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10 year follow up of a boy with
Lesch Nyhan Syndrome

Korea Genetics Research Center, Cheong Ju City, South Korea

Sook Za Kim + Wung Ju Song

= Abstract =

Lesch—Nyhan syndrome is a X—linked recessive disorder caused by a deficiency of the
enzyme hypoxanthine—guanidine phosphoribosyltransferase (HPRT), enzyme to recycle
purines.

Case history: born induced vaginal delivery at 40 weeks complicated by premature mem-
brane ruputure , body weight 2.820 gm. He showed failure to thrive showing severe protein
aversion like milk products and pink daper. Developmental delay revealing rolling over at
10.5 month, followed by regression. Seizure at 2 months, His poor oral feeding was lifelong
problem. Weak crying, spastic, choreoathetoid movement. Self mutilating behavior noted
and diagnosed at age 3 years. No family history of consanguinity and neurological disorders.
Method: Laboratory test, physical exam, imaging study and molecular. Clinical follow up
Treat ment with allopurinol.

Result: uric acid 10.5 mg/dL. (N 3.5—7.9), APRT 151.1uM/ min/ml pro(25.7—101), HPRT
7.6 (N 233.5—=701) and c.151C>T hemizygote (p,Argb1X). Abdominal sonogram showed
staghorn calculi in both kidneys, brain MRI brain atrophy. Clinical follow up showed, seizure
at 2 mo, developmental delay (head control and, rolling over at at 11mo, pointing body part
at 2 yr 7 mo, eye hand coordination at 2 y 11mo,creeping at 3 y 7 mo, speaking words
at 6 y 6 mo ),and developmental regression at 3 yr of age. Sleeping problem including
insomnia and severe constipation. Self mutilating behavior (lip bite) started at 2.5 yr, neu-
rologic sx including intermittent upward gaze accompanied by swallowing difficulty at 3
y 7 mo grand mal seizure at 4.5 yr and spastic extremity and trunchal hypotonia and cho-
leoathetoid movement and ataxia at 6.5 yr. Scoliosis with severe spasticity at 9 yr 9 mo.
Acute life threatening episode with irregular breathing at 9 yr and 9 mo, Emaciation and
nephrolithiasis and recurrent pneumonia. Died suddenly at 10 yr 3 mo.

Conclusion: life long feeding problem, chronic gut motility dysfunction, sleeping difficulty
and progressing neurologic deterioration and nephrolithiasis despite normal serum uric
acid maintence by allopurinol treatment.
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AF AHES @A (uric acid) ©]37, pyrimidine?] tf
AF AHE-2 TCA cycle intermediates©|th.

3. A &8 7 = (salvage pathway): 521= A3
of oajrut =2 o]s =oll oJafjA] o]F-ofxitt.
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3. Adenylosuccinase (Adenylosuccinate lyase=
ADSL) Ad

1) #He] A2 Adenylosuccinases= purine ¥
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4. Muscle adenosine monophosphate deami-
nase (AMP-DA, Myoadenylate deaminase)
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1) =HejAg]: AMP-DA, adenylosuccinate syn-
thetase2} ADSL-S adenine nucleotide cycle=
gAJsitl 18]al AMP-DAY deamination 2
O AMPE IMPE AgA)7]=d 285 dith =
3 25 5 Fol dEYolst IMP7E el F o]
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glycolysisE =38} o] 2F-E] o|U=|S YA}
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A&HE Kol wjZE= creatinine kinase (CK)<J
oS Y = gl 22 43 (Secondary defi-
ciency)+= amyotrophic lateral sclerosis, fascio-
scapulohumeral myopathy, Kugelberg—Welander
syndrome, Werdnig—Hoffmann diseases, poly-
neuropathies® & 4 Ut}

3) At & A5 HArk(exercise test) 2k
5 34 AR @ olth ZE8E Sl A}l
AbRE ZAte] A shA Rk o] ghatell A= R o}
(NH3) 7} 75ttt

4) A% ribosed TR Fojdth I 25
© 7 1%t rhabdomyolysis®} myoglobinuria’} 2.
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5. Adenosine deaminase (ADA) &4

