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ABSTRACT

The purpose of this study is to determine the effects of the aerobic exercise type on macronurrient self-selection. Male Sprague-
Dawley rats were placed on a macronutrient self-selection diet for 4weeks. For this purpose, mixed feeds were prescribed for the rats,
while they were forced to swim and run for 4weeks. Animals were either swimming exercise or treadmill running exercised at 20m/
min{60min/day). Cumulative daily energy and macronutrient intake were determined durng this period. The running exercise
group gained weight much more than the control group, while the swimming exercise group lost weight less than the control group.
Such findings suggests that the former group took more feed. On the other hand, the dietary efficiency of the control group was
higher, which implies that no physical exercise would result in a higher dietary efficiency. And there was significant difference of
total dietary and calorie intakes among the three groups. Although insignificant in statistical means, it was found that the running
group took feed most, which is attributable o the homeostasis requiring the supplementation of the calorie lost by exercise. Also,
the running exercise group took the protein and carbohydrate most, while the conuol group took far most. The decrease of fat
intake by the running exercise group suggests the possibility that the in-body enzymes should adapt themselves to the changing in-
body condition caused by the endurance exercise. In contrast, it is conceived that more intake of the carbohvdrate may be
attributable to the need of supplementing the nutrient lost by the endurance exercise. As discussed above, the endurance exercise
group took carbohydrate and protein and less fat than control group. In particular, it was found that the amount of feed intakes was
affected much by types, intensity and duration of the exercises. All in all, such findings would apply to human beings. Now can
increase the intakes of carbohydrate and decrease the intake of fat through an effective running exercise program and thereby,
change our dietary patterns to the benefit of our body and simultaneously, prevent any adult’s diseases by decreasing the in % body
fat level. (Korean J Nutrition 33(8) : 794~801, 2000)
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17ellM BAT(19.9 = 7.9g)0] FHLER(126 + 1.5g)
Hr} FeldlA & ow vehgor], AYeER(229+
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Table 1. Composition of experimental diet

i Diet
Ingredients(g) -
tow fat  Nommal fat  High fat
Casein 15.0 15.0 15.0
DL-methionine 0.3 0.3 0.3
Corn oil 5.0 5.0 5.0
Lard — 5.0 15.0
Ghucose 35.2 300 183
Starch 35.2 291 18.3
a-Cellulose 5.8 58 58
Limestone 0.2 0.2 20
Dicaleuim phosphate 1.7 1.7 1.7
NaCl 0.1 0.1 0.1
Mineral mix" 0. D1 01
Vitamin Mix™ 0.z 0.2 0.2
Choline chloride 0.2 0.2 0.2
Totallg) 100.0 927 820
*M.E.(Kcal) 186.4 386.4 3864
Crude protein(g) 12.8 12.8 12.8
*. ME: metabolizable energy
#: BHT 0.0125% of fat
1) Mineral mix
NH1P04*42288 MgO—24g
MnSQ, - H,O - 0.41g FeSO, - 7H,0— 0.48g
ZnQ-0.16g KIQ;-0.001g
CuSO, - 0062g NaCl - 7.4g
CrK(8Q.); - 12H,0 - 0.055¢ KCO; - 14.84g
Na,5eO, - 5HO, ~0.001g K,50. - 5.28

2} Vitamin mix

Thiamin HCl - 600mg
Riboflavin —~ 600mg

Pyridoxine HCI - 700mg
Nicotinic acid - 3g
Cholecalciferol(Vit. D) - 2.5mg
Vitamin A ~ 400000010

Folic acid - 200mg

Biotin — 20mg

Vitamin Bz - 1mg
Menaguinone(Vit. K) - 5mg
D-calcium pantothenate - 1.6g
Vitamin € - 50001U

Group 0 week 1 week 2 week 3 week 4 week
Cantrol 2228 £ 204 2384 £17.0 2554 £ 174 265.1 + 145 2771 £ 1340
Swimming 225.0 £ 18.1 2351 £ 174 2471 £ 169 257.8 + 19.8* 267.4 + 18.8*
Running 2243 + 111 2471 + 123 2655 + 9.0 277.1 - 104 2879 + 9.4

2 Significantly different swimming and running by post-hoc testip < 0.05)
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Table 3, Changes of body weight gain of the groups following
training(g)

