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Abstract

Effects of Cholesterol diet and Excercise on Lipid level, Liver
function, Platelet Aggregation and Erythrocyte Na' Efflux in rats

Min-Sook Kang
Department of Nutrition Education, Graduate School of Education

Cheju National University, Cheju, Korea

Recent years, the incidence of obese related metabolic syndrome such as
diabetes mellitus, hypertension, hyperlipidemia and athrosclerosis has been
increased and much of attention has been paid on non drug therapies like diet
and exercise to prevent and cure these diseases

Present study was conducted to investigate the effects of exercise and
cholesterol diet on plasma and liver lipid profile, platelet aggregation,
erythrocyte Na efflux and liver index such as GOT and GPT using Sprague
Dawley rats on 0.5% cholesterol diet and/or treadmill for 6 weeks.

LW./B.W. ratio was significantly increased in groups fed cholesterol diet
(P<0.01), but exercise tend to decrease this ratio. Plasma total and
LDL-cholesterol was significantly increased and HDL-cholesterol was
decreased in groups with cholesterol diet (p<0.01). Plasma triglyceride was
significantly decreased in both groups fed cholesterol diet compared with
groups fed normal diet (p<0.01). Exercise decreased plasma triglyceride and
showed a significant difference between two groups fed normal diet(p<0.01).
Liver total cholesterol and triglyceride was significantly increased in groups
fed cholesterol diet (p<0.01), but exercise did not affect on these levels.
Intracellular Na and total Na efflux were not different, but Na-K ATPase

tend to increase in groups with exercise. Hematocrit was significantly lower



(P<0.05) in group of cholesterol diet without exercise compared with other
groups. Platelet aggregation in both the initial slope and the maximum was
increased in groups fed cholesterol diet, but not statistically significant.
Exercise especially increased the initial slope of aggregation. Liver index of
both GOT and GPT was significantly increased in groups fed cholesterol diet
(p<0.01), and exercise significantly (p<0.01) decreased both GOT and GPT
especially in groups fed cholesterol diet when compared with their non
exercising partners.

This study showed that cholesterol diet increases plasma and liver lipid
and GOT and GPT, and exercise improves plasma and liver lipid profile and

liver index of GOT and GPT preventing fatty liver.
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Table 1. Composition of experimental diets (%)

Ingredient Control Exercise  Cholesterol C_}E))I(ziz?gzl
Casein” 20.0 20.0 20.0 20.0
L-methionine® 0.3 0.3 0.3 0.3
Lard” 9.0 9.0 9.0 9.0
Soybean Oil” 1.0 1.0 1.0 1.0
Choline chloride” 0.2 0.2 0.2 0.2
Vitamin mix®’ 1.0 1.0 1.0 1.0
Mineral mix" 35 35 35 35
Sucrose® 20.0 20.0 20.0 20.0
Corn starch® 40.0 40.0 39.3 39.3
Cellulose” 5.0 5.0 5.0 5.0
Cholesterol” - - 0.5 05
Cholic acid” - - 0.2 0.2

Total (%) 100.0 100.0 100.0 100.0

a) Teklad, Harlan Madison WI, USA

b) Samlip Yugi Co.
C) Jeil Jedang Co.

d) Junsei Chemical Co.,

Ltd.

e) Vitamin mixture(mg/100g) :Thiamine HCI 60.0, Riboflavin 60.0, Pyridoxine HCl 70.0, Nicotinic Acid 300.0,
D-Calcium Pantothenate 160.0, Folic Acid 20.0, D-Biotin 2.0, Vit. B2 0.1, Vit. A 80.0, Vit. E 2000.0, Vit. D3

0.25, Vit. K 0.5, Sucrose 97290.0
f) Mineral mixtuer(g/100g) : CaHPO4 50.0, NaCl 7.4, K3CgH507 - HoO 22.0, KuSO4 5.2, MgO 2.4, Manganous
citrate(16.7%Fe) 0.6,

carbonate(43-48%Mn)

carbonate(53-55%Cu) 0.03, KIO3 0.001, Na2SeOs - 5H20 0.001, CrK(SOu)z -

g) Samyang Genex Co.

