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Treatment and management of patients with inherited
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Inherited metabolic disease is rare disorders that show symptoms mainly in pediatric age and early
treatment is important for preventing complications of the disease. Recent development in molecular
and biochemical techniques help clinicians with proper diagnosis of patients, however, many of the
disease still remain lack of effective therapeutic strategies. Better understanding on biochemical and
molecular basis of pathogenesis of the disease combined with advanced medical care would provide
new sight on the disease that can also improve the quality of life and long-term prognosis of pa-
tients. Traditionally, there are several modalities in the treatment of metabolic diseases depend on
the biochemical basis of the disease such as diet restriction, removing or blocking the production of
toxic metabolites, and stimulating residual enzyme activity. The inherited metabolic disease is not
familiar for many clinicians because the diagnosis is troublesome, treatment is complicated and pro-
gnosis may not as good as expected in other diseases. Recently, new therapeutic regimens have
been introduced that can significantly improve the medical care of patients with metabolic disease.
Enzyme replacement therapy has showed promising efficacy for lysosomal storage disease, bone
marrow transplantation is effective in some disease and gene therapy has been trying for different
diseases. The new trials for treatment of the disease will give us promising insight on the disease
and most clinicians should have more interest in medical progress of the metabolic disease. (Korean
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1. O|AM0| U= CHAF AR 2 ZA(Reducing the
Load on Affected Pathway)

1) Alo|Qiof| 2lst 7|& H|SHSubstrate Deprivation by
Diet)

Korean ] Pediatr : Al 49 ¥ Al 11 & 2006

o}d(zinc) S AFESIo] A A7} 12 A ZF (hyperlipidmia)
A=l A resin®] 2:ol& £ F Atk B A2 U
© %  microencapsulated phenylalanine-ammonia
Uxgol] o] gsls WY 5% AT Fol Ank.
tgd Aol Asteh 71 x7F e AEA Aol
A7 ol= AL A old As WHEY &
vtk o2 £9) medium chain triglycerideMCT)E
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AelamE A 44 dAES Ansed Qo T2 #3} long chain hydroxyacyl-CoA-dehydrogenase 2% 2HA}
& ANEW F sdolth o]y eojeWe AUAERT oA Aol FEFYoR AMgElE AL dwrdon AHEeH I 9
(Phenylketonuria), ¥ 3 x5 (Maple syrup urine disease), & o 6)y wo] medium chain acyl-coenzyme-A(CoA)-dehy-
BA 2B xF(Homoeystinuria) 2k 2o] Aol oA A} 232 drogenase 239 BolA] AX 1 BrEHE AojaWe &
o #% SAE S oglu, elaves AYH w8 N L e gamen e goz w@un, Az Holayel
(substrate) & &5 T e ol A A WAV g0 e oz Smith-Lemli-Opitz FFel 2 @l
z;}f’:i% (:_}LH:]]EEHJ gk %f}i_;%m] ]o] oi:o/\ jjtﬁi E 2ola¥ & AME3 A¥ X-linked adrenoleukodystrophy

= . TeEe TEEe T o) 2alx @ A(glycerol trioleate®t glycerol trierucate)S AME-
gl gl sl Ak ® AT, o} oo Hah YFHAE skl

o3 AgolEx] JU¥ TFS FoI A7 F shjoln o
ool FA 3 BFHAL N&3| AAFI ok el A 7hekElA 2. 754 AL =9 M7 (Removing Toxic
WP OPEES weE 5 e, A9 Hola, Aund Metabolites)

Aolay vrstE A Hojayyt AFAE Algketrt ghd s 5% giaAd St A S45 gAE '94 AAE ZXIA7]=
AAT nz=F AHolaw FoltP(Table 1). 9F FFEAL  og 7HH okgo] Agdn) ol d ke F 2 4#d Aow
Az A4 el ot ZHeEw dAHoem AT AHAFH7 7F = hyperammonemia®t TEE AW oA sodium benzoate2}
ol HAe Mulo|xqt et FX] &2 7] FAEANAE sodium phenylbutyrateZ ©]-83% X &, isovaleric acidemia®ll
FHE 0|83 AuHorw JUds AEHHow FHE WHE A9 glycine, organic acidemia®l A< L*carnitinef’fl Fo] 5ol
AAA Rl o] "y BT Aol AdoA=(de] ANlF 1 ok HF oY Xz WEEe] avE THiE & de 3
@F 52 AXEY Fol SaAA oA HAFA 71e) A% ¢ 9™ AFES UUANH L-carnitine ¥4 ¥4 car
#Ho 2ol A FTFES TAStL, A FAW JFFH(TPN)  nitine® #2459} acylifree L-carnitine ¥]&2 Z7}7} Hol=
o] 7} & W] B Fx Ay, organic acidaemia®l XEWHOoR YAt Medium chain