AFErrEE

Group 1 week 2 week 3 week 4 week
Control 199+ 79 170+41 98+58 120+ 24
Swimming 1263+ 15 133x31 106+ 54 96+ 27
Running 229+ 5.4 184+ 59 11669 10.8 + 3.1
#: Significantly different control and swimming by post-hoc test(p
< 0.05)

*: Significantly difierent swimming and running by post-hoc testp
< 0.05)

Table 4. Changes of food efficiency ratio of the groups following
training
Group 1 week 2 week 3 week

4 week

Control  1.086 £ 0.44° 0.951+ 034 064 £ 046 0641014
Swimming 0.66 £ 0.10 081 +£0.19 070+ 033 063 0.15
Running  1.01+ 029 1.02+035 065+£031 06] +0.13
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Hlgegt Aoz el el Egelyd 452 F HFH%
2ele Edold 259 AR FAE(74.4 £ 12.1kcal)
I HYEEFT(75.0 £ 16.8keal)®] FHEEFT (9.9 £ 11.0
keall e} SAH 22 £oJ8HA &2 2ol ol A%t thar
F& A0 Jehgt}

HAA] Age Awud F d3A2 e Ede]d 17
9} 350l A gleziell A2 2elrt gl Ao Z Jehte
o, Egflo|y 259t 45 & FATT ddEEFe] 7%
25T HEte oA 2 & AEE VERAR itk
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5 FHel 2 4510 Ede|dA] vlE R/
{Table )8} Wsle Exold 152D 4 A7t §-2
g Aol7t sl o= Jdehgon ARRE i dys
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Table 6. Changes of total caloric intake of the groups following
training(kcal)

Group 1 week 2 week 3 week 4 week

#: Significantly different control and swimming by post-hoc testp
< 0.0%

Table 5. Changes of total food intake of the groups following
training{g)

Group 1 week 2 week 3 week 4 week

Control 186+33 18737 171+£36 190+ 31
Swimming 19.4+ 18* 165+15 174134 163+ 26
Running 231 +£3.0" 182+06 177+31 191443

T : Significantly different contral and running by post-hoc test(p <
€.05)

=1 Significantly different swimming and running by post-hoc test(p
< 0.05) .

Controt 72311336 72141151 6691140 7441320
Swimming 761+ 7.0 599£118 670+ 140 599110

Running 818+ 263 726+ 38 6973120 750+ 168

Table 7. Changes of protein intake of the groups following training
®

Group 1 week 2 week 3 week 4 week
Control 264+ 076 280055 257+054 284046
Swimming 291+ 0.28 247 +0.22 261 +£051 245+£039

Running 3464 045" 2732008 278+ 027 2991052

t : Significantly different control and running by post-hoc testip <
0.05)
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(Table 9)¢] W& Edold 258 AYF Edoly 15,
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Table 8. Changes of fat intake of the groups following training(g)

Group 1 week 2 week 3 week 4 week

Control 291+ 091 3.044 054" 2774061 3.21 + 0.48
Swimming 298 + 063 255+ 028 267+ (.55 2.76 & (.43
Running 311 £ 091 247 £ 033" 264 + 0.67 265+ 0.547

#: Significantly different control and swimming by post-hoc testip
< 0.05)

t : Significantly different control and running by post-hoc testip <
0.05)

Table 9. Changes of carhohydrate intake of the groups following
traininglg}

Group 1 week 2 week 3 week 4 week

Controt 892+157 870191763 £189 885+ 1.30
Swimming 943+ 1.65* 802+ 292 871 £192 B8.06 % 1.55*
Runpning 12,16 + 0.71' 9.55 + 0.72 9.16 + 0.77' 10.20 4+ 2.23

1 : Significantly different control and running by post-hoc test(p <
0.05)

#: Significantly different swimming and running by post-hoc test(p
< 0.05)

At 223 Edely 33 E ddEET9.16 + 077
o] FAT(7.63 + 1.89g) Bt} &h=r3lE & Fo] FolslA
=L 207 Yeiyon Egoy 47dME AYLER
(10.20 £ 2.23g)°] 4~ 2-%7(8.06 £ 1.55g) 5.} w3}
2 43 FatA 22 Aoz eyt

