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ABSTRACT

One of important factors to improve endurance performance is the
diet. Appropriate nutrition can give rise the athletes -to 6ptimal
endurance performance. During exercise, energy used by working skeletal
muscles comes from two primary substrates, fat and carbohydrate.
Whether or not proportion of fat and carbohydrate in diets has significant
roles in endurance performance has not been elucidated. The purpose of
this study is to assess the appropriate dietary regimen necessary for
optimal exercise performance in trained rats. Male, Sprague-Dawley, rats
were assigned to high carbohydrate (HC) and high fat diet (HE) groups.
The rats in HC group fed with isocaloric high carbohydrate diet (CHO

80% total energy content in the diet, %E, and fat 0%E) and those in HF



group received isocaloric high fat diet (CHO 5%k, fat 75%E) for 8 weeks.
Simultaneously, exercise training was performed on treadmill §
days/week. At the end of the 8" week rats in each group were divided
into 4 subgroups; HC, HCI, HCIl. HCII and HF , HFI, HFIl and HFII
Iespectively. All rats were fed with isocaloric diets of different proportion
of carbohydrate and fat and were trained for 12 additional days. The HC
and HF subgroups were kept on feeding with the same diet as before,
HCI and HFI consumed formula I diet (66%E CHO, 14%E fat) HCT and
HFTl consumed formula II diet (62%E CHO, 18%E fat) and HCII and HFI]
were fed on formula I diet (59%F CHO, 20%E fat). On the 12" day, one
hélf of rats in each subgroup were run to exhaustion, whereas the
remaining rats were kept resting. The results demonstrated that after 8
week training there was no significant difference in growth rate between
HC and HF groups although weight gain of rats in HF group was 10%
higher. The fitness of rats, as indicated by reductions of resting systolic
blood pressure and heart rate, were similar between the two dietary
 groups. The resting plasma glucose and serum trigltceride levels-
apparently increased and cholesterol levels significantly decreased in rats
cénsumed high carbohydrate diet. In contrast, the high fat diet had little
effect on plasma gluéose levels whereas serum triglyceride and
cholesterol levels markedly increased. The endurance capacity - as
indicated by maximal oxygen consumption (Vo, )} and endurance time
were greater in HF group than in HC group. e

Supplementation of diets with increasing fat contents to the high

carbohydrate pre-fed rats increased endurance performance and the



Vi

increment was in the order of HC<HCI<HCI<HCII. The greater
increased endurance of rats in HCII subgroup was due to a shift of
energy substrate from carbohydrate to fat during exercise as suggesting
by an increased utilization rate of blood triglyceride and decreased
utilization rate of blood glucose. The aerobic endurance performance of
high fat pre-fed rats consuming diet with different proportion of fat to
carbohydrate contents was superior to the HC's subgroups. In addition to
markedly increased Vo, ., the utilization rate of blood triglyceride
remained high in all HF's subgroups. The most extended endurance time
seen in high fat pre-fed rats received formula I diets indicated that
dietary carbohydrate availability was essential for endurance exercise.
The present study suggested that a suitable diet for maximal
aerobic endurance should contain appropriate proportion of carbohydrate
and fat. The formula III diet containing 59%E carbohydrate and 20%FE fat
gave rise to metabolic adaptation resulting in optimal ~endurance
performance. The increased endurance was' more effective after

~ adaptation to high fat diet than to high carbohydrate diet,



wii

FaSasinefinus mafnwaas ety laasauas lududimuzanly
mmwiami‘i'lmﬁaﬁ%’ﬁammmmuluwh&mu

r:i.' Lr =l & =l g

Torlilu wian latas A7ug

NP IFRATURI TR AR TING

AN ITNNAIRAU NN RWuT

HALQT. ST WIdTaTY Usemunysuns

8.07. AN IRFITIL ATINNT

HELOT. TTW Usznifing ANITUNT

8.07. giynn Audena nITUNII
Unanga

msmmiﬁfuLfmﬂaﬁ?ﬂﬁ'}ﬁmﬂ?mwﬁaﬁﬁén“ﬁ'wa@iaﬂ’nuﬂumu‘lumiaanﬁ’lé’a
Mg legiwwizommsusaaniedwussanslylainsa mwmﬂmmmwmmuﬂmﬂm@la
mavhauzasndaiisluwazaaninging wetllasrmdaduasa iz de
ﬂ’mmumulum‘:aanﬁﬂaomﬂﬂ’ﬂa}mmmmﬂvl,@‘i’asmfmw mMisuadiiasedarniy
Iﬂam@mﬂiwaaﬂLwaﬂﬂmmaﬂmummmmmmmmmammwwmmmmﬂums

panfnaeme T@ﬂvl,ﬂmn'rmnmlwum'nLwrﬁmwuﬁ Sprague-Dawley mmuummum
aanidu 2 ﬂ&gm ﬁanquuﬂmmwﬁmmmmmaamﬂu‘lmmmga (HC) Brdsznaudin
ailulaese $osa: 80 wazludn Jaws: 0 waawé’aomﬁ’mmlummma~na'mu%‘[nﬂ

mmiﬁﬁ"[mﬁugo (HF) $alsznavdieensilulante Souss 5 uazladu Youss 75 d1nsy

a’lmsﬁlﬁ‘lunﬁﬂnmmaﬁﬁ];‘ﬁFhmmmaaim’mulunnﬂgmmmi g inaaasazldiy
m3tneanmasmolasnsiouu treadmill 5 Judodtany (um 8 ey Lﬁaﬁuqﬂ
e 8 idnTnassr 2 na@muﬁaaami’]u 4 ngugas@o ngu HC, HCI, HCI,
HCTI uaz HF, HFI, HFI, HFII LL@iazﬂej;;ﬂ'am:"l,@'i"i”ummiﬁﬁé’@d’;uwaamﬂﬁlmmm
uaglvaluuandefiu nga HC use HE Sansldfuemamdanilasulu s Eﬁ*ﬂ@ﬁ%ﬁiﬂmjm
HCI uaz HFI “L@‘i”{ummigmﬁ 1 @sthenaudan srflulawsa fasar 66 oty Yonaz

