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S 1967 ¥We 4 vonng achtt s} middle-ayed
men + $3} FECEHFEA Y4 CHD 7} 2 & 922 o
of ®gk ZZol FobalA] =g,

CHD | S#&giHe 24 age, sex, race %z m5ig
MAE, SiMmAE, W, Wyl ME §Fised Hyperch-
olesterolemia 7} CHD & &4 13t BEA 7=
FHE oA sdee 2 #ige 2 VLDL o]} LDL
d A& T4 mik cholesterol 8] 20~25% )5 =
HDL « # 4 += .ol ¢lqle)

19514 Barr "e] CHD @ #4= [F# A 2ot HDL ¢
ETFse] glz CHD 2| gi:de] e 4Fsl &qo
Rl @gge] w2 B a4 ek 10 mesdl &
B oo g fliE 2o Folckn @istd oy Bag u
A Edlbeleh. 197559 Miller %2¢] HDL 8] gy oy
S CHD 2| @ksisle AMME-L elcta Sk
Li# HDL-C e %iat M.LEF 3pobglch,

-1{& Rhoads", Castelli®*®, Gordon %% HDL-
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v EEYD Flize] g Aoz @EAd T fueb
HDL-Cffi-t CHD ¢ # 9 el &89S dlcjn

A 19844 24 154
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WEeksl o,

Al el velE 3fbol Bl el Bitel 4
EhAH AREE] FRe: £4 HRISGEE 5
& CHD & $4e] ik #Hiale gle] WE= FaA
o RRGEES, LTEEER, LHEE] 9= KM
EES mmEEEE MEecs o & mmpey
HDL-Ci#} Total Cholesterol/HDL-cholesterol,
LDL-C/HDL-C i & #3 H#sed Mo o=
x| REE, 2ela EREIIRS B M0 g
o8 m=l & PFrREE LEE Y o

HR U K&

ey =

19829F 3A 5] 19839 SHob= &b flkst Ak
#Heh PIRMES Yl £4 884, ME, LHEBEGE
A ozd, doafh, HILCIEBEE 9 348, o 4%, 5
MEERE W o124, & 54, ERHERL 3% gy
Bk EReleha s B g, & 1954 HE
o2 gled e},
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(1) M#Fk¥E"™ : Lipoprotein 2 tris barbital bu-
ffer il 4] cellulose-acetate o] electrophoretic mobi-
lity off =te} Gr#sl+ 3& FIMee] 2 Helena jits
Titan M HDL-Cellulose- Acetate(CA) plate &
#8 = 2}l Helena electrophoresis system 2 2 power
supply 180 volts o 4] 25%4f W Eik€ il HDL-C
reagent(Enzyne) s ¢t 37°C e 4 Incubate §F # 8
sl WHAD®E 505nm filter & Ff, Densito-
meter o] 4 scanning s # cholesterol {22 &
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Table 1. Range of HDL-Choleaterol levels and numbers of cases in study groups by sex

—=

Diabetes

Heart disease Heart disease .
Control with MI without MI Hypertension mellitus
Male
No. of Cases 64 22 M 12 B3
Range I7.4~84.9 18~66 4, 8~132.2 23. 1-71.2 13.5~143.5
Female
No. of Cases 19 8 24 5 54
Range 42.5~96,3 24.9~58. 6 19.0-~111.2 47, 6~71. 3 14, 7~123.2
mg/di :
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Fig. 1. The distribution of HDL-Cholesterol values in each group of Male.
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(2) # Cholesterol i : A& |4 M8 dsta)
Y-Cholestaze & Ffsho] 12~ 140900 <CRE0F Rz
o M#& Waterbath(fuilli®)e] 4 BEitm = Bl
o 37°C 2 Sl ah¥] 500 nm el 4] S/ (rea-
gent-Blank) s} H@msl 1 @ cholesterol 4 $8ic},

3 #

1) ;% HDL-Cholesterol 2| @EABE

CA plate 1% HDL-C ¢ % &ik®#' 2 ik
St H#s o) a8l HOL, o/ s VLDL, 5
frilel LDL o] &% —®&qe

