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The Relationship Between the Cyclic Feed Intake and the Amount of 5-HT

in the Brain of Zn Deficient Rats

Atsushi MARuUYAMA, Fumiko YANO

School of Biology - Oriented Science and Technology, Kinki University, Wakayama 649-6493

It is well-known that feed intake is changed periodically in Zn deficient rats, but the physiological
mechanism of the cyclic feed intake has never explained. We considered the increase or the decrease
of feed intake to be a promotion or a loss of appetite, and assumed that cyclic feed intake appeared
because the feeding center of rat was affected by Zn deficiency. The normal diet group (Nor), the
Zinc deficient diet group (- Zn) and the pair-fed group (PF) were prepared. The amout of sero-
tonin (5-HT) in extracellular fluids of the feeding center, lateral hypothalamus (LH), was measured
in each group of rats. The average amount of 5-HT differed significantly (p<.05) between 3 groups;
61.8fmol/40 ul in the normal feeding group, 38.3fmol/40 ul in the Zn deficient group and 17.9fmol/40 u
l in the pair-fed group. The relationship between the feed intake and the amount of 5-HT level at 4
feeding phase 5 was examined. The change of 5-HT in the Zn deficient group had the periodicity and
the increase of 5-HT preceded the decrease of feed intake and the decrease of 5-HT preceded the
increase of feed intake. The change of 5-HT and the cyclic feed intake in the pair-fed group were dif-
ferent from the pattern of the Zn deficienct group. In the view of these outcomes, it was supposed
that Zn deficiency resulted in the change of 5-HT in LH and that the change of 5-HT might induce

the cyclic feed intake.
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REOHALRKEEZEZORTWSEY, BHRZ Ty FOBAREEET v MCHRTRIT 2753 Th
{3~4REICHRL, S5ABMOINA v H— Tk KT I MehTws?, Lal, EE
REORBIZBIT S HEHORENIRIZFBHI LTV RV,

AR E XY 52 RENRREBALO—2>TH HERTEHIMUE (lateral Hypothalamus, LH) (ZEEH
B LR, BBOSEICL - TRES, MEICX - THEELHEST 25, Wl 25 b 2 i
EEWMEO—>THHEu b= (BHT) O=2—0YRHFLHICBHLTWE I LYY 55, KR8
Ty F2HWTLHTOSHT B L BERRZICI 2BAREOHPNEGHOMEREA 2054 T
VY AEIZE DRE L7,

M¥EEHE

8EE D SPF Wistar %7 v + 2 KHESFRFAR (Zn 02ppm) & EFHREE (Zn 30ppm) D27
THFE L7z (Table 1) BARICRETOT y MIEFESARZS5 2, 2HULONFBHEBV T2 5,
LHIZA =2l —¥ a3 Y Ffi®iT-72 Paxinos & Charls DB#R® (v, #4 FA=2— Lok
TV ekl LTHAI228mm, AFIC18mm, BE83mmIZBVTW5, FHEEZICHEHRREZR
(- ZnX, 68) LIEWK (NorX, 48), pair-fedX (PFIX, 48) Z41), WHRKZX & EHFKXIL,
| ZNEROMEE BB ¢, REWHEEEREEANE L. ARBRTRESMKZT v MC
BUAEARNEZ 400K H )7z, BEEOEMT 22 HMNE (Increase phase), HABRNE
WECHEEES B I 2 AR (Maximum phase), BEE O T 58 % B H (Decrease phase)
L, BEERMPMEWETERT AEBH2E/0M (Minimum phase) & L7 (Fig. 1) pair-fed X {2,
ERCBITLBEROTFHEII LA TEEABZ 4 AT R 720 BRI A 4 ¥ Ke Bl
K&,

LHOMifas P o SHT #1%, HPLC (SHIMADZU LC-10AD ¥ 27 &) & ERLEHRME (EICOM
ECD300) %#lAhfbEitr 4 v=4 70y 47 ) Y AEZHCTERT Y 7 V40 ] TEITHEL

