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Study on the Correlation between Homocysteine and Serum Lipids
in Cerebral Infarction Patients

Sang Kyu Nam, Mi Mi Ko', Jung Sup Lee', Yong Jin Shin, Ji Young Jeon, Jae Gyun Seol, Seok Jae Ko,
Seon A Lee, Ki Ho Seong, In Lee, Sun Ho Shin*

Department of Internal Medicine, College of Oriental Medicine, Wonkwang University, 1. Korean Institute of Oriental Medicine

This study was aimed at investigating the correlation between Homocysteine and Serum Lipids in Cerebral
Infarction Patients. This study was done with 69 cases of cerebral infarction patients who admitted to department of
the internal medicine Jeonju Oriental Medical hospital, Wonkwang University from June in 2007 to May in 2008 and
with 46 people without 6 major risk factors (hypertension, diabetes mellitus, hyperlipidemia, ischemic heart disease,
past history of CVA and TIA) as control group recruited at department of the internal medicine lksan Oriental Medical
hospital, Wonkwang University from March in 2008 to March in 2008. The general characteristics along with blood
homocysteine and serum lipids are recorded and analyzed according to blood homocysteine levels. A total of 69
patients and 46 control groups were included in the trial. In cerebral infarction patients, total cholesterol,
LDL-cholesterol, triglyceride were increased according to concentration of homocysteine, but no statistical significance
was noted in this study. The Correlation between Homocysteine and Serum Lipids was not proven. Further research

on the subject is needed.
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3, ZARHS
BRLEI EROIA 2 BRl0) (i, A, WHQ) B, T
RES, AEL 5184 4BTS 52 QWA BHOZ FAI5

2O go=

- A8 INC 7&1 7]1&0] QA B8 o] 140/90 mmHg
OlARl A2, B4 U3 237 AUE XNEHOT 2L WS B
O[ALL 9l & deler Faizt AR FL.

- g 1997A vl GiRsks]olAl Aelgh 71&E] A

S &8 Y(Fasting blood sugar: FBS) >126 mg/dL, 4]1& 24]
T+ EEH(2 hours postprandial plasma glucose level: PP2) >200
mg/dL, HbA1c>7.0%S] HAK 47 E HolAL 9 & gt
o7t A AL

- ZAIEE : National Cholesterol Education Program(NECP)
71E wie} ZET A E(total cholesterol: T-Chol) >240 = X
Ur Aokl ZEAH E(low density lipoprotein-cholesterol:
LDL-Chol) >160 == &4 X E(triglyceride: TG) >200 mg/dL2)
A g HolAU e & AXNEE AR Foi7} 7HAl

- AEY SlEd HEEE  BA T2 98713004 §
g JdEZEs Ad UAU XE W2 WHo) UE 42

- Homocysteine®] Z7 : ]2 & 8417} o]&49] FE4EHo]
A gt CLIAEE o83l SE35IITt

- 85 XY &F : €% total cholesterol(T-chol), low
~cholesterol(LDL-Chol), high density
lipoprotein -cholesterol(HDL-Chol), triglyceride(TG)E &&35}%3
Om, 7060 automatic analyzer(Hitachi, Japan)E A}E3dl] &F
3} e, T-chol, TGE= A E, HDL-Chol2 XM S ALE5)
o £85I S, LDL-Chol2 Th23 Z2 Friedewald] &Alof
wet AlAreR

density  lipoprotein

)

[LDL-Chol] = [T-chol] - [HDL-Chol] - [TG/5]

5. EAEA

EE g+ MeantSD Hi= Number(%)Z2 LVERIR O,
M &H 4= Student’s t-test@} General linear modelsS AFE31$
1, BEL] JEIA e AL Kruskal-Wallis  Test®}
Wilcoxon AFEBIRTE.  BlESHasE
Pearson’s chi-square test 5= Fisher's exact testZ AAlGl] &
Aokt ZE A 42 p-valuert 0.05 njgiol A2 el
AOF FIUCE 2 JFE SAS 9.1 for WindowsZ 0]
51Tt

two-sample testE

=
=
golo &2

i
)

1) B
AN A 694 F 2 38, o4 31Eelzlien, A
2 ThE3 2Art I tdAES 89
& At 2 GHE 621111194, 82
66.71£10.794 &2 o449 B HFo] tih A4 LERLSLE 39
S Alole glgled, 11 9 A (aded, IS, g, d¥
A AEE 8, HDL-Chol, LDL-Chol, TG EolAE Ao w2
7S Afol 7t gigirt. H¥ol wtE i homocysteine S FAI5H
A G4 12264637 umol/L, A 9.6042.72 pmol/LE
Holldl 298 =4 UEKCH, T-Chol2 W42
184.42+45.21 mg/dl, 342 209.48+42.59 mg/dIE HAollA]
ol vlel FeA =A UEREE ACE BEHUCHTable 1).

