H4d M1z, pp.13-17, 2004

Hereditary Tyrosinemia Type I
gole] NTBC 5 A¥

SHTm o/2ich2 2of2tetma
B3 RN A7

8E - USKE -

M E

Hereditary tyrosinemia type I (hepatorenal
tyrosinemia) & @A G4 Fd Hge=,
fumarylacetoacetate hydrolase®] AHo 2 3}
o] fumarylacetoacetic acid® fumaryl acide}
acetoacetatic acidZ #3A171A] X3 dojvH,
tyrosine®] %7t tiAl 4HEQ] succinylacetone©]
FA5] 4 FEsiA ok 93F S
2E 7t A4 A3}, AJQEFA 7Y, A
4] Fanconi syndrome, @%2] A173¥Z& )23
EAAZ FA 34 52 1A, 734 2380
2% ¥% tyrosine?} methionine?] 7}, =%
tyrosine thA} 4HE-2) & (tyrosyluria)®} tlE&-o]
succinylacetone®] &3 o] Jehdt)?.

Tyrosinemia type I FA4%83 94389
7HZ dehd & don, 349389 B¢ A% 6
Y ool &g, TE, AL 35 Ad, AF 7
&, 9, 34, 483 84 Y Fol v
EL}7] ARt 24) o] Hel HR-H o2 Q1% AL
FEo] ¥, tdF ) A 94 Ade hFst
U A3 7ra@o|u M EPo] 164 o] He] %
A Aoz A Y. AF 2714 el
Z4o] HaAFE A 14 o] ™o A1ge &)

Of
H

g% - Folg

6096019, AF 67149 o]Fo Yehte ¢ 4%
2 GolA| 1, 24 o]F7A] AEF FolEdlM =
+73 87} A3 o] 37%00 A A 7hto] HA s}
A€oz nagm JYop,

AEHOZ AP e A Bo]2A Aol &
P& 715g 38 A7 Ao Ao, 3t
oto] WAL o 4 TP, HZeolE NTBC
(2-nitro-4-trifluoromethylbenzoyl-1,3-cyclohe
xanedione)7} Yz} X85 A2 o] LI O
1, o] 4-hydroxyphenylpyruvate dioxygenase
£ JAZtA B4 tAL AHE S ALk Y02 A
23 A7) 7% At whe 4 QA 8P, wet
X NTBC 82 27]9] o4 &L FAE &
e, 71k 7] T HELES Y T A

AAEL AF 23975 1l ENESTH
RA, 284 AL 2Yd Foprt Id A
A} hereditary tyrosinemia type 122 Z3E AL
), A A% 1071919, 2lo] 837} NTBC A
BE QG FAHY FAT 3AS HA HE BT
3k wlolth

2

oM

& 0f: 7 00 A% 28Y, &}

- 13 -



Chet R4 cHAPEE St3x] HM4A F(13, 2004

F A U9 5YARH AFE ¥

MY F47]0 S8 B4 9IE AE 2%
BF, 24 AZ B0 g A olol2 AL B
o) o)) A=A} APGAR scoret 435315
o, 1A WA NP3 55 AAYo} AL o]
%4 AAHtyrosineA )3 B 27Ut
MR - BAZ ZAA {4 13, AF 4 13]9
99 glon, So|g Aoy oE B
A

1Y : Zolo] F2EHUIL AF o2 AL
Hor oM E & A o Boln A3IATh
By : A3sA ANQ Bolr} AF 243
B o] 23 543 2Ag He gy
S TE, BX gulo] wAsglon, AF 2597
FEE Ao go] & Ex FEAY AF B
AN e AR gk =3 o] AsRa, A
$ 8 7NE Lol Ao I M B 57
9oz AYIN

g AA @ A BA) Fole AL BTCHLH,
A 7], v Ed, 7IEsde 25 90 99
& ojgoluch AukAQ) BFEe} &84T 2
71 ZAaHY e, Al g S5
Z4AL HE 39 270 FEHAY. e F
W35, wije} &, ool i ¥ ubgel XY
on, AAA B5 Puin F2-9 A A4
3 & ul(5em)7t BEH[T A o) o)
U 2738 o) AL gldled, e 34
Aoz B}

