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A Case of I-Cell Disease (Mucolipidosis IT)

Tsutomu NISHIMURA"?, Shigeru NAGAKI', Misao OWADA® and Makiko OSAWA'
! Department of Pediatrics, Tokyo Women’s Medical University School of Medicine
2Nishimura Children’s Clinic

3Tokyo Health Service Association

Inclusion cell (I-cell) disease, also known as mucolipidosis 11, resembles Hurler disease, except for the muco-

polysacchariduria. I-cell disease is a progressive inborn error of metabolism caused by deficient activity of N-

acetylglucosamine-1-phosphotransferase, which leads to a failure in the internalization of enzymes into ly-

sosomes. In I-cell disease, many lysosomal enzymes are transported outside the cell instead of being correctly tar-

geted into the lysosomes, and the lysosomes are then filled with undigested substrates, that is, inclusions, leading

to the name I-cell disease. We report the case of a 2-month-old female infant with coarse facies, gingival hyperpla-

sia, and dysostosis multiplex. Her urine did not show excess excretion of mucopolysaccharides. Cytoplasmic in-

clusions were observed in her skin fibroblasts, and the marked increase in the activity of 2 lysosomal enzymes -

hexosaminidase and B-glucuronidase in the serum confirmed the diagnosis of I-cell disease.

Key Words: I-cell disease, mucolipidosis II, inclusion bodies, lysosomal enzymes
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Leell % (2 2 ¥ F—Y A TR I, 1967 Fi24)
D THEHE E N7z, Hurler TRBRDFER &R 325, IR
L aZREOHIMAFED ST, RERMES TS
4 & O# AK (inclusion body) W358 HN/-Z & A
5 Lcell i & BT SNz, BHRLEHR SHEUER
BAERIEMEE I E BT 2 E 2 BT A EREHKS
HEEEOE B TH 5. N-acetylglucosamine-1-
phosphate transferase D EERBE D720, 714V
V— AR VEBLPEE SN, SV VY —AN
DEEXRMBTET, MR EFL, MRS
N30T, BHEOMFERLRPTHADT VY =4
EEEEP LRSS, T4, HMEBEARTESHINE
WEENG A YV — LICEMT 5 729 inclusion
body A SN B & & TS F EE RERZFEH

THEENBYY NE, BT TEL LI
o 72999, AEBICHREMLERII R CETERD
FHABLEBETH 5.

SEELE, BTVH) T+ AT 75 —E(ALP)
MIEZ - 72 Tcell D 1 KIBBI 2 EBR L 7272 0%
TOXBHNZRLREOHMAZEDO|MET 5.

E B

BE 22 A8, KA

R IEEES, WALEEE S, AENNAR.

WRIERE : X34, 32K MRk, MEFRE
TidZevs, FRCHE - SEEOBED v,

BEGERE © IR - TEEAS REERME IS
HTREXZEARL. SR IR 3780 H, BT
X, BRMEOZOEEFIOMICTHAE. HK 453
cm, {KE 2134g, BEPH 305cm, Apgar score 1 0%
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Fig. 1 Photographs of the patient at 3 months, showing microcephaly, short neck, low-set
eyes, hair and skin hypopigmentation, coarse facial features, and gingival hyperplasia.

Fig. 2 Photomicrograph of a blood film, showing a
lymphocyte with many vacuole-like inclusions.

b9, BOEITETHE 17 4AE 2326g &
REIIN % MERE S HaBBE L 7z,

BUREE © A8 1 » A X D RHILBES, MR M
Bidbe. 2 AR, IFLREERTE LA ABEE 2o 7z
BE © & & 55.0cm (- 0.84SD), HAE 4,462g(—1.06
SD), 3P 34.7cm + (-2.35SD), EE XA L, EiEo
7o . HBRRETEE THV. NG, REEEH
w, FAMEAL, ARERZEH, BAETH, pERR, E
S0 72 (Fig. 1). LT R TIE, ROASEER LA
B3 W OMEBRALTE LS & B W6 & R 7o, FPIRE
b RO T o 72, e B 0 B BRI B % ERBE GO 7.
IRBHEIR T, BREIER, ABREZ L, AR
JEM, WAMRETLEE B, MR APOEEIR OSIME,
EAMHERD . BECHEL T, DQ=83 (¢

