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Addista oo st Hsay

2 o UEI| - Yo - G YR @5% - A5 - 171 - BYE

k)

Hf A : $RA2HUS 83 Uiy AXY )5 o, 848 A3 2 ¥d YYo B
o S4FUANEE dodled FaT 48L e Aoz 4R Utk ARAES ¢4 AR
#AEAN ZEA2EQ BF FEo S 9IS A= A AAEFH ZRA2HUAA 4
oA A AL doln A sl

Wy Agddste HYd WY 6988 e sgn, ZEAAEHS 8% FEd SYUF
A FA IAES dolir] fdA ERAZEHR 83 559 o8] JAES FHA A univariate
48 Aok w4 A A8A #3xFy @AY @A A88A AY fFd -
32A2HR 8% 55§ AL

& o}:

1) 8% ZRA2HY 5 FA4 dZ2PoA 88+21mmol/L, T ARA FALolA
26110 gmoL/L, ¥SA FAZAA 219104 gmol/LEA R4 h2F3} viwsiA w4 A
B A7 45N @xtelA] 2z FolstA FrMa st @ p<0.05).

2) A HRTY 0UEHSF e ARANLHIEFSZ ERFALS 9 AYAANE 5%,
T NEA @AM E 86%, BAEY RlTAME 85% A FERAIZHABS I

3) 8% g4 AN dZzFES duss 845N FRFAH FAHLE fo% FUHE B
A3(10.7+4.8 vs. 1563%£54nmoL/L, p<0.05), T4 A¥H FAF(10.7+£48 vs. 11.3:£53
nmoL/L, p>0.059)l M e #% Z7l= Ao

4) 8% 3nA2EQ 59 A QAHunivariate £4): A 332 52 A4 o
ZEdAE 93 AZoteldx e %9 4# #A(r=057, p<0.01), EF e BpAdEs &2
A# BA)(r=-053, p<0.05), T ARH FTAME YA Zdolgd T G 4
BACINTHr=053, p<0.0l). EF YHEA FAFoMes ¥4 G4 =9 §9 4@ BAS
HAtHr=-0.42, p<0.05).

5) Fd7te) B4 €9FY ALY FAToA HFQT BN 3 ZEA2H %
7t AFsEAT EAHA FoAe ATK289+15.7 vs. 17£4.8 umoL/L, p>0.05).

6) TUANAY AYTA Agze 4T AT ARE g4 AR AT Gt
A B ¥ A8E MR BxelA 8% sRA2HQ FE7F fFo3A Fvbshsch
AdaA AgL oA ALA gaiTelA 14%, AN SBAFAM 25%A AT ¢4
AR gazs FAEH @RFA FF dEzETH oA FIEA2HAEFS 0dds
ratio® Z+z}t 118.75, 107.7% ¢tk whA A1%A A7z A5 gaiFod Ay dzFdd v
814 Lp(a)®l Odds ratiox 2zt 1.88, 1.59¢]31t}

¢

o

AR H718  FFA FF EF 8 Al oFd Rastny

Tel : 062)220-6296, Fax :062)222-7673, E-mail : choikc@chonnam.chonnam.ac.kr

- 1106 -



- Won Choi, et al. : Prevalence and Determinants of Hyperhomocysteinemia in Patients with Chronic Renal Failure —

7 54 Azely B4 APz NEQ KV nPNA %o @2 3RA2H 83 v
Wl ghyd ARA AT £ Krt/VIE 20190 T 20049 Fo2 YFHxm 27t
275197, 15.8%149mol/LH Y HAEA grlielHE Kt/V7h 120181 73 1.2014R1 &
oz BFse w 7 23x132, 152+3umol/LE f9% Aol gtk nPNAE 0.8g/
kg/day ®etel 3 0.8g/kg/day °)4d¢ Lz EFIQS wW Y IRAAHA ¥EE ¢
A ARA @A 278%83, 255+11.9 pmoL/L(p>0.05), HFAN FlFdM = 22216,
191295 pmoL/L(p>0.05)2 #9% Aol & Holx Wit

Z B:EA5H PAlolNg ¥F ZRAZHI FEE 84 g4 29 4@ BAU,
YA ey AN ZRA2HY 84 522 /Y F8F 44 dAe ¥ XA A4
AR gAoA FAR Lpa)st HEoA 8F IXAAHY FEE 4984 g9 EY¥Y