14 ngu HCT uaz HF 1é¥uarwisgasi 2 Sedsnneudas enfluloase $ooay 62 o



viii

d4 oA 18 Wax nay HCI waz HFII v!.éi’%’ummsamﬁ 3 Falsneudn
mflulaase Youa: 59 lasu Jaus: 20 laglgiamlumsBnsluszesiiaasd 11 34 lu
nu...nmuammaaqmm"lmummnmsaaﬂmaamumuauﬂuw“lmuluﬂﬂmm 8 lu
Tuh 12 maamsmaaﬂmuwﬂaaw..,umammaaaummawamaamﬂu ﬂam“lmaa

YIMNNI8aNINRINAY (N Test) uamgumaammiaanmaamzj"lﬂwﬂ'i:mvlummmﬁ

swaantssmasiolUld8n (ngu exhaustion)

HANMINaaaIWL I wasnneanmasnmaduina 8 ddans aaTmneinLdvla
waaammaaa'luﬂam HC usz HF liuansnanu mummmmaaaluﬂam HF 9z8ms
Widwuasimindannniifana: 10 MIARMILBIAINAULARALBLAATINTLE U IV
lﬂlmmmwnmammmaaqmamﬂamﬂumimm'}ammammaaqﬂauuuammmwm
Tun1ondslasunisdnnrsesnindon ﬂﬂﬁuﬂﬂﬂmmqiﬂuaauﬂi *NaVUYD
anslulaiasag mwa’lmﬂ‘%mmmaanaiﬂmt,w"lmnamaﬂm‘lmaamwmaw uafimsan
awaaﬂ’%mmeaﬁL@maa'lw,aa@amwunmﬂm lumamqnummmmﬂﬂﬂmms”lfu
ug "LaJaJwaman’mﬂamuuﬂawaaﬂ%mmn@aa’tmaa@l uwadnsiisdusasFinolas

at § TR LA Ho w o A & ¢
nfualsduaclotnsiansanatialioddny  ussiidwnindszmmisiedatmennsly

ngy HF fmmﬁm*’fmmaa"'mwmﬂ"ﬁ’aan%wugaqmmaanﬁﬁamu (Vo, ) uszana

numu‘[umsaanﬁwé’qn’mmnnd'm@;u HC
Nﬂmaﬂ%’mﬂ%uﬁmmumaamﬂﬂmmmLLaz"lmTu‘Lummiwuﬁﬁ’mfmaaaﬁmar

1@3’%’ummiﬁﬁmﬂﬂammgmwﬁau Lﬁanﬁajﬂ%mmmaﬂwa]’u‘lum‘m‘mzﬁwaLﬁ'wmw

o s = a & { ' A |
nuNlunTaana N Tﬂﬂmmimwumnﬁq@lun@u HCII TOIMANRBNGY HCTI,

HCT usz HC snudreuanadudunsnnndadsaiimadiundswannnsldanulaase
"Lﬂl“ﬁ"l,wmﬂmmmwmammﬂuﬂuvl,m”mmnwmumasam’]miaanfmwu‘lmﬂama
Iset Twnuiimsseasesdanmanwagnglaalurneeniame  milwemsid
fadruvasenilulaesauasladuuandrani 'Lué'@]'jrﬂﬁaaa‘ﬁLﬂavlﬁ%'ummﬂwﬁugam

]
~

rewaslinaifiy Vo, uazanamumulunseenmdsmuinnniriafnansdlungud
mavlﬁ%'ua'}m'mflﬂuvlmmmﬁ\? gannmrnandiatulasnaisalssuaaantdnismas
ﬂamaﬂanmmaalmmumaumam uazlduanendnadiiddny uaﬂmﬂuwmﬂ
mmmmu‘l,umsaanmaamyumnwwumﬂﬂﬁ@lunamﬂmummmmﬂ- 3v591i6%
IWduwin dasruaslulomsafimang mﬂ,ummmmmmmumamnwumﬂmumu‘[u

NI9BNHNAINTL



nmsfnelunSoituaaslwiini mminﬂsmaumﬂaﬂmumaamﬂﬂamm
u,a,,"l,wmmmmuuumuNmmmwummwumu'l,umﬁaanmmmmmm fmmm
2IMIgash 3 Feszneudsailulawse ass: 59 unzlodu $agaz 20 mam'lm
miﬂimﬂamumawmumimmuaﬂwmzftunmmuauawmNalwumnwummwumu
lumiaaﬂmaamrﬂﬂamwmua"lmum'm{[,nﬂmmimmuﬂiznawaa"lwugqmﬁau



