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0.9, 1.1, 1.3, and 1.0, respectively). The oral lactose chal-
lenge test was repeated at the age of 5 months, and the
patient continued to show a lactose-intolerance pattern (no
increase in the blood glucose level).

After experiencing acute gastroenteritis, she passed
blood-tinged stools for a few weeks and underwent sigmoid
colonoscopy with biopsy. The colonoscopy showed lym-
phoid nodular hyperplasia with patchy erythema, and histo-
logical examination indicated a relatively high number of
eosinophils (about 10 per high power field) and a small
number of neutrophils in the lamina propria. Although
these findings were consistent with those of mild proctoco-
litis, they were not sufficiently strong to confirm the pres-
ence of a food allergy.

To confirm whether lactose intolerance was primary or
secondary, we performed sequence analysis of 17 exons of
the LCT gene after the patient’s parents provided written
informed consent. The Ethics Committee of the Tohoku
University School of Medicine approved the present study.
The result showed two novel mutations: ¢.4419C>G
(p-1473X) in exon 10 and c.5387delA (p.D1796fs) in exon
16 (Fig. 2). The p.Y1473X mutation was transmitted from
her mother, and the other mutation (p.D1796fs) was trans-
mitted from her father.

The patient is now administered a lactose-free diet,
and her psychomotor development was appropriate for her
age at the latest examination at the age of 11 months.

Discussion

CLD is one of the rare autosomal disorders commonly
occurring in the Finnish population because of a founder
effect and genetic drift. A few cases of CLD in patients
with different ethnic origins have also been reported. The
incidence of CLD was estimated to be 1:60 000 newborns
in Finland on the basis of the number of patients who had
been diagnosed until 1998 (Jarveld et al. 1998). After the
molecular background of CLD was confirmed, the number
of patients newly diagnosed with CLD in Finland increased,
and the novel LCT mutations were reported in the CLD
patients with different ethnic origins (Torniainen et al.
2009). In Japan, only few cases of CLD have been reported
since Akabane and Arakawa published the first case in 1965
(Akabane 1965; Yabuuchi et al. 1966; Nose et al. 1979).
Infants who develop severe watery diarrhea after consum-
ing breast milk/lactose-containing formula are unlikely to
be suspected of having CLD because this disease is thought
to be very rare.

The nascent lactase polypeptide comprises four
homologous domains, I-IV. After posttranslational process-
ing, the mature lactase contains only domains III and IV.
Domain IV comprises lactase activity, and domains I-IIT act
as intramolecular chaperone which is critical for the matu-
ration during lactase-folding process (Kuokkanen et al.
2006; Behrendt et al. 2009). To date, nine mutations are
known to underlie CLD and there are quite evenly distrib-
uted covering both the pro-region and the mature lactase

(Kuokkanen et al. 2006; Torniainen et al. 2009). Five of
them result in a premature stop codon. One of the missense
mutations, G1363S, located in the domain III, leads to
defective lactase activity and impaired trafficking of mutant
lactase polypeptide to the cell surface at physiological tem-
perature (Behrendt et al. 2009).

In the case of our patient, she was suspected of having
CLD or cow’s milk protein allergy in the early neonatal
period, because her symptoms improved with a change in
her diet from breast milk/lactose-containing formula to
hydrolyzed cow’s milk formula, which is lactose-free.
Small bowel biopsy would be useful to distinguish CLD
from cow’s milk protein allergy (Heyman 2006), but it is an
invasive procedure and requires excellent technical skills.
Accordingly, since it would need to have been performed in
a 4-month old baby, we performed sequence analysis as the
diagnostic examination. Sequence analysis revealed that
she has one nonsense mutation and one frame-shift muta-
tion in domain I'V. These mutations lead to premature trun-
cation of lactase protein being causative of CLD. Sequence
analysis would be useful for the diagnosis if a CLD patient
also has cow’s milk protein allergy.

Our findings suggest that CLD is possibly more com-
mon in Japan than it was thought to be. CLD patients may
be treated as patients with cow’s milk protein allergy, using
lactose-free hydrolyzed cow’s milk formula. Sequence
analysis is useful for diagnosing CLD, which is sometimes
difficult to distinguish from cow’s milk protein allergy.
Pediatricians should have an increased awareness regarding
CLD.
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SLC2A1 Bz FERDHELE THEZW T 55
B, PIRBIENRET 5 FT4-65
BEEb, FImMBELEEL T2 o479 (BHER
FIA LA ABEIMELZ T S). £ 70-80
% T SLC2A1 Bz TERLRD, BOhDKy
FARY PEREMFFEESATWS (R 1). FKIE
NTEEFFAEENTOIEHAERZH O
BETHB. ¥ LADNAY—27 T AN TH
EFETELVWRE/BEHIIOVWTIZTERPCR
MLPA, SOMA, FISH, 7L 4 CGH#&E#R L%
ATl T 5. BRFEREPLVHEIZIIR
1M Ek 3—0-methyl-D—glucose (3—OMG) B b 3A
ARABTET L TWAE GLUT-1 DS L ZHT
&5 BETEEISFAZINTWTHRIMERS
—OMG LY AR BB T %R S &2 WiER b i

ENTw5E KER B HEIC, BFHET
DRPEFTROUFIZWICERTH 5. ®iH

DHEBMEL L, BED LLZEROHMEIC
P A (T RE 72 O RIDEBUBAT) % EME T &
{, HRTHITZ 5.
BERERME 2 29 5 B (RMmAE R A, #
g, 7 EBETFTHIL, JUuhAERE Fhiik
)& nEIEZHEL < v, GLUT-1 DS DffEE
BUILLRTC, TADA, FRNREME, &4
R (AT, MMERRE, I b2 FY TR,
JHRAREOMBREERE, FIEELE, AR
RHMRRER EOBRR R IR TBY, Rk
ENTVBERBEPNIIZ DD LEELE NS,

