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Effects of Aerobic Exercise on Serum Lipid in Cholesterol-Dietary Rats
Kui-Won Kim* « Tae-Ho Nam - Yeong-Ho Baek

Department of Physical Education, Pusan National University, Pusan 609-735, Korea

Abstract

Sprague Dawley rats(24 weeks of age) were divided and were given normal diet for 6 weeks, followed by normal
diet and 2% cholesterol diet for 14 weeks. During these periods, 10 weeks’ exercises are performed after 4 weeks.
And then we analyze the blood and adipose tissue by decapitating those rats.

1. Serum total cholesterol was enhenced by cholesterol diet, while aerobic exercise tended to reduce it.

2. Cholestero! diet slightly reduced serum HDL-C and LDL-C, where as aerobic exercise showed a tendency to dec-
rease it.

3. Cholesterol diet slightly reduced phospholipid and triglyceride, but aerobic exercise showed a tendency to inc-
rease them.

4. Aerobic exercise significantly decreased adipose tissue in normal diet rats and tended to reduce it in cholesterol-
dietary rats.

These results suggest that aerobic exercise decrease serum total cholesterol and LDL-C, and as a result can prevent
atherosclerosis.
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6 weeks normal diet

4 weeks

2% cholesterol diet
10 weeks
Control 9 Rats(CC)
Running A 7 Rats(CRA)
Running B 8 Rats(CRB)|
Running C 8 Rats(CRC)

normal diet
10 weeks
Control 7 Rats(C)
Running 8 Rats(CR)

Fig. 1. Experimental groups
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Table 1. Ingredient of dietary

Ingredient Content
moisture 8.60%
crude fat 6.80%
ash 6.30%
p 0.76%
crude protein 25.30%
crude fiber 2.90%
Ca 1.12%
NFE 50.10%
etc. 0.48%

*NFE(Nitrogen Free Extract)

2e 28240 A A TH(CRA)
2% 2d28240)2 A2 CRAZ(RY ZES A

Normal

C

Diet

CR

CRA Analvsis

CRB

2% Cholesterol

Group Diet

CRC

CcC

4 10 14

Agel(weeks old)

Fig. 2. Experimental procedure
C  Normal Diet, Control Group

CR ! Normal Diet, Treadmill Running Group(lSm/min, 5°, 30 min)

CRA : 2% Cholesterol Diet, Treadmill Running A Group(19m/min, 10°, 30min)
CRB: 2% Cholesterol Diet, Treadmill Running B Group(15m/min, 5°, 30min)
CRC: 2% Cholesterol Diet, Treadmill Running C Group(8m/min, 30min)

CC: 2% Cholesterol Diet, Control Group
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1§)2 (Table 2)9 2 protocolZ 1GANANE 5m/
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59 409 AARE Fof 1837 4DdANAE 13m/
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19m/min9] =8 1009 AAEE Fo] 2587 L5
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Table 2. Treadmill running protocol for CRA

Stage Speed(m/min)  Degree  Time(min)
1 5 Qe 1
2 8 2° 1
3 10 4° 1
4 13 6° 1
5 15 8o 1
6 19 10° 25

Table 3. Treadmill running protocol for CR & CRB

Stage Speed(m/min)  Degree  Time(min).
1 5 0° 1
2 7 2° 1
3 10 3° 1
4 13 4° 1
5 15 5° 26

Table 4. Treadmill running protocol for CRC

Stage Speed(m/min) Time(min)
1 3 1
2 5 1
3 8 28

SF Ao & FAAIA AHFaL & F et B2
WA A&33, v #5 18] BolglE adipose tis-
sueE F3to MAAELE ZAE EHT 0L, 42¥ 27
E2 FH Yol .80CE WEdto BA

g 74

25372 (glucose)

GL zyme "8F kitE AME-3to] E4319d) &, 8% 0.
02mle) glucose oxidase &4 3mlE 713 o, ¥
Fo| 37CAA 1587 7HedtReh 28 o 1087 B
A3l 500nmoNA FFEE ZH3 8 glucose T=
g A

%42 ¥ triglyceride)

triglyzyme -V ‘&H kitE o]&3lgon, F4A%e
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free-cholestezyme-V555 ‘&BF kitE AH&-3t] ¥4 0.
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Korean J. Life Science, Vol. 8. No. 1(1998. 2) / 75



