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The Sigmflcance of Homocysteine in Epileptic Patients
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Purpose . Hyperhomocysteinemia was observed in epileptic patients receiving anticonvulsants, especially
homozygotes for mtehylenetetrahydrofolate reductase (MTHFR) gene 677C—>T mutation. Hyperhomocyste-
inemia induce atherosclerosis, fetal anticonvulsant syndrome, etc. Therefore, we examined any other factors
that might affect the level of homocysteine in epileptic patients. Methods : We investigated the plasma total
homocysteine level in 145 patients with epitepsy. And then we analyzed various factors (clinical findings, neuro—
image finding, drugs, MTHFR gene, serum folate and vitamin B12 level) affecting the level of homocysteine.
Results . Among the various factors, male, present neurological deficits, frequent seizure attacks, MTHFR gene
677 TT genotype, polypharmacy, and conventional drug (phenytoin, carbamazepine, valproic acid, phenobar-
bital, primidone, benzodiazpines) than new drug (lamotrigine, vigabatrin, topiramate, oxcarbazepine zonisa-
mide) were related with elevated homocysteine levels. Condusion - We recommend monotherapy with new
drugs and higher vitamin requirement in the male epileptic patients of MTHFR TT genotype with neurological
deficits and frequent seizure attacks. (J Korean Epilep Soc 6 : 20-26, 2002)

MTHFR gene - Neurological deficits.
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o] w}&} phenytoin(PHT), phencbarbital (PB), primidone

(PRM), carbamazepine(CBZ), valproate (VPA), benzo-
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dinzepines 52 T2F° 2, topiramate (TPM), lamotrigine
(LTQ®), vigabatrin(VGB), zonisamide (ZNS), oxcarbaze-
pine (OXC) & Aleko g -3t Fof 7 7+ 742 #jolH
& A

MTHFRE] {32 #oli= th&3} 22 o s Akt
St} WA DNA 8= DNA FE7|E (extraction column,
QIAmp blood kit, Qiagen) ol 23| #|Zx}e] 2 EF|| w}
2b Bte] Yoo A &3 WHFZRE FEEgict 2
3 DNA E¥-2 Ak A E (primer set) ] sense primer
(5" ~TGAAGGAGAAGGTGTCTGCGGGA-3") 9} anti-
sense primer (5" —AGGACGGTGCGGTGAGAGAGTC—
3')E AME3lY] GeneAmp PCR machine (Perkin Elmer
9600) 0.8 FFAIFH) 198 bp A EE FFA)7]7] Y8l
95CelIM 60 FF MAAT F 62Tl 90 B Al
W8 obd ¥ (annealing) A7 thE 72ClA 60 53¢ Al
WA 7 W& Aldehe WS 353 REESIGIth FF
# BHE M MTHFR 677C—-T Holg Q14 + Qi+
A8Fa 2 Hinfl(10unit/reaction mixture) 22 37 CollA 3~
4XZFE e Falsisich A(Ala) Uilf-dxtallele) oA &
o1z1 198 bp W2 Hinflell Ea¥A] ¢} WhHe| V(Val)
AR A dojrl 32 Zo]e) thHES 175 bps} 23
bp ©HHo 2 FaHCt o]% HinflOZ M]3t HHES
3.0% agarose gel® A7]%9-%3% ¥ ethidium bromide®
QAste] HolYEIE AEESITE
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A7k 5HA 02 TRAINEHRIR| o g n|X|=A] ofF-
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U AR 145 2.2 Pak= 87 (60%), oAk 58
™ (40%) 0101, TRAAHAX (BF Fg TEAAEY
A= 22 14.27 pmol/L, 10.35 gmol/LE FAlA
A2 Foah EA JeERdTHp<0.05). $AES] A
B 404 o3}t 88.2%% AL IR-E-& 2pA|sIgich &
EAIZHIRIAE 60tollA 7S =9k, 11 tRg e R 204
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Table 1. Homocysteine Levels according to Clinical Findings in
Epilepsy