A% AAZ At doh

M =

JEZRA2HAYF L g AEA @R OB
2 uhgsint? s AEEA A8 SHAHY 9
Azfelt)?, mhy ARA gAAAM S} EF AG
Jole AdA Ageln] $2 UdHE B4 A
2E 21 e U] ARAF 82 AA AT 99U
Z YA Aol 50% o4 AXsuz? Wy A
A gxReA YA A did (87 e
Fasit, oy I8y ZARIM A TRAIZHQY
e AT BAFY, H @ wxyPe FU94
9 EYHQ 94¥ AT AP ? dukleiE
A% ZRA2HQ 8F FE Aeol o 5-7%00A
TR F AP w@r) ARA FABAME uk
23 vz 42 Aol HEFe] WY 5u)
oA 108 o 597

%7] ARA RSN FIRA2HJIEFY 7]
AL WEs) wEA AT Y 94 55, g
% Bs %%, HED B $E9 #4510, @ AatelA
o FRALHQY hAge F2I B Rez
BusEn Aok BAREN Foly IEA2HI YF
57t B BNF wmale F+Hn?, 1 71A
e HasAE FAT ojmtx Bt 24 FolAq Y
g4t 3E, 2 vjew BP9 440 BAY AR
E‘__T’..El‘}’\i‘:]'m.

olo AztEe Av)sol AU, WA AR
BAE, D YAEN $ATL AL FIRAA
Q¥ZHY A7F &4 Az e fHes Ao, 7

ok

SEA£HAYEH 94, v B, 2 ek By
FESS 4 BAE YolrnA AT7E sk =
@ HEEA2EHAYF] By ARH BAEAA A
Yo ARL Yoslk YA 9Y ANYE o
4 A7l AL AW o} FEW A=A
REg A 2ok B4 ARH 8ATH AR 83
FoA AdwA A8 4% B FRA2HA ¥
8 245 FIRA2EAYF] e JYBA
A dB4E AT

Chat S W
1. O &

19999 SHRE 1999'd 99 Alojo] Hdchsta
ol LT 699 S didez sEn Gy #3e
Adstgc. A2 dzE(n=20)& A 2doleldo]
15mg/dL o)3to]dA ZAoleld A& 50mL/
min/1.73m* ©]42 < didez Yz, Aol
Y HAgo] 20mL/min/1.73m’ mlgte| WA T g
€ 2 gv F& WY ARF @A n=29)22 A
93, 3 o) BAREY F2l FAFE AFY
A (n=20)22 ERIACE AREY A AT
& 19 94 Img, ¥EMI Bs 6mg, 2 WlEHY By 12
wg€ 27k B&ath

2. 4y

¥y 32A2HQ FEE IMx® system(ABBOTT,
USA)E o|439 Fluorescence Polarization Immu-
noassay(FPIA)¥2l2 &AsAth. 83 LP@9Y ¥
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E+ N Latex LP(a) Reagent(Dade Behring Inc,
USA)E °]&3l9 Behring Nephelometer System&.
2 &3

B RA2HAEFS AY dARTY 0BREHF
oldez Hosqurt ¥H vwEHY = FHE ITH
Al & Y IRA2HUAE FAHA @A FAHER
. & ¥9A ZH2HE iz FH2dHE AU
ZH2HE € gFANE EATH g2TdM FH3
Atk F9L& 4 U o9 FAR g Tom
TEAch FxHE Qded s AT AEIA
B4 Fold AgEdn THA g20] 126mg/dL o
Aol Agraiglt.

AEEA P2 HxEad A2Y9 &5 7%
A3k7t A Y Myocarial SPECT4 3|8%e] e
A5 #EFH 23N A A, 7iE HAHFG
%, 4440 FHFB)3 ECGH ol gle A
T+ FHoE FAHIARVT T ARA $ATH
FAEN gAFAA £ AlFoly AFY HPE
o] P7AAEQ KtV nPNAE Adsigia ofd ot
2 ¥4 338A2H FEE v #4319t

o

3.8

d%, 83 Zdoleld FE, AyolEld Hag,
Kt/V, nPNA, 7H4 A53d 94 713, F 24260
A, A9z EH2"HEX, 1dUE FIA2EHER, Lp
(a), apoprotein Al, apoprctein B, 94t X, #E
B %, 8% 3RA2HU ¥EE AY dizd, ¢
A ARA #AFF A5 FRAFNM qF FF
3131 Pearson 4% ¥43% Spearmam A# #4&
o]-§-5t5irt.