DR

EXE/MEE(2:1) EHEY 2mlE 7Hl £31 ¥ 800
XgolA 1087t 4R L, E22EE F& AUT
A F 45C F2o)M HAR 29 F, FE2X /)
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Ag el 4.0ml¥ Yol & B F 25+3TAA 2587
H3) $ol 650nmE FHEE 248t APR + AL
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1Io14  VLDL+ chylomicron, A1@¥+ A < lioA
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23t
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BN 1S ImlEE & EYste 37Ty Fex4 5
7 7bed ¥, 24A|d.28 oml Wi & s 37
o} gezoA 583t 71edth 60% oWl 555nmo]
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A2 (adipose tissue)
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ssue(AT) & H&3t49 0.001g A AZHE AR &3
3 g AR BedT F AF 1007 AR
ARAZ @A) &, AB2AFA%(AT/body wei-
ght) X100 2.2 Akatsich
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(Table 5)°l|4 B& e} 2Fo] & Fof ZviHE JHS
Bk APAZ(C, CRP)E 2% EH2HZH ol
(CC, CRA, CRB, CRCT) 9l H[3] &% 271%E 356.00%
55.50g(C), 383.75+57.06g(CR).& 7Msit}. CcE&
73R HEAFe] 2,008 HaHAoH 2 JEIAT, CR
T BT E g AFY 71Eo] oM &F 3F9} 7
FAjol A Fo] AFel v 247} 3.12¢, 4.37g TA8}
Ak 23y CE A AR o Foll E FEgch
2% FH2HENo|ZIME CC, CRATY HFAFo| &
T 15 ¥ 47 410.56+17.93g, 390.00+44.44g°|3)
2,107 &5 B BEAFTY #A8lel £% 10F
Folle 27} 484.44+30.46g, 452.14+62.04g% Ry
Atk CRCEL 5 27 9 8F F-9f H@FAFo] Ao
Hla] Zt7b 1.00g, 2.00g #AHoH ¥ 3B
CRBTZ &% 65 F¢ 105 39 HuAFo| #Fo 1|
& 47 1.88g 2.50g A4E Ao Vet Hol 24
A3 Add HAE 84 23105 2% FH2HEA
ojgh Aol a2 o} 7HA] Fre $5& A7l e
B FA Ade YA YR £4 A= (Table 6)7
.

T-CE (Table 67014 B ulg} o] AA o] 159
Ne 570l 61.59+2.74mg/dIE YEh} Ao &
AL 56.86+3.03mg/dIETh 2%t 2% Fa2EE4
olFe| M= £%57¢ CRC, CRB, CRAT®] 2 66.06+4.
74mg/dl, 71.15+4.49mg/dl, 68.04+4.03mg/dIZ |
ZHE2 0] AT 80.46+3.92mg/dIEc} ¥k} CF
& cczell vz HelM 23.60mg/dl $%I, CREE
CRBTo} W&l Hiold 9.56mg /ol W¥3dth CRC, CRB,
CRAT 709 ¥|&olA CRCTO] 66.06+4.74mg/d1Z
CRBT Y 71.15+4.49mg/dl, CRAT 9] 68.04+4.03mg/
dixth T-C #Fo] @Al Jeldrh. FCe (Table 64
B vie} o] Aol 2FoME £5T0) 157041
28mg/dlZ YER} FAITFY 12.09+0.65mg/dE T} E5%
t. 2% F#H 28 E2o|lFME CRC, CRB, CRAT| 7
7} 12.75+0.69mg/d], 12.39+0.60mg/dl, 13.03+0.81
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Table 5. Changes of body weight during exercise