h) Sigma Chemical Co., USA

0.35,

Ferric

- 12 -

Zinc

carbonate(70%

7Zn) 0.16, Cupric

12H>0 0.055, Sucrose 11.804
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ARSI, AT ZHL Aol A2 AR ANA AF WAE W] 5

S748t7] 1212 Aol Aels AAR F ol & vivk SAHAY.  EI 2Fo
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>,
o

2ol &4 [Food Efficiency Ratio, FER; weight gain(g)/ food intake(g)] %
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>
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Figure 2. Treadmill Running Exercise
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AZEE AAA7I A ol == npH A §, 8 3
gdo] o] 9l& vacuum tubedl cardiac puncture WHOoZ NS 2 FH3A T
d2% 3% Na Efflux ¥ hematocrit 542> A& A A& (whole blood)®
Ago]l AAFEYa, YA AL 1000 x gollA 15 &3k 94 st g4
w3 5, TEU2HE, HDL-2d2HE, S4AY 48 9 -20C ¥s2

o
off
-/
£
=
[}
=
o
—+
o
O
-
-+
e

Hematocriti= 3|3}&o] E0] Q& capillary tubeE A}
AR 712 3000 rpmol A 168 FF A4S A B & SFAHFU

e e AAS T,

2) N84
(1) & ;(] 2] = 2 A

=2 O =

z Y HE

, HDL-Zd2"HE 81 FAAYY AEAZFEACAd=
Enzyme assay kit (ASAN pharmaceutical Co., Ltd, Korea)& A}-&3lth = &
davEds FAAT FHde= @3 10uS AHE3lal, HDL-Zd2HE9 &
Mol = 200us AHg3tel F wHE o R :dstgith. HDL-ZF#H~H &S Ao
2005 ¥ vortexsho], 10 WA ZS 1000 x gollAl 1023 94 &

Fed 50uE 7HA L B8R TE 722 Color reagentE 1.5ml% €2 & 37

3 -10{'

water bathold ZZd2dH Z3 HDL-Z U 2H L 587, SAAELS 108

wj Fsto] LAY, & Fel&HE3 HDL-Z e 28E2 500 nmell A, L

e

A A S 550 nmoll A spectrophotometer 2 &3 =5 =43¢t}

Rl

LDL-Ed&HES 245 $3 €2 & Zd=HE, HDL-2d&HE 12
FAAT] F22 ol &ate] AT AMA L Ty o
[ LDL-Cholesterol = T-cholesterol — (HDL-cholesterol + TG/5)]
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2) 1 AL & 24

740 Ze w23 Z2AA e BAL Folch 5% wme tha Z2gahe] 4
gk 7+ 27 1 g& Husl
v/ V)T 2 ml 2H545E 9 2Z 727 (tissue homogenizer)Z 5% 7+ A3}

atol, 1000 x gol Al 104 7+ 94 22 & Sz =3 SAATS it

A= dF 42l chloroform &5 4]0 o]&3F )
7 Z2Y2HE =AHS YA Y 500 wlS #3e] clean bench dholl A 24
AlZF A A xS & 50u0 Triton X-100 / chloroform solution (1/1, v/v)S #

7}l vortexstAth o] = 45040 chloroform . & 31418l & 500 w7b A 3+
< OAl vortexstH k. Al tubedll 10 = F3F] clean bench slollA A A=
3}a1, enzymetic reagent (ASAN pharmaceutical Co., Ltd, Korea) 1.5 mE 4
37C water bathollA 5% 7t #sjgsidon, 34 Fy=vE2 v 7HAZ 500
nmol A Spectrophotometer® &3 =5 =43, F HbE o2 A A5}

B TAAAY S4e fdA kS 10 W= clean bench 3ol A 24 AIZF =4l
Azxsta, 50ul WEes 7hste] &8AZl & vortexstH T 7]l color
reagent (ASAN pharmaceutical Co., Ltd, Korea) 15 méE 3 37C water
bathol A 10 <+ wjdste] EAAIZL $ 550 nmelA F wbE SASAH

(Figure 3).
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Liver tissue 1 g

|

Addition 6 ml
chloroform : methanol (2;1, v/v)

|

Addition 2 ml distilled water

|

Homogenization for 5 min.

|

Centrifugation at 1000 x g for 10min

/

10 10 chloroform fraction

N

!

