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Effect of Exercise on Incorporation of [1-*C]-Acetate into

Rat Lipids in vive

Nobuhiro FUKUDA, Toshiro HIDAKA and Michihiro SUGANO*
Laboratory of Food Science and Nutrition, Department of Biological Resource
Science, Faculty of Agriculture, Miyazaki University, Miyazaki 889-21
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The mechanism for the reduction of serum lipids was studied in rats subjected to treadmill
exercise for 14 days. Lipogenesis was tested at 30, 60 and 180 min after an intraperitoneal injec-
tion of [1-1*CJ-acetate. The exercise group in comparison with either the ad libitum or paired-
feeding sedentary groups showed a significant reduction in serum triglyceride and cholesterol con-
centration at 60 and 180 min after injection of the isotope, although no significant difference could
be observed at 30 min. Exercise had no effect on hepatic lipid concentration at any time during
the observation period. The rate of [1-1*CJ-acetate incorporation into hepatic total fatty acids,
triglyceride and phospholipid in exercised rats compared to the sedentary rats was consistently
lower at the three tested times after injection of the isotope. However, the time course of the
radioactive decay in these lipid fractions was comparable among the three groups. The incorpora-
tion of [1-1#CJ-acetate into hepatic digitonin precipitable sterols (DPS) tended to increase at 30 min
after injection of the isotope, and the rate of disappearance of [*CJ]-DPS appeared to be higher
in the exercised rats. Although there was no difference in the incorporation of [1-1#CJ-acetate into
serum total fatty acids at 30 min after injection of isotope, the time course of radicactive decay
showed a higher turnover rate in the fractions of the exercised rats. Exercise did not cause any
change in the rate of incorporation into DPS or the time course of the decay compared to the
sedentary controls. These results suggest that the increased turnover rate of serum lipids, rather
than changes in hepatic lipogenesis, could be largely responsible for the exercise-induced serum
lipid reduction in rats. (Received June 28, 1990)

ORBEEVEFHATIC X 5MF CHOL BEOE T

# -}
X Xz, 4MC-CHOL %M H A\ iz E R #E Lic VEBER THA2X: oMiEs X OCFHEEERS B
N ; 0 5 A 3 E-FFE R ¢ CHOL IETEBSAENORE] (6 wHies.
%%75 Fi %‘;@bﬁmie;rz - . KOMEBE AW, TG: + v 7y xy r, CHOL:
RAEELTES 2, = HIHHFD CHOL & XU 2 L A5 r— ., DPS:digitonin precipitable
HEOHHEZ NI E ExBLMCL, Thb—E sterols

(19)



1836 EHER, HEBE, WHEE

BREZLHLEBELACLED. 2 h b off B2,
MEBARIY 2 v BoRBERELTIEZ LTS
CERFBELTWS.

EHAEF OV Ra v 7o RiE T8, — R
EFEY £ % v 7% (VLDL) T#s5Hh, VLDL o
FHDTH B TG WEZEFCETTH99. —7H,
VLDL-TG DEAMBIREIES X OVNETH 523, BE
Bea B F OWEREIC K LT ETE D BENKTH
B, Lin-T, EHAMz L5 VLDL-TG EEOK
Tk, BRI TORBES 5\ 2 TG Elo%El, &6
CmE ToORBMEEOE L VEIERIShTVLS
EEZLRD. Tichb, BEBARNIC L5 ME TG BE
ET OB, KEERCRIT3 ) #2278 4=
CERE OISO, FRCRT 2BESRE LU
BEOmMFP~OHEM A L OERANSBES LT3 EELD
hiz.

Age Ty, [-HCI-ERmp e EERTHS L,
OIiiER L OFEEEE S ~O DAL EEE L UTE
BATRCE T 2 BERB OB LT

7 ~L

£ B F &
1. ¥  [1-UCI-EefE+ b U 7 4 (59. 1mCi/mmole)
13 Radiochemical Centre, Amersham, England X »
A L.

2. EREME IV EBHEFTOHFE Y4 AF—F
HEA X 3 (LB, REX), FIEE 150g figx Auvi.
SEHARNS LU BRI E LTI 3
b, ERHAFECEEYO 7 BM 11m/min, kD7
B 16m/min @ b Ly VI AERFR 12 LEH 1
BRI AR L. BREMERSR (r) =v 2 ERT
#, Type NMF) i\, SEHATRREHERSET £
BT EHEAR IUEHAT L AEREEO paired-
feeding @ 2 AT,

3. [1-MC-ERO#KSE REKEFTORAE, Fi
BRI xR, B (FATI0R) ix=—-F1 T
BEE L, fAE 100g 49 7.5pCi © UC-Efx &
ir 0.2ml OAEBAIEKEEEANEH L. B5E
Rz 30, 60, 180 N TEEER L, FIIE B
K LB ALK Tl - fcth, WHEERFTHRESE
Fo. BRERD OB E TTRT 2O UK TT » . Mk
KssEOoEE L, ML

4. BEHOT LT T7 4~ (TLO) [CXBEEKRS

[(Nigpon Nogeikagaku Kaishi

ONE®  JEEELS o TLC X 5@ ) H Fv
G7 L~ (Merck) #FWVTIT -7 BREEELIAH
= F A o= — T EelE, 82:18:1 (v/v/v)
AV, = FEST CRBERS ¥ RAE L, BE
YA hE &t

