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Examination of prophylactic threshold of lipid-related items with
the classification of lipoprotein patterns by polyacrylamide gel
disc electrophoresis

Kinya Tateishi”, Yasuhiko Ohta”, Akemi Miyagawa2> and Masao Amakawa’

Summary We performed polyacrylamide gel electrophoresis to evaluate the quality of lipids
contained in blood serum samples collected from participants of comprehensive health
examinations, with the aim of confirming the validity of prophylactic thresholds of total cholesterol
(TC), triglyceride (TG), low density lipoprotein cholesterol (LDL-C), high density lipoprotein
cholesterol (HDL-C), the arteriosclerotic index (Al), and LDL-C/HDL-C ratio (L/H ratio). We
classified the lipoprotein profile by the polyacrylamide gel electrophoresis into the following four
types (SAND classification) ; Type S (symmetric), Type A (asymmetric), Type N (nodular), and
Type D (disrupted). The relationship between these lipid-related items and SAND classification
was analyzed. The TC and LDL-C levels did not markedly vary among SAND-based types,
making it difficult to make judgments regarding these items. As for the TG and HDL-C levels, Al,
and L/H ratio, significant differences were observed between Type S and others, but the
prophylactic thresholds calculated based on this were not consistent with those defined by the
Japan Society of Ningen Dock or in the criteria for the diagnosis of metabolic syndrome.

Although the results confirmed the validity of ‘hypertriglyceridemia and/or hypoalphalipoproteinemia’
as a risk factor associated with metabolic syndrome specified in the criteria, it may be necessary to

consider the relevance with the prophylactic thresholds.

Key words: Classification of lipoprotein patterns, Polyacrylamide gel disc electrophoresis,

diagnosis of metabolic syndrome, Prophylactic threshold

U VR ST AR IS SR PR P 7 S W PR AR A 2 " Corresponding author: Kinya Tateishi, Department of
T761-0123 711U s i AR AL T 5 281-1 Medical Technology, Faculty of Health Sciences,
Y X F RIS R Kagawa Prefectural University of Health Sciences,
T761-8024 7)1 AR T AL AT i H435-1 281-1 Hara, Mure-cho, Takamatsu, Kagawa 761-
Y RO R S R e TR R R 0123, Japan, E-mail: tateishi @chs.perf.kagawa.jp

T 815-8510 18 [ i P DX HL5E L 1-1-1 ZHH 12017421 14H

FARH 1 201744 24 H

- 176 —



HEWEREGHT Vol. 40, No 3 (2017)

I. #&

il

F R BE & SR ED 1D, [h
EOBBOIIE) A7 EneFillsh, P
BEA2 [ 7e BHA & —EDORIEA L & A3
Wi T2, TR— MIROMRIZESE, B
BV NV EBIEROBR? 6. BRGREDOH
FROAEE (32 FR) I VEEEINS
Lot ThHb, ANHFY 7 FEHERKS T
WL ZA7u—) (TC) 140 ~ 199 mg/dL.
PERERG (TG) 30 ~ 149 mg/dL. mlbE ) K&
HZ L A7 11— (HDL-C) 40 ~ 119 mg/dL,
KILE ) REHI L A5 0 —)b (LDL-C) 60
~ 119 mg/dLx BHE%R L& L Twa (201654
H1HS%ED) Y, 720 A K Yy Fa—
LA DFWEEMETIX, WIEAREE (JEFEMIREL) &
e s L (7 MEBETHE=85 em,
ZPE=90 em) ZMHIEHE & L. Iz CTETGIL
fiE (=150 mg/dL) 72/ F 72 1Z{EKHDL-C (<40
mg/dL) . WGHEHIMUE = 130 mmHg 22/ F 721331k
PRIIME =85 mmHg. 225 5 & UM =110 mg/
dLO ) BE2HBLLEE > T 5BY, iz T,
AW ¥ 7 TIRFERIZ (TC - HDL-C) / HDL-C
OXE Y EIHE TR SN D EIREILIEE (AD
AHWHLENL L)), SHICEFETIE
LDH-C/HDL-Cit (L/HI) (ZBE5 5 ERRIN & 3%
WZOWTOMENL L L ENTNEY T,

FITHEL RVT27INT I RTFVT AR
7 BAUKENE: (PAGE) %W T, V) REH
W EFTW, Fry M T a0 REH (2
LDL) OIRICE V40BN 5 L. 20k
R 6 V) REHOB %5 L. FEEEI#4IEH
AIB L UOLHEO T EABEERZ L TH 5
MED DRI L7,

I. ¥RELVFHE

1. H&R

xS H AR IR IR 22 4 4515y 2857 L
B DGHEBRESOKELR-0L, 1~
TA—L KTty ML) AEEPHERE SN
TN Ky 72582028 (BE158%. k70
&) OFELFILE & AT L 720 BiRid~
CHEMBATREEAIL L 72,

