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A Study of Relationship between Blood Chemical Risk Factor of
Cardiovascular Disease and Sasang Constitution, and Effect of
Oxygen Free Radical on the Relationship

Han Kyung-Su, Bae Na-Young, Lee Han-Eol, Ahn Taek-Won
Dept. of Sasang Constitutional Medicine, College of Oriental Medicine, Daejon Univ.

1. Objectives

The purpose of this study was to prove the correlation between risk factor of cardiovascular disease and Sasang
Constitution and to investigate the effect of oxygen free radical on this correlation.

2. Methods

We analyzed 129 patients who visited Cheonan oriental medical hospital from Apr 1, 2007 until May 31, 2007,
for medical examination, which includes Sasang Constitution examination, blood chemistry test and physical
examination. And we classified their results into 4 groups based on with blood lipoprotein level and body mass index.

3. Results and Conclusions

Mean of lipoprotein in blood was not significantly different among constitutions but with body mass index, was

significantly higher in Taeumin than others. And count of dyslipoproteinemia was significantly higher in Taeumin group

than soeumin. Therefore, according to our results, risk of cardiovascular disease was higher in Taeumin than other

constitutions. Oxygen free radical did not have much effect on correlation between risk factor of cardiovascular disease

and Sasang Constitution. However, there was some evidence in soeumin group, that oxygen free radical may have effect

on origination of hyperlipidemia.

Key Words : Sasang Constitution, Cardiovascular Disease, Dyslipoproteinemia, Hyperlipidemia, Body Mass Index, Oxygen

Free Radical
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1. ARk
2007 4 1958 59 3147bA] st
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2. ATy

AEHA Y= gk FAeH HRE
7] 98t ¥ F  CholesterolF  Triglyceride,
LDL-cholesterol, HDL-cholesterol®] +X& =3
= Total
Cholesterol 200mg/dl ]}, Hypertriglyceridemia-
Triglyceride 150mg/dl ©]4}, 3 LDL-cholesterol ™
=2 LDL-cholesterol®] 130mg/dl ©]4}, * HDL-
cholesterol & =2 HDL-cholesterol®] 40mg/dl ©]
Y 739 Aekslith T NECP(National Cholesterol
Education Program)2] F3& o] whg} HDL-choles-
terol X7} 60mg/dl ©]7F¢] 7% G91A/AA}

39321 Hypercholesterolemiae-

selch RAkat A4 BE FE st
F30 FAAALR] 310 HTHS AASAEY)
2~ 7-(Low level oxidation stress Group) 2.2 1 ©]
Aol g xE FASFAE# A F(High level oxi-

dation stress Group) 2.2 273}

3. XA

2 AFe] EAARE SPSS V120 for win-
dowsE ©]-&stom APGAA 7F EFA A
G B FR8] A HIALE one-way
ANOVA testE ©] &8 AMFAI A 7+ Ad#
A ANPE v B ZF o] FAATE S o
AFA}e] W1 H] W= Pearson Chi-square test 2=

Fisher's exact testS ©]-8 3} T}
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126241011 th. AFd] EE2 B4 EH 200 32 AAFo R FTHEEIL 90~110%7HA = A
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) &t 70t = 2+ 490t A AE HFAH 130%°| 42 TEn|wre g Aosty 7z A=
< YA EE KEAS 40.250+8.91A4 0| A, R R —F‘_—_‘,i_% AP B <Table 2> 9} 7to]
D ANE 41.09510.924 0] 2, bR A& 41.193+ KEEAL AS A F o)A AA 2 70%, H]
1072410191 e™ BAA Aol&= AU v 48.2% EBf AE o Hste] Rkl 7

Table 1. Mean Comparison of Lipoprotein and Oxygen Free Radical among Constitutions

Constitution Degree of Asymp.

Taeumin(n=>56) Soyangin(n=42) Soeumin(n=31) Total(n=129) Freedom F Sig.