7 AR BSFRERRET A ) Thote.
BRERR ¢ MEENHRA TR MERE, AMmERE,
HIMERSGENCRE IR SN vy, KN mEHFER
TY ¥ 3BkD 2R b % B 7z (Fig. 2). M AL
T, FrikRE, Bk, BFEIXEFHBANTDH o
7275, ALP 13 3975IU/L (430~800) & ®EfE#RL
7o, BT 3222IU/L L BEZER L, SHEIZ, R
12%, ‘B2 73%, /NEH 0%, /NMEELSY 7 2 b 0%,
vV 7Y —®80% "5 TFAER0%, &5 F
ALP1: 10%, B%F ALP2: 5% L BEVEMN TH o
7z. Cald 9.6mg/dl(84~102), P i 6.3mg/dl(55~
74) L IEH#MPAMN, intact PTH i3 75pg/ml (10~60)
LIEE BRSO R R Bl % R L 2R R CRI IR A%
HETTHEREZ R T 5 L) ZBREREIIRE Loz
(Table 1, 2). HRBANE VIZEEHFARNTH o
72, BB, HMANNRZ, AL MAFTTALNAD
IgM xRtk MFY 75 X< Pkl b BTl K
FIBENTH o7, RIEF T T v, #HERMIZIE
FEHENTH - 7.
FERIZEE TR TH o 72 BIR, R AR -
T BEMIIERE 2057275, R NAG (N-
acetyl-B-glucosaminidase) i& 28.8U/L ((E¥fE 1 » A
20+19,6 » A 14=14") L E\Ez R L7z Rpaa
ZHET A M MVA VU TNV —Yeta i TRIETH - 72
LY b UomRAETIE, WEOF — VIREBERIS,
T12,12, 3, 12817 5 £ BT UHELL, BE R
&7 e eHl ) ORAARE L &% F 1z (Fig. 3).
DR, BFRE b ICEERRECHELREN LK
BRAaR e o kh o, HEHECT B LU MRI
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Table 1 Laboratory data on admission

Urinalysis:
Sp: 1.009, pH: 7.5, prot (=), OB (+/ ), glu (—), keton (—)

Blood cell counts:

WBC: 12.1x 103 7wl Seg: 285 %
RBC: 343105 /wl Eos: 05 %
Hb: 99 grdl Baso: 15 %
Ht: 30.3 % Mono: 55 %
PLT: 555104 /ul ~ Lymph: 625 %

Aty-Lymph: 15 %
Serum chemistry:

TP: 56 g/dl BUN: 12.0 mg/dl
Alb: 4.2 g/dl Cre: 0.25 mg/dl
T-bil: 0.5 mg/dl UA: 26 mg/dl
AST: 37 1U/L Na: 139 mEq/L
ALT: 21 TU/L K: ‘ 56 mEq/L
LD: 609 TU/L Cl: 104 mEq/L
ALP: 3975 IU/L Ca: 9.6 mg/dl
YGTP: 26 1U/L P 6.3 mg/dl
CRP: 0.1 mg/dl BS: 102 mg/dl
Cu: 80 pg/dl NHa: 78 pg/dl
Thyroid function: Parathyroid function:

TSH: 7.27 wU/ml intact PTH: 75 pg/ml
FTs 497 pg/ml

FTs 1.22 ng/dl

Fig. 3 Skeletal radiographs showing features of dys-
ostosis multiplex: oar-shaped ribs with periosteal re-
action, anterior beaking, vertebral wedging (T12, L2,
L3), pelvic dysplasia, and bullet-shaped phalanges.

Table 2 Lysosomal enzyme activities and other spe-
cial mesurments

Karyotype 46 XX

Urinary NAG (U/L) 88 orz0219

Urinary mucopolisacaride paper test (—)

Lysosomal enzyme activities Patient Control

Serum (nmol/ml/h)

B-hexosaminidase 22,770 1,223

B-glucuronidase 720 20

acid phosphatase 126 86

Urine (nmol/ml/h)

B-hexosaminidase 528 47

B-glucuronidase 183 37

acid phosphatase 48 55

Fig. 4 Skin fibroblasts showing dense inclusions

TiE, AL AdAH 728, BEEEANZEHE & kR throughout the cytoplasm. Giemsa stain (magnifica-
BOEMBAERNZED:. B CT TRREER tion > 400).
Dotz RETR T, BRUEERLRDT,
WD AL TH o 72, BRI 1 in- A4V — KO8 ERIEN. (Table2) &, B-

clusion body % % ¥ 32 ® 72 (Fig.4). H Ifii 2k B- Hexosamidase, B-glucronidase (X MfiLiE, RHVTH
galactosidase 56.9nmole/mgprotein/h (37.0~230.1) b % R L7z, acid phospatase & (X %, A
THoT-. EHIZHIMLTwihho .
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B 8

ERARAER, ERET DS Lcell 7§ % BBV, 28 4iiE
FF M B3 12 inclusion body % & #7872, I-cell i T
&, M, RPEDIITA VY — A OBREEE,
B-hexosaminidase ¥ & U B-glucuronidase M ¥ 1A%
FH & 72, acid phosphatase IZ¥ML 2w & Sh
%70 KFEFITIE, B-hexosaminidase &M, Mg
TI864, R B TLI2RE X W L 7 B
glucuronidase fifHE I, MET 36/, RPT491%L
EW L 72%%, acid phospatase IEMEEIME, R & b
ML T o7z (Table2). BLE XD Icell
W (LaVERF—YATIH) EBWL7.