1) e A2 DNAZE #alEl= 2ol ADA
= adenosine ¥} deoxyadenosine©] & o}¢l (dea-
mination) ¥1©] Z}7} inosine® deoxyinosine 0. &
oabE =) 288k Gl o] Eat vk
of Wo] glom o] g4t glod HAAATS
Atk A9 HPFo] 2+ olfr= DNAS] el &4
4421 ribonuclotide reducatse?] inhibition® %
Qlall dATP7} AF538te], E4o] 78l deoxyadeno-
sine®] F2Eo] doji= Zow FAHrt B3t
S—adenosylhomocysteine hydrolase?] H]&4J 3}
=2 Q3] 43T 7159 B44<Q] transmethylation
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Aol Z deoxyadenosine®] Z7}3slt}), o] Agke Ak
FaA oz fHsh

2) 94 4 Severe combined immunodefi-
ciency disease (SCID) &

(1) AF 1579 =2 el v,

(2) A5 671 ol dutxAo] A =
2.4 (hypoplasia) & BeIt}.

(3) &4 W3} : costochondral rib juncitons®]
=% IAY, 53| cupping 2 flaring &= &
2 W3S Hth

(4) AAsHA o)} 1 B 2 TpEA] Eetal,
F&] 2= STk % el (movement
disorders) 5 M XIETS BY 71 T
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2) 84 29

(3) PEG-ADAE °]&% {31 A&
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6. Purine nucleoside phosphorylase (PNP)
Z2y

1) ¥l Ay PNPE inosine, guanosine, de-
oxyanalogues”} thA} A ¢Fo} guanosine, ino-
sine, deoxyguanosine, deoxyinosine®| %3l
uric acid AJAte] A8k
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7. Xanthine oxidase (=Xanthine dehydroge-
nase, XDH) Z% (=Hereditary xanthinuria)

1) o] A3 APAA o= Fdshd 100
g ool Bal Hlth

2) e Ael: o] A3 xanthine oxidase®] &
4 AY © 2 hepoxanthine¥} xanthine ©.ZHE &
Ab FHdo] A k=t ¥4 S = xanthine©] &
7}slt}. Xanthine oxidase &4 molybdenum,
FADS} # (iron)°| Z23}t}h Molybdenum Z&
Z(cofactor) A3 W= sulphite, sulphur—con-
taining metabolites”} <7} 11, inorganic sul-
phate”} A3t}

3 T

(1) i S230] glot 2724 (radiolucent)
= @8t A7 el

(2) &5 ol¥

(3) Combined xanthine oxidase/sulphite oxi-
dase deficiency+= Al78otol| A 7 =-A| 2 20|
7] o= AR, o ol AE AAAA|, 230%
T A3} == Z7F myoclonia, $F- 4 A Q) &+
(ocular lens dislocation)

4) At

(D 83 a4k 74

(2) 29 hypoxanthine®} xanthine <7}

(3) = A Avre] a4 SACE stk

(4) Combined xanthine oxidase/sulphite oxi-
dase deficiency+ AW sulphite % (A1X38F A
Holojo} &} | sulphocysteine =7}, taurine &
7}, thiosulphate =7}2} 7+ A|3EL} Ad-f-obA 3ol A
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5) A=

(1) A purine 4]°]

(2) T2 2 AA

(3) allopurinol®]

(4) 184 combined xanthine oxidase/sul-

phate oxidase deficiency?] X85 E¥3 WHo|

SlaL o7k FA4] A

8. Adenine phosphoribosyltransferse (APRT)
pohigl
==

1) e A2l o] 32 adenine°lA] AMPZ
Z38tx] =1 Zg3l= Adenine Phosphoribosyl-
trasfrease (APRT) 2] A 2% adenine salvage
7} ZF45) 31, xanthine oxidase®l] €3l adenine©]
2,8 dihydroxyadenine®. 2 3} Fof 2k 4] 9k

© ARAE DEA k. a4 & A9 77}
ARl Wol K’ a1 o] O’OU‘] i AR AP
Ao Al ®ar¥ a1 ek o] A
A

2) Y T ARAM R Qs ARA

3) zk

(1) AdFol APRTS a4 54

(2) AW adenine® 2,8 dihydroxyadenine

(8) UVE}infrared spectroscopy, MS2} X—ray
crystallography® A% 2418 FA

4) A5

(1) purine gk 2o], F&st & A

(2) allopurinol

(3) A

3}o. A}
1__

Jol A A G

AN

9, 2J4|-L40|9F 257 (Lesch-Nyhan Syndrome)