Table 1. General Characteristics according to sex in Cerebral
infarction patients Group.

Variables Sex -value
Maleln=38) Femaie(n=31) P
Agelmean=SD) 62111119 66.71+10.79 00887
Hypertension (n(%?) 1350.0) 19(63.3) 0.2716
Diabetes Melitus (n(%) 15(39.5) 10(34.5) 06756
ischemic heart disease (N{%)+ 381 26.7) 1.0000
Hyperiipicemia (%)) + 381 6120.0) 02798
romegystene oL 0064637 9808272 00Ot
T-Chol (mg/dh c
(mean+SD) 1844244521 209.48+42.593 00210t
HEL-Chol (mg/dli -
(mean+SD) 41.53+9.98 45421210 0.1474
LDL-Chol (mg/dl) . S
(mean+So) 104623872  12099+3558 00720
TG (mg/dl X . -
(Mean+SD) 191408237 215390896 0.3257
facr pvalue was calcuated by Stugent's *test. and Pearson's chi-square ‘est
+p-value by Fisher's exac: test T owvaile (505
2) AL
R 468 & W 8E, o4 38holem, Hyo) weE
YU EAE TS LUTH B dEE 240 2 gy e
55.38+12.964], & 52.03+7.69M 2 ol r ¢dEbo) tha
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A B9 Homocysteine 5ot €5 AAskeoi] dad A7

=4 vERgoL |98 Aol Qink Mo uwE
homocysteineg 418 Zi} 42 12.32+4.02 ymol/L, FE &
8.95+3.15 umol/LZ wdo] oldol visld FeatA =4 Vet
won, 8% X&E 8438 21} T-chol, HDL-Chol, LDL-Chol,
TGOl A& ol whE [ Alo)7t YilrHTable 2).

Table 2. General Characteristics according to sex in Control Group.

Variables S -vallie
Maien =8 Female(n=39) P
AgelmeanzSD) 5538+12.96 5203769 03992
Homocysteine(umol/L.) . can A1
(Mean+3D) 12302402 895£315 0.0143%
T-Chol (mg/di 5
(meanzSD) 212.75:2330 1988423437 0.1640
HDL-Chol (mg/dl) B
(mean+S0) 500041184 5213988 05423
LDL-Chol (mg/dl) s
(mean=SD) 1403042128 1262943454 0.1245
TG (mg/dl} P
(mean+SD) 112.25£28€1 102146333 0.1686

Each p-value was calculated by Wilccxon twe-sample test * pwvalus <Coa

2. A2 R 72 % Homocysteine % L A& ST 8]0
A

BAREY HETY EF homocysteine & B AHSTE
HlaE Bokct gEy HEg HASHL vla Bt 23 8

9} homocysteineo] tHETEL UL SAFC] Feld
QAckh Tt NESTE Hlasl HE SAkCd AT
HDL-Cholo} Ztz} 43.28+11.07 mg/dl, 51.76=10.13 mg/dlZA]

111.97+37.64 mg/dl, 128.7332.87 mg/dIZA} X}l ThET
o] vlald  FYstA A UERdsh 2l TGs 2
202.17+100.12 mg/dl, 103.86+58.65 mg/dIZA] B AFZ0] ThR
ol Blg] F98IA =A LIERITHTable 3).

Table 3. Compaﬁson of Plasma Homocysteine and serum Lipids
Level between Cerebral infarction patients Group and Control Group.

Variables Patients Gontrcls p-vae
Age(mean=SD) 64171147 5261874 (0001%
Mele/ Female( + WA 84S oo
HOMOCSIEMEWTOALT jro7aso1 asasss 928%8
-Chol \mgant 1056084550 001263208 05218

- + .
HoLeno (gl BBENOT BUTEHIOE OUCE
LLCal Mgt igrednes vm7aeREr 000N

s

1o ingie 2170012 1038628665 00Tt

Each p-value was calculated by general linear models 't adiusted for age sox

+p-value by Fisher's exact test, ¥ p-vaiue <005

3. EFlA @5 Homocysteine kol W A&zt Hlnl ¢
thEFoll4] EE homocysteine 5 E 5~10 ymol/L, 10~

15 umol/L, 15 pmol/L 0]438} A} 71X} HFE visolid A& &

TE ol 2o Bt JEn gdEe BE F 24 2

HDL-Cholo] homocysteine &E ®HFHZE  ZH: 50394871

mg/dl, 48.88:11.29 mg/dl, 62.75+5.74 mg/dIZ |4 QA LEL
wOLY, T-chol, LDL-Chol, TG 5eI$F Ajo|7} giArHTable 4).