WFLINEE o0 LTI AREE 2 AT L, ARERE
BIf& %z o7z, WEEHERILIE S ARERINE L bk~
WCEER U7z, FIREIC A BRRERRSD & 72 Wi IR <o ik R e
HMPIRFEED FERICHE L. V1 v AXHTHA
Bel. 4 » ARICH R 59.6cm (- 1.36SD), K 5910
g (—086SD), HEPH 375cm (-221SD) Tk, 4+
KBREL o7z,

Z0HLF L UTHRIFEGREICRERT 5 L Ak
BEEZRYELT256 K7 # ARFICRS 7 4 b
ARG L B SRR, 5 BB AL L 7Y ik
iR L7z

x =

LAY ¥ F—Y A, FAEEFEEN RS M
FRRAE % & O Hurler 3% & 0P U 72 R FER %
EVHEROGLSUEREEORETH S, HE, L
aY)¥ F—=Y A&, 439 ¥ F—¥ R Ialpha/beta
Al (I-cell disease, MIM252500, & K & 1z F 1%
GNPTAB, BRERIIEEE), 22 ¥ F— ¥ X Ial
pha/beta & (pseudo-Hurler polydystrophy, MIM
252600, X #&{xF 1% GNPTAB, ERRAERIE HLEBRY
B, A2 ¥ F— ¥ ZIlgamma® (MIM
252605, LKA F1E GNPTG, BRARAERIZ LB ER
) D3I HEENR TV,

Lcell id, BAANICHBHZ WE SNBEBTH
A, BEIZ 1981 FOLEFETIZ 27 4, 2001
FRH2HTHo72". WRELDLIVE - R
MALEGCRERLOTIED Ieell HiZTE 51
BnZ Ellhd, LB oTHAELREREEZD
o REXFEMRERENNER T 26 B TH
D, —EHOEMIERLNO—BeRmbe 7 & CTlERRERT
BIENLLEVEBD 1 DOThHA. BN THLE
i (Fig. 1) &, RFEBITDHE) ThH o 72h 5L R
WKRiEo 2D FALRIMICE- &Y LT S, £

BB AL (Fig. 3), M EHFERF R &% 7
®, Hurler % DL A ZHERE, GM=H > 7 F &

K=Y A T8 L DEUPNEL - TL 5.

EEPR G121 T-cell 75 TR SN A W O HHE (Fig
D)%, B TEINCERE 85, Hurler H%
B UHETEHLAILHER, HEOMRDREL TR
JE% DD EHEVA, Leel IHTIREMOEIZHA
{, HEDREXGBTHEW. RHIZLaZHEOHE
WEMOEFETENTES. GM-F ¥ 7Vt ¥ F—
YA TR L, BRIEIC cherry-red spot # 8o\
&, HIMER B-galactosidase SIEHHEHANTH B Z &
PHERI L7z, PLEX D Leell W% e\, IILIE, SR
A VYV — ABRERORME, BERMEERR SO
inclusion body # B NISHEE & % 555, BREITE
EFZWOUMREL oo TV B,

AIEBITIL, BERTR T ALP ORE & R+ NAG
DEAEED b7z, MiE ALP OBEEICDWTIE,
FLERTIE Y 4 VA EGM 2 &I — B EEE 7R
%, 2~4 BE T 1,000IU/L Kiii< % 5 2450 8 —@
B ALP MEY &\ ) KD B 5 25, RERIZ, 1
2 AEDABEHF S ALP 1 3975~32141U/L & %12
BlEZR L7z Z0#Hb 15 1 » A 2807IU/L (i
B 17%, B 78%, ¥ T U —H 15%), 1%
2 % AW 234510/L, 155 » AR 2341TU/L, 2% 1
% K 1,688IU/L, 34 » H K 1208IU/L, 5% 1
» ABE1303IU/L LA WCETLTE 220D
LOOOIU/L YL EDOEEE R LTz, Tcell IRDHIZ
1, AFEFID L 512 Ca, P, intact PTH IZEETIX
S ALP P REEMEL RITEM D RE S hTSH
D, BERFEEOTEIRE SN, WS %L HIFE
MELRL PTHHED LAPRED SN ol &
O, BRIPUTER, BEMEr S BFRE~DY VYV —
LABZORMICEET 5L ENTWE. REFADOE
ALP Ii3E b FEOEIE 2 S 5.

JRH NAG %% 288U/L & BE T - 72245 NAG #*
VYV —LBEETHLI L E2EZNITHB LT
W, IR THMBICTES2RETIHHD
T Lcell 5 2 Bt o 2B ICII AT T REBED—D &
Erb. _

AEBIIIFERNLEEE R L, EREE RS
A, TO® D FHICE b B I 2E R <o MR B
BEEICTT H2EENLL o220 10 FAFREG
55%VEENT WA, ARLLTFROBLVWER
THHTLIZIEDY IRV, EE, FHBHEIYE
ROET2HBIBITSRLE VI REDR, T LVEE
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