0]"—:‘ éﬂﬁi purmeJ JJrE]-Cﬂ' Ao g Al
2 ®eolth AlASAO #3= athetoid cerebral palsy
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E 1= gEAoE Ho|= Ao
oltt. Ao s glycme«l ATads FoI3
=5 3732 204K ©1%¢ purine T/d-& BRI
ETETOR ‘ﬂf?} AolA Kol QAL 2wz &
zhe] HPRT (Hypoxanthineguanine
Phosphorlbosyl Transferase) ] &4 ZAJPOo=
Q& A &t} HPRTE PPRP2] phosphoribosyl ¥
A= bases®] hypoxanthine®} guanine® purine
ring©. 2 o] FA1A IMP2} GMPE 34sh=d 2
3+ 40|t} Lesch—Nyhan =% oA& HPRT
°] A4 2% PRPP aminotransferase’} &7t
slo] @AF FAo] WolA L),
guanine®] A&-8-0] F4E 9] inosinate cycle®]
&5 3L nucleotides /3ol Astdch A= 34
9] feedback control®] 2% 11, o] bases?] ©]s}
2805 QAko] FULEh A7 F4e] e e
23}#] 99 dopamine™} dopamine eHAd el
ofohz il STt Hoj A xA o GTP7F
172% 3, GTPY dopamine D1 receptor?] A5
AAE receptor sensitivity7} E715te] Zpal| 3
= 3= Ao 7 F43lt) o] Ao dx g
I 2] Adlel+ (megaloblastic) H@V} & F
wom, dF o] JAake wtor} Ak A= 34
7] =t 4] Bfe H]x*"moltq 2=
A T-d a4 = A7dolv B-dok+9] 147t
B aEo] qlrk

L3} hypoxanthine¥}

=4 ol%F 6-87/0E7HA A
7\1 Aol 71417 el 23]
EE LAl Z-E HelTh
(2) d7o] "?—Jé}i o] A

(3) +&o°]
dysarthria), ©+572], 719X} 57}, scissoring
(4) 7urA o2 ZAL djH= SEZAYo] LhE}

*}(athetoid movements, athetoid
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(5) 22 FobE2 Al sAF7E 504 =E F
Asit ofd A-golli= AdATE 7T

(6) BALe] 50%°4 HHS Bl

(7) W vEE = 224407 Qg H24
27l

3) zk

(1) Lesch—Nyhan 5%7-2] ek gzt
X 83 A S7HE8 mg/dL), LA creatinine H]&
(4782] 2—49), 24 hour urate excretion >20
mg/kg, hypoxanthine in urine

(2) A - AfrobHaE - Aoy 2eA] HPRT
a4 5408789 1.5% vivb

(3) A8l 3= 6—thioguanine®] EA5k=
Hj el A Qlut S dzkste] Xk (proliferation
of peripheral blood T—lymphocytes in the pre-
sence of the purine analogues, 6—thioguanine
or 8—azaguanine, confirmatory in most cases)
= & 9tk

(4) FAJQAE 7H o2t BRIzt A= Bioche-
mical analysis on hair bulbs from women (7}
7 7FsAdel 9l=), HPRT1 EWo] 2
ALe} B2} 5782 0 7 HPRT1 A= Xq26—
27.2004 A3 200F ©)/de] EAwol7k A
= Qlom 1/30M = AlE2 EAHo] o z}gkatelA]
T Ago] RauE v glE.

4) AR

(1) PRPS superactivity

(2) 28 A1F

(3) Lymphoproliferative disease

5) APAZIh kAL B R HARE 84
Arrel EAHT AP 7Fs st

6) A&

(1) Lesch—Nyhan 5%"2] X 52+ allopuri-
nol §¢3: xanthine oxidase &4& Actsto] @Ak
S o

@ vkl R

(3) aZg stz AAAA s o
(4) NASA ZALS adenine Fo) 9 diazepam,
haloperidol, barbiturates 5]

(5) $44 Anzt 250148 Argon) 4l

1. Uridine monophosphate (UMP) synthase
AY (Hereditary orotic aciduria)

D e e o] AgkS 7 7 Tss 7w
w4 (bifunctional protein) ¢! uridine monopho-
sphate Synthase”} A3 =|*] orotic acid’} 4%
3}11 pyrimidine nucleotides’} ZA¥t}. Cytosolic
CPS 1II°l )+ pyrimidine nucleotides®ll 2]3|
feedback inhibition®] 4% o] 2 2] orotic acid
7} A3t} Pyrimidine nucleotides”} ZFA% A
ol A)7ge] lar Ao mE AP

s
e zAF. o) AV AN o= §

(1) macrocytic hypochromic megaloblastic
anemia”} A5 2 5 ojufjo]l vpelube HlER B12,
AAh R AEE s Tl SAHA S

(2) 2478 &l e e, A1, AL BB

(3) Heterozygotess mild orotic acidurias

HolAwt M T2 /i
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(2) AdFolA ax 54

(3) 78 Ao 2= azauridine, 5—azaorotic
acid, allopurinol $°1& <13t secondary orotic
aciduria®} urea cycle defects® & & 3.