TC 18945.031 19145.582 185.0245.124 189.02+3.079 2 0.193 0.825
TG 134.48£8.656 124.26+8.838 116.29+17.769 126.7846.351 2 0.669 0.514
HDL 44.14+1.322 45.79+1.442 48.65+1.668 45.76+0.851 2 0.207 0.114
LDL 113.616£3.983 115.683+4.594 108.990+3.946 113.178£2.467 2 0.517 0.598
Free-O’ 297.32+10.945 297.38£11.306 280.77£17.740 293.36+7.334 2 0.462 0.631

by one-way ANOVA test
Abbreviation : TC:total cholesterol, TG:triglyceride, HDL:High-density lipoproteins, LDL:Low-density lipoproteins, Free-O2:Oxygen
free radical

Table 2. The Crosstabs of Body Mass Index among Constitutions

Constitution Asymp.
Taeumin(n=56) Soyangin(n=42) Soeumin(n=31) Total(n=129) Sig.
Count 0 3 2 5
Underweigh
neervegt I6within 0.0% 7.1% 6.5% 39%
Nosmal Count 17 25 24 66
o J6within 30.4% 59.5% 77.4% 51.2%
Body Mass . Count 12 11 3 26
Overweight o
Index Ywithin 21.4% 26.2% 9.7% 20.2% 0,000
i Count 22 3 0 25 ’
Obesity withi o o 7 9
%within 39.3% 7.1% 0.0% 19.4%
Count 5 0 2 7
High d; besi
8 G8Tee DI g within 8.9% 0.0% 6.5% 5.4%
Toral Count 56 42 31 129
otal
Ywithin 100.0% 100.0% 100.0% 100.0%

by Pearson Chi-square or Fisher's exact test
a. 6 cells (40.0%) have expected count less than 5. The minimum expected count is 1.20.
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Y= Cholesterol 200mg/dl ©]74<1 Z]—l‘— 21 A
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9 MEE fo8E 02798 7 AFE 7+
ol 7t ZHem K AoNA 37.5%= EF A A
B]5}o] Hypertriglyceridemia $2} ¥1=7}F &9kt

4) A& 3+ HOL-cholesterol &&= w3 Wal

<Table 3>

gl HDL-cholesterol <=X]7} 40mg/dl ©]3}
9l Ao WImE HA| 488%°1™ ol E
0.077% 7 AAT 7k dAE7}F Fs] SR
Ad F fFog zolg EAoh KEA F
60.7%7} * HDL-cholesterol &=0]0 3 Ak A
9] 61.3%7} = HDL-cholesterol X7} A}
< X ¢t} HDL-cholesterol <=X] 7} 60mg/dl ©] A}

Table 3. The Crosstabs of Hypercholesterolemia Hypertriglyceridemia, HDL level and LDL Level among Constitutions

Constitution

Taeumin

(n=56) (n=42) (n=31)

Total

Soyangin Soeumin (n=129) Asymp. Sig.

Normal count 35 27 21 83 0.868
group Y%within 62.5% 64.3% 67.7% 64.3%
Hypercholesterolemia
count 21 15 10 46
Hypercholesterolemia
Y%within 37.5% 35.7% 32.3% 35.7%
count 35 31 24 90 0.279
Normal Group
Y%within 62.5% 73.8% 77.4% 69.8%
Hypertriglyceridemia
count 21 11 7 39
Hypertriglyceridemia
Y%within 37.5% 26.2% 22.6% 30.2%
count 34 19 10 63 0.077
Low Level HDL Group
Y%within 60.7% 45.2% 32.3% 48.8%
count 17 19 19 55
Level of HDL Normal Group
Y%within 30.4% 45.2% 61.3% 42.6%
count 5 4 2 11
High Level HDL Group
Y%within 8.9% 9.5% 6.5% 8.5%
count 39 30 27 96 0.189
Normal Group
Y%within 69.6% 71.4% 87.1% 74.4%
Level of LDL
count 17 12 4 33
High Level LDL Group
Y%within 30.4% 28.6% 12.9% 25.6%
count 56 42 31 129
Total
Y%within 100.0% 100.0% 100.0% 100.0%

by Pearson Chi-square test

a. 0 cells (.0%) have expected count less than 5. The minimum expected count is 11.05. standardized statistic is -.478.

b. 0 cells (.0%) have expected count less than 5. The minimum expected count is 9.37. standardized statistic is -1.541.

c. 3 cells (33.3%) have expected count less than 5. The minimum expected count is 2.64. standardized statistic is 1.872.

d. 0 cells (0%) have expected count less than 5. The minimum expected count is 7.93. standardized statistic is -1.664.
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Table 4. The Crosstabs of Hyperlipidemia among Constitutions
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Constitution

- - - Total Asymp.
Taeumin Soyangin Soeumin (n=129) Sig.
(n=56) (n=42) (n=31)
count 25 23 17 65
Normal Group
Y%within 44.6% 54.8% 54.8% 50.4%
Hyperlipidemia
Hyperlipidemia count 31 19 14 0517
Group Bwithin 55.4% 45.2% 45.2% 49.6% '
count 56 42 31 129
Total
Ywithin 100.0% 100.0% 100.0% 100.0%

by Pearson Chi-square test

a. 0 cells (.0%) have expected count less than 5. The minimum expected count is 15.38. standardized statistic is -1.010.