Grou
Week P C CR CRC CRB CRA
1 356.00 383.75 410.56 433.00 408.75 390.00
+55.50 +57.06 £17.93 +22.53 +39.80 +44.44
5 368.00 399.37 421.67 432.00 412.50 394.21
+61.20 +56.41 +15.77 +17.18 +41.66 +45.37
3 382.00 396.25 432.78 441.00 425.00 405.00
+63.89 +59.39 +18.05 +13.87 +39.47 +46.10
4 394.00 412.50 442.78 451.00 438.12 412.86
+64.94 +56.06 +21.23 +10.17 +41.05 +47.95
5 399.00 427.50 462.22 465.00 450.00 418.25
£62.69 +52.37 +25.51 +16.20 +42.51 +52.47
6 404.00 438.12 469.44 466.00 448.12 424.29
+59.73 +56.25 +24.55 +27.25 +45.43 +52.47
7 402.00 433.75 461.11 473.00 453.12 428.57
+66.86 +49.01 +27.59 +29.28 +44.23 +52.81
8 414.00 443.75 472.78 471.00 453.75 438.57
+71.71 +53.70 +27.85 +39.27 +46.43 +57.42
9 417.00 448.75 474.44 482.00 466.25 451.43
+72.85 +54.03 +29.94 +39.47 +39.89 +60.67
10 421.00 450.62 484.44 483.00 463.75 452.14
+67.58 +55.00 +30.46 +40.56 +42.32 +62.04

C * Normal Diet. Control Group

CR : Normal Diet. Treadmill Runging A Group(15m/min, 5°, 30min)

CRA : 2% Cholesterol Diet, Treadmill Running A Group(19m/min, 10°, 30min)
CRB: 2% Cholesterol Diet, Treadmill Running B Group(15m/min, 5°, 30min)
CRC : 2% Cholesterol Diet, Treadmill Running C Group(8m/min, 30min)

CC: 2% Cholesterol Diet, Control Group
Values are meantstandard deviation of 7 to 9 rats

mg/dl2 CCT9 14.11+0.65mg/dIEt} w9t} Co&
CCEol vl8] HolA 2.02mg/dl R4, CREL CRBE
o) ¥l&) 3.31mg/dl ¥} CRC, CRB, CRAT 9] H]i
o4 CRB¢] 12.39+0.60mg/dIE CRCTY 12.75%0.
69mg/dl, CRATY] 13.0310.81mg/dIE T} Witk HDL-
CE CTA 31.95+2.11mg/dIZ CRTY 34.27+3.28
mg/dIRth #rh CCite 41.35+2.06mg/dl2 CRAT
9] 43.87+2.56mg/dIR} W*3tou, CRB, CRCTY 35.
12+2.87mg/d! 35.32+1.85mg/dIE T} #4TTable 6).

CT& CCTEY HFoA 9.40mg/dl R%¥L, CRIE
CRBZHEC} 0.85mg/dl %3ttt CRC, CRB, CRAZ T

CRAT©] 43.87£2.56mg/dlZ CRC, CRBEUG Hito|A
247} 8.55mg/dl, 8.75mg/dl ¥4t LDL-2 Table 6
A BE Hhe} go] CF2 377.69134.99mg/dIZ CRT9
343.19+2507mg/dIE 0t ¥4tk CCEd 383.83%22.
58mg/dI& CRCY 368.69+28.90mg/dl, CRBY 352.
73+28.88 mg/dl, CRA9 312.55+24.13mg/dIET} %
St CTe CCTET FiolM 6.14 mg/dl ¥$iL, CR
T CRBTEY HitdlA 9,54 mg/dl W9t CRAT L
CRBT# CRC+9l |8 2tZ 40.18mg/dl, 56.14mg/dl
S9kth. LDL& (Table 6)914 B vtk 2] C2L 7.16
+1.11mg/dl2 CRTY 9.48+2.66mg/dlEt}h Sith

Korean ]. Life Science, Vol. 8. No. 1(1998. 2) / 77



AAY - gHs - 9%

Table 6. Effects of exercise and 2% cholesterol diet on serum lipid levels

VAR Group C CR cC CRC CRB CRA

T-Clmg/dl) 2368 2374 395 2398 v 2303
FC(me/d) 568 758 $005 065 580 1581
HDLC(mga) 303 2358 4356 228 287 458
LDL(mg/dD) Hise o 3% e BEs B
VIDLgra) 718 266 509 1583 351 1353
CM(mg/d) 1354 578 +062 2958 +2'50 +136
LDL/HDL-C £066 075 £0%69 i978 1094 678