4) A5

(1) uridine A7 FoZ (100—150 mg/kg/day)
e Fol Jhg A 54 o e B

(2) T&¢ T AHE ARoR WES FE

2. Dihydropyrimidine dehydrogenase (DPD or
DPYD) &H

1) e Agl: o] A2 Dihydropyrimidine
dehydrogenase (DPD or DPYD) 9] &4 Ay
=2 uracil¥} thymine®] Z}2} dihydrouracil® di-
hydrothymine &2 thA} %] ko}A uracil¥} thy-
mine®| =7}€t} Neurotransmitter B—alamine
o] ATl ks & = Qs Ao® FH3T
olgl FAollx= FAAR] 5—fluorouracils AHE-
= 739 DPDE &8t A} S3ts8] HA| oot =
“do] AsHl vebd 5771 Qlth o] H3E A AA
Aoz FHsk

A A, alakel
=9 7% Tee BY F glow,
MRIY = Fx3P7t AsHA A9E =+ S+

(2) 182 i o] flvbE &l AR
Al A 55 A0 % IF prymidine 57t € 7
2%, TS, AAL ataxia PHE BRESE A5,
R

(3) o34l QoA ol 9] heterozygotesi=
5—fluorouracilell oJgt of7]1x] o2 288 ¥

(4) Ak AW, thymine¥} uracil =74, oral
loading test, YT+ - 7t - AFolA|EAN ALY T4
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=
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3) X & : 5—fluorouracils SA] St
3. Dihydropyrimidinase (DPYS) &

1) Wl g o] 22 Dihydropyrimidinase
a4 A O =Z dihydrouracile] uridoproprionate
Z A% ¥R k31 dihydrothymine®] B—ureidoi-
sobutyrate® A= A] 9o} dihydrouracil, dihy-
drothymine, uracil, thymine®] AWCo % HjE¥
t}, T3t neurotransmitter B—alamine®] ¥ T}
o] Agke A dAoE [+ Hrk

2) s AR, tiAL AT, FAAA, 1H,

ATF 39S 2 5 Yk ol Agele A3 2
A

(1) A& dihydrothymine, dihydrouracil, uracil,
thymine 574

(2) oral loading test

(3) ztellM &4 54, & o] a4+ A9 A

15

4) X7 A 58g

rouracil 54 olWsh= o] Et}

4. Ureidopropionase (UP) ZE (=B-Alamine
synthase deficiency)

1) e Ag]: o] A2 B—ureidopropionate}
B—ureidoisobutyrateollA] Z+Z} B—alamined} 3—
aminoisobutrate® TIAFEA] ¢ko} Lojupm] 2|
7HA 1eleld Bazh =of it

2) S

(1) ofolellA
movements, A3t WEA A, AFF

(2) MRI & = AA9 953} =237 A1

(83) A2W9] in vitro proton MRI spectroscopy

truncal hypotonia, dystonic

= ureidopropionic acid®} ureidoisobutyric acid
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7} =7
3) Ak dihydrothymine, dihydrouracil, uracil,
thymine 5743 FFollA &4 S0 2 st

5. Pyrimidine-5-Nudeotidase (=UMP Hydro-
lase, UMPH) A&

D e Ay

(1) o] #g- Pyrimidine—5 —Nucleotidase 2
specific hydrolysis7} ¥]#] 2o} A& Yol pyri-
midine nucleotides?} &7 232 Ag49 88
o] AskAl yepdrt

(2) JAA8A ddeo= /4

2) S

(1) wd 894 g, 48+ basophilic stip-
pling, indirect hyperbilirubinemia

(2) v Fdiet E45S Z#th Non-
spherocytic hemolytic anemia $FAFellA] o] 2 st
= 9Adsllof gtk

3) Ak HGelA] g4 53 HET
UDP—glucose, UDP—N—acetylglucosamine, CDP—
choline, UTP, CTP (HPLC) 54

D AR ol SEA £80] B 7 vk

o
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