500 uf chloroform fraction

Leave clean bench to dry

!

!

Leave clean bench to dry

Addition 50 ¢ methanol

!

!

Addition 50 0 Tritone X-100 :
chloroform(1:1,v/v)

Vortex

|

!

Vortex

Addition 1.5 ml color reagent

!

Addition 450 @0 chloroform

|

|

Incubation at 37C
water bath for 10 min

Vortex

|

l

10 10 into new test tube

Spectrophotometer
at 550 nm

!

Leave clean bench to dry

!

Addition 1.5 ml color reagent

|

Incubation at 37C water
bath for 5 min

|

Spectrophotometer
at 500 nm

FAAL B4

Total-ZH 2 & £4

Figure 3. Analytical Scheme for Extraction of Liver Lipids




(3) 4% &3 (Whole blood platelet aggregation)

427 e AYES o]83 impedance WHOZ  Chronolog Platelet
Aggregometer (Chrono-Log 500-CA, Havertown, USA)E o]&3le] A
ok A" SA A 250 pls 750p A A A (0.9% NaCl, isotonic saline, 1:4)
2 FAANA, 23 FE 200000 / wE F=AHI F 1mM ADP (adenosine
diphosphate)E 20 x (A% % 2mM) ¥o] $HE Fxst o, 33 w3k
BEAE ARSI

Whole blood platelet aggregation= 532 & we} dfo] AAdw F 7
9] platinum electrodes Abolol YEL}E A7) A3 (impedance)e] ¥45<S =43
= "Wy o2 recorder response’} 20 Qo] T Al impendence gaing 2 o] F A

ot o] Wye AT AW Abgdte] Ao b AR =A selA F

etmz, wrh AelHel Aol dagel 3¢ #ase g3l A

(4) A€ 42 Na efflux =4

7k A8 AAY
AE8S 1000 x goll A 107 94 #E2d $ plasma®}t buffy coatE il
w2 AdE4E 50ml conical tube® &%l % = 5¥HE] cold isotonic choline

chloride washing solution (CWS) [150 mM choline chloride, 10 mM

Tris—4-morpholinopropane sulfonic acid (MOPS) 4C pH 74]& Y1 HH3] ¢
ol 2 EEo] &+ F ThA] 1000 x gollAl 10&3F YA &2t F5HS HAG
olg A CWSZE 53] WHEaA A4d4E Aot A F5AS H & G2
AT pellets Al CWSE 3|4 8lo] hematocrit 40~50 %] A& g0
HA =A% F A& hematocrit S FAHI}AIL, o HIF LA

intracllular Na, Na-K ATPase, Na-K cotransport ¥ Na-passive transport =

ol AH&-3k3itt
L}, Intracellular Na =74
sHlE AdF 89 50 wE 5 me 0.02 % acationox (metal free detergent,

Scientific Product, USA)E Y& Aoz UzE3E34 (Atomic Absorption
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Spectrophotometer, AA6701F Shimazu Co., Japan)E ©]€3 Na ¥=2 =A3}

A ar, ofg o] AAkA o2 Intracellular Na & A4S T}

t}. Na-K ATPase
FHd Ad4 g9 24 4 mE 40 me medium 1 [70 mM MgCl,, 10 mM
KCl, 8 mM sucrose, 10mM glucose, 10mM Tris—-MOPS 37C pH 7.4]7} 40m¢
9] medium 2 [ 70mM MgCl, 10mM KCl, 85mM Sucrose, 10mM Ouabain,
10mM glucose, 10mM TRIS-MOPS-37C pH 7.4 Y31 | 10709] tubeol] &3
3t duplicate tubeE 0, 2, 4, 6, 83+ 37T shaking water bathol| 4] w3}
o WY A Ao R & effluxE THAZ T, 4TAA HA st 435

AE TE tubeo] #FE ATt AP APt FoF BE medium¥ tubesE &

B2oE AEFd9 Na 5= 4253834 (Atomic Absorption Spectro-
photometer, AA6701F Shimazu Co., Japan)S o] &3dte] A3} a1, Hj %A 7k
W2 7]&7] (Na pg/ml/min) FFO2HE ofefe] Ao R  effluix ¥ Na e

