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Abstract

The current study was undertaken to determmne the prelonged effects of fasling-refecding on the lipoprotein
lipase {LPL} activity and lipogenesis of adipose tissue in male Sprague—Dawley rals and to investigate
the effects of various degrees of food resiriclion during refeeding on the LPL aclivity and lipogenesis.
The control group (n=5) was fed ad libitum and killed in the fed state at the beginning of the experiment.
All rats except control group were fasted for 2 days (n=50). Five rats were killed at the end of fasting
and others (n=45) were refed either ad Iibitum {ad libitum group) or mildly restricted (20% food restricted
group), or severely restricted diet (40% food restricted group). Rats were killed on the day of 7ih, 14th,
and 21si of refeeding. Lipogenesis was determined by the amount of glucose converted to the total lipid.
Body weight and epididymal adipose tissue weight returned to control states by 5 days in ad libitum
group and by 14 days in 20% [ood restricted group. As expecled, in 40% food restriction during refeeding
weight and epididymal adipose tissue weight did not return to control states until day 21. On day 21 after
refeeding, the serum total cholesterol concentration of ad libitum group was significantly (p<0.05) higher
than that of control group. The serum HDL-C concentration of 40% food restricied group during refeeding
was significanlly {(p<0.05) higher than that of contrel group. However, there were no significant dif-
ferences in serum HDL-C/total chelesterol (TC) ratio and triglyceride concentration among the groups.
Fasling for 2 days decreased lipogenesis and LPL activily (p<0.05). On day 21 after refecding, the lipogencsis
of ad libitum group was significantly (p<0.05) lower than that of control group. The lipogenesis of 40%
food restricted group during refeeding was significantly {p<0.05) higher than that of control group. Ad
libitum group and 20% food restricted group during refeeding allowed heparin-releasable (HI3) LPL
or total extractable {TE) LPL activily to return to control states. 40% food restricled group during refeeding
delayed the return of HR-LPL or TE-LFL activity to return o conirol states until day 21 of refeeding.
These results suggest that food restriction during refeeding can partially or completely prevent the
overshoot of LPL activity, and this may influence the rate of lipid accumulation in adipose tissue during
refeeding.
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Table 1 Effects of fasting and food restriction during
refeeding on ratl body welght, body weight gain
and epididymal [al pad weights

Body weight Epididymal

Group o O b oade (2)
Control” 31089+258Y 200014
Fasted (2 days) F7444+£246°  1.75+£012
Ad libiwm group”

7 days 32013606 247=0.14"

14 davs 3M0.60£5.15% 297—015"

21 days 352401660 3.18+0 2"
2084 food restricted groupg’

7 days 292.20+5348" 1954013

14 days 29840+£35%° 183009

21 davs 303801668 2044014
40% food restricted group”

7 days 26227399 1.19+005%

14 days 259204147 1.27+0.12®

21 days 242,80+ 480 0.82+0.127

YThe rats n the cantrol group were killed at the beginning
of the experment.

Bad libitum (1009, 22 36 g). *Mildly restricled diet (80%, 17.59
g/day), ‘“Severely resinicted (60%, 13.42 g/day) desipnated
period.

Malues are mean—SE

"Significanlly different from control group (p<Q05)

hSlgmﬁcanl:ly different from fasted group (p<Q05)
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Table 2. Effects of fasling and food resiriction during refeeding on serum total cholesteral, IIDL-cholesteral, LDL—
cholesterol, HDL-C/TC and triglyceride concentralions in rats

. Total cholesterol  HDL-choleslerel  LDL-cholestcrol o Tnglycende
roup (mg/dL) (mg/dL) (mg/dL) HDL-C/TC™ (/L)
Control 778+ 18" 47422 16.08£1 83 061002 716% 8.0
Fasted (2 davs) 304x 1.1 55.2%26 13.72+2.66 0.690.03 574+ 22
Ad Iihitum pgroup

7 davs 3341 38 46823 2% 63+ 2,55 060003 546+ 54

14 days 802+ 40 216=22 1628X377 Q.70%0.03 616 1.0

21 days 90.0= 48 504+24 1752507 0,66 0,06 694113
2094 food restricled group

7 days B34+ 38 17.0x31 1064337 069%0.00 538+ 44

14 days 792+ b7 4924249 18.28+353 062002 586+ 29

21 days 830+115 528+23 21.16£851 063=0.06 02115
40% food reslricted group

7 days 75.2= 35 558125 7001055 0.76 001 57.0x 36

14 davs 834L 46 556+11° 16.02+374 067004 564= 406

21 days 744+ A4 58652 11041234 068002 6481 o

YM7alues are mean® SE.