2) MEE 7|12 &9l Mt acyl-CoA-dehydrogenase A3H2] &)X L-carnitine?] &9

ol F5Ee A3 71de] 84S Adsie AL VEE 2 IEAE FPAT A Fo| FojEo ] 01315} A5 §lo]
=Y g Ade FL Pyelrh ¥ Uyl dEE dE5WdA & da¥er F BAVE flvke AL AdEHor dEA gtk
Table 1. tiAbEFhol] w2 2o A
AR 2o] A

sAAE AR AR BAL o)

7T, QAR ol Al /Foha Ao

ZYEZ=EZ/fructose intolerance ZEEZ/fructose A7 2] o]

A W99 A 2R 2l

GSD/EFaZ YA ol Ry

mitochondrial B -oxidation defect G+ AL (EMCT)

T asaEz wET
A2pAd 21828 S (hyperlactic acidemia) g9 9@ A 35 =4

PC ks

PDH 423/ A 8 G+ A

RCD 423/ A 8 G+ A

Abbreviations : GSD, glycogen storage disease; MCT, medium-—

chain triglyceride; PC, pyruvate-carboxylase deficiency; PDH,

pyruvate-dehydrogenase deficiency; RCO, respiratory-chain disorder; UCD, urea cycle defect

- 1153 -



o114 H A4 HAARe] A 2w

P a8y, L-carnitine®] A
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o] mAFgo JAE v ZNE 714 ?E Lol Eﬂ
TE Fote] olyg Ao 9lo] =

sfejof & Aot} Carnitine transport defect9] “4-%-
aWel &3+ cardiomyopathyE $3FA1711 hypoketotic hy-
poglycemia®] HAS At F3e adE Y| = o

T3 FEA A= carnitine®] hyperammonemias i &

e @ 5w Qrks Aol FHHI,

3. 255t AHE9| 22 (Replenishing Depleted Products)

T4 AYoR g dribEe HEo] dAFde] Fas
AR wf, A5 7]E dAHL F53 grMHES FHstE A
olty; & EW, ZEfelmAl 4 HIHGSD)AA wgEe]
Fo 824 £38 AFoldA arginine®+ citrulline?l ¥, 17

31 PKUCIA tyrosine®] 9 Tol o} Lo 2
phosphoglycerate-dehydrogenase Z3°l| serine?} glycines,
guanidinoacetate-methyltransferase 2314+ creatineZ,
biopterin 73 el 2 UAA] neurotransmitter HA} o] el

2] neurotransmitterE F18F= A Solth

,g-“ 3L U]— ;({ 1ﬂ— E]—Hﬂ Z(_]

©)’$(inborn errors of membrane
transporter protein)®] tIALEZo A= dlAEAS oF2|sha] <
o7 RFodh= Aol ARHY F Utk - dE EW carnitine
transporter 2@ A1l L-carnitine 123 triple-H 5ol
A9 ornithine 98 & 4 or ol#jd AFHL Folsls
B4 ZAo] Hojof gt RS AR dt) olek fApe
A ®EE  MenkesolA  copper-histidine2” CDG

type 1bel mannoseE Folahs WY 5 5 5 Ak,
4. SN AIEE MO

Tyrosinemia typel®l* NTBC(2-nitro-4-trifluoro—methyl-
AgEE e FA4 A
RojFErh, NTBC®E  4-hy-
AAEoZH  maley-
lacetocetate, fumarylacetoacetate, 123l succinylacetone
22 o] dFoAe FE 54 =4 S 942 W o

benzoyl-1,3-cyclohexanedione) &
Ao s AMZL HIUHS

droxy-phenylpyruvate dioxygenases

Folrp?,
tAbbEe] gAlel AFetel dAFAS vehle AgdA
£ oold #4942 oAeks A8st BHHY HsAel Aok eF

£90], NKH(nonketotic hyperglycinemia)ll412] dextromethor-
phan®} ketamine %919 2 NMDA(N-methyl-D-aspar-
tate)-channel A= Al(agonist)®] A&, NMDA F&Ao o
& glycine®] AAA A= EHXE AAse 28-S ok vkl
T a3Hel Nzmdde] gk Rugo] v|E vl thaE g
o] 2P tpPAHOR It ENE AY3 FAHs= HA
erept,

giAbel gk v AY e A &
&2 (coenzyme)H B2 A cofactor) e 2
Arolo] 9t Aot} ZagaE AES A

