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A Case with Hyperammonemia due to Sodium Valproate
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Sodium valproate® 98 8<] 4 Age] FHAsh
A A E 2R A 2038 3 A BAZH M
o] Z7}s1lc}. oldl wel A7) e} B-8o] I4E, Reye-
like syndrome, 283 ngEYot ¥F (hyperam-
monemia)®) LTl AV L AN 2E 217t
gouy 1% hRAL FuslA ¢gn ngRYel 5%
JdoFlthe Ha% YQUTH? ndEUol 39 dukAl
Aol FEE IHF B4 olYol= ornithine car-
bamyl transferase 2%, carbamyl phosphate synthe-
tase 29, argininosuccinate synthetase Z¥ %<
urea cycle °’3%50] le® (Table 1), 53] sodium
valproate® E-&3he 1A fAlAM F3E o F glol
o2 WlE Ho|AU EE A BAF oA} A&
= A% ptuo} 5L hEsieio}l gtk Bl
9 Sodium valproate®l 32§ FolA 715 o€ 2

A 35-year-old woman diagnosed as complex partial seizure with secondary generalization has been
treated with sodium vaiproate for the last 2 years. Progressive impairment of consciousness to deep
drowsy state without focal neurologic signs hospitalized her and the following medical evaluation
revealed hyperammonemia without hepatic cause. Hyperammonemia as well as her previously
deteriorated consciousness was improved after the discontinuation of sodium valproate. Moreover her
hepatic function, biliary system. and urea cycle were perfectly normal. Therefore, we report a case of
hyperammonemia which is due to 2-year-course of sodium valproate administration could be recovered
with removal of the offending agent. This suggests that sodium valproate induced hyperammonemia and
hepatic failure after sodium valproate treatment may have a different biochemical basis. (J Korean Epilep
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carbamazepine 800 mg& Faioyt B3 § F2E
o] glo] EoF 2131l phenytoin® Tt U A& o
) Ado] SAsHE £ 7Hdo] 24 HAgel B A%
gz AL 2dols 953 39%E phenytoinel
sodium valproate 1200 mge F7tsla] 2Hdol 2 =4
gon A& o A& FolArk. W 97d 647
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Table 1. Inherited and aquired syndromes of hyperammoninamia and encephalopathy (adapted from William)

{nherited

Acquired syndromes

1. Urea cycle enzyme deficiencies
Carbamyl phosphate synthetase
Ornithine transcarbamylase
N-Acetyl glutamate synthetase
Argininosuccinate synthetase
Argininosuccinatelyase
Arginase

2. Transport defects of urea cycle intermediates

Hyperammonemia-hyperornithinemia-homocitrullinuria syndrome

Lysinuric protein intolerance
3. Organic acidemias
Propionic acidemia (propionyl-CoA carboxylase)

Transient hyperammonemia of the newborn

Reye's syndrome

Valproate-induced hyperammonemic encephalopathy
Congenital portal-systemic shunts

Chemotherapy-associated hyperammonemic encephalopathy
Urinary tract infections with ammonia-producing bacteria

Methylmalonic acidemia {methylmalonyl-coenzyme A [CoA] mutase,
cobalamin reductase, cobalalmin 1 : adenosine triphosphate ade-

nosyltransferase)

Isovaleric acidemia (isovaleryl-CoA dehydrogenase)

Multiple carboxylase deficiency (holocarboxylase synthetase)
4. Fatty acid oxidation disorders

Carnitine shuttle defects

Intramitochondrial p-oxidation effects
5. Disorders of pyruvate metabolism {congenital factic acidemia)

Pyruvate carboxylase deficiency

Pyruvate dehydrogenase complex deficiency

ol%H AL 9 AASH Hab: Y 2] gL 110/
70 mmHg. =¥he B 723] ALe 37°5 .Colge
Y o]t HAME BolAlgre T WY BA] AA
5’:‘7‘4 AP 243 71 AelolQd o, WA AAbe)

U7 BAY, 2 A% AALE & FARE B Aol
-x-‘é} o ‘ZFL FTHOIU AR WAL BolazL Iy
ouf, B Al Baatol= Holx] Wit}

@*]’ 27 122 ¥2, YA, Sy
AL Z71%E AL 2 glad HAls 2% Paolglon Al
= F9 P AL A4 27019t 82 sodium
valproate =& 109 ug/ml 1Yo SH orpijol=
120 N-pg/dl ©10c}. YAl 188 urea cycle®] amino
acid profile® A% ollA phenylalanine. ornithine,
citrulline. argininosuccinic acid, arginine 5 407}%
2ol A £28 JeEhiiT)

Hot &7 AN e S 2Rquge 2ag
A& FA gt Moz} AT (Fig. 1), 22 A4 W
of 23 ol%9] Hu 24 zAlME 949 sHT g
5ol e #asR gt

AR 27 FF AR F BR 2800 E Bo] 27
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Fig. 1. The electrencephalograrhic finding of the patients.