T-C * total cholesterol, FC . free cholesterol,
LDL : low density lipoprotein,

HDL-C  high density lipoprotein cholesterol, CM : chylomicron

VLDL ! very low density lipoprotein

CCTE 16.41+2.09mg/dIZ CRBTY 16.77+3.31 mg
/dIE} vekoul CRCTY] 12.64+2.83 mg/dl, CRAT
9] 14.60+2.33mg/dIETE £& o2 Uedth CEe
cCol i3l HaolM 9.25mg/dI %I, CRES CRBT
of Hlsl 7.29mg/dI3tth CRAT-S Hito]A CRBT Ec}
2.17mg/dl #¢taL, CRCEEY 1.96mg/dl £kt chylo-
micron< (Table 6)A B nlol 2o] CFE 15.90+3.
44mg/dl & CRTY 15.75+2.76mg/dIEch 27 E34th
CC#¢ 4.89+0.82mg/dIZ CRCY 6.46%1.24mg/d],
CRBY] 9.43+2.50mg/dl, CRAY 7.34+1.56mg/dl¥.t}
e Zlog etk ¢S CCrd uls) HirdlA 11.
Olmg/dl ¥Sk3, CRTE CRBE His] HiolA 6.32
mg/dl EUT CRATE Hitol|A CRBESl H3l 2.09mg
/dl 59k31, CRCTO) 18 0.88mg/dl %34Tk LDL/HDL-
C2 (Table 6)°14 RE ule} o) CFo] 11.8010.662
& CR¥9 10.3610.748t} ¥4, CCiol 9.45+0.69
2 CRCY 10.76+1.18, CRBT9 10&*&*.38+0.94% T}
weror} CRATY 7.32+0.78EthHe Eth G H
oA CCEEY 2.35 ¥4, CRES Hitolx CRBIHEG

78/ 475187

0.02 99tk CRATS B4 CRBE, CRCTRT} 247}
3.06, 3.44 %2 o= eyt

FFAE (Table 7)olA K= vl9} o] Gi& 427.12+
38.73uEq/1& CRTY 396.51425.06uEq/1Eth ¥k},
CCT& 417.36+25.92uEq/1Z CRCTY 429.21+35.
51pEq/l, CRBT9) 541.22+27.761Eq/], CRAT9] 429,
08+40.14pEq/15t} Zh7h S2reh, G CCtoll vls) 4
ol 4 9.76uEq/1 ¥4, CRTS Bt A CRBo) B3
144.71uEq/1 Y34tk CRBT ¥t oA CRAT R} 112.
14uEq/1%9}k3, CRCTRETH 112.01uEq/1 %Stk phos-
pholipid¥ {Table 7)°l* C*2 110.86+6.56mg/dlE
CRT9 114.02+7.33mg/dlAt} W9kt CCEE 91.83
+4,94mg/dI& CRCTY 107.69+4.19mg/dl, CRBT-]
110.36+7.90mg/dl, CRAT2 114.67+4.65mg/dlRc}
7z} vrorth, C2 Hto A CCE R} 19.03mg/dl E5%
I, CR-2 Bitol A CRBTET} 3.66mg/dl %3t} CRAT
& oA CRBTEEY 4.31mg/dl ¥43, CRCEET 6.
98mg/dl %)t} triglyceride= Table 7)°lA CT2 101.
28+12.79mg/dIZ CRT9 70.60+5.64mg/d=t} E34th
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Table 7. Effects of exercise and 2% cholesterol diet on serum free fatty acid, phospholipid, triglyceride, glucose and

adipose tissue.

vap e c CR cc CRC CRB CRA

FFA(uEQ/1) 427.12+38.73 306.51+25.06 417.36+25.92 420.21+35.51 541.22+27.76 429.08:40.14
PL(mg/d)  110.86+ 6.56 114.02+ 7.33 91.83+ 494 107.69+ 4.10 110.36% 7.90 114.67+ 4.65
TG(mg/dl) 101.28+12.79 70.69+ 5.64 58.10+ 562 00.48+10.08 78.49+12.36 7567+ 9.66
GL(mg/d) 13508+ 4.75 130.03% 3.12 132.66+ 479 14956+ 6.10 14243+ 6.24 133.60+ 2.77
AT(g%) 076+ 004 056+ 003 0.82+ 009 082+ 013 065+ 004  0.64+ 0.04