2. H&

PAGEIX ) K7+ — (FH) #HWT, ik
FHORRISE > THT o720 BONLTU Y b7
Z L\ OLDLER S OFEIR & ) SANDS#E L. LDL
DY % FEM L 720 PAGEIZ £ 5 1) REF BRI
By — &GS L HEIE &P IEMishima
SO L o TRESI N, AW T
% Yoshida & D )7L 12k > T4o ORI 34 L
72 Thbb, WIKPELARIETHSL L D%ES
Al (Symmetry Type) . FEXIFRCEILILE ) K&
H (VLDL) MIZIEWEEZHT 5 b D %AR
(Asymmetry Type) . LDL® A T — 7' |{Zmidband
MROIED H05, MO Y — 271213k > Tw»
7\ b @ %N (Nodular Type) . VLDL & LDL
DO #EFE R (midband) 25 H 541, LDLO
BHAE 72 08 T2 25 722 v & @ % DAL (Disrupted Type)
L. SHIAZLDLOE ARG (GEHER) &g
L7- (Fig. 1)

A H O W5E X H 71700 B B 5T &
HWTHlE L7z, g 3 FE I3 TCTIZT-CHO
MIE-KL 7% 4] (YAXAv 7 RA), TG
F— 1t 7S TGN (&K X7+ #)V), HDL-C
13774 35— LHDL-C (Il »x 7 v 7 %),
LDL-Ci37% 27— LLDL-C(HM A 7 v 7 )
R 7. BIRAEAL IR # (AD X, (TC-
HDL-C) /HDL-COR & 1) TR 72, F 720
L/HIL IZLDL-C /" HDL-CHO X L kK 720§
NTOPEITRIMUHB LOEHIATo720 A
M Ny 7 FaHE XS & ) TCIE140 ~ 199 mg/
dL. TGI$30 ~ 149 mg/dL, HDL-CIZ 40 ~ 119
mg/dL. LDL-CiZ60 ~ 119 mg/dL% 2% 7% L &
HE L 720
3. MRETFEIR

A& dmean = SDTHE L. MalFM5HT 121
Statcel4 (4steps - 7 & VAL aT 4R MIH: AL
F—T AT AR 2Lz, SEEONEM
% Mann-Whitney#% 7€ & > TIL# L. P<0.05
TRETENAE L L7,

. #R

LDLMOSANDS N, &R CTSHo6%, (42.1
%), ARI63% (27.6 %). NE49% (215 %).
D204 (8.8%) T, BTl STUS644 (354%) .
AT49% (31.0%). NTU374, (23.4%). DEI6

- 177 —



S

N : Nodular

Fig. 1
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SAND classification of lipoprotein patterns by polyacrylamide gel disc

xf % o £ 5 H o ] % A % Table 11278 L 72,
TC7 & NIZLDL-CIZIE 2 ZFED N h o
7275, TG. HDL-C. AIB X UL/HIL TP
RO b T,

SR TOSAND R O LB COREM. %
b WNIIHEZAED BLH 72T BIZ D W TH LG oM
SEMH % Table 21278 L7z HEEOR SN o7z
TClZ, S E OEEXEIIFOLN o720 F
72, LDL-CTIISH L AR CHEENRD b
72 (P<0.05) 75, NIIB X UDR & I3AE2T

Table 1 Comparison of each measurements in gender
Ttems Total objects Male Female

Number 228 158 70

Age (years) 49.0+9.5 48.7+9.2 49.7+10.4
TC (mg/dL) 196.1+35.7 194.5+£35.0 199.7+37.3
TG (mg/dL) 114.5+66.1 128.9+67.7 82.1+48.8%*
HDL-C (mg/dL) 61.7£16.2 57.1+14.2 72.3+£15.6%*
LDL-C (mg/dL) 123.7+33.7 125.2+33.4 120.4+34.3
Al 2.24+0.58 2.41+0.39 1.83+0.83**
L/H ratio 2.06%0.52 2.19£0.34 1.60+0.99%*

Plus-minus values are means * standard deviation.

The results of the significant difference verification by Mann-Whitney's U test is

shown.
##P<0.001 vs. Male
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Table 2 Comparison of each measurements in SAND classification of lipoprotein patterns by