Clinical findings No (%) Mean (8D) Pvalue
Sex Male 87 (60.0) 14.27 ( 8.22) 0.011
Female 58 (40.0) 10.35 ( 4.02)
Age (yr) 10-19 25 (17.2) 11.26 ( 6.97) 0487
20-29 87 (60.0) 13.07 ( 7.93)
30-39 16 (11.0) 12.60 ( 5.74)
40-49 5(34) 1339 ( 514)
5059 9 (62 1220 ( 1.65)
60—69 3021 1497 (59)
Family history ~ Absent 137 (94.4) 12.61 ( 7.24) 0.727
1st degree 4 (28) 1599 ( 7.15)
Other family 4(28) 1245 ( 3.04)
Ng:;zlifsg'co' Absent 94 (64.8) 1172 ( 5.42) 0.003
Present 51 (35.2) 1452 ( 9.34)
MR* 38 (26.2) 14.79 (10.58) 0.002
Post-CVA* 10 ( 6.9) 1296 ( 3.44)
Congenital 3 ( 2.1) 1619 ( 7.19)
PL?;@”;??EE:? Absent 135 (93.1) 1297 ( 7.31)
Present 10 ( 69) 920 ( 263) 0.144
Past history Absent 118 (81.4) 12.51 ( 7.28)
Present 27 (18.6) 13.56 ( 7.14) 0.699
Trauma 8 (55 977 (1.63) 0023
Stroke 13 ( 9.0) 13.72 ( 4.02)
Encephalitis 5 ( 3.4) 19.12 (12.7 )
Tumor 1(07) 141

*MR : mental retardation
Post-CVA : post cerebrovascular accident

OF F3 AJoli= gUAANL Wi A YERHTH(Table 1).

A 5A o]dol 7+ o] QI A= 107 L
2 ZEAAHQJAE 9.2 gmol/LE WEo] W AR
t} 2318 WA veRdth 7HEe e Awel BAge] gl
= 3= 270 7 o]E9 FHAIAERIRE 1356 pmol/
Loz Aol gl 84 1251 pmol/l B Egtout
EAH o7 fo3t Aol itk 2y A 5
FAAHRIXE Hgo] 19.12 xmol/LE 7P B9k, W3
oF(14.1 pgmol/L), H&EZ(13.72 xmol/L) 9 €27 e}
U SAEE R o9 A VEREtHp<0.05). A7EA A
)7} Q= A= 519 (35.2%) 2, ©159 ZRAAHQIX
+ 1452 pmol/LZE 1738 o7} e A4 11.72
pmol/LET} o} BAISHE 02 {2813 thp<0.05). 24
A Az, o) AAEES T BT 1 A3 g
Aol A 2] TRAAHCIAE 16.19 pmol/LE =8k, T
g FAAA 0] Q= 79-7F 1452 pmol/LE SAEH
o2 FostAl A HePtTH(p<0.05) (Table 1).
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Table 2. Homocysteine Levels according fo the Seizure Profile

Table 4. Homocysteine and MTHFR gene subtype

Nu(rl/lk):)er Mean (SD) Pvalue
Zg‘;:'roe”(% 0- 5 76 (52.4) 1251 ( 6.94) 0798
6-10 22 (15.2) 12.66 ( 8.75)
11-15 17017 11.79 ( 4.23)
16-20 18 (12.4) 14.70 ( 9.17)
> 20 12 ( 83) 12,34 ( 5.49)
Seizure type Generalized 61 (42.1) 13.65 ( 8.76) 0.128
Partial 7( 48 1071 ( 429)
szlgletolized 77 (53.1) 12.14 ( 577)
Féiifﬁfﬁﬁfm 48 (33.1) 12.83 ( 508) 0.000
-6 68 (46.9) 11.77 ( 6.15)
7-12 18 (12.4) 1265 ( 7.71)
512 11 ( 7.6) 18.04 (14.92)