5. MyteeEHoREE  FEHEE, DPS XU
TLC @ X h ol Lic & JRE R 4 O BATHERE M O MI7E 1L,
ML= vy vF L— & — (2.5-di-phenyl-oxazole 2 g,

- — 7L

1. 4-bis-2-(5-phenyl-oxazolyl) benzene 50mg % b+
=y LB 1I0mleing, Whvvsv—vavdh
% &% — (Beckman LS 250) CTHHEEM ZEIE L.
DPS hORitiEEM 1L, DPS % Sperry & Webb'®
Bl ot L, Imlosg s —LTE@L, HL
=y vFr—-£— 10ml ik, @ELL. 7=vF
v 7 OWESBERIERC L DT> 7.

6. BBERAONWE MERSIUFEOBEL
Folch & JFiE"z X o b, #ifb Lk, —EROR
W= —F A R L. 2 o2, CHOL
Sperry & Webb 10 TG 1 Fletcher gE"2hyz X h %
NERER L.

7. #EHAEZE BRI T X T-ToEsmET
Vs, Snedecor B DHE THBEDHIERTT » ",

2 B B R

1. miFEEH

EHETC L VIERER JOGHERNEZ, RO
AR B EEATBIC L ~NEECET Loy, EHE
TigE L AEER I €7 paired-feeding ZTFFE L OREIT
RAEEHEMEILE UThH -7 GERITER).

mE s L o BEBES Tablel R4, mE
TG ¥ X U° CHOL R 13, “C-ErEEY 5 30 S Tik%
BHTERRED bR . —7, 30~180 ST
OmERERE ORNNEE RcBs, HHEALY
BT TG x XU CHOL BE w1, ORI L
R bNlen o1z, paired-feeding BEE T13, TG &
B2 180 £14& T 30 SR DOEIL~NET 3 2/ h -
foni, CHOL BEW TR h ot —F, &
BHARH Tk TG REERICET T 5EmcH b,
180 ST 30 AR EZDOEIEE ($<0.01) TH
ot bk, FMREBICL~ 60 55 5\ 3 180 %
<, TG BEOHEELETHBE I . CHOL #BEL
BESETH AT BEFENCH D, paired-feeding HHBE D

(20)



Vol.64, No.12, 1990 [I-MCl-BEoE + X { RERS ~OWM Y AZC RIETEHEAMOKE 1837

Table 1. The Concentration of Serum and Liver Lipids

Groups Time after Serum Liver
H4C-acetate
injection Triglyceride Cholesterol Weight Triglyceride Cholesterol
(min) (mg/dl) (g/100g B. W.) (mg/g)
30 111.3+ 8.7 79.1+3.2 4.5+0.1 14.4+0.8 2.5+0.1
Ad libitum. 60 99.9+14.9 83.2+9.2 4.7+£0.2 13.4+1.0 2.5+0.1
180 128.24-15.6%* 75.6+3.9 4.7+0.1 12.8+0.1 2.3+0.1
Sedentary

30 105.4+15.5 71.9+6.2 4.5+0.1 11.9+0.4 2.1+0.1
pair-feeding 60 112.1+ 4.5* 79.045.5 4.8+0.1 12.6-£0.5 2.2+0.1
180 72.7+ 3.8% 80.4+5.6% 4.5+0.1 12.3+0.8 1.9+0.1
30 101.5+12.2 72.9+5.0 4.6+0.1 11.2+0.4 2.3+0.1
Exercise 60 67.2+12.4 66.5+3.0 4.6+0.2 13.1+0.8 2.4+0.2
180 54.9+ 4.5% 65.5+2.9 4.3+0.1 12.8+0.7 2.4+0.2

Mean+SE of 5 rats. *** Significantly different from the corresponding exercise group at p<0.05
and p<0.01, respectively. *» Difference between 30 min and 180 min in the exercise group was
significant at p»<0.01.
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Fig.1. Time Course of the Incorporation of Intraperitoneally Injected [1-14C]J-Acetate into
Liver Total Fatty Acids (A) and Digitonin Precipitable Sterols (B). Each point
represents mean+SE of 5rats. ** Significantly different from the exercise group
at p<0.01. -O-, ad libitum sedentary group;-A-, paired-feeding sedentary

group ; -@-, exercise group.
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Fig. 2.

Time after injection (min)

Time Course of the Incorporation of 1-Acetate into Liver Triglyceride (A)

and Phospholipid (B). Each point represents mean+SE of 5rats. *** Significantly

different from the exercise group at p<0.05 and p<0.01, respectively.

-0-, ad

libitum sedentary group ; -A-, paired-feeding sedentary group ; ~@-, exercise group.
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Fig.3. Time Course of the Incorporation of Intraperitoneally Injected [1-#C]J-Acetate

into Serum Total Fatty Acids (A) and Digitonin Precipitable Sterols (B). Each
point represents mean+SE of Srats. *** Significantly diffent from the exercise

group at »<0.05 and p<0.01, respectively.

-O-, ad libitum sedentary group ;

-A-, paired-feeding sendentary group ; -@-, exercise group.
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