A AA 99 BA 22 Y 274 g4
52 mg/dl, dRIEIIE 161%, WITF
13,310/mm3, ¥4 5000/mm3°] At} ZHEAX]
£ SGOT/SGPT 4929/1237 IU/LE F7}=o}
Ao, F W 134 mg/dL, FEY W F
¥ 6.3 mg/dL, LDH 1,047 IU/LE Jebsgtch 42
Yol= 762 mmol/L, &AL Na/K/Cl 132.8/

5.3/99.5 mEq/L °|21er €32 32 mg/dLE %
stk B9 g3 AZEe aPTT 1209 sec, PT 366
sec® 25 7150} Aew, I3 so} &Y

 (alpha—fetoprotein)& A7} B7158 A==

E}t. 5% bilirubine (1+)2 AZHAch
AZ 5 A2 ML BLAA A7 Ao}
AL o] AAME A 27 B3P 21 tyrosine©l
E3Elo] AA wRon, P olF VX 36UA
2133t tandem mass spectrometry ZAAMY &
tyrosine X7} 3% FX BT A F7FEH Y
At
g3 olo|=pM BN A1} : tyrosine 248 nmol/L(F
2% 1 19-135 umol/L), methionine 44 tmol/L(3*
P 4-39 imol/DE F7tEo] Ao, BA
phenylalanine-2 46 pmol/L(34} : 24-80 umol/L)
2 ZHEA
28 [ BM A 299 4-OH-
phenylacetic® 57.46 ng/mgCr (84 5.7-135 1
mo/L)Z F7t=ERen, AHoE AEHA &
oo &  4-OH-phenylpyruric®} . 4-OH-
phenylactice Z+z+ 09 pg/mgCr, 133857 ng/
mgCrE Z3HQT, &2 Y9 succinylacetone
g HJd a3y ¥F
succinylacetone®] “3%3F%4th
HIAIMEIN AA : @& X-ray 27348 3 &4
Bon, 250 A¥ HAAME et A%, A%
ol &7 ]I, FH ool T Y9 Fol
A7 FAEA gk
X2 % A1 : tandem mass spectrometry & ©]-&
3 A AAME hereditary tyrosinemia type 1]
QAR A7 A opH|dl, {74t &
A A R4 o)F 55 A BR/RE 0] &F
Aetol 24 o] a7} AW FAL FAHY FYF
< AFgdgien, HY ol A% 2/4FH
NTBCY E-&-& AlZste] @A) 3F a449] &

ol &4

- 14 -



ST FU, 84 A 2FHQ &80 B F
354 gejoln, 7R FL g FAT Al
U2 53 A ADE Holx ) A7
=3 99 Ago] YT AYS A " ofn)
A AEo g Q% TR o] 53] #AEH)
o 281 2 Hidle X8 4719 Fo A3 A}
Z3om 2t 7|5 AAL Aax Yo Eolgt
o, 28U SRS A E A7 B A
HH, FEF ZEAE 28 g ¢ 9AFY
715 Aol7t debt ey succinylacetone A}
€ S40INeH 7t 259 HAALE Aok

i

Tyrosine2 43 ¥ @A 2 RE oA,
phenylalanine ©. 2 86 AujollA] §A=o] A
Ho, @A F4ge ol8=AY, dopamine,
norepinephrine, epinephrine, melanin, thyroxine
o] AF EA0] Y. Hereditary tyrosinemia
type I tyrosine metabolism®] Aol & <13+ A4
% 7V &3+ A 2.2 fumarylacetate hydrolase$]
gene mutation®l &3 @A) 3} o] gene mutation
& 30714 ode]l muEo] UTf”. o2 Q13|
tyrosine®] 54 thA} 2H=-4) succinylacetone©)
AT F WA AEH T, 2k AL wEF
oz 7lge] YL WA o