L) % MolMe HDL-C o] e & m

Table 164 ¥4 uls} o] F# BT 6IHoE
W 37.4~84.9, T+ 19022, 42.5~96.3 mg/
dl g Wls 29 Fo LPHWEREE B 22, 408

Table 2, HDL-cholesterol in control group by age

and sex
B Age Sex Number of Mean+SD
group cases {mg/dl)
~39 M 45 95.3+11.0
F 19 71.7+12.9
~59 M 19 53.1+11.2
F )]

HER H& 18~66, 24.9~58,6 mg/dl o] . JCRELHE
HEE B #4% 34F°5 4.8~132.2, 19.0~111.2
mg/dl ¢ = G« HE B 12, i 5HLE 231~
71.2, 47.6~71. 3mg/d]l, BEFE M- 4= B 88f, T 54
HLE 13.5~143.5, 14.7~123,2 mg/dl &) ®ME ¥
o Tk, o 2ol 4 el wiel ro] Mo BB B
FAAEEAN A+ HDL-Cili-} #Hs] HesiA] el
St
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Table 3. HDL-Cholesterol

levels in each group by sex

Normal Heart diseage

L

Heart disease

without MI Hypertengsion Diabetes mellitus

control ____ with MI
M(%)  F(%) M%)  F(%)

M(%) F(%) M(%) F(%) M%) F%)

0~ 9 — — — — 2( 549 - — — — —
10~ 19 — — 1( 4.5) — 2( 5.9) — — 2023 20(37)
20~ 29 — — 3(13.6) 3(37.5) 4(11.8) 2( 5.9) 3(25.0) — 9(10.2) 6(11.1)
30~ 39 3( 4.7) — 6(27.3) 2(25.0) 10(29.4) 10(29.4) 2(16.7) — 17(18.3) 7(13.0)

40~ 49 21(32.8) 1( 5.3) 5(22.7) -
50~ 59  21(32.8) 3(15.8) 5(22.7) 3(37.5)
60~ 69  12(18.8) 3(15.B) 2( 9.1) —
70~ 79 5( 7.8) 6(31.6) - -
80~ 89  2( 3.1) 5(26.3) — —

9(26,5) 4(11.8) 3{(25.0) 1(20.0) 11(12.5) 6(11.1)
5(14.7) 6(17.6) 2(16.7) 1(20.0) 17(19.3) 12(22.2)
2( 5.9) 4(11.8) — 1020.0) 13(14.8) 11(20.4)
1C 2.9) 3( 8.8) 2(16.7) 2(40.0) 6( 6.8) 3( 5.6)

— - — — 5( 57) 3(5.6)

90~ 99 — 1{ 5.3) — — — 2{5.9) - — 3( 3.4) 2037
100~109 — — - - — — - — 20 2.3) -
110~119 - — —_ - — 1( 2.9) —_ — 1 L1} I{ 1.8)
120~129 - - — — 4 - — - — — 1{ L..8)
130~ — _— - — 1( 2.9) - — — 2( 2.3) -
Total 640100 ) 19100 ) 220100 ) 8(100 ) 34100 ) 340100 ) 12(100 ) 5100 ) 83100 ) 54(100 )
mg/dl
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Fig. 2. The distribution of HDL-cholesterol values in each group of female.

3) &M¥or{e) HDL-C 4, T-C/HDL, LDL/HDL

2| &
Table 321 Fig, 1,241 4 E#H ¥ ol 4= HDL-Co|
40 mg/dl o) 4] B0 mg/d]l P30l RS o] e®m Aol 4

£ somg/dl <) A 90 mg/dl, JoAFEEIEEFA AL ik
Mol 42} o] IER AR} L flie] RESS &5

+ + drh

LA BT B4 £ 54611 0mg/dl, &F 19
Fell M 7.7 15 0me/dl B OHES £ e S
I LiEEEREA A BT 22R28 40.7113.4
mg/dl, &F7 25/ 2 39, 7+13. 1 mg/dl 2 5 drfel]
+ 2 28+ glded ERARSY 10meg/dl L 15 &
#£E 2dFan oo HibLEBAHE B &4 M
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Table §, HDL-Choleatero]l in heart disease with MI
by age and sex