Z1zte] FolA A ZRAAEHQ FES oY Q)
25 Alolo M univariate E4& AUt BE
ZAEE Hod EEUEAE ZAHAT 7 239 v
e ANOVA test®} Studunt’s t-test® o] 831
tt. E4Ae] BAF Hd5EL pitel 0.057NE F
Aoz fof Aoz @BAsAC

| o}

1. WA STAAHP S5, USQAIAERAUSO
fE 3 @ MW A%

PE A% L dE=TAA 616824, B3 A¥A

AT A 57134, 7] AEAH BHARAFAM =
532116349, Z FoA dABAde FAH FoT
4% A Holx ¥tk dxF2 PJF WY
131+165mmHg g3, T4 ARd gad3 dax
4 gAFoMe 7 1483%156, 147£18.3mmHg
(727} p<0.05)2A dsto) o8t A =it

g3 aoleld ¥z A AEA gA23 ¥
AN g 2 FA gz Haste &
9574 F7H8MEH0.8910.2 vs. 851%3.17, 102=
53mg/dL, Z+7t p<0.05, Fig. 1). @3 ¢xvle gz
T v T ARd g4 2] A% @
AolA 2zt 4P AT BFAH F94e sl
(35207 vs. 3.1%0.7, 31+05g/dL, ztzt p>0.05).
g AlRA §H 71w ARA ZolME 216
Yoz YARA FolMr 405¥90|Ur). ¥Y F
EH2HEXNT Y AFH SA4FFd »wr) ARA
AN A3 2T 2o 4z f98iA PBast
HrH219.3+956 vs. 1611%55 156.8+47.8mg/dL,
Z}+z} p<0.05, Table 1).

A =T BUEAT olFE HIRAIZHQ

02 AL 9 FIRALHIESTY /43
€& AR U2F 5%, A A8 T 86%, ¥
2N BAT 85%FHTable 6).

2. B SDAAHQ St HlERIXel
AR

Y% sEAAHQ BEE 22T vZsN Bl
AR PAZH YARY BTN FAHLZ &

45
S 40 L o . r=0353
E 35 % . ... .p=0.019
H LA . -
g 30 o . s

25 ¢ o
] T,
g2 et . .
ERL . ent .
g 10 o
& 5 . .

o
r

serum creatinine (mg/dl)

Fig. 1. Relationship between plasma total homocy-
steine concentrations and serum creatinine
conentration in chronic renal failure and
hemodialysis patients.
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Table 1. Clinical Characteristics

AFH gl HERALHAEFTY FH9¢ £ 2 2F QA —

A F7F3FRATHB8E21 vs 26.0%10, 21.9+104
in Controls,

Chronic Renal Failure, and Hemocia-

lysis Patients

Controls CRF group HD group

wmoL/L, 27t p<0.05). 83 ¥4 FEE AY d=
T3 vREHA BAREN gAFAM F47F FHE
HHI(10.7448 vs. 153%54nmol/L, p<0.05), T
A ARA #gA4F(10.714.8 vs, 11.3%53nmoL/L)el

N 20 29 20 o
Agelyrs) 616%82 57+13 5315163 AMe Atel7h g THTable 2).
SBP(mmHg) 131+165 1483*156° 147+18.38"
DBP(mmHg) 85115 91101 93+156 3. Eégf“';ga%”""” 3y sIALH
BW(kg) NA 575+134 592101 =
Heighrt:;r/n) NA  1588+*105 1627+99 1) OxE=z
BUN(mg/dL) 182459 981%+34° 745+374° L N
s-creatinine 089402 851%32° 102+53" Univariate E414 93 SRAZEAY F=st
(mg/dL) %o 4% #AE 8 RAe YAVHTY BpAAT,
Albumin(g/dl)  35%07 3107 3105 o] AT BAE ¥ NE WA GAX, WA =z
Comimin) | TLILERT SATST IS olgd wERlh o0F BAY f48 AR Ae W
on LHI DL 30,
(month) A Zdoleld F=9 %9 A BACIA(r=057,
T-cholesterol ~ 219.3+956 161.1£55° 1568478 p<0.01), A vlElY] Bpx|ot &9 A BAE w9
(mg/dL) tHr=-053, p<0.05).
LDL-cholesterol 124648 98.7+467 882+378
(mg/dL)
HDL-cholesterol 465+174 354%15  494%37 4
(mg/dL) | - =01
TG(mg/dL) 1476+%.1 121466  115%635 s§°35 T sl S,
Apolal)(mg/dL) 121.4+348 947246 947123 %5 al n .\'
ApoB(mg/dL)  987+319 7961256 747+28 2% o
Lipoprotein(a) ~ 204%15  332+138" 315+255° 38 2%
(mg/dL) gé 2 } *
Fibrinogen NA  3218%521 307.3+6l 2% s s
(mg/dL) I
Values are expressed as mean =SEM, NA is not ! o ; ; ;

applicable, N : number, CRF : chronic renal failure,
HD : hemodialysis, SBP : systolic blood pressure,
DBP : diastolic blood pressure, BW : body weight,
BUN : blood urea nitrogen, Ccr: creatinine clear-

ance, "p<0.05 vs. controls

Plasma folate, log-transformed numbers

Fig. 2. Correlation between plasma total homocys-
teine and folate in chronic renal failure pa-
tients.