Edeld 7|7Hd §3lE HAFE 4HEH, AT
Edoiyd IFE AYg 7|t An]45 AL v, §
FEET L Efoly 158 A o]y MM ]
&g 2slE 435S 29 a8y AYeETe By
o]y 154l visled Edoly Fviel ulel ghdle 43
o] Faste AYE Jehltizt Exo]d 4F A €Al &
Ve A4S gt

i |

1. N3, N33 1E 2 4028 Hg}

A9 AFL 300z AEHAE WE £57 Adsp= A
o7 YA i} B A7) o|&H H AFL < 22004
oA Asle] dFYy Ao MFe 24% An B
B oA foR ug&E F7ME nu). 53] Exo]y
4ol A A E el S EF T st foEtA E7t
stk olelgh 9 F Aol A WA} F4lgt
T Utk B AT £EEETE Azle] AHSE A
ol dH ol Zardtn AFFIMFE 15004 713 Bel F
7yt AT 25 3%, 4FdME AFEZHEE] Ag)
dHstE o, BATH A EETE 2FRA AFE
o] Wol 78ty 1 o) FRE = 7hadhe HES vy
o wsl 150 Al HYEELL g E Tl o]
gtod feistl $7HE WEG. ol § Aaks FAIzty
A4 Edeldel 39 A AL FAE Yol
% 3 dTane 4Rk AR o A
Hlz=8 H1E 2 AT 2 4557138 29k Collnick'™ e
HE o2 2257 9 Efold e AX sl A5 @
38 9ET 29 1055 570 HEEER 24
o] ZA] vepderl), 0zl T3ke] Frlel 2ldl Aelalr)
Brphs AAke] zhao] 7108k skt =% Steven-
son 57 FALEL AN AAE To] EAE vlste
HolidF ko] Hou| 1 A3 HFe Frlgo] FATd
vjgle AL o7 ¥ syt

Aol 2 &2 YFUTRY Aol A FR el AFFEE
Bl Aoz 159 Aeluge EalTel FdgsEnct
Tt wotert, 2FRH 4FAAE Al A 25 v

T ulge] Aol agg Vet 0|22 dydys nA



o] 2 Aol 67 A A DehAol) vl A= FFL AT
#AEY ATAD Br} ohk BA UEbdt o @7
= AYA A9 AZo) of 100g AEPoH, 4559 AT
HolE &L 0.4 283 875l 0.382 ik ARS
BT} mebd 2 Aol And 7ol Aol ok 220g
9 A goranie AFEAE0] 7] fEs] Alo]xgol
NHATRY T2 2L JFL Bolq QY= Ao by
o} g Azto] Antese AFe] Z/8L asim, Al
ol He AAsEE Aojage] BAE ¥l Aoz A
2T, B3] 159} 2504 SAZET A5 o]
Eg0] B AL BAze) Egflold oz ola] A v
523 o] vk dluAgo 2ely] e TAFH
T QoA go] ol e ytut

2. 7 AOINRT R A=A B

5He] 2 o] HALL 1504 B 59LF o
Hjste] fdgErel w7 vebdrl, 0|7 HydEse] B
LAY S AR B £ dejdiTx vzen
7 Y e QAR AojH Gof 9§ Az Alzel
L gtk Jejy 25 ool F o) d 3] o] thh 27
T AHey, FAAN felae veEhA fsit o)zle
Hearn® Wainei®7} ®B.313 d7dzteh= 2dxsk= A
o2 vt 282 FHE ez st 3084 Edlo)
Qe AA 2, Aol At viol M Fel #A
ahA FAhdcm sglen, AT Larue-Achagiotis 5%&
HE gdoE 22z EF = WS AAF F F:E 908
7= F Aol H o] A3 7as, 571 A o
A ZF HoldH o] Falutel v]dle] W AAE Heolr)
a1 &

Hearn® Wainoi®® Larue-Achagiotis 79 g2
SHF 2217 A HR 25 S Fota] dY & Aol s
AEEG17] g B Aol Bk sl ez A
ZHL AE 52 A EoldS HAFEE A48
o Edlold F 447 o|jolls Ag] Ao HAE a4 £3l
L5 FroR AN a9 F Aol R g4E e
Aoz At £ 979 d49dEE FEE o s
A#H e 60~T70%0] Fshe FEFLER 45700 2R
Edolgd 7IE AEARG FFPTE FANAA @
7l W& F Holid#AZo Kol Frig AR ex] £
AL 2& Azted 285 $9E5 o] EAT nlslo
FAACE frofehx] FuATE F Hol g} P22 B
At oL FiE 270g0] AZ iy oz F3 43, 30T
F&A FHEES 28 Stevensen 579 4 o