Table 3. Homocysteine Levels according to the Antiepileptic
Drug

Number

Drug Mean (SD) Pvalue
(%)
Kind of drug Old drug 51 (45.5) 12.50 ( 6.99) 0.023
New drug 17 (16.2) 10.28 ( 2.47)
Old+new drug 44 (39.3) 1557 ( 9.08)
N;Tge“’f One drug 55 (49.1) 12.23 ( 6.79) 0.000
Two drug 36 (32.1) 1212 ( 4.09)

Three more drug 21 (18.8) 18.54 (11.70)

7HAe) 1 71710) 16~20d ALo)]] Bkxjoll A o] TR A
2HIQIXZY 147 pmol/LE F8kou, 53717} S 5A| A
X oh= o] QIsich 7Hde] AR E i e g
Ao M= SRAAHQIX 7} 10.71 gmol/LE Y214 E&
o]2k3 Al Wzt 9l Fxlel| wlE|A HWgkont FAI8
29l FolAde QlRlet A7 1A 357t 123] o}l #ap
of QloiA] TRAIAEQIAZ}Y 18.04 p#mol/LE Fo} ZA8
Aoz o3t (p<0.05) (Table 2).

FRA F Aok AR F9-= 10.28 pmol/LE T
Alokg B ARESE 9B} v Vet o, 3
7HA] oo 13k kRS AlEE 7497t 18.54 umol/L
2 950, 2714 e AlEs ARy =4 el
SARACR Fogt 2tol7t UNTHP<0.05) (Table 3).

MTHFR®] %8S CC, CT, TT¥ol 434, 784, 243
o7 247 29.7%, 54.8%, 16.5%% 2AEITE o5 &
BAAHRIRE TTHo] 17.98 wmol/LE CCH, CTH 11.3
umol/L, 11.86 pmol/L Bt} Aoz f-o814] =3k
UH(p<0.05) (Table 4).

FHAAEHQIT Q4L vlER B129) A#AS B o Al

22

MTHFR type Number (%) Mean (SD) Pvalue
CC 43 (29.7) 11.30 ( 3.83) 0.000
CT 78 (54.8) 11.86 ( 6.26)
i 24 (16.5) 17.98 (11.26)

Table 5. Homocysteine Levels according to the Radiclogic and
EEG Findings

No (%) Mean (SD) Pvalue

MRI findings 113 0.674
Normal 71 (62.8) 12.24 (7.36)
Abnormal 42 (37.2) 13.33 (5.19)

Encephalomalacia 19 (16.8) 12.65 (3.78)
Afrophy 9 ( 8.0) 11.99 (5.90)
Congenital 6 ( 5.3) 13.39 (5.40)
Other cyst, tumor 8 (7.1) 16,40 (6.78)

CT findings 33 0.230
Normal 18 (564.5) 13.50 (8.25)
Abnormal 15 (45.5) 12.35 (6.19)

Encephalomalacia 9 ( 6.1) 11.87 (1.61)
Congenital 2 (12.1) 10.48 (1.81)
Other cyst, tumor 4 (18.2) 14.37 (1.60)

EEG findings 137 0.132

Normal 56(40.9) 13.09 (9.09)
Abnormal 81(59.1) 12.58 (5.79)
Focal slow 13( 9.5) 15.93 (6.39)
Focal IEDs* 46(33.6) 11.52 (4.78)

11( 8.0) 9.99 (2.25)
Diffuse slow 11( 8.0) 15.69 (9.36)

Generalized IEDs

«|EDs : inferictal epileptiform discharges

3= pearson’ s correlation coefficinet’} —0.210°0.2 ¢
ke A} FAATFE SRAAHRIX L F7HE SO, b
B} B129] =9} ERAAH A= Aol It
MRIZ A% 82 1139 5 °% Hel s
< 42701901, o|F T¢I FFelA
A vt ort SAIEHRL feA-2 Sl
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Table 6. Risk factor for hyperhomocysteinemia by stepwise
selection from mulfiple logistic regression models