Table 2. Total Serum Homocysteine(tHcy), Folate, Vitamin Bs, Vitamin Bz Levels, Kt/V and nPNA
in Controls, Chronic Renal Failure and Hemodialysis Patients

Controls CRF group HD group
N 20 29 20
tHey( pzmoL/L) 88*21 260100 219+104
Folate(nmoL/L) 10.7+£48 11.3£53 153154
vitamin Be(nmol/L} NA 66.9166.7 4881482
vitamin Bj2(pmoL/L) 1,035.9+5826 888.8£436.5 1,0126+£379.8
KV NA 091+0721 060x057
nPNA(g/kg/day) NA 08105 06X05

Values are expressed as mean TSEM, NA is not applicable, nPNA : norpmlized protein equivalant of nitro-
gen appearance, N : number, 'Weekly residual renal function(Krt/V/wk), "p<0.05 vs. controls
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4 oa2 2) kY MERH X2
r=-0.
g o . . p <005 Univariate &4olA 8% $RAI2HRQ FE9 &
£E o "o o 43 BAE B e WY GUA, WY vER
EE 25 | T . BeAl, Kt/V, ¥ SHES2A%2, %9 JAAAE
g:;; ) | by " 29l Ae ®H wEY By, ¥ ¥R AdotEy
Bo st . SEQD o1 BAY £94¢ 712 AL WA aq
a- s N \ . . ) olEld Fxe} 4o A# TAIHHr=053, p<0.01,
0 1 2 3 4 5 6 Fig. 2).
Plasma folate, log-transformed number:
lasma folate, ogmms O numi S 3) HO_HM QIE
Fig. 3. Correlation between plasma total homocys- Univariate 2404 83 3 g2AAH<QY %7}
teine and folate in hemodialysis patients. . R A .
9 Ag FAE B AL A X, 84 g
Table 3. Variables Significantly Correlated with 9 BpAl, Kt/V, A%d #9 77 9 d2gd2vlo
Total Serum Hemocysteine Concentra- 3, oo AlY TAS B AL ¥H nElw B
tion by Univariate Analysis in Con- S -
trols, Chronic Renal Failure and He- 9 EA AgoleldolHt. olF FTAH FoHE 7}
modialysis Patients A AE Qs o) 4B BANAHT=-042, p<
T P 0.05, Fig. 3, Table 3).
Ln folate controls 0.12 NS 4) S99 Al
CRF patients -0.2 NS AN 7o) FATANAM v Fdol HisiA
Lo vitamin Be opoanents 042 <006 gy sEAsd FEF ASHIAT EALY F
n vitamin controls o
CRF patients 029 NS 4L UAUTH289*157 vs. 1748 pmol/L, p>
HD patients 0.02 NS 005, Table 4).
Ln vitamin Biz controls -0.53 <0.05
CRF patients -0.13 NS
HD patients -0.33 NS

Table 5. Total Serum Homocysteine(tHcy) Con-

Ln creatinine  controls 0.57 <0.01 S . .
CR . centration according to Cardiovascular
F patients 0.53 <0.01 X . .
. Disease QOutcomes in Chronic Renal
HD patients 031 NS Failure and Hemodialysis Patients
Ln Kt/V controls
CRF patients -0.29 NS CRF group HD group
HD patients -0.037 NS non-Cx Cx non-Cx Cx
Ln duration controls
CRF patients NS N 25 4 15 5
HD patients -0.38 NS tHcy 236+9.1 301159 17.1+98 247+£104°
Ln hemoglobin controls ( zmolL/L)
CRF patients -0.04 NS Folate 11.3£42 137145 153%51 149*56
HD patients -0.39 NS (nmoL/L)
Abbreviations are: Ln, natural logarithm, NS, not Values are expressed as mean £SEM, Cx, compli-
significant cation, "p<0.05

Table 4. Total Serum Homocysteine(tHcy) Concentration according to Smoking in Controls, Chronic
Renal Failure and Hemodialysis Patients

Controls CRF group ~HD group
non-smoke smoke non-smoke smoke non-smoke smoke
N 13 7 21 8 15 5
tHcy( gmoL/L) 84+1.3 9631 262196 253+19.2° 17148 289+157