=

WA E G 33(8): 794~801, 2000/799
3= AoB a5 1474 2A)7he] 9 ¢ F L FA T
o vigte] F o) H AL F2A7IH, Folw A 447
(4521 ol 98 AAsor 2 4ol o] ExTH
H]Z=ita algdk. ol¢h 2 Hele HEs] o = At
Simonelli®} Eaton™& 1~24131e) F38%0} o}
dol ZHE F7HNA F Aol #e) B4 8 A2t
on, Gleeson 57€ T9L5S 53 93 g3
oF 20713t ol AeJMHAE AT 4 Aok S whet
Al F ol H ko] [Tyt A F o] FATel b
ste] FeofatA kAT & HALRE $44E5E do
T 470 AA Al aFe) fo & A4t gl Aoz
Bl o|#A& Miller 5ol ¢4l #S ez 1557
Edold g HAIsEA Aojdele] 4E u)xE 2919
thate] 2418 Arlel YAl Ao ATl vlale] &
HHZE ) Fo)g syt glaa st ojekg2 99
< Edolde] Az AgE vk £ AT ME 45
Tt LA el AZEA7] Wil 2loldFE A &)
= AEHEe] JAERE A A58 e Aow Az
Hop 0%, & Hol %y PRee $5¥ e g
o Aol ARt $EHEU ALk HE A 7
43z AoF Azkgc

3. CYE Ag ERoEe M)

oful Be My AptPaa Aa7ke] X7 EFo] 4
ol HAF9 e HIAE v|Au ByEln Q) 59
FA7Ee ATy el AW, @3 2z grEe)
A3 JEhe wHANE ALE wnda

gl R HHTS [FoliN dYdFETo] EAE H|ale]
fFeleta =str, 9EETo st FAF Aol 1}
Eluz] odglzlul whe 7ta = wolm itk ey 4FF
die BAT HdeEdel Hlxaldn, £9E5Tl A
d g2 Aoz Yy

Larue-Achagiotis 57¢ 15m/mino.& 247t E#e)
9E AF A3 il 43RS 24X g ZaEE 3
o2 Buslgoy olgs iz o Andik S ol
A AQao] Fiehe Hog Baslgel ©£8 Miller "
o &9 HolA 1557 E= Ay S A 2n 2
Aol vldle] ©hfa A go] FrlElg o, FoE 2=
A=A & Ao Budiy vt 3= gdAe] vk
£ olg3tg oy E A7e thh dAFE AE Hye
H, Ag-&Fwe] ST F9EF Tl viste] ghaa
HHFE] gt A Yebdou 1$8 AYstas §olg
Zp7F viEREA] ghoe) mheb 3ul) Fka FollAM wela e



800 /H-4kAa £-55% Aol A1

AT $ERE) Aolzdd AU AL HFgS mjRi=
HoZ gt

gutx oz FHEANAM A7 55 28d A= o
o Hst v Bo) A#3lr] Yol a5 oIy H4H
£ &EToly vjEETel AY v|s:siA Jeldth §3)
AT S5 5 gho guld AFHFo] AL o fE o=l
d =EAo 2402 FHEEETo} ofv]eAtel i3 EY
Efte] Bl g 7aN7)7] dRos guiA gk

aglm A JHEE 1FoME vdEETel M '
gtor} Alzbo] ARYE FAT e A8l Fokst
Gy, T 270 e Y EFEo) vlske] BAlTe Ay
Ao FoshA marer, 470 ddEEael vt
2 9A Ag d3Hsks Flo® Jehdt