WollA o]&olA} (Fig. 2). Fig. 2. ohu|xArE tran-
samination®} oxidative deamination€ 3l ¢=2Y
ol AAEHA Hed, gRUols
cycledl] &8 Aty =& glutamined BA3he glu-
tamic acid®! detoxication®] thAl #g el ofs) /g€t

A ukatel A291 sodium valproatet @-oxidation? B-

7ZHl ornithine urea
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7k &},
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Fig. 2. The urea cycle and related metabotic pathways (adapted from Williams 1994).,
Abb : Co A :coenzyme A ; ATP: adenosine triphosphatate ; NH3 : ammonia ; NAGS : N-acetylglutamate synthetase ; CPSI : car-
bamoyl phosphatate synthatase 1 ; OTC : ornithine carbamyolase ; AS : argininosuccinate synthetase ; AL : argininosuccinate lyase ;

AST : aspartate aminitransferase ; GDH : glutamate dehydrogenese
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Zzo] 711 & uEZc glole 7% A& B-oxidation T
A7t AAHHEA 2-propyl-2-pentenoic acid®] A4z ¥
ojubr wAstA "ot 53] thE dPUA S B FAF
Aol AN sodium valproate2] B-oxidationol] o8] AY
A€ 2-propyl-2-pentenoic acid®} A34de] AsHAl A st
. olg@ et ¥sle vl FAe FRRde ¥
g Bojo] Aijolny R ol @FHE sk 7|HR
AlgEct ety oE d4AAY HE Fod & B
oxidation®] A7} ngEUol ¥Fol Y Zelh
Coulters} Allen (1981)%5< sodium valproate?t 1%}
Bl 82& ol 7ide WEslA] gdvia stdrh”
' Sodium valproateZt L¢REYel 5S degle 71A
of tigt JHE e o2 A3 BuEd osid ogw 2o
Sodium valporate®] thAl 4H&<1 propionic acide ¥%
YolZ A A= urea cycled] WEZ=glo} 849 car-
bamyl phosphate synthetase® <A 3tAY." val-
proate-coenzyme A esters?t 4= o] carbamyl phos-
phate synthetase® @43AlI7l= N-acetyl-L—glu-
tamate2] 443& A= g} ? wetr] v|EZzelo} ¢4EY
o} thAtel =7t 171% el glol sodium valproateol
g ngRUol ¥FE doivty AR B-oxi-
dation®} tiA} ZhAas} thE 714 & AA] 87| % Tt
Coulters} Allen (1981)5-& Z& AT E3oA so-
dium valproate® $i 3t e} 2o} FabE 1134
AgFYol ¥FE sty FASIAE sodium val-
proate® AHFAY LA S o dF-E9] Ay} o4
defe] 43 duyol Fert Zase AL BFdL &
ool ¥R}l FE7F 60 umol/LeldA A5 so-
dium valproate £%& Zaslco} iz st ” whA
Murphy®t Marquardt (1982)& sodium valproate®
Baatn gl 559 8¢ fE gAAANE HYE R
a3 gl 1299 BAEANN dRY ol =8 A
sodium valproate®} phenytoing FAlol £t ghxje}
sodium valproate$} phenobarbital& FAle] FA3 &
AEANAN grYole] F7HE #FsAT) AT 18
AA 140 umol/L FE7AX 9] ¢}l F& F7lel = o}

=2
£t BaskA ¥5€ BEsa gRYol ¥=9% o

AR F4n Adadel gler o|d9] Coulterst Allend]

J Korean Epilep Soc,/ Volume 1,/ November, 1997

8177 - OIS

(1981) 97 Zx9 & M e sHt”. Phenobarbi-
tal =& phenytoin® sodium valproate®} 72384
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e FAT Y3 S8 e @& o] o' F
7HA Wi o] YAFA ol fled vEAl F71e o
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