£04
ALA 300 (n=7) 86.0+ 3.9 23.1+13 1409+ 5.0 27402

Values are mean + SE.
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Figure 5 Effect of Intracerebroventricular administration of ALA on food intake.

Rats were intracerebroventricular administrated ALA at the dark phase. Values are mean + SE.

Asterisks indicate significantly different. *: P < 0.05.
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OControl (n=11) MWALA (n=9) BMUS (n=12) BALA+MUS (n=11)

-2
wh
)

Cumulative Intake (g)

Time (hr)
Figure 6 Effects of ALA and GABA, receptor agonist on food intake.

Cumulative intake of food after intracerebroventricular injections of saline (Control; n=12), ALA 3
pmol (ALA; n=9), muscimol 0.35 nmol (MUS; n=12), ALA and muscimol (ALA+MUS; n=11).

Values are mean + SE. Asterisks indicate significantly different. *: P < 0.05.

OControl (n=11) MWALA (n=9) mBIC (n=11) NALA+BIC (n=10)

[ o]
[]
1

—_
Lh
1

umulative Intake (g)
=
1

C

%)

I 1 NN | |

1 3 24
Time (hr)

Figure 7 Effects of ALA and GABA, receptor antagonist on food intake.
Cumulative intake of food after intracerebroventricular injections of saline (Control; n=12), ALA 3
pmol (ALA; n=9), bicuculline 2.4 nmol (BIC; n=12), or ALA and bicuculline (ALA+BIC; n=12).

Values are mean + SE. Asterisks indicate significantly different. *: P < 0.05.
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