ol Edoly 7I7to] Z7HERE WS FFolM A
AFH o) AR Fashe AHE Hola gl ot A
€ Miller 5." Larue-Achagiotis " Z12]3 Gerardo-
Gettens 59 d79 dAjshs AR 2dolydo] F71s
A5 A4 Aol A Padts RS ¢ T Uk 9
213 dab= Mg o]t Bendorphin $817 €<l
o]z} Azbgct B-endorphin® VEFZ(interleukins) ™
7t e (cachectins}S F8) Z-galed™ oj7le 4olAF
F 538 ARAFE dAske Aoz 49A o &3 F
A7t 58 B AT 438 gae 322 -0 By
A (hormone-sensitive lipase)] A-g-@Ato[c} o] gA=
AlFA| o ZHE Ao o]lF-& Fv o gyt A
T4 FEL FASRE 5o Foleke Ao dvA Yok
upepA] AA e A7 258 A o) VA A
WE Y g fuedt s $EHe) wet fol
2ol gAY, YYRETRY FFEE e AT F e
thy H& Ao Jepdtl o2 d A191S g Fules
Ak £ £ e} F $9E5S EXolA A4 AS
x5t gaF o glojof al7] Wil HidSFEch: o #
& Ae] o] "asty] g o] & A4
Fo] i Fo} QFelE ZAow AztErt XS G§5EE9)
HEFE 150N BATH FYE5T0 vl |YEE
Fol Fo3tA Boton, 456 dAM dd-EEEol g
& 71 ol 4Fsk). 28y FY9EFTE 3T
FATRG ERovt 2579 3FdAE B 40 @
A Udelsith, Larue-Achagiotis 52 15m/min@ 2 24|
F AT SFE AAE] 24471 BrdlE A S =
Arg A3 EATRT 2asigoen, Andik B2 e
3 3HRo) 8~9A7H 40Uz AN A3 FRE,
ool oo A eke] HHE S vl gesE s 7

28 Aog Busy,

3L} olek= &2 e 2 Parizkova®t Stankova’:
FAZE AFA 5L Ge3E 43 E SriARcn By
1, Larue-Achagiotis $7¢ 20943H1.2km/h) ¢} E=
4 "3F grage] 5718 RSt ojdEe i
AL Edlold oz Qg gt Ee] 3zte] BFEE A
Hakol F7ME 7HH e Aew Age 4 9ot aein 2
e ehrEeE A grdtsE AdHe] gks mE B9
ofiigl, ¥rahE Atgte] Frl Ed B4EE HHE S0t
AlRITE® ok ohe} A e] Sl walEe] o) F
o9 FAERA B s AHEEE ASdte
o] gtk, & BFo & FFE20T e o] Ao REetd
glucagon®|2lhz EE22-& F#(pancreas)olA] RHEY
o] 7ol A glycogend &3l EF 2F A7 Hof o
W2 g o= o &5 A @t oleigk HRIER Uste] HY-E
o] BAZ viste] gglE HAgol frdstA B
Re 2 ARER, 183 F92FTY geslE 433
EAT vldakA vehg) o]AL 93 HYEE
o] W)gte] T} Fo] H7| W oA 17 3
A HYLFTect BrstE AFge] 48 Aoz A7t
8},

ol ¥} go] AT AT ¥TL F Aol JHFH1F
Ao F AFTRaE Futd frefaks ey, #
YEgrol i w4 JUebgch 2 HRZe] gD,
Sa 2R gitd J4H%e) Skt 2y FEEE
T2 BATE vjasld Ho] YAz A Folrt ge
Ao vt ek AR 2T R dig Aol
A#e) wsks $59 g, A aga By A7 5
of wpeh B FE v Ao E Yzt

2% ¥ A2

7o) 274 SFYH ] 2 Hy HolAE] 1A
= 9a2 7937 98ke 30024l H(Sprage-Dawley)
2 SAT. TIEEE. g9 EET o o] 147 10w}
24 ggsigicl @98 ASE 47700 FFLEEH Hd
S5& AN i Al AFFoHE AolEg, & A
ol A, vl A, A AT W ehrdE AHF
2 #AERen, 1 A9E g o ogt Aok

1) AF AFF71Ee @d&sToAA =4 e B
d AL ETE FATRY Wi JET) o3 :YE
FTY F HoldAge] Byl YiFos MEY, Aeo|ig
ol delME BTl wA JERgTh oA NATFES



S| 933k7] 2o $EFo] vlse] Alojago]l E& A0
2 upely.

