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Table 1. A& e FAe] A ojulicibs}t AW {74 Hxe] Ws)

Amino acid(umol/L) HD=#1 PD+#1 PD#3 PD#5 Diet#l Diet#6
Leucine(48-160) 3,388 2,109 3,031 1,923 1,897 1,742
Isoleucine(26-91) 462 219 398 197 126 53
Valine(86-190) 761 287 532 420 326 267
Organic acid(mmol/mol Cr) HD#1 PD#1 PD#3 PD#5 Diet#l Diet#7
Lactate(0-150) 1,001 5,372 5,500 149 430 36
3-Hydroxybutyrate(0-15) 9,064 134 1 14 4 5
Acetoacetate(0-10) 1,460 28 29 1 0 2
2-Hydroxyisovalerate(0-1) 3,100 2,575 3,697 331 85 45
() normal range, HD* : hospital day, PD+ : peritoneal dialysis

AALE st FAPAE AHIAUL, F714F BHE Table 2. Bopmsoje) 74 4y

sk & 3 5 = B °

AR 28 DAL AASS wANHE A 289N e 896 mL
Gole diHdEol oz HAFEN T, AN AAAG NaCl 30 mEq
Hol Yelton zgeEat xpFo ik ul2oe] Na bicarbonate 134 mEq
AsA AstHAm, BFAHA FH FuE, Hw, 0% glucose 0.1 amp
AAZ) AF B NBALD F A2E FFH

Ak ad Solgh WA= YA ggich tiabgel 2
o) JheAde] Bria ddEol $HoZ A 2
9] F7IAHEA A lactic acid’} 1,001 mmol/mol Cr,
3-hydroxybutyric acid’} 9,064 mmol/mol Cr, ace-
toacetic acid’} 1,460 mmol/mol Cr, 2-hydroxy-
isovaleric acid’} 3,100 mmol/mol Cro}l3(Table
D, 2 9 AZEAE FP{AT Folaly AR
2-hydroxyisocaproic acid, 2-ketoisocaproic acid, ©]
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o] gAME
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oli o] GFFEFToOR %_]?‘_'3}5'_ thiamineJ"’Jr 10%
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Table 3. 53 xF a9 49 87

R R

A3A A1ZE 20033 —

Nutrient
Age
ILE(mg/kg) LEU(mg/kg) VAL(mg/kg) Protein(g/kg) Energy(kcal/kg) Fluid(mL/kg)
Infants
0-3 mo 36-60 60-100 42-70 35-3.0 120(145-95) 150-125
3-6 mo 30-50 50-85 35-60 35-3.0 115(145-95) 160-130
6-9 mo 25-40 40-70 28-50 3.0-25 110(135-80) 145-125
9-12 mo 18-33 30-55 21-38 3.0-25 105(135-80) 135-120
(mg/day) (mg/day) (mg/day) (g/day) (kcal/day) (mL/day)
Girls and boys
1-4 yr 165-325 275-535 190-375 30.0 1,300¢ 900-1,800) 900-1,800
4-7 yr 215-420 360-695 250-490 35.0 1,700(1,300-2,300) 1,300-2,300
7-11 yr 245-470 410-785 285-550 40.0 2,400(1,650-3,300) 1,650-3,300
Women
11-15 yr 330-445 550-740 385-520 50.0 2,200(1,500-3,000) 1,500-3,000
15-19 yr 330-445 550-740 250-490 50.0 2,100(1,200-3,000) 1,200-3,000
19- yr 300-450 400-620 420-650 50.0 2,100(1,400-2,500) 1,400-2,500
Men
11-15 yr 325-435 540-720 375-505 55.0 2,700(2,000-3,700)  2,000-3,700
15-19 yr 425-570 705-945 495-665 65.0 2,300(2,100-3,900) 2,100-3,900
19- yr 575-700 800-1100 550-800 65.0 2,900(2,000-3,300)  2,000-3,300
adapted from the Ross Nutrition support protocols, 1993
Table 4. ¥ Fa 9 AJile
Items Daily Req/kg Body weight(kg) Total daily Req. Others
ILE 60 mg/kg 3.15 190
LEU 100 mg/kg 3.15 315
VAL 70 mg/kg 3.15 221
Protein(g) 35 g/kg 3.15 11
Calorie(kcal) 140 kcal/kg 3.15 440
Fluid(mL) 150 mL/kg 3.15 473
Table 5. 223 A4EHFZY ALHE spoon/100 mL)
Aminoacids Daily requirements Concentration Normal milk Req(spoon)
ILE 190 20 mg/20 mL(1 spoon) 95
LEU 315 34 mg/20 mL(1 spoon) 9.3
VAL 221 21 mg/20 mL(1 spoon) 10.8
protein
A e g 94 AN mopd olWlmArEe o MY FSE obvlmdl §3E wA B, dE ¥
S8 2oldlo] e WAS WA Bk WA ®W L wel e TN W) zzel $4E82) BCAA
o @3 gmz e Ads wok 4w wulm g Table 8 R Table 95k 2tk Foluel Ak
o) EAEW ErEaE vuAn 9%g 2R 9% TEY 540 Y FHEE shved BYoR F4
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Table 6. HF Ao of