Parameter estimate Standard Error - Pvalue
Sex —-2.7804 1.3031 0.0354
—2.753 1.2638 0.0318
6.0164 1.626 0.0004
—0.2836 0.1079 0.01
1.8262 0.6362 0.005

Variable

Semiology
MTHFR type
Folate

Drug

Frequency of

) 0.0566
selzure

0.0177 0.0048
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FEAXHIE Falra s E?";??} ol Ato g FEA
o] S35k WX o] e stel e APt o
HEO] Z2oA ZRAIAHLE methionine synthase?)
2802 A A3tEo] Wxledo g AsEy ol H4H
Ql ®Z21x7} N5—methyltetrahydrofolate ¢} BEF] B12
Olt}. 71819 methyltetrahydrofolates MTHFRe 23}
A8 < 1ol 3% N5, N10—methylenetetrahydrofolate
7b #aEe] FHHEE SEALHRY] FEE MTHFR
Yol ofsf J3E A Aok st AulAse] Az X
3HE A cysteine©] &7 wf, TRAIAEQIO] cystath-
ionine B8 -synthase®} EZ21x}el vlelY] B6 (pyridoxine)
o] 9JaiA cystathionine 2 AFATEYY gmg 3 &
EAZEQEFE Gate] 2P=AAWGY?Y MTHFRS] 84
) HAaEo] ZRAIAEQIO) WX ooz Hi= Aw A}
7F H21 @A, cystathionine 0.2 A7) Yaljd Bod
cystathionine 4 —synthetase, HEMIB62] Al 2JsiA
Surgtty S sl wjEl B12= B EAAHQI0]
HAede s s Azl B Hest ErkE Adxp
24 oA AFe| M E T THA|AHQIEH Fo] fit
gt et SEAAERJT GAke AR o ik 9l
ARk HIERR B12, B6E 2137 SobA] ik QlajellA A
QYT p7? B AfelME TEAIAHIA} F7t
A5 QY] 57t AAE e vlEW] Bl2ghks
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FRAAHRIY dF g A AAA1717] $18IAM
= MTHFRY 8457} o3 Aae 3%t 13
MTHFRS] AL o] £49 4% f3el uebr] zjo]
7} wrhar 424 gtk MTHFRE] H-32K= G441 1p36.3
ol 9123t o] FHAke] EAol= opu]iAt alanine (A)
o] valine (V) &, glutamine (3) 7} alanine (A) 0.2 242 W
3Fod, &49) thermolability s S7HAAA a49 &4&
40~80%7H] Holmatt W19 olg|gt MTHFR 677 C>T
FAA Hol7k Qe ¢ A AA | A welrt Sl A
S50 €A 11 ZRAAHRJESe] FEEHY neural tube
defect59] fetal anticonvulsant syndrome®] % gojd
_T_ 9\)]\1:}_.33)

2 A7l MTHFRY] /47 #382, TTHO] 16.5%

2 oA BiolMe =9l BF £ 134%R0 =4 1
Bt ol HAA ok HHA FAE B2 BaefA A
Y MTHFRE F3HTY sd¥old ]
4 7te =i Ag AU 5 AR diidrol
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g7t Qg 7107 A

TEAI2HQIE okAol et wiglssd Ak AP
AAE ATo] glor g okxjol mE Pate] W3S dopr
& Zo] Falwtt 935}, PHT, PB, PRM, CBZ5-& he-
patic microsomal enzyme$ 538101 % QJate] Age
ZYsht V0 VPA, ZINSE HEAE FEEA @) wE
off Aol Ate] AR A5} ekslriar oy YNe
I3 dReME VPAIME CBZEY ¢ ol Zad
th= R1% 9th? Clonazepam, LTG, TPM, VGB+= 7HE
A2 F5 D AR gorz ik Age faslA|
?%‘T‘:‘E]‘ 34)38)

FHAAHRIGE 7FAS FEak] gare] 4SS
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BuEgtt LTGE dihydrofolate reductase® s &37}
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