FFA . free fatty acid, PL : phospholipid, TG : triglyceride, GL : glucose,

AT © adipose tissue Refer to the legend of Table 5

Table 8. t-Test between C and CR group

Var
Group T-C FC HDL-C LDL VLDL L/H FFA PL TG GL AT
C 56.86 1209 3195 377.69 716 1590 11.80 427.12 110.86 101.28 13598 0.76
+803 172 1556 19258 $295 1909 1176110246 *17.36 *33.84 1255 +0.09
t 6150 1570 3436 343.19 948 1575 1036 396.51 11402 70.69 13093 0.56
+7.74 +363 1928 +7091 1753 1780 1209 £70.88 £20.75 *1594 884 10.09
t -1.16  -2.50* 061 080 080 0.03 1.44 066 032 220* 0.89 4.24**

Values are meantstandard deviation. Statistical significance : *P{0.05, **P<0.01

Refer to the legend of Table 6 and Table 7

CC& 58.10+5.62mg/dlZ CRCT9] 90.48+10.08mg
/dl, CRB#9] 78.49+12.36mg/dl, CRAT2| 75.67%9.
66mg/dIETh 747} wiokt), G2 HitelA] CCorit 43.
18mg/dl ¥, CRE HiFol A CRBTE.tt 7.80mg/dl
Wolth CRATE HitolA CRBEEY 2.82mg/dl W9k,
CRCTHEY 14.81mg/dl 3tk

glucose™ (Table 7)4 C& 135.98+4.75mg/dI=
CR™9 130.9313.12mg/dlE T} &34t CCEE 132.66
+4.79mg/dlZ CRCTY 149.56+6.19 mg/dl, CRBT-2]
142.4316.24mg/dl, CRAT 9] 133.60+2.77mg/dlE.t}
47y gtk C2e BoolA CCTET 3.32mg/dl ¥%
i, CRTE Hiold CRBTED 11.50mg/dl St
CRAT 7oA CRBTHE.t} 8.83mg/dl 2%, CRCT
B} 15.96mg/dl 234t adipose tissuet {Table 7)ol A
CT2 0.76£0.04g% & CRT-9 0.56£0.03g% Kt} %5k
b CCT2 0.82+0.09¢% & CRCT9 0.82+0.13g% %
Hroll A Z9kal, CRBTY 0.6510.04g%, CRATY 0.64
+0.04g% Bt #47 w9kt ciPe HitdlM coTEY

0.06g% WSk, CRo Hite|A CRBTETH 0.09g%
@itk CRATE ¥itolA CRBTED 0.01g% W3,
RCTET 0.18g% H& Aoz Jelyi)

HI R ET(C) 3 4ol fi9dT(CRIY 89

ox
ox
i3
o
i)
et
do,
=
Ho
offl
SV
o
2
Sy
M
o

Tt g4
#9] zlol& BAE7] A3 t-testE ¢ A= (Table 8%
Z,

CT# CREY A0lE AT 9% ttest 28 T-C
¥ -1.16, HDL-C¥ -0.61, LDL 0.80, VLDL -0.80, chy-
lomicron 0.03, LDL/HDL-C 1.44, FFA 0.66, phospholi-
pid -0.32, glucose 0.89% #9J3t 2}o]& Koz Qoo
U, FCE (Table 8)°ll4] 2 vps} o] t 3to] -2.500.8
PO.05FFANA {2 zholE YE,

Ao B EFE(C)H 2% BY2HE Ho] HEEF
(CoOtel AgRe zolg ¥438l7] Yl t-testE
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Table 9. t-Test between CR and CRB group

Groupvar TC FC HDL-C IDL  VIDL M L/H FFA PL TG GL AT
CR 6159 1569 34.37 34319 948 1575 1036 39651 11402 7069 13093 0.56
t7.74 +363 £9.29 7091 +753 780 $£209 17088 *20.75 %1594 1884 009
CRB 7115 1239 3511 35273 16.77 943 1038 54122 11036 7849 14243 0.65
+1270 *171 1811 18169 938 £706 265 17853 12234 13495 11764 1011
t -1.81 233 017 024 -172 170 001 -3.87** 034 057 -165 -1.86

Statistical significance : *P{0.05, **P{0.01, Meanztstandard deviation Refer to the legend of Table 6 and Table 7