=Fo 2olawy FAYAEAL X85 —

Food Amount ILE LEU VAL Protein(g) Calorie(kcal)

BCAA free 57 g 0 0 0 8.6 262

Normal milk 20g 154 262 164 24 103

ILE Sol(1 cc=10 mg) 3.6 cc

LEU Sol(1 cc=10 mg)

VAL Sol(1 cc=10 mg) 5.7 cc

50% glucose

Water 435 )

Total per day 190 262 221 11 442

Total per kg 60.3 83.2 70.2 35 139.7

Table 7. 3+ 4A74x 9] 4 L T7F

A= 1,300 keal(900-1,800) o

Fluid 900-1800

Rk 30 g/9 Zafotulibeel Foldl, olaFold T @

iLEEU - ;gg_gzg mg; 3 transaminase®ll 9J3l9] Z+79] @ -ketoacid7} =™,

~ mg, =0 =2 . = . _ .

VAL 190-375 mg/Q o5& sue] &4 F branched chain o -ketoacid

dehydrogenase(BCKADZ <F3hol <J3le] decar-

SUE 7 Foloh e A0} wsinh olay
B gEAE 8F ohulwit awe §714

Fote] Wk A ozt Aol Un Ao} B
e o7t wglou 2 #4l gol & Aed F w
3479 2ol sazw A wol A3 HolAE

'EV‘ ]’M-—‘IKFIQ 2) \;L}\]
AollA A e %‘EHO}f 63 pg/dLelioH
"= 128 mEq/LolQ, 299 AEL ++++0]
A3, 59E 7fAEAL pH7F 7.359, PaOy7t 147.8,
PaCOz7}F 23, HCO; 7} 12710t} 10% £E33 &
54 devds ANUR R @RI oU $
ZHe] AE7E SRR k3 2487 T FH AL A
SEUYol7t 102 pg/dLE F7HEIReH, FAS f714t
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Table 8. Bl

— @ FA4 oA

wol £4l9] BCAA w7 2%

g A A3 A Al 2003d —

FF F w9l ILE 'LEU VAL oh 2 g
iy 1 Ts+2 ts 21 g 18 35 26 0.4 23
Ab2t 174 230 g 18 28 21 0.4 136
whu 1/374 B8 g 13 27 18 0.4 35
S AAF 2 13 249 g 15 27 22 15 104
24X 1/274 N g 23 22 36 0.7 42
Table 9. 7]g} 219 BCAA 3%
T @9 ILE LEU VAL w@wd
=& 50 g 145 285 365 35
2w 50 g 170 330 200 4.2
F5 5 g 185 300 190 35
AFF 50 g 68 90 113 1.6
thA]u} 50 g 298 534 339 8
i 50 g 565 1,084 637 13.7
Hj 3 5 g 10 15 15 0.6
5 50 g 5 8 10 04
Al F A 50 g 85 130 95 2.1
Ed gl 50 g 37 55 52 1
TRk 3l) 0g 50 75 65 0.6
Eug 5 g 3 12 8 0.3
Ab3 50 g 13 12 20 0.1
rx 50 g 3 7 9 0.25 Table 10. FAWFE AT 208 75 =e #Ms)
oAA 50 g 13 12 2 045 —
rganic aci .
LIRS 50 g 17 35 23 0.6 (mmmol/mol Cr) HD#1 PD#2 PD#5 Diet#7
= 7] 50 g 8 15 8 0.4
Hlj 50 g 4 4 6 0.1 Lactate(0-150) 2,284 3269 250 43
%.0] 50 g 13 29 17 05 3-Hydroxybutyrate 15,028 480 80 2
o asa 50 g 21 21 22 06 (0-15)
Acetoacetate(0-10) 6,959 158 25 4
o Ae dF= Za A oo} A AFLEAL 2(—5—{3{?roxylsovalerate 3275 1,941 32 14
72, 3HF € ¢ 5 22 2EH 2 95ty (
~ _ . ) 1 e, HD=*:hospital day, PD+ : peri-
WiRol AWl ARSI B3, MRS Sope o G e Pl ’
Agols AEANE LIS A4S AFTHA &3]
@Al @tk $7H8(intermediate type)S FRILEA  71¥8F e F4o] e W F2 2EHE oA
7} 3-30% Amolw, AAolrlel A otshs U ojsiatge] AR 4 Ak ASE F P9, 19, o
UA eFETh R EAel AREW, G488 48 PE € ¢ 5ol Ue W wHaY e wd
A &g F Jou HAME HEYE S iES £ glod o FH AHEC] AETEF EE AE
P4 Fhs0) Qu, A AFSHH SAE sbes  WEF, e ngRUolaF, w¥Y, A2EES 5
t}. -8 (intermittent type) IFELBHEE 5~ o|BR %.‘%_‘Zl‘& o #F<7} "astch Thiamine W&
20%°l™, 27 AF3 @ AiJola Tl Y L 24 FHEIT 2- 40%0191 27| QS T3
Sote] AxAAL AAoltrt A% 5ALAA 24 A P vkt AAolrldle Ao, Fafobuleat
ol R F4o] Uehid, fEHsh} Eobgd 2 o Ay @7 thiamined FARE W FHobvx=it
dol, WA, 4 % AME 2AT + vk F0ER o Er} w2 AasEs, $A9 e wAk

_8_



Fig. 3. 7] MRI &7.