Values are expressed as mean=SEM, N : number, "p<0.05
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Table 6. Atherosclerotic Cardiovascular Disease Prevalence and Risk Factors in Controls, Chronic

Renal Failure and Hemodialysis Patients

Prevalence Odds ratio rovalence Odds ratio
Controls CRF group group
CVD 4/29(14%) 5/20(25%)
Smoking 8/29(28%) 5/20(25%)
tHey( zmoL/L)>12.1 1/20( 5%) 25/29(86%6) 118.75(12.26-1,150.6) 17/20(85%) 107.7 (10.2-1,135.6)
Lp(a)>477 2/20(10%) 5/29(17%) 1.88(0.33-10.8) 3/20(15%) 1.59(0.24-10.7)

CVD ! acardiovascular disease

Table 7. Total Serum Homocysteine Concentra-
tion according to Kt/V in Chronic Re-
nal Failure and Hemodialysis Patients

CRF group" HD group’

Kvv
<2 =2 <12 >1.2

tHey(mol/L) 275197 158%149 23%+132 152%3

Values are expressed as mean*SEM, ‘residual
renal function(Krt/V/wk), ' Kt/V/wk HD session

Table 8. Total Serum Homocysteine Concentra-
tion according to nPNA in Chronic Re-
nal Failure and Hemodialysis Patients

CRF group
<0.8 >0.8 <0.8 >0.8
tHey( pemoLl/L) 278£83 255%119 22£16 19.1£95

HD group
nPNA

Values are expressed as meant*SEM, nPNA : nor
malized protein equivalant of nitrogen appearance

5) S92 sl ARZA JFEIY AE A

Y AR @AEI EYEN FAE FTAAA
25 puFsiyd Adad AL b gAEdAN
g4 3EA2EHR FE7 f4dA UG A
A S T ARA @A 14%, AT
SR A 25%0 A GAsdTh v AEH #A4L
o HARN @aedAN A4 dz2TH vwsM 3
ZRA2HQJ™®SEF Odds ratiox ZHz 118.75, 107.7
olgich. T ARA @ HARY FHbTelA
A4 iz dlz2siA Lp(a)®) Odds ratiox Z42
1.88, 1.599 K (Table 5, 6).

6) WY AZt0IL M FHFTO X|FEL Kt/Vet
nPNA 20| ME §3 S2A|AHQ 559

™

g ARA gATelM FG Krt/Vrh 278 2

3 201U T2 YFUR A7 275+97, 158%
149 pmoL/LA L HAFY @AFANNE K/ V7L 12
ujgkel T3k 120149 o2 ERIAE o #4Z
23%£132, 152%3pmol/L¥tHTable 7). nPNAT
0.8g/kg/day vIgHel 3} 0.8g/kg/day ©]4Hl #o=
EHAAE o g AR #xF4dA 278+83,
255%11.9 /moL/L(p>0.05), BAEA Fx}ptol M
22%+16, 191195 mol/L(p>0.05)2M AT =Tl
A f9 7 ol ¢ Table 8).

i} a8

McCully?= 269] RN FIEA2HJYE
I FIRALHJDLF] T YHFHR FHEHA
359 A7 &S Bado SRA2EJIE HE
ol tAtg AAEE Fslohn| it dFe gz MEY
SRALHAL FAFAE H2E 58 AzHA
o2 diAb =AY, G4tz HER Bprt 2E AR
ZHeste deEled §4 5 T HEN-3IFAX
e dEdgaid 9l wWEleder i AW
23 @t A2EEe §4 Ba A¥Pes 24
E 3RA2HQ 8F 829 8% ZRAZHAAE
w9 2o oleld HAIBA2HAPF] ol g#
AN veite 27l FHANEE #BEEHo it
G AG . H2olle TRA2HILF glo] v
Bue AFd F55 FIFANLEHJIESE A4
9 Ag 5P A QAo wEA "iA
AF 48 A2 A FIERA2HJEFS F/A0
70],}_5};‘-,_ qu_la—m).