R & pair-fed R ISBEBHO 2B B LRI, 1HD Tngredient Nor. — 7n
70 ERI~4HM, 1By ES6~7HERIEL . Egg white 200 200
e en B - - . Methionine 3 3
AMETITEEED 10g L YV THSZ L AHEHRZIC Sucrose 360 360
ILBEREOHRE L 3S~4HMOAEZRT Corn starch 319 319
%, BHDROBMARZMALTHOLBRL, Rk o o 20 o
ellulose 30 30
BETNA FAho2—UHSFEALABICEE BT, Vitamine mix 10 10
N e 2 e PER NN Mineral mix 35 35
10% 4 ) > THE L CHERET & 47w, 774 F7 CuS04-H20 0.0394 0.0394
Za—LVOWANMNEEZHERL ZnCO3 0.0560 0
Biotin 0.0500 0.0500

Vitamin mix : AIN76 *
Mineral mix : AIN76 * :Zn & Cu free
*Qriental Yeast Co., Ltd.
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Fig.1 The cyclic feed intake and the four phases

The curve is theoretical. Triangles (&) are the actual value of the feed intake. 14-22 show days from
one rat fed the —Zn diet. “D” and “L” are “dark period” and “light period”. [Inc], [Max], [Dec] and
[Min] show “Increase Phase”, “Maximum Phase”, “Decrease Phase” and “Minimum Phase” of the

feed intake cycle in order.

BRELEE

EFRCEBRI~4HBHE L7 -7 » o MlEAMICEEEZRR O N2 dh o7z LHTOSHT 73l
B0 #EIZ, NorX (61.8fmol/40 ul), — ZnlX (383fmol/40 xl1), PFIX (17.9fmol/40 ul) DIETH
BIZRA L7z (p<0], Fig. 2), SHTOAKIRTH S M) 7 b7 7 Y OENE L WA OSHT EE I HEI§
HEEZLRTVWEIERSTY, pair-fed K TOSHTEORVIZEREORIVERO—o L Bbh
5o LA L, BHMRZX T, I ZIZFABOSEZEIRL T 5 pair-fed X & T SHT BAHE BEICH <
ol HEHRZRXE pair-fed KOBRFH, SR TOSHT & FHMEZ Fig. 3R L. BERRZKX
TRADOHOBMICHBEEZN A L BRI L URTBIP LB MNMITERICEVELZR L (p<05),
X, AREZHETE b o778 HMBL Y RIFOSHTRICEVEASR SN, THZ Enb,
WERZXOLHIC B A5AT SR, BRAPEEGH L CAMNICER T I LELONL, T2
pairfed KO LHIZ BT A 5HT W ETH, BAHEBMIOBMICIEEENMHETE (p<05), pair-

Fig.2 The average amount of 5-HT in the three groups
Values are mean = SE. Different letters are significantly different at p<0.05.
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Fig.3 The feed intake and the average amount of 5-HT at the four phases in the Zn deficient and the pair-fed rats

Values are mean + SE. Different letters are significantly different at p<0.05.
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Fig.4 The cosign curve approximating the average amount of the feed intake, 5-HT in the Zn deficient rats and 5-
HT in the pair-fed rats

Triangle () is the average amount of the feed intake. Black circle (@) and Gray circle (£%) show the average
amount of 5-HT in the Zn deficiency rats and in the pair-fed rats in order. [Inc], [Max], [Dec] and [Min] show

“Increase phase”, “Maximum Phase”, “Decrease Phase” and “Minimum Phase” of the feed intake cycle in order.

fedRTHLHIZBIT 2 5HT S WENSFLMICER TS I LR SN/, Fig 4ICKRRCTOELERL
SHTBDEEIAM T 2 X ) Rav (4 v h— 7% 2GRz, BHRZX T, BEEOMMASHT
BOWM%EZ, $-BERORVISHTROBIEFIERILTWEEEZD L, BREOEEII6RHE
IKTAZEERD, Ty OAEBEE LTREENTIER v, SHTEX BT A2 L CHAEEMEML,
SHTEAHMT 52 L CHRARIRDT 5 LE 2T, SHT OG0 WMER %189 BT I12KMEOEAEEN
EHLTVDEEESND, T/, HEHEREZ W/ pair-fed KO SHT BATEHHEZF TR L, EH)
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