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The Effect of Food Restriction on Appetite
Regulating Hormones and Adiponectin Activity
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ABSTRACT

We investigated the effects of short-term food restriction and repeated fasting and refeeding on appetite regulating hor-
mones and adiponectin activity in rats. To investigate the acute and chronic effects of food restriction in vivo, Sprague-
Dawley rats were divided into a control group (CON), a 1 day fasting group, a 2 days fasting gruop, a 3 days fasting gruop,

a fasting and refeeding for 1 week gruoup and a fasting and

refeeding for 2 weeks group. Blood glucose, triglyceride and

total cholesterol decreased in all fasting groups compared to those in the CON group. Free fatty acid of all fasting groups
was higher than those in the CON, and were lowest in the three cycle fasting and refeeding group. Blood insulin follow-

ing short-term food restriction was lower than that in the CON. Blood ghrelin increased significantly (p < 0.01) following

the short-term food restriction, However, blood ghrelin in the repeated fasting and refeeding groups decreased significant-
ly decreased (p < 0.01) compared to that in the CON and short-term food restriction group. In contrast, blood leptin de-
creased significantly (p < 0.01) in the short term food restriction group and the three cycle of fasting and refeeding group

but increased in the six cycle of fasting and refeeding group.

No significant differences in adiponectin contents were ob-

served in the short-term food restriction group. But, adiponectin increased significantly (p < 0.01) following the fasting
and refeeding cycles. Blood adiponectin and blood leptin levels were showed positively correlated (* = 0.469) when all

samples were analysed together. (Korean J Nutr 2012; 45(1):
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A zatol] vlsl oF 28%9] HAE HoF=3lt} (p < 0.05. &
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SF FRIWSE2 FR2Woll 4] 242t 48.88 + 573} 4548 +341
O 2 Yep} o2 2] H8l BAR R W2 A& Bl
I} (p < 0.05).

B4 FE| A Ak W3t

G FEA AR FE (WEq/Le AATIZRTEOlA] 154.26
+ 22462 % FIDE, F2D 18]l F3DollA] Z+2} 451.00
7803, 42001 + 2721 12]3L 45992 + 72422 VER} A
ezt vlsl 5 v ool F7HE Bt (p < 0.0D).
FRIW=2] 7% 31352 + 6718% Ureh} A zto] vls)
S7Fet. o @) HA B vlalAls A Ao R U
Bt} (p < 0.05). E3F FR2W-S 423.89 + 4002& Lre}
U Ao 2wt FRIWSEO] tallAlgt 3-2J5kA] A Webst
o} (p < 0.05).
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o|| B|3l] F1D%, F2D<t “12]3l F3D<tol|A] Z+2F 2273 + 801,
1577 + 430 183 1779 + 21602 Veh} dA8E 742 1
ERILH (p < 001). E3E FRIWZOA %= 2725 + 75622 Ut
ERL} AT Rkl HIsAE AA3] W =A1E YERYQLL:
(p < 001), ©7|7t Al g thallA= F2Dtol] tisfiAltt &
AsHA G012 BTt (p < 0.05). E3F FR2WLS] A=
3540 + 858= VR @77 HATE (FID, F2D, F3D)o|| thsl]
ARE oM =2 =AE B9oH (b < 0.05), gttt
FRIW=Zo] thallA= BAISH] 5227 §1%ict (Table 1).
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Table 1. Change of plasma concentration in the experimental groups

Glucose (mg/dL) Triglyceride (mg/dL)  Total cholesterol (mg/dL) FFA (uEQ/L) Insulin (uU/mL)
CON 120.57 + 14.71 91.93 + 11.65 90.37 + 8.50 154.26 + 22.46 45.42 + 1225
FID 64.78 + 8.17° 53.15 + 8.28° 81.26 + 8.43 451.00 + 78.03° 22.73 +801°
F2D 60.06 + 3.75° 4539 + 8.20° 78.25 + 10.02 420.01 + 27.21° 15.77 + 4.30°
F3D 69.46 + 10.27° 31.81 + 6.15® 65.34 + 3.51° 459.92 + 72.42° 17.79 + 2.16°
FRIW 61.59 + 8.31° 32.84 + 8.20" 48.88 + 5.73% 313.52 + 67.18% 27.25 + 7.56%
FR2W 65.19 + 9.91° 24.02 + 6.01° 45.48 + 3.41% 423.89 + 40.02%° 35.40 + 8.58™
F 32.013 70.136 71.170 35.017 15.746
P 0.001 0.001 0.001 0.001 0.001

Values are mean £S.D.

a) p<0.05vs. CON b)p<0.05vs.FID ¢)p<0.05vs.F2D d) p<0.05vs.F3D e) p<0.05vs. FRTW
CON: control, F1D: fasting for 1 day, F2D: fasting for 2 days, F3D: fasting for 2 days, FR1W: fasting and re-feeding for 1 week,

FR2W: fasting and re-feeding for 2 weeks
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Table 2. Change of appetite control hormone concentration in
the experimental groups

Ghrelin (uU/mL)  Leptin (uU/mL) Adiponectin (U/mL)

CON  3.49 + 0.40 7.43 + 1.53 10.95 + 1.93
FID  4.44 +0.19° 1.88 + 0.62° 11.62 + 3.66
F2D 4.83 +0.23° 0.54 +0.37° 10.25 + 1.43
F3D  4.37 + 0.40° 0.43 +0.15® 12.12 + 2.54
FRIW  9.37 +£0.63™  0.53 + 0.13% 18.42 + 2.81°°
FR2W  7.50 + 0.98™°°  1.21 £ 0.22°°°  19.20 + 5.24%

F 8.847 101.344 15.746

p 0.001 0.001 0.001

Values are mean £ S.D.
a) p<0.05vs. CON b)p<0.05vs.FID ¢)p<0.05vs.F2D d)
p<0.05vs.F3D e) p<0.05vs. FRTW
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