Hereditary tyrosinemia type 19} 442 ot
F3H, F8%8A 2% A BFE 670 ool
A RAE R YA B, 7E, 2,
AFS7E AA 59 o8 H5o)d F4& Hol
A H3 AT AR 3 AlgEo] o,
YA BF ot F7] o|F ol wslr] A)&s}
of 7hE v RSO NRH 7133 A 7
s ASHE HIES AQMEEA T, ity
AW F o2 ks Yyeht 158748 1%

Hereditary Tyrosinemia Type I &tole] NTBC %2 Z#

2 3t T Age] FEFolU TAHE 4L B3
e Aoz 2EA AP 24 B A7}
LT 37 BFF Ao Hogle, van
Spronsen 59 A7 W2H F4 G A7)
€ AF 270 o)A, 271hA 6708 Alel, 670
Y o]FE o] A3t A, 19/23 AEE 0
Y7} 38%/29%, T4%/74%, %6%/96%62) RS2 1}
B, A 491 AT whEA 28(67%),
TAER17%), 283 TF F-43 Tyt ¥
AU 3310%)0] 71 £ Aoz P,

o] Br| % hereditary tyrosinemia type 19] %
deo2, 34 AFEY 38T AA LA
H 8 A RAY A8 dato g Yelhd 3¢
91 Fanconi syndromedl] ¢ A% 7]% o]0
2 A3 camnitine 294 2WF o2 W3 A
$950] BuEY

Hereditary tyrosinemia type I tandem mass
spectrometry & ©]-8-3F Ao} A} o)A} HALR
A¥E & Qden, ¥F IFe =%
succinylacetone®] H&2 ¥ 4 Utk A
ABE I e 5P 2 AElo]| 24 Hol& ¢
23 49 g31E 7HAE e Jo, A9
AL BE S de Ao ¥HA Y1’ &
E a2 o]gHi Y= NTBC(2-nitro-4-
trifluoromethylbenzoyl-1,3-cyclohexanedione)
+ 4-hydroxyphenylpyruvate dioxygenase®] 7%
g3 A A 24 tyrosine) Bajo}
succinylacetone9] AL &7 Fog xpdgo
22X X84 5E HoF3 ok 19134 Al
3¥ Holme E 59 |7 <3hd, 22089
tyrosinemia type I 3412 t3 22 NTBC X &
3L 597 B4 A} B 10%7He] X 50
REE3R] %, XFEE 27)90 AlFRE B¢ 3
oo 27] wAgo] s Ao E YElgor,
219 of vk = 7l A AFHA 2T o A& S

- 15 -



oish A CHAEE St3(X] M4A H1Z, 2004

A3 wrol Golr] o) AMFES 5% 2 BE 4 UL
o Aoz Yehgol’. =3 NTBCY x50 &
W8-3k2]) AL AgFel 2 ule] A W
o] wAEHE $hole] A$o] o} NTBCS &
Fe 2771 Aol 24 93t Tgo] Bk
£ 97 %= Bud b QP @4 2355
%)= tyrosinemia type I ol 9lojA2] 7t o]2 9]
g2 o]8|§ NTBCS X 2ol B-33ALY, 2t
MAELe) YPo] T& A$, 28 o] 2y}
e Pl 2H AAbel I3 Fe 4o} D FAv)
=] He #4$ 508 aotgm o,

o}

AASL AF BYE LY, 3N, 2848 73
T TFE, 2 1y, Al g S48 Hold
ol MS-MS ©]&3+ Ao} thAt o)F AA
%} EF ot BY, =F #7114 £48 3
o] hereditary tyrosinemia type 122 Z@&}3]
o A siddebd/ete] 241 4o]¢k NTBC AH-
o2 I A gHolZ2AZF [ A8 HTHE B3
3.

= U

1) Mitchell GA, Lambert M, Tangauy RM.
Hypertyrosinemia. In: Scriver CR, Beaudet
AL, Sly WS, Valle D, editors. The metabolic
and molecular bases of inherited disease. 7th
ed. New York: McGraw Hill. 1077-106.