=i

Age Sex Number of Mean+5D
groups cases (mg/dl)
~39 M 1 3.1+ 0
F 1] —
40~59 M 15 42,7413.5
F 6 34.5+10.3
i~ M 6 46.4+22.2
F 2 55.3% 4.7

Remark: MI; Myocardial Infarction

Table 5, HDL-Choleaterol in heart disease without
MI by age and sex

Number of Mean+5D

grotpe Sex cases (mg/dl)
~39 M 4 91.5+29. 1
F s 57.5-36. 3
40~~59 M 20 46.0+23.7
F 18 50. 8416, 5
60~ M 10 41.7+10.5
F 2 55. 3+ 4,7

2B 431425 2mg/dl, 51,0421, 8me/dl 2 #B
Wmg/dl LIk 2 #§ 2432 gla fEHd =
HEA sspom 53,7425, 3me/dl, ¥t safew
55. 81l 8mg/dl o]l = BEMBEER R A= HEA 124
22 452+16.5mg/dl, Irysl 61.6+9.7meg/dl 2
LA AR 4 Bobs ER A £ 2e da goad
HTES ERE RdTa gdoh aen [ipEdEe|
BRFEAA 5 Bl Bl g # = ey o (Table
2,3, Fig. 1,2, Table 8),

4) WWEFREERENM £ U R HDL-Chol-
esterol fii( Table 4)

M 40~50R4 07k watn BFAb 42.7415.5
mg/dl, fF7F 34.5510.3 mg/dl 2 28l ArFel A
HwE HE R 39ELLF 1044 31 1mg/dl =
7hak Sk m GORELL kol 4 = B 6402 46, 4422,
2mg/dl, 7 55.3+H4Tme/dl 2 HFER 10
mg/dl 81 o ¥& #F 29T gelh. ERAS I
B uml SRl =l Uk £ HED XE v
of 32 gl e},

Table g, HDL-Cholesterol in  hypertension by age

and sex
Age Sax Number of Mean-+5SD
groupa causes {mg/dl)
~39 M 1 28440
F 1 7.3+ 0
40~59 M 11 46.7416.4
F 3 68.4+11.3
60~ M 0 —
F 1 6.3+ 0

=

Table 7. HDL-Cholesterol in diabetes mellitus by
age and sex

Number of

Age Sex Mean -+ SD
groupa cases (mg/dl)

~39 M 9 69.5+31.5

F 5 71.2+25.9

40~59 M 57 4944210

F 36 57.2122.3

60~ M 22 45.6+17.2

F 13 46.2121.9

5) LEHEEC Sl RoEBUM ER Y #
%) HDL-C §( Table 5)

EHE 40~598%7= 7} 73 stz HDL-C fii+ W
T 20K LR 46,023, Tme/dl, & 7 1BH22 50,8
+16.5me/dl d o 39RLITE Wi &4 4K 22 31,5
429, 1 mg/dl 57,5136, 3mg/dl, 60&ELI LS B|F 10
BB 41,7410, 5mg/dl, dFE 2HLE 55,3447
mg/dl 2 3980 Tl GORELL ol A= 5 4Rt
gl W0~50eEeil A & Be glod ERAIE &
frell 4 HES #E5b gl

6) mmEEE UMM FRA U 5 HDL-
Cholesterol {fi( Table §)

BEE 4059071 e BT 11422 467
+16. 4 mg/dl, 4 F7F 322 58.4+11.3 mgsdl, 39
ML Fe B 3t 1foe 28 ame/dl, 71,3 mg/dl
AR 60RELLE el 61.3mesdl 2 S0RELL Tl 4
- WAk HERE ey ERA lomesdllbe e A
B WRE B Fech, EWASY 2L Tesbe e,
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Table §, Comparison of T-C/HDL and LDL/HDL wvalues between groups by sex