[n el

A
b
Ha Fojo) wt
$7F #th ¢d& EW, vitamin-Bis-responsive me-
thylmalonic acidaemia ¥#}2] tif-iE2 A2 golztx H|AGA
29l methylmalonic acidE A& At dF H3EoAM =
G407 Ao FoloA #E3tRE sl slo] HAHoR of
H9 s wAgo] Erked ASE Atk ol A7t bio-
pterin ¥4 el (guanosine-triphosphate-cyclohydrolase 23
o]u}  6-pyruvoyltetrahydrobiopterin  Z2%)¢ld], oluj=
tetrahydrobiopterin(BHy) < o138} 7Fe] phenylalanine hy-
droxylase®l W3t &3Z hyperphenylalaninaemias W27 Xl
st ey BHy7F 474 blood-brain  barrier
(BBB)E S3tatA] 3ato] ﬁﬂrﬂoz 5 AAEACNS) del
A tyrosine hydroxylase &< tryptophan hydroxylase°] <]
g AAstA AFEHA EKsHA k. kA, ol A4EY @4
® A7Het neurotransmitter -5 AHE BHy ASHOZE B

o] ANHAE g,

oral

2~
A2 %

al %ﬁ, propionyl-
CoA carboxylase 12|31 @ -ketoacid dehydrogenase’} Z&
ZvZ} biotin® thiamines FLE Fo|% B33l pro-
pionic acidaemia A} thF-E2] MSUD 3Ate] 49 d4%
&< iﬂol |7 &

_ o
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Al L2 4 pyruvate-dehydrogenase(PDH) &/3< 7}*11“3}
Congenital lactic acidosislA& o]H WS A}-83ke] As}st
FESIATHE ®avt ok AR @S
2 APEdAE DCAZE tiF-E 59 dF& M A=
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Table 2. o1# 7b4 diAbastol A ALgsl 2aa
oAb g

XG4 (&%) mg/day

biotin(10-20) propionic acidemia

multiple carboxylase deficiency
hyperlactic acidemia(PC)
branched chain organic aciduria
dicarboxylic aciduria

primary hyperammonemia
hyperlactic acidemia
methylmalonic aciduria
folate-responsive seizures
pyridoxine responsive seizures
glutaric aciduria, A -oxidation defect
hyperlactic acidemia(PDH)

carnitine(50-100 P.O.)

cobalamine, B12(1-2)

folic acid(10-40)
pyridoxine, Vit B6(50-100)
riboflavin, Vit B2(20-40)
thiamine, Vit B1(10-50)

_8]_03];]_13)
M2 sk
1. ¥4 HZ(Enzyme Replacement)

1970 e A7lE &4 BF2WERDA digh 23719
Ha AH AA, 28 &8 B2 e glojAlg
Ao ate] dAHoRE T8 AFFHolx 3t 1
21} non-neuronopathic Gaucher WA B -glucosidase H3
awlel A FFom o] Foprt thal A ZHo] FHSI
=8

A7) Gaucher Hol W3 &4 HEQW adE AR

AHol A, Felge F we v As8 & vk 4

1) Aol 54 B 2
q

3T
ar

Me e
e

Teka  whHow MY &49 imiglucerase(Cerezyme,
Genzyme)© A2 TE 5o WS A8 F w9 A4 Al
F AAA Abgo] F7tEATE A WA AP, 8FS AP
o2 T 25utt 60 units/kg) dHE WHEORE HAH AL
T oE S, ALES VAo E AT 52 T A

oz Al Art4

W Fof (vl 45wt} 30 units/kg) S
T 7HA Bl A goA] BT QAdE

. A2 mucopolysacchari-
doses(MPS)¢} 72 T2 9 A% T dHolA F¥F

QB oy Fo oE T ol

T

bisphosphonatesE AF&-3F anti-osteoclastic therapy+ 4123t
w A A sxlo] UF FyAel R X7 ApEY
QJth= AR o] Aoty 3}(}2]:}13)

7%
Al (o4 A7)
R R %i%lé}ttl g
kg)9 ARRE FFAAA 549

o(2 Fukt}h 120 units/
Aol BAHA BE FE
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AUtk olHd ol fFE JHHoRE ALETF FoEs AR,
ol 2 B A3 @ FAVE sdEHYgE §3S FolA
%=tk Al 1T P(neuropathic) GaucherHolA+= EaA HF AW
o] BxtEe 2lATA FAF WAL dysir] Each Al 1
(non-neuronopathic) Gaucher® o419 2 Aol|= EF-3}
3, e A SN v XEHEE o XX A A&
o] EA7F ¥t} Fabry ¥, MPS type I, GSD-1I 53 &
oE Al Aol i E B4 BELRN] s e AR
o R AAEH FAFA ARE HZ 5o IFFH AREl