"y IRA2HRJAAE 84 Aol X9 4
=3 A ZF7hsld W ARA FAREAA AEE
T AN of 4uf 7R Asgp P
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AAEL AL WE2FL ¥A Adotede] 15
mg/dL °)3eldA Adolyd A4Ee] 50mL/min/
173m’ 0|49 & Wde= sz, Adoteid H
A&o] 20mL/min/1.73m° YT AH £4 AN8E ¥
7 ¥ & T4 AYd #xRFer s, 300
4 ol AEY U Dyl ARA ANTEE YF
A gAgez ¥Fagch

¥4 Adoleld FEE U4 ARH dxLH ¥
AEN galFeld Y g2FH v|nete {F81A
Z715tH0.89£0.2 vs. 851%3.17, 10.2+53mg/
dL, Z+zt p<0.05). & SlAHEAE WY ARA
PRZY L) ARA @xTAAN AN dEzT B2
t} FostA AP TH219.3£956 vs. 1611155,
156.8+47.8, p<0.05). A% FATolA e P Fd
9] B3 2% Aoz Alsdrh

ZEA2HQ dialel ®ag HebA(HA HER
Bs, BIEM Bip) 9% AL FIRAZHRJEZTZ
dozth Selhub $2& HEFA2HJBZ] udt
F9] Lol @A HelY Be APo| BFdaln
LEEgG o] dyoME T ARH g4 H 8
A5 gATAA A IERALHA T2t {F98)
A desHa SARH glFdss 83 9t 5=
% &9 47 #AE 2ych AR XL ¥
RN ML) YAZ ALY B2 AAQ
e ANFH ity wEolth HAREM FAFAAM
12 288 AAWAE €A F4 FRoln Hitel
Z271ELdE E7En 3RA2HS 557 715
o] de AL AF WP thalae], wdRast
H¥oly € F A FBYEA FxloA FAte] 3R
A2E Qe o AYHE G Aoz AEHT

oz A9H FAEL BIBRAN2HRIEF] HYE
FAY APAE FHTIE vHeRA ¥H U9
Axe 7% oI dWiw BANe ¥4 YYo=z
g B A ES] Eabol] ZIUTE BAFD 3
ot AlEs BB AYM ZRA2HU o3 of
7189 SAFNEAS L JE AXEsE &39 79
oo 23 Yago] FHRE ¥ YHo=E 5
A AP,

ZIRA2HUALE A Fo] HY AELIA AF
437} g9 olF ZTEAAH, TEASHR HARE
o] ®th AF 43} I}y B AT ¥FH AHE
o] gAe] Ack ol MAEEC] HFIRAAHJAYZF

dA ¥F A4S dogA 9. FE AYM &
EA2EQe Foi7l ¥ HEYST HME FHE
F3) 222209%°, 42 o d7ELY FzEA2
H8Eo] AEAHA HAPa4 A8 d47 & o
Ao ztstel AWz o HA¥BAS HEE F
ZHNZITE Bavt gld

44 o vl B A9 ATAHQ gaTFe] ofF
WHaE A uje Ao gite] 2% Fo
2% (1-5mg/day) #W=2A ZFA2HRJAY FEE F
ANGY. @i BEe] X8 EE wER B, BE
T Bp#e #WEARE e e Bs VER B @
02x FIRA2HRIY FEZE FAAIYE Hurt
Ao 8y sRA2EQY FE AYBE 27 ¢
of Jelle A% dAUL dutFozs XE A
2 F 4-6FUd Jehdoh FREE AL A¥TA
APo g A% AEEe a7t FAE vlEY Be
& AN A5l 4o A @A ddoke Helt
2 vjehel BEo] RERA2HJAVEE AT £
k. agA FAsE FIRA2HAPF] H¥E
BA FHER AEES Z2AE £ AT okF
w2 gt

E ATIME g ARA @7 YR @
A BF FHARNY 4AEEA FEE JH
A 83 IRAZEHY $=71 S8 AEEA
AL vy NRA FRFNA 14%, BEEY 3}
TolA 5%l Bt A AR §xldd
HARY gxFo] EFejr] FHHESY HEaA 4
AT g 8959 A4 Fxe Fo Aol B
o}x] fgtct webd olE TN HEEA @
o] = TollMe EH ZRAAHQ] FE9 F7v)
A G4 TR FAd VRISAE ge Aoz A}
ggrh

83 IRANZHRE Y4FY Fo Faryuxe
T W) ARAF @A FIEA2EHAYF|
A2 A el wjdzbad SIS BE
812 @ty HIol Harpe 57 ZEAI2H?, lipo-
protein(a), fibrinogen®] THWA3NFE WA 7)Ed)
g n SEHC E dFAME gy ARE &
At AR AT FY dzTH vaEA
H3IEA2HAEFY Odds ratior z4z 11875,
10770190tk T ARH 877 QYHFY FxE
AN A dzTo vus]A Lpa)9 Odds ratios
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—3 4 98 AR BN FERAILHIEFS] FHE R I FAY AA—

Ztzd 188, 15924 ARA T ool Fr5A
I ol A¥BA AEE TS 48 dAEA
A 2rslojxich

A2 g ARA @AM HIEAZHSQ]
39 S AAJARNS dobe A B AR
A AT HAEY BTN FERA2EHIY
Fo] HAA D AFY FTFAME BH TRA
2HQ FET 4 vxg 943 FAUR 4¥
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Background : Hyperhomocysteinemia plays an im-
portant role in atherosclerosis resulting from en-
dothelial dysfunction and injury followed by platelet
activation and thrombus formation. We evaluated the
prevalence and determinants of hyperhomocysteinemia
in patients with chronic renal failure(CRF) and rela-
tionship between hyperhomocysteinemia and cardio-
vascular diseases.