L/H : LDL/HDL-C

Table 10. t-Test between C and CC group

Gr Oup\’ar TC EC HDLC LDL  VLDL cM /H FFA PL TG GL AT
C 56.86 1209 3195 377.69 716 1590 1180 42712 11086 101.28 13598 0.76
803 +1.72 1556 19258 £295 1909 1176110246 +17.36 +33.84 1255 0.09
cc 8046 1411 4135 38383 1641 4.89 944 41736 9183 5810 13266 0.82
+11.76 +195 16.18 *£67.73 626 +244 $207 17775 %1482 £16.85 *1437 10.26
t -476%**  -219*% -319**  .015 -391*¢ 350** 246* 021 232* 309* 049 058

Statistical significance : *P<0.05, **P{0.01, ***P{0.001
CC: 2% Cholesterol Diet, Control Group Refer to the legend of Table 5

C ! Normal Diet, Control Group

triglycerides= (Table 8)|x R ulsh Zo| t 3to| 2.29
Z YehtA pl0.05 FEAA froF AolE EA adi-
pose tissues= (Table 814 t &k¢] 4.242 P{0.01 &F
oA CZ# CREZR Fd 2polg BATh

Aol AT (CRIY FH2HEA
(CRB) 7t9] ¥ A Ao

o] AY21E(CRIF 2% FH2HE o] HY B
J%(CRB) T+ AL Aol & EA37] 93 t-testE
3 A3} (Table 99} 2t}

CRT# CRBEZHY t &2 (Table 10)o14¢} o] T-C
-1.81, HDL-C -0.17, chylomicron 1.70, LDL/HDL-C -O.
01, phospholipid 0.34, triglyceride -0.57, glucose -1.65,
adipose tissue -1.862.2 UEPRG oY F418 zlo| Kol
A gt

a2} FCE (Table 9)1 4 Hole vl¢} o] t o] 2.
3322 Yetd, P{0.05 FEAA Fod AolS HAk
FFAE (Table 9ol Wehd uieh o] CREH CRBwZ!
9 t #L -3.8724 K001 #E9 F Aol& HHh

Aol HgER(C) T ZH2HE o] HE FT
(CC) 9] B AE o]

gy BT

80/ 4335t A)

Mean°standard deviation

Aale] v EET(CO) T 2% SYXHE Ao] HEFT
(CC) 79 BARE Aol& EA3}7] 4 ttestE & 2
= (Table 1003 £t}

CTH CCETY t g2 (Table 1079149} Zo] HDL-C
-0.15, FFA 0.21, glucose 0.49, adipose tissue -0.58%
velgou §o3 Ao|g Hojx) gt} a#y T-Ce -
47622 $o3 2ol (P(001)E EJL, HDLC -3.19,
LDL -3.91, chylomicron 3.502.2 #23% 20](P{0.01)
g 9w FC 2.19, LDL/HDL-C 2.46, phospholipid
2.32, triglyceride 3.09Z 9] *}ol(p0.05)& e
At

1

2k

Aol AL 2% FH2HEH] FAE YrI
SETOE Yo A 9FS viXe 4AF
gastase vladA Ael7 FHIFYAHEY JTFE
nXe AL CFFH CCE, CRTH CRBEY HlRE E3
¢ & Yok FH 22 FuAst gPdaz gHA
gk Al QA T-CE FAA & 60mg/dlelLt Yol 7t

&



fratad £5o] 2H2EEHe] A HAA nX A5

1A E7hstel de} o 7.5mg/dIY F7H Fo.
Uzt M T-C7F 220mg/dl oleld TEY2elE8E
(hypercholesterolemia) .2 A3t 9lon, 59733l
PHEL 32y 28 YT BAVE A €5 24
2HE 1% #aA PFERA8 Wwrt 2% F2doa
Aok, F ZY2HES AAATIE PHoE HMG-
CoA(hydroxy-methylglutaryl coenzyme A) &9 A <
29 Lovastating AMESIAUY, ol SEQW 58
AAg 2y ok AR AR FIRRE A9
QhAAd EAe Aolayle Aoz A JUo B
ANSH e FHAA SA7 & F UeS 1HE o,
Haskell(1984) 0] 48 144 &Fo] 344, A4,
£3] FHXEE, triglyceride, LDLE Y51 HDLE &