H 9l 37 HDL-cholesterol = #& KA,
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&% LDL-cholesterol2] %Fo] 130mg/dl ©]/<1
ko] M= A &) 25.6%01H 2] 8HE 0.189
2 7F A AT 7H9 ztel7b A A&7 4]
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3. HE 7t IXEF 2ol H|w

z} A Aol whE Hyperlipidemia 3Fx}2] & X
£ AHE™H <Table 4>3} ZFt}. Hyperlipidemia
T2 Total cholesterol 200mg/dl ©]Ak¢l =)o}
Triglyceride 150mg/dl ©]<l A2 23R
S ¥ LDL-cholesterol 130mg/dl ©]A+Q1 A&
& B% Hypedipidemia 7o 43 dAch 2zt
A" ¥ Hyperlipidemia 3F2}2] == A A
49.6%°l st §2EE 05172 AE 7 2
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Table 5. The Crosstabs of Classified Risk Group among Constitutions

Constitution
Total .
Taeumin Soyangin Soeumin (0=129) Asymp. Sig.
(n=56) (n=42) (n=31)
count 25 23 17 65
Normal
Y%within 44.6% 54.8% 54.8% 50.4%
count 13 6 8 27
General Patient Group I . N " N
Classification within 23.2% 14.3% 358%  209%
of Risk Group count 6 5 6 17
Risk Group 0.036
Y%within 10.7% 11.9% 19.4% 13.2%
count 12 8 0 20
Great Risk Group
Y%within 21.4% 19.0% 0.0% 15.5%
count 56 42 31 129
Total
Y%within 100.0% 100.0% 100.0% 100.0%

by Pearson Chi-square test or Fisher's exact test

a. 2 cells (22.2%) have expected count less than 5. The minimum expected count is 4.09.

We can divide into 4 classes according to the blood concentration of lipoprotein. Among TC, TG, and LDL-c, increase of any two

categories belong to risk group. However, if HDL density is high, one risk factor can be excluded. Great risk group is when both

TC and ILDL-C are high, while HDL is low. The rest of hyperlipidemia belongs to general patient Group.

Table 6. Mean Comparison of Lipoprotein among Constitutions Body Mass Index

Body mass index

Total

Underweight Normal Overweight Obesity High Dgree (1=129) Sig.
(n=5) (n=66) (n=26) (n=25) Obesity(n=7)
TC 167.40+22.963 184.20+37.281 196.69£31.381  198.16+33.048  188.71£30.939 189.02+34.968 0.190
TG 66.80+17.006 113.42+60.212 132.23494.203  160.08+71.079  156.43+59.994 126.78+72.129 0.013
HDL-C 56.40%5.273 47.36+9.783 44.77+8.091 42.28+9.472 39.14+8.764 45.7619.664 0.004
LDL-C 85.40+15.021 108.59+29.728 120.77£23.327  121.49425.084  118.40+28.184 113.18+£28.018 0.024

A2 11.9%E Yo AEAL 19.4%S
e ST} Risk Group ©]%4+2] Groupol] &l 33}

eSS AdEH KEAS 321%%00H 4
30.9%, AL 194%E ZH7F UER
I A Ae] dHstHo R AFAA
A 7Psel e e ek

=
49 %‘ﬂ- H] /& <Table

Aolg 1o

Hjnke A BF 11%191 Gt ol walrh
g vpEe] mE ¥F Ade P¥E

Group® & 9] Hyperlipidemia®] W= 3
E AHHEH <Table 7>3} 70| Hypertriglycer-
idemia, Level of HDL SolA Fo]&E 7tz
0.001, 0.0432.2 Group 7} 4T3t 2fol& H S
on) WU G 5% WF AL Y
BoAl= 222 UEsth LDL-cholesterol &
Al B]TFSE Groupd F+5F o] Z7}18FS AL Toral
cholesterol & A] Obesty Group3} Overweight Group
o A & S YeER Tl Hyperlipidemia &
Al F2l8E 0.068% Group 7+ 2§k Zpo] 7}
210} Underweight &2 Normal Group®l 4] B t}
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Table 7. The Crosstabs of Hyperlipidemia Group and Diferrent Lipoprotein among Body Mass Index