Methods : We evaluated the prevalence of hyper-
homocysteinemia in CRF patients and hemodialysis
patients. Fasting plasma homocysteine, vitamin Bip,
vitamin Bs, creatinine, fibrinogen, lipoprotein(a), glu-
cose, total cholesterol, HDL cholesterol, and TG lev-
els were assessed in 69 patients.

Results : Hyperhomocysteinemia was detected 5%
in controls, 86% in CRF groups, and 85% in hemo-
dialysis group. Serum folate value in hemodialysis

group was significantly higher than normal controls
(10748 vs. 153*5.4nmol/L; p<0.05). Plasma ho
mocysteine concentration negatively correlated with
serum folate level in hemodialysis patients(r=-0.42,
p<0.05). Cardiovascular diseases were deteceted 14%
in CRF patients and 25% in hemodialysis patients.
Matched odds ratios(with 95% confidence intervals)
were respectively 118.75, 1077 for homocysteine in
CRF and hemodialysis patients compaired with con-
trol group.

Conclusion : Plasma homocysteine level correlatexd
negatively with serum folate level in hemodialysis
patients. In univariate analysis, determinant of plas-
ma homocysteine concentration in hemodialysis pa-
tients is plasma folate concentration. We considered
that hyperhomocysteinemia is also an independent
risk factor of cardiovascular diseases.

Key Words : Hyperhomocysteinemia, Cardiovas-
cular disease, Folate level

s

1) US. Renal Data System:USRDS Annual Data
Report, Bethesda, MD, National Institutes of
Health, National Institute of Diabetes and Diges-
tive and Kidney Disease, 1997

2) U.S. Department of Health and Human Services :
Morbidity, and Mortality : Chartbook on Cardic-
vascular, Lung and Blood Disease, Bethesda, MD),
U.S. Department of Health and Human Services,
1996

3) Kang SS, Wong PW, Malinow MR : Hyperhome-
cyst(e)inemia as a risk factor for occlusive vas-
cular disease. Ann Rev Nutr 12:279-38, 1992

4) Stampfer MJ, Malinow MR, Willett WC, et al.:
A prospective study of plasma homocyst(eline
and risk of myocardial infarction in U.S. physi-
cians. JAMA 268:877-81, 1992

5) Ueland PM, Refsum H:Plasma homocysteine, a
risk factor for vascular disease:Plasma levels in
health, disease, and drug therapy. J Lab Clin
Med 114:473-501, 1989

6) McCully KS : Homocysteine and vascular disease.
Nat Med 2:386~9, 1996

7) Churchill DN : Comparative morbidity among he-
modialysis and continuous ambulatory peritoneal
dialysis patients. Kidney Int 43(Suppl):S16-5S22,
1993

8) Robinson K, Gupta A, Dennis VW, Arheart K,
Chaudhary D, Green R, Vigo P, Mayer EL, Sel-
hub J, Kutner M, Jacobsen DW : Hyperhomocy-