¥MDL-C/TC " high density hpoprolein-cholesterol / Latal cholesterol

*Significantly dillerent [rom conirol group (p<0.05
"Sipnthcantly differenl from [asted group (p<005%
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Table 3. Effecls of fasting and food restriction during refeeding on lipogenesis in epididymal adiposc tissue of rats'

Insulin {ng/mL}

Group

0

10

Control
Fasted (2 days)
Ad libitum group
7 days
14 days
21 days
20% food restricted group
7 days
14 davs
21 days
40% food restricled group
T davs
14 davs
21 days

1136 24+ 98,307
642,68 =121 07°

7259 57+ 134.70°
TO087E 6L
617 29 59.78°

1005.594+106.24
886.16 12048
055,76+ 15229

192,54+ 168 77°
128818 +204 54
159258+ 151.96%

1609.68=218.54
1064 11=-106 07

3583 66 741.68%
1594.22+307.84
1047.76 50 64°

3778 27979207
1498 01 £297 43
2082.50+371.97°

337261+ 18057
3041 13+ 750,37
3730.31 + 602 607

Yomole glucose converted inlo Iipids/mg tissue/2 hr.
Values are mean® SE

‘Siprifcantly different from control group (p<0 05}
*Significantly different from fasled group (p<0.05).
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Table 4 Effects of fasting and (ood restriction during re—
fecding on lolal extractable {TE) and heparin—
releasahle (HR) lipoprotein lipase (LPL) aclivity
in adipose tissue of rats

Group

LPL activity
2

TE-LPLAY  HR-LPLA®
1/ g) (U/g)

Control
Fasled (2 days}
Ad libitum group
7 days
14 days
21 days
20% food restricted group
7 davs
14 davs
21 days
4% [ood resincred group
T days
14 davs
21 davs

265812547 3284041
BEGE1.05°  L41=016°

2472+144" 353-076
30891632 L0RE0.65"
33581424  420+050°

1R1£388° 2781076
24141306 29914046
1927314 3p610.55"

1085165 1.81+0.47
a75+245° 187017
1867+£242"™ 1864033

"Patal exiraciable (TE) LPL activily was measured in deo-
xycholate extracts of epididymal adipose tissue

2’I—Iepa:ﬂ'rrre]e?_lsalJlu (HR) LPL acrivily was measured in me—
dia samples afler incubation of nssue fragments with b5
10° umts/T. heparin for 45 min al 24°C

3y,
Values are mean*SE.

“Significantly dilferenl from control group (p<0.05).
PCignificantly different Irom fasted group (p<008)
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(p<0.05).

Ao] AFo] F ad libitum group?] A1 8+E=24] HR-LPL

A& rdated 2T SELE

malglen, A9

B 1Y 2192 zhet oz vl el 125%9) 1293 %

W4ol 27HE A2t 214

1at aboji= gleich TE-LPL



B -z Fodzt A A2l Lipoprotein Lipasedhd 2F 2k e #ale o

M % ad libitum groups AFe] F 744 w29 91
ggdrel gl or], 14 f= o2 2] 1169, 214 Al = 126
965 FAd o] Frlebd ot f2l A welA] ghskch 17
1} ad libitum group® HR-LPL % TE-LPL#A4 & 24
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717k Fok AwtE A o] HR-LPLEA ¢] F43) 7= &
Z& dibshe Ao ® welx] g F 21d Ao HR-
LPLEA L Y27 oo 2 st} 2ev} TE-LPL
A& AT A7 EaF Azl vlE] {9 2 1o
Al goken) ot A AdE Ryen AF F21d
o] Aol &= dlF: o] 73% Tk AF A 40%
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FHeol A 7|2kl el wlE o QA Ahashg L
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A4 W TE-LPL&A o] tjZ27e| 43% o 30% 522
Tt g advh, & 4 F e S Al g2 o Hel4lH
Agre] LPLEAA #8H& 7l 2} o] E <l A& oA
EA42 el S Aol 53] A4 3 HskE AFT
| HpFA A= AFe A Al HHE AlskA] diks
75 A glabz deial LPLYA Y 354 50 5
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