Es(dihydrolipoyl dehydrogenase) 2832 wj$ =&
A FUEH vz A FEE 2 AF 2-67)
4 o]F ZUAE Asie LeExel YA A%
obstEl= & :Helth Es: BCKAD #uke] o}y
g} pyruvate dehydrogenase, 2-ketoglutarate dehy-
drogenase®] T4 AWSo|BZ olE A Fa9 FHof
7b Zol uehgd 4 ol obuieAtd {-7]AHEA o A
lactate, pyruvate, 2-hydroxyisovalerate, 2-ketoglu-
tarate, 2-hydroxyglutarate &°] 2% Z7}19 + ¢
o alloisoleucine?] A5< =20° olwle Hus}
= Fole AFH TS Bl 1R A
Sl s W "F o

Age
A @ A Aol Hek

of

>

hibition assay’} F& o]l€F%o A= EIAZ
FE HAtL 9o, o]FAHFEFE A 7] (tandem

masspectrometry) & ©]-83 Al o]go] WE &£

Fig. 4. & ¥4 94 ¥4 MRI &34,

=2 53 3tk oI eAzeA FHoR veH
o] opnAHR AT AW fr)ak BAE Al
o] g smojor Hrh ofwabEAdA Zsjolu]
=S A olaFolale tARIESl alloisoleu
cineo] F7FHo] 9lal, #7]4HEAlClA branched ke-
toacidE<%] 2-hydroxyisovaleric acid, 2-ketoisovale-
ric acid, 2-hydroxyisocaproic acid, 2-ketoisocaproic
acid, 2-hydroxy-3-methylvaleric acid, 2-keto-3-
methylvaleric acid7} @43 S HolH, o|xyo
E lactic acid, pyruvic acid, 3-hydroxybutyric acid
9 acetoacetic acid §°] @A A5g HATh A
e BHo2E YFHEY chorionic villig ©)
&35t EAEAEES BASAY FHAAAE 2
At

Brain CTY MRI ZHAHE Aldstd FA47]d= A
AAQA HEZFY £7AE Ro|tprl I Fol= cerebel-
lar deep white matter, dorsal brain stem, cerebral
peduncle, ¥ internal capsule®] posterior peduncle
o FAHA A RFE Holx 2/de] AYd RF
o] Az} AWM hypomyelination®} cerebral at-
rophy®] 274& HolA Hw, d FoE dysmyeli-
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AE Agstojor Ak 2eolaRie]l Ag AAH A

o gz Aoltt. BCAAS BE7l we Agdg 7
Pow 3}3 cation exchange columng ©]-83te]
BCAAE AAF o2t EFES F7heto] A85H3
' m o] A= Snyderman 5ol A& AR,
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3 Aazdg FA AL Ik HolamE AT
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a3ttt Holaye) Awe $4 wuael Huels
JaHET Z4olnlcate] aTRe B wekA 2
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Z7149 zdo| Bads, S8 F4 B Fe F
sh Aol M Y Fole B thA Axbstel FHal

3 2 dart gloh

X8 BExE A} F 2-343F we) S4olm| At
TEE AY HA FT(F0]41:80-200 umol/L,
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Maple Syrup Urine Disease : Longterm Diet Therapy and
Treatment of Acute Metabolic Decompensation

Hong-Jin Lee M.D., Eun-Joo Bae M.D., Won-1I Park M.D. and Kyung-Ja Lee M.D.

Department of Pediatrics, College of Medicine, Hallym University, Chunchon, Korea

Maple syrup urine disease or branched chain ketoacidurias caused by a deficiency in
activity of the branched-chain a-keto acid dehydrogenase(BCKD) complex. This meta-
bolic block results in the accumulation of the branched-chain amino acids(BCAAs) leu-
cine, isoleucine and valine, and the corresponding branched chain a-keto acids(BCKAs).
Based on the clinical presentation and biochemical responses to thiamine administration,
MSUD patients can be divided into five phenotypes : classic, intermediate, intermittent,
thiamine responsive and dihydrolipoyl dehydrogenase(E3)-deficient. Classic MSUD has a
neonatal onset of encephalopathy, and is the most severe ad most common form. Variant
forms of MSUD generally have the initial symptoms by 2 years of age. The majority of
untreated classic patients die within the early months of life from recurrent metabolic
crisis and neurologic deterioration. Treatment involves both longterm dietary management
and aggressive intervention during acute metabolic -decompensation. We report here our
experience of longterm diet therapy and treatment of acute metabolic decompensation of a
case of classic MSUD.

Key Words :Maple syrup urine disease(MSUD), Branched-chain amino acid(BCAA),
branched-chain keto acid(BCKA), Diet therapy, Decompensation
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