polyacrylamide gel disc electrophoresis

Total objects

SAND Type
S A N D
Number 96 63 49 20
Age (years) 47.2+9.1 48.6+9.2 52.7+10.2% 49.81+9.2
TC (mg/dL) 195.4+t34.4 201.3+41.8 195.4+£32.0 184.7£28.5
TG (mg/dL) 81.1+41.9 138.9£75.7%* 128.5+69.1%* 164.0+46.4%*
HDL-C (mg/dL) 70.1+16.5 54.4+13.0%* 57.3111.3*%* 55.5119.6%*
LDL-C (mg/dL) 118.4+30.7 133.4+39.6* 126.0£29.5 113.1£30.2
Al 1.90+0.72 2.93+1.37%* 2.521+0.88** 2.54+0.99*%
L/H ratio 1.79£0.66 2.63+1.17%* 2.297+0.78%* 2.24+0.89*
Male
SAND Type
S A N D
Number 56 49 37 16
Age (years) 46.7+9.0 47.6+9.8 50.5+10.8*% 48.1+9.4
TC (mg/dL) 192.3+31.5 196.1+46.8 196.8+43.8 181.9+30.7
TG (mg/dL) 93.5+45.9 146.5+77.0%* 136.4+64.6%* 166.8+49.6%*
HDL-C (mg/dL) 65.56+15.3 52.0E£13.2%* 53.5113.4%* 48.6E7.7%%
LDL-C  (mg/dL) 118.6129.1 130.2+41.0*% 130.0%£38.0 116.3+31.9
Al 2.05+0.73 2.97+1.44%* 2.84+1.28% 2.82+0.87*
L/H ratio 1.91£0.68 2.6411.24%* 2.55+1.12% 2.47+0.82*
Female
SAND Type
S A N D
Number 40 14 12 4
Age (years) 48.1+9.3 48.9+11.5 54.61+11.4 56.3+3.8
TC (mg/dL) 200.1+38.4 201.0+40.2 199.3+36.6 195.5+13.1
TG (mg/dL) 63.3+28.0 86.4+32.5% 115.0£76.0* 153.0£28.9
HDL-C  (mg/dL) 75.8+15.9 64.0+12.1* 64.5+8.7*% 82.84+14.0
LDL-C (mg/dL) 119.1£33.3 128.639.9 124.9+t31.0 100.0£17.8
Al 1.71£0.65 2.25+0.82* 2.10+£0.43* 1.43£0.50
L/H ratio 1.64+0.58 2.12+0.77* 1.93+£0.41* 1.30£0.41

Plus-minus values are means * standard deviation.
The results of the significant difference verification by Mann-Whitney' s U test is shown.
*P<0.05 vs. Type S, **P<0.001 vs. Type S

HDL-C. AIB & ULHIE TR T THEE (P<
0.05) 2RED SN B, L TODRIZ4%
THY . T EBL LIz OEFEI RN &
Ezoh, ZEMEEEICRDT,

RO LN ol B TIE. TG, HDL-C,
AlB X UL/HIIE, § TS & Z oz
A E (P<0.05 ~P<0.001) A0 5 N7z,
wECIE, ST & ARIB X ONEL & DI, TG,

- 179 -



HF:
&
‘u;\\e-\

V. EE

AL L, ARy 7 25EOME* v
T PAGE B3RO /27 N7 7 A TOLDL
DK X ) SANDIHH % 17V, LDLOH % FFAff
L. ZOERPLELONT—52b L2, |
BHEIE B O FHESMBESZ L TH L0 L
A OGS & 3720 LDLOEIILDLO K 1%
BE—I2EH > TWD, DF )RR LR
T dH 5SE! (Symmetry Type) % BUf & % 2.
midband=°small dense LDLEE 2558 H L 5 2 &
I > CTHIBr L 726

TCIZETIIBIF D HEREN L L. TCOURE

T G

mg/dL — *
*

350 . *
L]
300 |
H .
250 | .
° | °
. .
200 | o ; ]
[
[ ) (] [
150 | i
; H
100 | H
50 | H
)
s A N D
Al
*
*
*
9 *
8 [ ]
7
6 H .
[ ]
5 [
(] [ )
4 . ] ] )
3 | :
2 :
l ¢
1
0

S A N D

TIEHWA D0 % o720 IIZA T, LDL-CTd
STl AR CHEAIIRD 00, NHIB LD
DRI CTIZAE#I1L7% . LDL-CO®EZT TIZE
FTHETE W EDbhr o7,

TG. HDL-C. AIB X OL/HIL % B pliz 7
oy L7z O%Fig. 2L UFig. 3127R L7z TG
OFIMEIE B TIEZENZI93.5, 146.5, 136.4.
166.8 mg/dL. 7P Tl1363.3, 86.4. 115.0 mg/dL
THhY, TGTCOSANDGTHNHEZ LN 55
B, BYETIE122 mgidL, 20 TUE83 me/dL
& 7% 5720 HDL-COFHHEIZHETIZENZ
1165.5. 52.0, 53.5. 48.6 mg/dL T, 1 Tl
75.8. 64.0. 64.5 mg/dLT & 1), HDL-CT D 5%

HDL-C
*
mg/dL ‘ * *
120 o *
[ ]
100 o
L)
! [ ]
80 : '
60 l i i
w j i
[ ]
20
0
s A N D
L/H ratio
*
*
8 ¢ .
7 [ ]
6 |
5 [ ]
4 |

N w
HEDGEENED ¢ ® o0 L ]
L ]
DOaND ¢ ® o

Fig. 2 Measured values in SAND classification of lipoprotein patterns by polyacrylamide gel disc electrophoresis in male.

The results of the significant difference verification by Mann-Whitney" s U test is shown.

*P<0.05 vs. Type S, **P<0.001 vs. Type S
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Fig. 3 Measured values in SAND classification of lipoprotein patterns by polyacrylamide gel disc electrophoresis in

female.

The results of the significant difference verification by Mann-Whitney' s U test is shown.

*P<0.05 vs. Type S, *¥P<0.001 vs. Type S
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