7}
oldm AAZ, FA43 ALFE olHE /AL F
)=}
T

AEHRES Bud v e, FH2EHEY T
o] HEETRG T-C7F Wobx A& 48}
ARE ol FgalelTodE EETo] AT
-C7F 2 Ao ® e §20] 2EHAE o

-3-5 % (general adaptation syndrome) 224 cate-

e £orr
p._]

cholamine %&& Z7}3t% 53] epinephrine> A3

g 8 1, mEpa] gl ] o] Frkgo M A
Sl 9 o ZY2HE Fgo] TtHe A
tedu SRk, B Add Yehd A% o]
oz B, Fy eS0T o9 &
9 s Ago] 2B 2 3 JFEG Z7] g
eht Azt Az-Ech FCO HDL-ColA ol s
(P(0.01)& Btk 28y T-Co 4+ HDLY A35
ob7|dhe el #AVE Slw Aoz guA oy
Ao = Fgae BAZ Yelth FFAL F4ta4
& ¥ 49 FHHe Ao 4#A ik FF
triglycerideo| A #2]Hdi & of Aol &
d2HE Aol WY BTHEU FFA $%F0] &
triglyceride®] 9822 Helth HDL-CE 4’44
THU ZY2HE 4o) #Y AT, FY2HE 2o
B, Zel2HE 4o} #Y CiFol ¥ LDL/HDL-COl

51}

:li

=
%

oot @ jo gt

~
(e}

> of, >
z fo &y dr
=

fu Mo riz

Mo AL
of, offt rlo Ml

o =2
A i Rol FMAste Al RS et

3 5ol adipose tissueE TARAIFOZH
Hlghol o)sh S5AT7} S8 AAEA. A RS &
dE Fy2HE Aol dY AT, FE2HE Ho] A B
T, FYAHE Ho] dY CFY A% Bedford 5(1979)
o] 2A8 ZAALE 077, 8.2m/min{ O2max 52+3.1%),
HAE 592, 15.2m/min( O2max 64.04+4.5%), ZAHE
1072, 19.3m/min{ O2max 76+2.8%)° F3 $E5&
A7 A7 FY2HE Aol A ATolA HDL-Col %%
i, F¥2HE 2o] dy BirtolA FFA7F Eo} HDL-C
o #HE At FFAYSY 73 Zx=9 93t
Caesser(1984) 20~304 B|§d# 169& tdos
F 33, 185 B¢ BT (HadH ] 80~85%
2 25%), AZEF(HWILEHTY 45% 2 508) S
Fd3l9 T-C, triglyceride, HDL-C, LDLA9) ¥AHo 2
o] e dAE 22 XA FFAE ASHY {444
£FA FtE e Aeg deAUc LA §(1990)& F
Ao AAgGIdeEE vustd A5
FFA, HDL®] %31 §HX+7} triglyceride, T-ColA 4t
Hog wrix AN, Fernnandez 5(1991)& &%
Wit 3,504kcalz 29 T 66WE FHsld HDL-C,
HDL2-C, Apo A-1°] 247 Z7}= A A A 747} 9
%ow 2942kcalZ FH3te] HDL-C, HDL2-C, Apo A-
Io] Z7teglon, AApde] Wsle gl 4 2FA
HDL2-Ct: #93HA $74E QA4 HDL3-C= A 9] ¥ &7t
Y ZAHA AT, Giada §(1991)2 JE
FALY S5, BY 5T U
AT FAAE 5T &Y 57
gzl " d4 F49Ae] foIA ¥ux, T-C,
LDL, Apo BF#0] oFgh wiekon] HDL-C, HDL2-C&= ¢
7 oE R EEAte] BAl wEl T-C/HDL,
LDL/HDLe] Zt7% fro)abA] @stet T3 53l 599
A AR HDLIE 93 o] v 2y
©1?2 Brumental 5(1991)2 Hit 5049 5099 of
4% te 2 walking® joggingd FAHEALE, circuit
Nautilus @7 £-& F4ka 25 S 4489 & 1§