T & % medium7te #olE FaFd o

ro

2}. Na-K cotransport

He g8 & 2 4 s 40 m9 medium 3 [150mM Choline chloride,
1.0mM Ouabain, 10mM glucose, 10mM TRIS-MOPS-37C pH 7.4]7 40ml<]
medium 4 [150mM Choline chloride, 1.0mM QOuabain, 10mM glucose, 1.0mM,
10mM TRIS-MOPS-37C pH 7.4l ¥, 10719 tubeo] &3] duplicate
tubeZ 0, 10, 20, 30, 4057+ 37°C shaking water batholl A wjo¥slict. v =

Al deoR2 & efflixE @A F, 4ToA A4 Zeste] dSde e

N

tubedll EZltdth. 23S AP o ZE medium¥ tubestE DS ol X
st

8 ASH Na w55 YA5HE374 (Atomic Absorption Spectro-
photometer, AA6701F Shimazu Co., Japan)E ©o|&3to] =43} a1, v %A 7k

2 7]1&7] (Na pg/ml/min) #2258 ofegfo] A o2 efflux © Na ¢k
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& F, F medium?te] Ho]E Fahdop,

v}, Na-passive transport
Ouabain®. & Na-K ATPaseZ Furosemid® Na-K cotransportZ z}ehA] 71 AF

o A efflux® Na ZF2 ZH medium 42 Y& Na sxo|t}

A

[Na ug/ml] y [60min] y [nmole] y [44-(4xHCT)]
[min] [hr] [2312] [4xHCT]

= Na mmole/ 4 rbc/hr

Intracelluar Na :

[ Na pgl y [umole] y [101]
[ml] [2312] [HCT]

= Na mmole/ Z rbc

(5) sGPT®} sGOT =74

sGPT(serum glutamte-pyruvate trnasaminase)®2} sGOT(serum glutamte-
oxalate transaminase) + enzyme assay kit (STANBIO Laboratory., USA)E
Abgsle] g 2F A A (Ch 100 plus, Daewang metitecq, Korea) 2 =4

aF At
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3. SAXN=YH

B Ao Ane Huy FFEAAE FAS L, A8 AR
ay ANOVA)S A&3te] ASsd o,
o3 zt 2lolo] wE AwF7ke] 9]

£

ol QAR (One-
ol 1 Duncan® AF&7 A

o,
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m 2% 2 13

2
o
ol
=
o
=
[=}
Ix
)
o
=
2
o
w0
=
y
~
2
o
40
=
=

a9

A H&2o Hitr 1Y FA% (Average daily gain, ADG), H1F 19 2lo] A
# % (Average daily food intake, ADFI), 4] o] & & (Feed efficiency ratio, FER)
2 7H/AFF A vl(liver weight/body weight ratio, L.W/B.W ratio)® <Table
2> ol AAE A

z27] AFE 93 groupingS st o £ES AR FasH KIe
7h el A3 Aol FoAAdl= ATl e WEe] AAoY FoHew Aol
b A E St HAE AT 4463 ~ 4672g o ® RE AgwdlAM FAEFA
o, xS 271AF vl 207% S7FeEA A, E TS 19.3%, FU2HE
T 228% 1E I FH2HE SETS 197%8 F7HE Bl vz v 2
dadEwo]l AT S77F ta wken, &5 o3 o3 AT S7HF ta

AAEE AFS wArh B 19 FABY A# 19 Ho] 4AL 2 Ho| &

S AE B ET ALEF FAt godo, Bt 19 TAFE £Fol
Jal tha dase 43S B TAsHEEe BT 1Y Ao WAl 7
A wgkot, Bt 19 FALE g kol BasuHE 4ol @ AF 38
AT 4 oo, BAsHE £ETE TasHEEol Wl B 19 Ao
HAGol tha o Hit 19 FAFE o Hof £ AW AF P
R S T

Aol o
HE &svolA FoatA =kem (p<o.0l), A4 2o AHATodA= 5ol
ot At a7t YA Zdoy ZFH2EHE e Fd HEol vl
A E FARZE thA A Ao R UEY T
gAY 858 SD HAES A £F B