Table 4. Comparison of Serum Lipids levels according to
concentration of homocysteine in Control Group.
Hormocysteinelumoi/L)

/ananl = T =0 pvau
Ageimear=SH 5875101 5750404 063t
Male/ Femaleint - 37581 2/2(4) 00331+
T-Choi {mg/d 0 o LaT s . 5P DR LA 4 ~ 1an
; 2022143714 19788+1082 2002543012 04861

48881129 H75£574  Q0185F

W336E10336  10071+4751 190005742 (7796

4. E7lktol il 2% Homocysteine Zof whe Yrts E7 U
Hlw o+

siakroll 4] % homocysteine % & 5~10 pmol/L, 10~
15 ymol/L, 15 pmol/L o] &8} 4] 71A] HFER Liroisd A &
T2 02 248 2 A7 homocysteine L7 8 FUEE

T-Chol& 217+ 190.79+50.59 mg/dl, 195.52+42.76 mg/dl, 219.43

x2208 mg/dl, LDL-Chol& Z}Z} 109.15#37.20 mg/dl,
111.99£39.13 mg/dl, 12517 3582 mg/dl, TGe ZiZ}
186.82298.57 mg/dl, 208.14+95.40 mg/dl, 249.86+123.27 mg/dl
OR BTl 44T XS TP £ o) EAH goue

HOIX| &drh

Table 5. Comparison of Serum Lipids levels according to
concentration of omocysteine in Cerebral infarction patients Group.
HOm2Cysenalumol/ 1

— pveiue
0~15

01246

00784

01545

419021138 (13804

1923913 04422

2081429540 24986412327 02188

#ails test —paale by Fisners exact fest ¥

Il z

Cle
=

PEE- 10

Homocysteine2 24188 B A4 2] methionineo]

cysteine QT WRANE = IHEOIA W71 BEIRIEE o5 Akt
Aol TdBH= methionine synthase, Methyltetra hydrofloate
reductase (MTHFR), cystathione B-synthase 9] Aol FHH
Aol AL @4), Vitamin B6, Vitamin B12 59 HZA¢Ix}7}

AE= ul HyperhomocysteinemiaZt ZefEl™, E3F R&E9l ¢
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Wt - o] - o184 - UEA - HAY
T, 3 7 Ad, AF 7189 olgel UE EXlelAA
homocysteine®] Ar&50] ZIE wbd=c}'”,

19694 McCullymﬂ (=8 omocystelneO} 57}51 SHAA

HQILE AoloA] BHIASH sWEHEN H4EIEE H16}
HA} &% homocysteine®d] £717} :;/gﬂ 3 oﬂi}gg}-— XEH
g tsdE AABKE L, olF B AFE Edl FHIols

SHAAHIEEC] S445E W 2189 SHeIAR O‘Eﬂﬁ
ac® gz Zhomocysteined] HAHpEXE 2 ‘__'1, oz ZE 2]

5-15 pmol/LZA1 15 pumol/L 0} wi Hyperhomocysteinemia =2
B Aok 22 ¢o] wi2H homocysteine2 A181E, Q1AME,
EAR ZHolM H4E35S fudhs RO aEm .
5‘8@9}% i LEY, gd, E58F 89
A ol&el AERIARE 7HAAL Qlem, ] AEIAEA &
43lg g A2
Slsels QIXIHY]

—EX]EO/ =

A
e 7
_‘E o

A

Z 7} homocysteine®] ¢33
7Y dTEE 4HEHE 8
= ol Yelo] =,
v QFO] 70‘6}7-11
HDL-Chol®] AS A}& cholesterole_J
gde zZaxrm?, €3 homocystemeO]
HDL-Chol9] s=&0] R4 UA wA Ugem™, £& 152
Al AHQIE E @Kol 4] cholesterolit TG} =A Liths |
279 FHolA homocysteine®] Z7%0d7} homocysteinei} TG
o #EE S Hu®71 Qlck