2) % AolgAF 3 HALRAE A QU] 9
B A7E A4HA kot DY TN A BE 4
A St o|2e £F0E da) 22 WYL uEH
7) 9% o 2R,

3) VY HAFS WYL 57 e, A
AAFE BATNA SR 4AFS AT
7 dEhdoh AR gas ATy 502 A9
£40) Ao A250, 95aE YR Tl
$E02 Qs nad B AREe g Ane 4
Zran.

ole] Ang Lok, BAlzol vlete) X7 £ES
AN Y eEES dYLFLe 952 v 4
A7k FHE 3, AHI BATE Ao s, o
B A ATY SFL 2FS A L EAT
Wate] A YHFE AaATER Holgs fela
WAL BT A gao] B 528 E  Use
AW ot AE ATFANE HoliH Aeio] L),
2% 2eln Edeld 7170 et Be gae WAy o
Rol ol B Hhzpalolm FUHel @) awac

Literature cited

1) Kayman 5, Bruvold W, Stern J5: Maintenance and retapse after weight
loss in women: behavioral aspects. Am J Clin Nuer 52: 800807, 1990

2) Pavlou KN, Krey S, Steffee WP: Exercise as an adjunction to weight
loss and maintenance in moderately obese subjects, Am J Clin Nutr 49:
1115-1123, 1989

3) Gleeson M, Brown JF, Waring JI: The effects of physical exercise on
metabolic rate and dietary induced thermogenesis. Br J Nutr 47: 173
181, 1982

4) Katch VL, Martin R, Martin J: Effects of exercise intensity on food
consumption in the male rat. Am J Clin Nutr 32: 1401-1407, 1979

5) Stevenson JAF, Box BM, Feleki V, Beaton JR: Bouts of exercise and
food intake in the rat. Am J Physiol 21: 118-122, 1966

W ERBEE 338 794~801, 2000/801
6 Applegate R4, Lipton DU, Stern J5: Food intake, body composition
and blood lipids following treadmill exercise in male and female rats.
Physiol Behav 28: 917-920, 1982
7} Tichenal CA: Exercise and food intake. What is the relationship?
Sports Med 6: 135-145, 1988
8) Andik I, Bank ], Moring 1, Szegvari GY: The effects of exercise on
the intake and selection of food in the rat. Acta Physiol Hung 5: 457-
461, 1954
9) Parizkova ], Stankova L: Influence of physical activity on a treadmill
on the metabolism of adipose tissue in rats. Br J Nur 18: 325-332, 1964
10} Larue-Achagiotis C, Martin C, Verger C, Chabert M, Louis-Sylvestre |:
Effects of acute treadmill exercise and delayed access to food on food
selection in rats. Physiol Behav 53: 403-408, 1993
11) Miller, GD), Hpupka BJ, Gietzen DW, Rogers QR, Stern 5: Rats on a
macronutrient self selection diet eat meals from a single food cup.
Appetite 23: 67-78, 1994
12} King NA, Blundell JE: Highfat foods overcome the energy expenditure
induced by high-intensity cycling or running. Fur J Clin Nutr Feb :
492): 114-123, 1995
13) sbgid: FE1alsh Aol M|z Ae| 7] WY % 247 P )4
B3 zeiwEhE dj3te. bt =2, 1992
14) Gollnik PD: Chronic effect of exercise on liver cholesterol of normal
and hyper-cholesteremic rats. Am J Physiol 205(3): 453-456, 1969
15 3 wAge] | Mol 4ot o] AA ARl ml A of g
A7 A . whakeke] =1, 1992
16) Hearn G, Wainio W: Succinic dehydrogenase activity of heart and
skeletal muscle of exercised rats. Am J Physiol 185: 348-350, 1959
17) Simonefli C, Eaton RP: Reduced triglyceride secretion: a metabolic
consequence of chronic exercise. Am J Physiol 234: E221-E227, 1978
18) Leibel RL, Hirsch ], Berry E, Green RK: Alterations in adiposyte free
fatty acid reesterification associated with obesity and weight reduc-
tion in man. Am J Clin Nur 42: 198-206, 1985
19) Gerado-Gettens T, Miller GD, Horwitz BA, et al: Exercise decreases
fat selection in female rats during weight cycling. Am J Physiol 260:
R518-524, 1991
20) Morley JE: Neuropetide regulation of appetite and weight. Endoer
Rev 8: 256-287, 1987
21) Despres JP, Bouchard C, Tremblay A, Savard R, Marcotte M: The ef-
fect of a 20-week endurance training program on adipose-tissue mor-
photogy and lipolysis in men and women. Metabolism 33: 235-239,
1984
22) Larue-Achagiotis C, Martin C, Verger P, Louis-Sylvestre |: Dietary self-
selection or standard complete diet: Body weight gain and meal pat-
tern in rats, Physiol Behav 51: 995-999, 1994
23) Flatt JP: Importance of nutrient balance in body weight regulation.
Diabetes Metab Rev 4: 571-581, 1988



