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FEEREEL (EX) A Food-entrainable, Circadian Rhythm in Humans: Ghrelin Secretion
is Controlled by Regular Eating Habits
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WFZER S OBEEE (F30) : The physiological circadian rhythm corresponding to a synchronous
food-anticipatory activity has not been demonstrated in human studies. The plasma
ghrelin level characteristically shows four peaks per day, compared to the typical one peak
of other hormones based on light-entrainable circadian rhythm. We examined whether
ghrelin secretion is mainly controlled by food-entrainable circadian rhythm or metabolic
factors. Fourteen healthy subjects received a regular diet with three meals at fixed times
for 14 days. Blood was collected from an intravenous brachial catheter every 60 min
between 7:00 and 20:00 on the 1st and 14th study day. There were no significant
differences in BMI and % body fat during the 2-week period with fixed meal times. There
were no meaningful differences between the average 7:00 to 20:00 ghrelin, blood glucose,
and cortisol levels, but the leptin and insulin levels were significantly lower on Day 14 than
on the Day 1. Following a fixed feeding schedule for the 2-week period resulted in a regular
ghrelin circadian rhythm reflecting a periodic pre-meal elevation instead of an individually
irregular pattern (coefficient of variation of Day 1 vs. Day 14, 0.64 = 0.10 vs. 0.49 £ 0.06;
p<0.01). The circadian patterns of blood glucose, insulin, leptin, and cortisol showed no
significant differences between Day 14 and Day 1. The results of the present study show
that, in healthy adults, a regular eating habit can create a ghrelin-based, food-entrainable
circadian rhythm, which might be related to reductions in leptin and insulin resistance.
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F o MUK, EBERRIATA 78 & D H N E)
AL, MEBLOmMEE2RET 5, BR
JER 1) BACRIR, 2) IS, 3) &HEERE,
4) HEIRZ, Y27/ AaT Ar—)|Z
L0 0~10 T, & - KE - (KIENH
% HIE,

%Ghrelin=(HIEE— K/ ME) x 100,/ K
i, ZEEMRE =R 2= )
FERHIEATLERYE - RSO H Dt —RIE,
THANZ BAEEZ %> T DR A T
L. 14 A, 1el—HfR2ET, kEoT
WER. 5 (8 HE) « B (12 ) - & (18 ) I &
FloTHbw, B1HHEEFE 14 HHIZ,
A ER OGBS L 0 7720 B[, 4 1E
FRICERIMZ1T 9,

AWFFEIT R KB P 2 B2 O 7KGR
(0701 18 26-2), MHGHE~DOEmIL DA
V7 F—ALReariery NEBTWA,

®188 #1488
R EmiEd
/
REMIEE 183@OHoN-EM3 R
2380 280
4. RS

F£1. 2HEBOBEETITICXL D2HRATOR
i RT A —H—DIEA

1st day 14th day
Body weight (kg) 583+ 79 319 = 1.9
BMIT 211 = L6 210 = L6
Intake calovies (keal/day) 2258 L 381 2335 L 354
%o body fat 19.0 +~ 8.4 18.6 ~ 8.2
Ghirelin (fmol'ml) 222 = 148 194 = 8.2
Glucose (mg/dly 904 + 73 B6.6 + 7.1
Insulin (uitml) 594 1+ 2.20 414 = 1.68
HOMA-R 1.33 + 0.50 0.88 + 0.37
Leptin (ng/mi) 512 L 503 242 2,14+
Cortisol (pg/dl) 155 * 3.9 19.1 *+ 54
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i Lok

o asdy Hmdy
Body weight (kg) 045 = 141 64.2 £ 143
BNII 13.0 = 4.1 229 + 4.2
Intake calories (keal/day) 1559 + 778 2775 + 063
%o body fat 20.2 = 8.1 20.0 £ 8.0
Ghrelin (fimol/ml) 20.1 £ 13.7 19.9 + 8.1
Glucose (mg/dl) 92,0+ 7.4 86.9 + 6.7*
Insulin (uIU/mly 59+ 2.1 4.9 *+ 2.2
HOMA-R 1.84+ 2.08 L.06 + 0.50
Leptin (ng/ml) 591 50 32 26
Clortisol (pg/dl} 15.6 - 4.3 184+ 51
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