Body Mass Index

Total ~ Asymp.
Underweight Normal Overweight Obesity Hi }lljels)iégyree (n=129)  Sig.
count 5 45 15 13 5 83
Normal
Y%within 100.0% 68.2% 57.7% 52.0% 714%  643%
Hypercholesterolemia 0.258
. count 0 21 11 12 2 46
Hypercholestrolemia
Group 96within 0.0% 31.8%  423% 48.0% 286%  357%
count 5 52 20 11 2 90
Normal
Ywithin 100.0%  78.8% 76.9% 44.0% 28.6% 69.8%
Hypertriglryceridemia 0.001
H iolycerisernia  COUNt 0 14 6 14 5 39
ypertriglycerisemia
Group 96within 0.0% 212%  231% 560% 714%  302%
count 0 27 14 16 6 63
Low Level HDL
Y%within 0.0% 40.9% 53.8% 64.0% 85.7%  48.8%
count 3 33 10 8 1 55
Level of HDL Normal 0.043
%within 60.0%  50.0% 385% 32.0% 143%  42.6%
count 2 6 2 1 0 11
High Level HDL
Y%within 40.0%  9.1% 77%  4.0% 0.0% 8.5%
count 5 52 18 17 4 96
Normal
Ywithin 100.0%  78.8% 69.2%  68.0% 57.1% 74.4%
Level of LDL 0.365
count 0 14 8 8 3 33
High Level LDL
Ywithin 0.0% 21.2% 30.8% 32.0% 42.9% 25.6%
count 5 39 12 8 1 65
Normal Group
Ywithin 100.0%  59.1% 46.2% 32.0% 14.3% 50.4%
Hyperlipidemia 0.068
s count 0 27 14 17 6 64
Hyperlipidemia
Group 96within 0.0% 409%  538% 68.0% 857%  49.6%
count 5 66 26 25 7 129
Total
Ywithin 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%

by Pearson Chi-square test or Fisher's exact test
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Table 8. The Crosstabs of Oxidation Stress Level and Hyperlipidemia among Constitutions

Oxidation Constitution Total Asymp.
Stress Tacumin  Soyangin ~ Soeumin ~ (n=129) Sig.
Normal G count 16 16 14 46
§OpF
Low Level o oo 96within £1%  33%  63.6%  S11%
Oxidation Hyperlipidemia 0.280
Stress Hvverlividemia G count 22 14 8 44
11
A A S7.9%  467%  36.4% 48.9%
C 1
. Normal Group ou'n t. i’ ’ ’ ’
High Level o Fwithin 500%  583%  33.3% 48.7%
Oxidation Hyperlipidemia 0.597
Stress Hvperlividemia G Count 9 5 6 20
etlipidemia Grouj
yperib P Gwithin 500%  417%  667%  513%
Normal G count 16 16 14 46
§O ¥
ormat roup J6within £1%  33%  63.6%  511%
General Patient G count 8 6 3 17
n tient
Low Level  ugsifcation of e FAERE O g ithin 21%  200%  13.6% 189% o
ation . .
Stress Group Risk Group . count 5 5 5 15
Risk Group o
Ywithin 13.2% 16.7% 22.7% 16.7%
C 0 12
Great Risk Group ou'nt' 4 >
Ywithin 23.7% 10.0% 0.0% 13.3%
Count 9 7 3 19
Normal G
ot roup J6within S00%  83%  333%  487%
General Pati G Count 5 0 5 10
. n tient
High Level  (lagificadion of e FAERE O g ithin 27.8% 00%  55.6% 6% oo
ation . X
Stress Group Risk Group . Count 1 0 1 2
Risk Group o
%within 5.6% 0.0% 11.1% 5.1%
C 0 8
Great Risk Group ou'nt' > >
Ywithin 16.7% 41.7% 0.0% 20.5%
by Pearson Chi-square test or Fisher's exact test
Table 9. The Crosstabs of Oxidation Stress Level among Body Mass Index
Body Mass Index o Asymp.
. o 4
Underweight  Normal — Overweight  Obesity Hi }l;els?ég;ee Sig.
Low Level Oxidation count 4 4 19 16 4 87
Oxidation Stress Ywithin 80.0% 66.7% 73.1%  G4.0% S7A%  6T4% o
Stress High Level Oxidation ~ count 1 22 7 9 3 42 ’
Stress %within 20.0% 333% 269%  36.0%  429%  32.6%
Total count 5 66 26 25 7 129
o Ywithin 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%

by Pearson Chi-square test or Fisher's exact test
a. 4 cells (40.0%) have expected count less than 5. The minimum expected count is 1.63.
Under 310 Free-O2 rate belong to Low oxidation stress group and over 310 Free-O2 rate belong to High oxidation stress group.
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