- 1113 -



— The Korean Journal of Nephrology : Vol. 19, No. 6, 2000 —

steinemia confers an independent increased risk
of agherosclerosis in end-stage renal disease and
is closely linked to plasma folate and pyridoxine
concentrations. Circulation 94:2743-2748, 1996
Bostom AG, Lathrop L :Hyperhomocysteinemia
in end-stage renal disease: Prevalence, etiology,
and potential relationship to arteriosclerotic out-
comes. Kidney Int 52:10-20, 1997
10) Wilcken DEL, Dudman NPB, Tyrrell PA, Robert-
son MR :Folic acid lowers elevated plasma ho-
mocysteine in chronic renal insufficiency : Possi-
ble implications for prevention of vascular dis-
ease. Metabolism 37:697-701, 1988
11) Bostom A, Brosnan JT, Hall B, Nadau MR, Sel-
hub J:Net uptake of plasma homocysteine by the
rat kidney in vivo. Atherosclerosis 116:59-62,
1995
12) Ali Moustapha, Anjan Gupta, Killian Robinson,
Kristopher Arheart, Donald W. Jacobsen, Martin
J, Schreiber, and Vincent W, Dennis : Prevalence
and determinants of hyperhomocysteine in hemo-
dialysis and peritoneal dialysis. Kidney Interna-
tional Vol 55:1470-1475, 1999
13) The Export Committee on the Diagnosis and
Classification of Diabetes Mellitus : Report of the
expert committee on the diagnosis and classifica-
tion of diabetes mellitus. Diabetes Care 20:1183,
1997
McCully KS : Vascular pathclogy of homocystei-
nemia : Implications for the pathogenesis of arte-
riosclerosis. Am J Pathol 56:111-28, 1969
15) Mudd SH, Levy HL, Skovby F:Disorders of
transsulfuration. In:Stanbury JB. ed. The me-
taolic basis of inherited dieseases. New York,
McGraw-Hill, p693-734, 1989
Mudd SH, Skovby F, Levy HL: The natural his-
tory of homocytinuria due to cystathionine-syn-
thase deficency. Am J Hum Genet 37:1-31, 1985
17) Favre JP, Becker F, Lorcerie B, Dumas R, David
M : Vascular manifestation in homocystinuria. Ann
Vasc Surg 6:294-297, 1952
Boers GHJ, Smals AGH, Tribels FJM, Fower B,
Bakkeren JAJM, Schoonderwalds HC, Kleijjer W],
Kloppenborg PWC : Heterozygosity for homocys-
tinuria in premature peripheral and cerebral oc-
clusive arterial disease. N Engl! J Med 313:709-
715, 1985
19) Kang SS, Wong PWK, Cook HY, Norusis M,
Messer JV : Protein-bound homocysteine, a possi-
ble risk factor for coronary artery disease. J Clin
Invest 77:1482-1486, 1986

9

~

14

-~

16

=~

18

=

20) Dennis VW, Robinson K :Homocysteinemia and
vascular disease in end-stage renal disease. Kid-
ney Int 50:511-S17, 1996

21) Kasiske BL, Guijarro C, Massy ZA, Wiederkehr
MR, Ma JZ : Cardiovasclar disease after renal trans-
plantation. / Am Soc Nephrol 7:158-165, 1996

22) Arend SM, Malilat M]J, Westendorp RJ, van der
Woude FJ, van Es LA : Patient survival after re-
nal transplantation. Nephrol Dial Transplant 12:
1672-1679, 1997

23) Selhub ], Jacques PF, Wilson PW, Rush D, Ro-
senberg IH : Vitamin status and intake as primary
determinants of homocysteinemia in an elderly
population. JAMA 270:2693-8, 1993

24) Harker LA, Slichter SJ], Scott CR, Ross R:Ho-
mocystinemia : Vascular injury and arterial throm-
bosis. N Engl J Med 291:537-43, 1974

25) Harker LA, Ross R, Slichter S], Scott CR:Ho-
mocystine-induced arteriosclerosis : The role of
endothelial cell injury and platelet response in its
genesis. J Clin Invest 58:731-41, 1976

26) James TN:The spectrum of diseases of small
coronary arteries and their physiologic conse-
quences. J Am Coll Cardiol 15:763-74, 1990

27) Welch GN, Upchurch GR Jr, Loscalzo J:Hyper-
homocyst(e)inemia and atherothrombosis. Ann N
Y Acad Sci 811:48-58, 1997

28) Tsai J-C, Perrella MA, Yoshizumi M, et al.:
Promotion of vascular smooth muscle cell growth
by homocysteine: A link to atherosclerosis. Proc
Natl Acad Sci USA 91:6369-73, 1994

29) Graham IM, Daly LE, Refsum HM, et al.:Plas-
ma homocysteine as a risk factor for vascular
disease : The European Concerted Action Project.
JAMA 277:1775-81, 1997

30) Brattstrom LE, Israelsson B, Jeppsson JO, Hult-
berg BL:Folic acid- an innocuous means to re-
duce plasma homocysteine. Scand [ Clin Lab
Invest 48:215-21, 1988

31) Saltzman E, Mason JB, Jacques PF, et al.: B vi-
tamin supplementation lowers homocysteine lev-
els in heart disease. Clin Res 42:172A. abstract,
1994

32) McCully KS : Homocysteine and vascular disease.
Nat Med 2:386-9, 1996

33) Harpel PC, Chang VT, Borth W :Homocysteine
and other sulfhydryl compounds enhance the
binding of lipoprotein(a) to fibrin: A potential link
between thrombosis, atherogenesis, and sulfhy-
dryl compound metabolism. Proc Natl Acad Sci
USA 89:10193, 1992

- 1114 -