ololl AA= X dA EAKY homocysteined} €5 A1Z 119
BA] thoh Lol A 20073 69 19 2E] 2008 58 30 7}
A g Briskal FFEoHE el Sh 2 o] Y AEle] arH Yy ER
Bl 4 ool Qad+ Fojoll ATHOE S5 XA 4 g}
9B E U O FE LA, HARFCE 20083 32 1Y HE] 2008 3
4 J1E7HA HE@dele] Aol ngel gy, IXgE,
g HEs TIA Zghel AHe] gie AlE ¢
Witoll tiedsle] et Fool
e g gkl A3
EXg 4mEY
1501k o]
Holl & ehd
2.26+6.37 umol/L,
.60+2.72 pmol/LE ‘E}MOHH ol =4eH, ole
ol A ] Z4 A2 homocysteined] &4ollAl F
EUrchE Haeh d)dt dyjolth ¥F
LDL-Chol, HDL-Chol, TG SolAlE €d1e] xjolrt 9,
T-Chol& & 1844244521 mg/dl, 4L 209.48+42.59
mg/dIE A4olA S96lH =AH UERIT) ol o179 @)
A HER SAlIMS €5 AE S B4 i oJdo] T-Chol,
LDL-Cholo] $2J8H4 941, HDL-Chol, TGS S0l g
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HZFo)A hdzlel Y SRS UTRC) AT 46
B 5 gy 83, o4 38FolRom, BF dES 2A% 23 ¥
S B ¢igol th BA UEIEOL R0 Aol gigich

4490 W homocysteine2 &40] ool HIGlH KA =
A VERG T, 82 K&l = T-chol, HDL-Chol, LDL-Chol, TG
ZFolA] HdHof ot Aol 7t gIATt
208 UAFY HAGd sxk? 719 % homocysteine
% AdsLE vlus] HUrh € JHE BE & ul
A3} AN gXho] thE Tl H]8kd homocysteine &%
=7 eI QLY RYI6HA] 4o, ol 179] ¢1TojA] k]
B §X}$0] A Bl RASHA A4 Usich= 239
oyl

E’.O
i

[=)
T

DL-Chol % LDL-Chol
ReIs wsiol 9
= T UAT 0]
]6 Al T-Chol,
LDL-Chol, TG 8T
zolE HIrt
CH2OE  homocysteine 15 pmol/L ©)&r2 uj
Hyperhomocysteinemia®® 3.7 AT} homocysteine L7} 10
umol/L tlglo] BigkAlslte JE /wog HFM BA
T HETE =T E 5~10 umol/L, 10~15

ol-=
umol/L, 15 umol/L 014}9] 3F 2 & LHrojA] vl wsl BQkct 8t

| -
Sre

Z¥7} homocysteine

Aol A= homocysteine T/} =2 TU$E T-Chol,
LDL-Chol, TG B 4417} 4% RS B2 4 Yo}, B
AZQ RAE S LIELIA tae HEE 4= AUUTH HETO]
A= homocysteine@t &% A& (T-Chol, HDL-Chol, LDL-Chol,
TG)2 J#E S B £71 gdnt ol= 0179 dFojA o] §
9 W BHE & SEAIAHRIN €5 AZS o] giicle
B9 visst Zijolth

OldtolA A BH AN BXE V/H ol il TG 5%

= =, HDL-Chol %! LDL-Chol % L= ] VeI OH, 5 E
4 BAbrollA] homocysteine =7 ]- é} <82 T-Chol,
LDL-Chol, TG9] FAI7} &8 4 %\E 7tedg BMrh 1
L 2 drolAle 24 KR gAY A Hlon, x|
=W @ Aol opd YRT Ao =0 YLHE & FIHE
CH9l T A STtel S 9 2 QI8 X SofA4l9] F71 ed7tvt
ZQosh Zog AlE¥rh

JEok ESIL 71&E SEA9 Hi & M
SRS thA O E homocysteine™t @& A& =59 ¢
AlHAThEH 11 297t Qlat, dRAE

g 5 A ALE AlgHn
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¥ 2 8719l Homocysteine =59 &

o}& X301 homocysteine &% % X &&%(T-Chol, HDL-Chol,
LDL-Chol, TG)E EA3lo] tleu 42 dE8 ¢t

¥ A4 BT R A] homocysteine SE & & w0]
AHFECE FASHA EA LIERITE HE 48 SXollA] T-Chol
EEE Y70 @Y FECE S =A4 UERKITE HZE4 g
AFEo]4] homocysteine=s T tHAEFHLH A4 VERGOLL &
IR WITh W BA BRI HDL-Chol SEE AT
HIgkd S8 WA UEeRdTh =AM ZXrollAl LDL-Chol
=EE ET v1sld S5 wH UERGTE X A4 Xk
oAl TG BEEE thEFo) vlgld |SA8HA &4 Viekart =3

A BxlFolA homocysteine &T7F &2 ZULE T-Chol,
LDL-Chol, TGS X7} 4&E A JEE 4= U2, ¢

QIGIA] EUT

ZA ZN T
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