A

No. of

T-C/HDL

Study group Sex cases Emﬂﬁiﬂﬂ} (mean-+50) {#Ealkfi[g%]
Normal Control M 64 54.6+11.0 3. 6240, 66 2.37+0.61
F 19 7TL.7+15.0 2.610, 40 1. 37+0.32
Heart Disease with MI M o0 40,7413, 4 5.31+2, 96 3.81+2 84
F B 39.7+13.1 5.55F1.47 3.94+1.33
Heart Disease without MI M 34 43.1221.2 5.13+1.52 3.63+1.85
F 34 51.0+21.8 4.41+1.31 2. 671,09
Diabetes mellitus M 88 53.7425.3 4.5222.77 2,81+2. 11
F 54 F5.BE11.8 5.07+2. 64 3. 08+2. 02
Hypertension M 12 45.27+16.5 4.411+1. 14 2. 6741, 20
F 5 6l.6+ 9.7 1. 89+0. 68

3,190, 38

T) BMERBEHNA L FHH U € HDL-Chol-
esterol §fi{ Table 7)

EE 40~50:87 7ha wtn WTA57EL2 49,
4+21.0mg/dl, T 6HEE 57,2422 I mg/dl o
I J9ELLTel 4= FFrtofo s 69,5431, 5mg/dl,
el 5HRLR 71,2425 0 mg/dl, GOREEL Lol W
Frh 22822 45.6H17.2meg/dl, LeFrb 1380z
46. 2421 omg/dl g o}, o714 40D S dopEE,
complication(&#H4E)-5 2 glgdow 308 Fal 4
© fREEe] gol AO0HEe] geld BT 2a)y
EHARY 2 i ¥ 52 LT EMA
o 2Re ebgdn fhiEsEel A = &SP o
v ML whebd EER A il XRE ¥ T
gl =,

B) & #oi2] HDL-C {2} Total cholesterol/
HDL, LDL/HDL fif| H#%(Table 8)

IER #HEEf4] 4] Total cholesterol/HDL & H7f W
Fell 4 4= 3.6240.66, A FelAe 2.6140.40°] 9 m
LDL/HDL 2 %¥»} 2.3740.6, {cF7F 1.37+0.32¢
cb. B IEEES 4 & T-C/HDL o] WFell 4= 531+
2,96, Lol 4 5.55+1.47, LDL/HDL & 554 4
+ 3.8142.84, &Tr 3.94+1.3322 [EHA TS
+ T-C/HDL#:2 BT 4. 9700F, &F7F 4. 44LF
LDL/HDL & ®7F7F 3.55, &T7F 3.22LLF2 mul
AL ATEREAE A 4] = Hife] 2 fE 2ol T o o
Shiz MO BES 4 qke] T-C/HDL =} %-F#F 5.13
+1.62, LT F 44101312 fEEA] el gl
el A = BHFeh 4.5242.797, 2814211, &F7t 5

07 +2.64, 3.08+2. 028 Total cholesterol/HDL-C {#
b eFeall gk HET HE L T ML A=
A7t 4414114, 2.67+1.20, HFsb 3.940.83,
18940, 682 e el ghel.

% 24

Mm-Sk Ey HHEFEAQE chylomicron, prebeta-
lipoprotein, betalipoprotein(LDL) =} alphalipoprotein
(HDL)Z E st o] duel] 5§ HDL ] B§{& 7}
a2 Bl Bashdl <leb dRERSEE] H
et olfiel FECH EEEcIs A4 Felel= 1951
S Barr ¥Ve¢] HDL«] Hat #i%sF & 546},
Barr 8% fat= HDL o] Eii@pWiids) Hags
M iEfEE el =& aAs B A BAS i
Toll 4 def lgmg/dl HE WE FAen JHddn
1omg/dl 3 = HDL {ili~} &7} sl CHD 2 &4 e
25y Mgkt WEE slgleh. o] HDL o] EHIR
#E a2 MfE= HDL o] LDL o} zto] Mg« 4 &
% choleslerol & whe] F#eln 2ol BHRASY Tt
i 255l cholesterol & HuEw {(Bi#fdle From
%7 % HDL = S@is4 Mgz #Hdzies
HDL f{fir} #-&<+% CHD 2] @#isgio] delaly 2o
':{'h.