10~21.6m/min® &%} 0°~7°2 ZHAlolA F3k

g Y FA vl gxad eael HE Y sHET Fds
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Table 2. Effects of cholesterol diet and exercise on growth rate and feed intake

Control Exercise Cholesterol Ch;i(eesrtceirsoel )
Initial B.W(g) 372.67 = 28.30 372.68 + 27.77 373.00 = 25.80 372.79 + 2342
- Initial B.W(g)" 369.97 + 34.21 37541 + 2154 363.73 = 24.80 358.61 + 11.38
Final B.W(g) 466.82 + 57.61 465.39 = 23.05 467.24 + 34.95 446.30 + 31.85
ADG?(g/d) 2.22 £ 0.68 2.05 £ 0.32 2.34 £ 0.45 2.01 + 061
ADFI®(g/d) 22.76 £ 2.86 22.42 = 0.85 21.89 = 2.07 22.06 + 1.08
F.ER? 0.096 = 0.021 0.091 = 0.024 0.106 + 0.018 0.090 + 0.024
L.W/B.W* (%)™ 2.50 + 0.32° 2.53 + 0.10° 4.84 + 0.52° 460 = 0.37°

1) Body weight after exercise adaptation

2) ADG : Average daily gain
4) FER : Feed Efficiency Ratio
Values are means=SD of 9 rats.

3) ADFI : Average daily feed intake

5) LW/B.W : Liver wight / Body weight ratio

#%. Values in the same row not sharing the same superscript differ (p<0.01).

_23_



e} o]l 05%9] cholesterol + 0.2% cholate?} &%

-

1

<Table 3>0|4 H

o

o
N
o
s
ﬂﬂ
e

il

g aHE Aolet Fel 4

==
=

o
Run

o
Run

=

=

=i}
=

=

E

i = 2=

o

ol H]

=

we Age ngov, grTd v LT
=

= Bol7=

F

doHEa 2oz
7hsle] g, el

==
=

o

=

& 53% A% =A YElter (p<0.01),

[¢)

St

=t H]
o tha

=5

=
=

3 tha stopH i 7

2|

-
1

]

Aol 2]
Sttt HDL-Z# ~HZS Z92HZS 34

=

A
=
=

o~
T

&
&
HDL-

|

i 2 Bl

E

i

5
=
o

L

%
o=

)
¢

o

0
o

el

ol

o

o] Aol

=

A
o

al

!

|

=
=

2 5ok o m(p<0.01),

dl 2~ H

=7
=
()

3|
Z|

shut

AANA o

o

-

18

T

°
Al

o] 4% AL 13

43

<

=

1% & sl 9l7]
o]

LDL-=3 24

~
.HO

%0

Nfo

i~

il

A &L

F 21 (p<0.01),

)

(o3}
S

+

)

i

ol 2~ H

==
=

ofetA A

[e}
L N

g

< x| Hl§ 32%%

68%, 120% %

B =2
102 AREH7] wE
1

==
fins

Ea

ZY 2~HE0] Smg/dl FF

|

| ellg A

=

[

=
=

=

[€)

U

i<

o H]

o] gA &%
o) 2 o)

3 A

=
K3

- 24 -

d2H &S 23%,

==
=

}oll A1

A g A%HA FAaA £F Fo

ZY2H S LDL-ZH2HZo0]

}9l32, HDL-

=

[€)

°

3

7
bl e,

=

=

[e}

=

o



}

L
0]
pul

=
3 A

o A5l cycle

H o]

j
a-
=

=

¥

70
HAl #F2~sh

°

5

o] 31.46%7F A
[e]

7+ el

CAZY2HE 2o

1

j
-

:ﬂoo]:71100)ﬂ ?j_—rr_ E_.Jvloﬂlﬂ

H 2 ¥s}

olth. Kantor'”’ % 80% VO.max2]
5

0]
pul

=
=

| 2~

Ea

==
=

=49

=

[€)

=

[€)