2) Lindblad B, Lindstedt S, Steen G. On the
enzymic defects in hereditary tyrosinemia.
Proc Natl Acad Sci USA 1977,74:4641-5.

3) Behrman R, Kliegman R, Jenson H. editors.
Nelson textbook of pediatrics. 16th ed. New

York: WB Saunders Co. 2000;347-50.

4) Cederbaum SD, Scott CR, Wilcox WR. Amino
acid metabolism. In: Rimoin DL, Connor JM
and Pyeritz RE, editors. Principles and
practice of medical genetics. 3rd ed. New
York: Churchill Livingstone, 1867-95.

5) Weinberg AG, Mize CE, Worthen HG. The
occurrence of hepatoma in the chronic form of
hereditary tyrosinemia. ] Pediatr 1976;88:
434-8.

6) Lindstedt S, Holme E, Lock EA, Hjalmarson
O, Strandvik B. Treatment of hereditary
tyrosinemia type I by inhibition of 4-
hydroxyphenylpyruvate dioxygenase. Lancet
1992;340:813-7.

7) Pitkanen ST, Salo MK, Heikinheimo M.
Hereditary tyrosinemia type I : from basics to
progress in treatment. Ann Med 2000;32:
530-8.

8) van Spronsen FJ, Thomasse Y, Smit GPA, et
al. Hereditary tyrosinemia type I @ A new
clinical classification with difference in
prognosis on dietary treatment. Hepatology
1994;20:1187-91.

9) Kalkanoglu HS, Coskun T. Neurologic crisis
mimicking acute pancreatitis in tyrosinemia
type L. Turk J Pediatr 1999;41:501-4.

* 10) Nissenkorn A, Korman SH, Vardi O, Levine

A, Katzir Z, Ballin A, et al. Camnitine—deficient
myopathy as a presentation of tyrosinemia
type 1. J Child Neurol 2001;16:642-4.

11) Holme E, Lindstedt S. Tyrosinemia type I and
NTBC. ] Inherit Metab Dis 1998;21:507-17.

12) Crone ], Moslinger D, Bodamer OA, Schima
W, Huber WD, Holme E, et al. Reversibility of
cirthotic regenerative liver nodules upon
NTBC treatment in a child with tyrosinemia
type 1. Acta Paediatr 2003;92:625-8.

13) Mohan N, McKieman P, Preece MA, Green A,
Buckels ], Mayer AD, et al. Indications and
outcome of lver transplantation in
tyrosinemia type 1. Eur ] Pediatr 1999;158:
S49-54.

- 16 -



Hereditary Tyrosinemia Type 1 ote| NTBC |z 2
= Abstract =
Hereditary Tyrosinemia Type I
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Hereditary tyrosinemia type I (fumarylacetoacetate hydrolase deficiency) is an autosomal recessive inborn
error of tyrosine metabolism that results in liver failure in infancy or chronic liver disease with cirrhosis,
frequently complicated by hepatocellular carcinoma in childhood or early adolescence. Early detection of this
condition is very important to early intervention for better prognosis of paﬁents. Neonat_ai screening test using
tandem mass spectrometry (MS-MS) is performed, and this method facilitates detection of the inborn error
of tyrosine. For early treatment of tyrosinemia type I, phenylalanine and tyrosine restricted diet and NTBC
(2-nitro-4- trifluoromethylbenzoyl-1,3-cyclohexanedione) for inhibition of succinylacetone production are
recommended. ’

We studied a 10-month-old Korean boy with tyrosinemia type I whose condition was not discovered
earlier through conventional neonatal screening testing available in Korea. The patient presented
hyperbilirubinemia, liver failure, bleeding tendency, colicky pain and skin melanin pigmentation in neonatal
period.

MS-MS made it possible to detect tyrosinemia type I and allowed immediate treatment of the patient.
~ This was the first successful NTBC trial on tyrosinemia type I patient in Korea.
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