HDL-cholesterol &) TERfifi< 19814 B AL] (L
B2 el & skl BTl 47.29+9.58 mg/dl, 4
F7F 58.98+14, 15 mg/dl, 19774 Castelli ¥%-2 [E
WA B 44 me/dl o) 4 50 mg/dl, dcFrh 53meg/
dl «l 4 66 mg/dl2] @WMEF 29 F2, Gordon'™ 2 5§
EiRl= 50004 598%= W 45.2mgfdl, LT 58.9
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mg/dl 6044 CO9sEE 45.4, 55.9, 7004 TORETA] =
46.7, 54.9mg/dl 2 $HiEdeln Arntzenius i,
Choi(#)¥, Chae®(E)¥2 Hitdd: 42 %y
i lE YT o rEde] AL BT 4452
mg/dl, dF 45~5.2 mg/dl, HEATE 55 mg/dl, of
2l A®™e| 42mg/dl & #@etet HDL-C @7+ =
€ AL AEE AR 9 BEELSY 2R E
o Holm WL EWE estrogen 3 testoste-
nol o] #% Aoz wele},

F WRAHME BT 54,6411, 0 mg/dl &FE= 71,
Tmg/dl £ 2 HEEN FEtEs] gle = HDL-cholest-
erol fli¥c} of F@slele Total cholesterol/HDL
cholesterol & BT = 3. 62+0, 66, 3F+ 2.6120,40
22 SRR HEMe] slglon o] = 19794 Peter
Williams %' #id4 uba} —F e LiGEL, [
MR, BERH, HMALERA Wi §Ee £, me
¥4 Bt Bty os E%S, Williama 09 T-
C/HDL & el 4 ol g —Fsgich, m sEyoe
CHD (it BhIREE)«)4 HDL-C o] 39, 9+8. 4 mg/dl
2 T-C/HDL-C{fi¢ # 5.45¢|9 E# AL HDL/T-
Clif-} 25. 448 0%(T-C/HDL : 3.94) 2 {44 LR
+ YA oL B —FYgE B Fgx],

LA ELERE - 40~50&7F 713 Wtz HDL-ch-
olestel o] 42.7+13,5mg/dl & L Fuch o#l8 2o
flig 2o Fm gl2n] Total cholesterol/HDL-chole-
sterol filie= & ¥7 6.12, WFsF 5,228 HEG &5
® EAFR glon o E WEYY —HEG Ve Fof,

LML §+ HiboEs s a0~50885} 7}
F Wt BT 46,0423, 7423, Tmg/dl 2 L F R}
LF Wi @® 2eols T-C/HDL i BT} 5.13+
L52, #r¥7h 44150312 risk 7} ¢ ffiE e
Barr %" o Gordon %' # Rt 4 HDL.
cholesterol &) B¥ < M4 BB L BED oo —Hg
2.2 Total cholesterol/HDL cholesterol s BigF &
Frh @] Eas).

RAMMERES] 4 = 45~598 WTF 46.7+16. 4 meg/dl
E LFEcl 10mg/dl Bl & FRE Yod T3 Total
cholesterol/HDL-cholesterol filf= 5§ #e] g c}.

RER M 4+ 40~50%71 719 gtz BFE 4T
Mep 10mg/dl L) oA 2lgxm Total cholesterol/
HDL-cholesterol iz} i Fol 4 5.07+2. 642 4 et
A vhebykel,

ElEd maded i 8B RAME 22
2| #t 0 Total cholesterol fifis] gl ocl7} Wi

| HDL-cholesterol 2 #}} HDL-cholesterol fie.c}
+ Total cholesterol/HDL cholesterol i # 7}
o]l Foo MEEL2E Ultracentrifuge 2 HDL.
cholesterol & Pl 2e] H— Fou BHo] uhof
TEE WAKBESRZ & Bl Y EHEIE
® ek ] $c}, Total cholesterol/HDL-cholesterol
A ML W FEELS HROD oS e s
of ol MMkl LBgle] 1AE Bl BHY
+ Qon2® o §@FEcl, 222 HDL ¢ Subfrac-
tion 2.2 CHD ¢ £ BBHTF= @iks) = ¢/ = HDL
2-cholesterol o] v} &8 FFHE» ] M5+ HDL 2,
HDL 3-cholest=rol $#] HDL 3% 47} B¥¢al 2
WA E WA S},