B % HDL, T-C7} ¢}k %ol A3l Apo A-1, Apo A-I/Apo

£

AKX

o do

do

Korean ]. Life Science, Vol. 8. No. 1(1998. 2) / 81



GEDR

B7} F7HE%A, FAAEEE 2E9A Apo A-TI7F 9
YT Apo A, Apo-II7t ¥ Zthal R1EQTH?. Ensign
(1993)-& 28~404 94 564< 1871€ F¢ A+
L AA3t % HDLE Wbyt dsleu, HDLE 30
% F7tEAR, 2T HE &5 o] HDL.HDL./t
A&t Z7HE AT R, Jones(1992) & H4t4a4 4
7] $E& F3~43], W8] 30~4587 8F FA3Y e
759 %] HDL, T-C/HDLY| #93 W3le By
#oH”. Hudson(1991)2 71344 A=(brisk walking)
e ArZ 195 258 AAFY 83 1-Col #AH
3L HLD-CE F7HEQitha Hustgoye.,

Houmard 5(1994)& 47.2+154 dxE die=
1455 3~4d/wk, 30~458 7 ATAHEEL AA 3]
LDL #2HAl, 379 Z7he A, €354A%sE, 8
AEFALFEY BAe A slew, LDLY lipid/pro-
tein 8§ &5 g3l 7% FUHedn o, o|= LDL
8] BY2EHEF 70 Y. F LDLE =
o YHAETY §5& FAAIIL Fadude o
AR A5 YyaMEEHe] AN A 2
AE ] WA E9 eicosanoid AAHs 87 Loy WA X
o geielel syl F7HEn o8 LDLY| WA E
715l g FFE AEY 3ol #4) glojx dojdria
AL, B AHo|A F Ao|Fy EE5TH BATY
LDLel thet AEH {23 Aeolg #hg + et
BATES v EEEEC] HeolM WA ekt
LDLo| 54743 fioatele 20N 59 5973}
Agog Btk LDLS 570 ¥/ Jehger, A
galo] MeE FY2HE ol HEFIAME FH
HE o] HlEFael wth

Applebaum-Boden 5(1984)-& #}3<} 4]¢] cholesterol
X7el 98t} LDL- receptor &/3°] A3, LDL-rece-
ptor 3916 LDLo] A4 Eatn 8 el o} A%
@3l Heg 39 DLV gobdda P, nF
#26E 2lo] E719 7% LDL-receptor H4tol og7A
o] nZYAHE FFo] WA Ay e A¢
LDL-receptor®] 4te] JAHA kot 1 Fe26E ¥
Ze A7) ¥k T3 Chao $(1982), Slater &
(1980) Gordon 5(1977)% E7% A8 AN 3
e e 2HE Z717} LDLreceptors #AAA ¥H 9

82/ X837

g3 - Hes

LDL #%°] ®e}A 2 HDL #F°] woldraL sty
2 AP M= DL £ Wshe A8y HDL-
Ce w9 g B9 phospholipide A& E71] o
2 F7}€d). Bouchard §(1994)& #HA B71%te) &
TE 5% A7 43 ¥4 phospholipidg Fo3HA %
Zoa gk B dddrMe £570) $ATEY phos-
pholipid &F0) & Aoz yeh} Aitd 432 1Y
o #(1993)9 A7AR FY2HEAAEZRE T-C,
triglyceride®l ol ¥%-& WX, phospho- lipid®] 7
Ao fogt 9 ujAGL AP, E AFdN® .
ccz9] ®lwet CR¥ CRBTY oA Y& AHs
Atk Stehben® Wierzbicki(1988) %} Kirtchevsky(19
79)= 9%l /Mg 42, BMI(body mass index) 7} &
Ve &, BF glucose’t 5718 78 BF triglyceride’t
F7Hta e, B AY AFAXNE glucose tri-
glycerideAtolell §-of gk Aol AUt

(@) (o]
R =

B d3= A3 4539 Sprague Dawley 313 477}l
2 o R 2% FY2HE Aojet o] 181 oe
M AEY AR E(EYEY @) d vess A
A3te] B2 A3 adipose tissueE EAMHA theH 2L
A7%E Aot

1. Y2 Eold 9 ¥F T-CX7t frodA 57t
Aot FaaAEEol 9 frashe ARE JeRigich

2, FY 28 &4 o3 ¥F HDL-CS LDLo| &
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gt A% Jeplh

3. ZH2EEAo)o o3 BH%F ] phospholipid B tri-
glyceride™ #HAdhe AgE U, FaA4E 5
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4, A olAA FAtAE5ol 3 adipose tissue”t
Feb #asgon, FY2E ol ME FaaE
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