2 3}

ki3

Al

3

=

A
o, T3 Terao

603 7F

=

=

o2 Hisil

ergometer

Y o - H W o W o W B W o o W OB T
= B W SO T ol 5 o X o - S W T =
" s 3 T T AR A
i o BN Y Ho = eI A N Y o o X o )|
nF 3% LiEFELRTeR 2l
— o 4 o ] -~ B ob - ) ) KO 7
. ok w2 NOH o o B =
oy < T oL X R oy o g o N W
= X o A ! T R K M of @ T oNe & o
sl g AR T T I o M B .
Th T T g BRG g BBy B FD
PE gt g addzawigrba Yoz
MO A3 e O =3 — o —
T w o AW” o [y : 0 — R el
%0 M = o oo o T K Dm w MM n ol :Ma E ~ ) ey
- B < N ™ 0| of U = TN 1 = _ B ) B
Tos T e game Twmel §IrE
R oo w2 B M e s oy M3 DT o ok R
ﬁa m ”% x X o B : ek b Ly m%: T o %
_ op O Y ro=f
- =l e edgl, PHAE" 4o
<f fariitii,czefierics
a X I Z%O X s — 7 X o S m o
O S B S A R TR T T I
Wo I T =y 4 < O ok P o m e Njo iy = ok B < .
of ML A Vg™ ax 5 O g o mW B S b o
o N <R T PR OF % o = oS g R
N I I N DB B2 ey s X
oo PRgws e O SRyy §°T
I D Lt e O X Mo S N 2w
T g owT g 4 B mo T T ﬁ o 5 R T = b
W o o Mo = Yo Ar W | & -1 ! o o wp X° o { X
ooy Mook o o s " F PREY o ~ X = T noomo N
2 o o o T D8R ooy
B B e B o P N o
W R g W TR e BNy T k¥
S - L I T ST I = S
No m D I I L O B R Mo ok X il o
g g e W oo BT & e 0w e g T &
Mo YR meWm 2aogxom P Rw Y S W
™ T N X M = N T oM & OB EoE ok T

VO;maxol] A

- 60%<F 90%

°

of 9

« 30)
[}
- 25 -

Hisks &

’

o
hy

R

j

1= gﬂ

=
= —

HDL-Z¥ 2H &9

9-12km



-

&

?151_

o el W3

o

LN

30% VOsmax®] AL Al 2413 A7)

g, 53] 143t Fol= 7.9

=29 o

o

™, Pay
7 =

i

pyl

E 9}‘4’.110)
VO:max @] 50%<F 75%2] ZAx=olA <F 60

™

=T R

(S

mg/d¢elt 7k

tha

202 60+

e Hsrh Ava gyl

[e)

6022} 80% VO.max

L

«=33) o

[}
« 113) o

a8y Davis 51
, Hughes
°

al

B
M-
P
file)

)E}

=
=

65 Wistar 53]

L

Gt} Abe

]

HA
7

°

2]

19 2™ Blumenthal'¥59] <

o

9l
=3
=

[e)

i

1

=z
=

=
B
=

L

g~ =3 HDL-Z ¥ ~H =0

=
=

=

o

AR5 60%F 80% %5 A=A Ed

L

33) o

3l Hughes 5
HDL-Zd| 2~ H & <]

-
1

—
fite)

)

=

|

X] 0
7¥

3

g

e
& dsd ave axw, A%

L

« 114) o

d2HE go] A+a37F 99

=

3t} King

°

HDL-

Smg/dlE7FES B sttt Seals 572

HDL-Z 4 ~H]

=

o
il
o
g

o

—

go

il

HDL-Z 9 2~ H)

?:51_

of ¢

[e)
5

2 By GO B o ro) A

_26_



_(H

1

=z
=

j

|

T

]

E

S

VO:max?9 32% <3 60%

[e)

L

ol A Z+2h 15%9}F 21%2] FAAn
28y Durstine 59 A9 VOymax 2= 45%$F 60% =0

. 117
Tsetsonis? Hardman'”

=
o

el

VO;max®] 60% <+ 90%

L

— 30) o

o

o™, Hicksy

S

-
it

ATl

el

B

—
fite)

<
il

o

o~

i
)

or

=
=

1 3}

-

1

7HA1 7]

==

[e}

[e)