= ¥

al ACEDIREC 5L WMo] 31-& HDL-cholesterol & +
B Mo e mEsd o ¥E- BEEBHEL F
sk HEEN el Ese 2 Total cholestsrol
+ A& BABRREAdiLs] V-Cholestase B Wik
&+ FIMde MEYL # Total cholesterol s} HDL-
cholesterol ] K, LDL st HDL-cholesterol 2] H.§
Fote HEBN ERHNEMES HEHd gl p
ol Ed + 4t

HDL cnolesterol 8] CA MEXB®RS lipornitein
# e-lipoprotein 3 —Félgoc] EHRA BT 645
4= 54651 0mg/dl, ZTAHL 18522 TLT
3. 0mg/dlelgin LHEENAE BT 407+
13, 4 mg/dl, #-Fr} 38.7:13. 1 mg/dl, c}E (@
el A BEA 43,1421 2 mg/dl, T+ 5L.0+21.8
mg/dl 2 #E l0mg/dl LI} & #@E MeFgn
g R 4] BT 45,2416, 5 mg/dl, &£F7F 6l 6+
8. 7mg/dl, BEEMEXKE BTrE 537425 3 mg/dl,
Tfsh 55.81L8mg/dl 2 B HAEE M o
ol =f.

gl s Total cholesterol/HDL cholestersl, LDL-
C/HDL-C 2 K+ FHEBTF7 3.62+0.66, 2. 3740,
61, rF+ 2.61+0.40, 1374032932 O ERE
+ BF7h 5.311£2.86, 3.81+2.84, T 5.55+1,
47, 384413322 HitBMHoL HEHe slgos
Hib @B E BFrF 5.1341.52, 3.6311.832
ol = FE fEtko] dgn BRI AL eFuk T-C/
HDL o] 5.07+2.642 o L #HEHe] et 2
e |MBe HEke glglex 458 LDL-C/HDL-C
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HDL-C, Total Cholesterol/HDL-C, and
LDL-C/HDL C determination by Cellulose
Acetate Electrophoresis

Sang Cheol Suh, M.D., Jay Sik Kim, M.D.
and Jyung Myung Kim, M.D.

Department of Clinical Pathology Kyungpook
National University, School of Medicine
Daegu, Korea

Previpusly we mainly used the precipitation me-
thod for measuring HDL cholesterol which was
closely related to coronary heart disease.

MNow the author performed HDL-cholesterol det-
ermination against normal healthy adults, diabe-

tics, patients of heart disease with or without

myocardial infarction, and hypertension by CA
electrophoresis and total cholesterol with V-cho-
lestase(Nissui). Afterthat, we measured the ratio
of total cholesterol/HDL-C and LDL-C/HDL-C in
cach group, and then we compared with normal
control.

The electrophoretic pattern of HDL cholesterol
was corresponding to alpha-lipoprotein.

The HDL cholesterol levels of normal male and
female were 54.61+11. 0mg/dl and 71.7+13. 0 mg/
dl. The levels in myocardial infarction were 40,7
+13.4 mg/dl in male and 39, 7413, 1 mg/dl in fe-
male. Thoze of heart disease without myocardial
infarction were 43, 1-+21, 1 mg/d]l in male and 51,0
+21. 8 mg/dl in female. The average HDL-C levels
of these disease groups were lower than the normal
control about 10mg/d] this data was statistically
significant. In hypertensive disease group, the leve
Is were 45,2+16.5 mg/dl in male, 61, 6+9, 7 mg/dl
in female and those of diabetica were 53.74925.3
mg/dl in male, 55 8411, 8mg/d]l in female. There
was little sexual difference in diabetics.

In the ratio of total cholesterol/HDL-C and LDL-
C/HDL-C, normal male was 3, 6240, 66, 2,370, 61
and normal female 2,61+0.40, 1.3740,32, Of the
mycardial infarction, male 5. 31-+2, 96, 3. 812, 84,
female 5,55+1,47, 3,94+1.33. There was statist-
ically important difference between normal and
myocardial infarction,

Of the other cardiovaccular diaa.a_me, male was
5.1371.52, 3.62+1.83 and in female diabetics,
total cholesterol/HDL-C was 5.07+2.64. Of the
se cases, a little importance in comparison with
normal,

The remainings had no statistically importance.
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