37kl geoluh.
2) 230|Al
ﬁj\O]”(BMT)O x%oLr,:_

=
lysosome?} peroxisome ©]’3¥ #HH FLAFAS oA &
A 24T o od WHoz AL EE lysosomal
disorderg A E3ld= w=go] o] $r) 2Eu, RiaE AY

Agel o] A8e) AATn 2 5 Ak AFAQ Dol el

MPS-1¢] 4% el WA Fda nHrdlvhis AR i
A7} %ixlﬂi A 719 Bd dg) g2 we EAVE

ﬂ](ol*&ﬁi‘—i 18714 olx) A&+

2 A3Eo] o] o)A gdte obF EFWatal wig-
4% 27HA =Y %’6‘% Holx Az QA= w74
3 AtHdE 59 A 3 § MPS¢el Sa nFilippo =TT, vz
Aol & A5E A %7] AEmA el 24 718 AES A
£ =501 ARy 2 A9E d& F UvE d8E 3
},

3) ZIEt 7| 0]y

F710 mFolv QAR 016}9] go
Fas Aldstojor e Ffe o
o 9ol o] AFH A
Crigler-Najjar &%, GSD-1V, Wilson 5
AR A T o] zrolAel tigh AEFo] TS A9
o ThE giab A3EA BT HEEHE e oy
2= A1ES 23k Yty propionic
3 FF B4 ALY o gl oAM= 3
=t 2 E B8kaL, 9yl AR
Holl ik F4] & Oﬂ—?i S oAt B 3o}
59 =A= 2Ath.  Methylmalonic
primary hyperoxaluria type Il olA& 2+
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HX X|2(Gene transfer)

G fAA At “fHA AgrE A ARHOR A
sk o7 Ul Alx A, FHA dele &g, fHxke
agla FAR FEe] 7z e A EA7L oA
A A & Aot 13y, ¥d ATE B3 B2 Ayt

FHAAE FUARE o] Fok

F

o]z skrh tiAb 3l A A
v A3e Ags gidez 54 glo] o8 UHEE 584
Q1 Wk A2EE AgAT]E Blolth ol ofEw HiolARl
GSD-TI M2e°l adenovirus-mediated transferg A&t 23}
9} A7 Al lentivirus vector® AHEsl] xASS Ve 2
RAe 2o gHE Jud) 2 £5 9o,

5) ot2sty ®EA RX=

ok EhA] 28-S VA= HEER AR $EE A==
WS BB AL dEkA e A e or A EA] gt
Hemoglobinopathyoll 4, ®l¢}e] FHEIF 2RI  hydroxyurea,
5-azacytidine, ZL8]1 sodium phenylbutyrateo] <& ===
F e ol9} FASHA, cystic fibrosisolAl, sodium phenyl-
butyrate CFTR(cystic-fibrosis
tance-regulator) FAAe] HHS AFAZIYE HE Kemp 5
£ X-linked adrenoleukodystrophy(X-ALD) #x}e] A9}
X-ALD knockout #¢ H3EoA, sodium phenylbutyrate’t
ALD®l dA¥wE @M F(ALDRP)S peroxisomal
adenosine-triphosphate-binding —cassette transporter-protein
FHA =Zde] WwHE A3AA  B-oxidations FTHAIH AL
VLCFAZ #2217tk A& 2oFgnf”. ozl X-ALD
# & sodium phenylbutyrate 2o]2WH& st Az} ¥} HAle
VLCFAE #AaAZYE AS #Es9th. ALDRPE X-ALD
TR AbEQl ALD ©@id s} 24 ¥A7E 912 ALDRP
Fxte Aol o Bol wAFEY X-ALD #449] A5
A sodium phenylbutyrate &z}l tfgt A& wxgol 73
g dgoltt,

6) C{Z RIZ(Conservative treatment)

Hoo wAdE Bsha, e b Adel g} A

trans—membrane-conduc-

membrane

g EE Holt FuF AR Yol 9E A7t wn
wWebd Bask 1 kRl el A FPANE delE oF A
27 Be J)olE sl Huh g S, oe Wgeld et
= Aol Aze PAAA

<o) &
Fabry®BolA UYeus= 55 55 d= & & Utk W34, 9
© R P Tas Ae dETH
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