= =

A

HE, LDL-Zd2HE&8 & #4A7|2, HDL-Zd9 2 H

w

I

0
I

—_—

)
4

=

o2 Kol A

3

8

&
=

Ao E AT a8 E=R

o

o

- 27 -

18

171

°

71



Table 3. Effects of cholesterol diet and exercise on the plasma cholesterol and triglyceride content in

rats

Cholesterol -

Control Exercise Cholesterol oles e-ro

Exercise

mg/dl

Total-cholesterol™* 67.30 + 17.85° 65.51 + 14.33% 144.32 + 26.93" 143.78 + 23.80°
HDL-cholesterol™ 36.26 = 9.65° 37.72 + 3.08° 16.72 + 3.97° 15.72 + 6.20°
LDL-cholesterol™ 17.61 + 9.17% 16.88 + 6.75% 136.37 + 48.41° 127.39 + 28.04°
Triglyceride™* 82.51 + 19.77* 56.49 + 8.32° 38.34 + 7.40° 2859 + 2.78°

Values are means £ SD of 9 rats.

#%. Values in the same row not sharing the same superscript differ (p<0.01).
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Table 4. Effects of cholesterol diet and exercise on the liver cholesterol and triglyceride content in rats

hol 1 -
Control Exercise Cholesterol Cho este-ro
Exercise
mg/g fresh weight
Total-cholesterol™* 5.45 * 1.62° 551 * 0.73% 47.65 + 7.34° 44.00 + 3.88°
Triglyceride™ 17.49 + 3.80% 16.52 + 5.43% 28.43 + 7.42° 26.00 + 6.75°

Values are means £ SD of 9 rats.

#%. Values in the same row not sharing the same superscript differ (p<0.01).
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Table 5. Effects of cholesterol diet and exercise on erythrocyte sodium efflux

Cholesterol -

Control Exercise Cholesterol oles e-ro

Exercise

Na mmol/] rbc
Intracellular Na® 5.00 £ 0.67 4.31 £ 0.53 477 = 0.92 465 + 0.32
Na Efflux Na mmol/l rbc/hr

Na-K ATPase? 0.88 £ 0.35 0.89 = 0.10 0.65 £ 0.33 0.71 + 0.48
Na-cotransport® 0.48 = 0.27 0.50 + 0.31 0.48 = 0.23 0.36 + 0.15
Na-passive transport‘” 031 = 0.12 0.46 £0.06 0.43 = 0.12 0.59 £ 0.08

1) Intracellular Na ; upper values are for intact red blood cells.

2) Na-K ATPase is ouabain sensitive Na efflux

3) Na-cotransport is furosemide sensitive Na efflux

4) Na-passive transport is Na efflux under the blockage of Na-K ATPase & Na-K cotransport

Values are means + SD of 9 rats.
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Table 6. Effects of cholesterol diet and exercise on hematocrit and platelet aggregation

hol 1 -
Control Exercise Cholesterol Cho este-ro
Exercise
Hematocrit(%)" 43.78 = 1.17% 43.59 * 0.46% 41.78 + 1.09° 44.00 + 1.02°
Platelet Aggregation
Maximum(Q) 19.42 + 3.65 1766 + 1.58 21.69 £ 4.30 21.78 £+ 4.20
Initial Slope(®/min)™* 16.37 + 2.09? 17.86 + 2.00% 20.71 + 5.35% 2194 + 3.32°

Values are means*SD of 9 rats.

%k

: Values in the same row not sharing the same superscript differ (p<0.05).

#% . Values in the same row not sharing the same superscript differ (p<0.01).
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Table 7. Effects of cholesterol diet and exercise on sGPT and sGOT

hol 1 -
Control Exercise Cholesterol Cho este-ro
Exercise
U/1
sGPTV* 19.53 + 3.02** 14.32 + 3.09* 52.89 + 25.45° 25.27 + 5.69°
sGOT?* 38.56 = 7.22% 46.91 = 7.28% 121.27 + 44.45° 73.09 + 12.58°

1) sGPT : serum glutamate-pyruvate transferase
2) sGOT : serum glutamate-oxalate transferase

Values are means + SD of 10 rats.

#% . Values in the same row not sharing the same superscript differ (p<0.01).
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