6. RELCTHE B

PTA»ARIIH L CIREFRIE TS 5.
BRI L > TEBIRT B LT B, FERH
TIERMFNED S {, valproic acid, clonaze-
pam, lamotrigine "FRTH 5. 7V a— R
by b eI i VEF—RE L THET LS
MUEERE(T P B3 1~ DI, TAR
AFVER £ DO FEEREZ OHIHITER L,
HEE - BERLNLEE50T, PR
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ERAHHEBERE (E2R) T 839

EERHIICHBEINARETHAL 3117 v
I T TR EMICH 5 AL R
Higsng, 2EH - BEHIEE Atkins ED
BwWiin & nr9). Sl b BERT T
b UEBREIHERESNARETHA . PEDHI
RLHABITIE, BIE Atkins BH B WK &
Iy IR BENERNTHAL. 7 rEOHEE
3, BE - REOIVTIATIALERLT
BIRT L. 7 b=V ADHFRIBE TR LD
X <, M 3-hydroxybutyrate B % 2.5mM

Pk, Ry drEf2~3+2HE LTI,

o VERERRS MU PBERICZoTHRE
CIERFELTERVE ) TH A, BERHEEE

PHETRZ L, BETERDLED LN VES
WCBWT GLUT-1 DSHABEL N WAL
T 4-6BMIEZES M EERATS L. PED
2% LT acetazolamide 2SR L 72 & ) #is
23 5. GLUT-1 % ¥ 9 % 3EH| (phenobarbi-
tal, chloral hydrate, theophylline) Rk &% (7
WA=, h7zA4)TRTERETH A,

FERE & DITRERITER L, BENLETE
ELTL 2. EGFRIEIBRFTHEA, FHIC
N VETHRENHBES NS Z LI LY ke
OYER TRIBEEOH LSS B
HOREFHE, MUFEPRE (HETET LR
H2DH 5.
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e . FERCEGRR g i
B | essasnsm o 00 E&

<y point

SNRBERBERBSBVESDHICE [FF] T538E (Initial laboratory investiga-
tions) &, RITITSHRE (Secondary laboratory investigations) ERHTH<
CENEETHD.

BF A VX v ITHERXULTUWNEIO—IVEERBAF /UNDIAF AL T IES
S8 (ummeasurable acid) B, BHBAAZLIIEREETH D H, MhlcEBBLT
WadEWS T &I,

DAF v T ETOFEFWVES, [HCO+15 D PaCO, [CiEd] EWSTIvoIF o )N—
15 Ib—ILEFIBLEKDS.

BEEERBIEREEDAREICBVLTIE pH<7.1 F/zld HCO, <10mEa/L OBFDI+ 7 )LH
UEl (A0 &) EHOERDSGD.

SEREBMABREESNEZISNDEICE, BEHEEZFCFCI FOY FUTDREEEW
EBITADEINBEFHERSITHCE, T PIVRUPLAFa—, BDUREBEEEZISNT
Wha.

ERBHRESEOSBMOM, Y MIETITH,?

SNRENY 7Y — 2> TREZED 5
RETYT. RBERBZTRESI ZVDICR
[ £ 3] 17 9 # #& (Initial laboratory

A

l& ERBRHEESESENE L 3FHER
oA mIR, A7 ¥ F—Y X,
rh— R, BN, ES, BRBELRECE

ELEYT. EREBICRETHEMNIRFRE
BENEFLZoD, BRE, FMER W
ZHRICEELZRELE LTRET 52 580
T, WTFhZLTH FEBRBEREDNR
REERIZFEBFRGTH ), BRIERDOHLNS
PIFTBHT A LIZEEETY.

L7=73%o THAINETRHIT CICHEET
ERVEBEITRTIENLT, 52 LDRD

investigations) &, {RIZ4T 9 #ZE (Secondary
laboratory investigations) Z#®DTEL =
EHBBEETTY.

Initial laboratory investigations T&H » &
ERREEE MBS ASHET VE=T &
MyEELERETT. —HNIC, REERAE
(metabolic emergency) S LT &Ebh
AR, FTELTWATRTOBRERITH
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B1 SRAHBRBEOCDEFIR

R
#H4E1B Onot doing well, AR, B - TR, 2, BREE, S, &
R, WIRRER, SMNE, RES £ TS, 8

|

BRRRE
(First line)
M % :ERE—ERBAF oA Fvy 7, EHX(pH, PCO,,
HCOs, PO2), 7 > E=7, M¥E 3B EIVELER ALY YL, 3.
b K% BB (4 b 4R), FRES, CK, REM—#%, ATiseeRE

R BRER—#&, o b6 (7 & MEEER)

¥

BEERE (TR T—20CUTICHRSE)

- M3 E /213 MFE : &I 0.5mL

 fR: &L 0.5mL, TEhIE 3~ 10mL

cBER I CEAESHRU—EHRIELSLEB T IRy b

[}
[Second line) '
meh R 7 3 JBESHT, FRBEHER R, Meh AV F L 20B (T U —, 7
IV, BT AN F L TOAT 4 =V, T b AR 2 58, fhbeg

RbsE s &
V

BREEAR, FTAEAR
EIEATHER
BsRerRORRES

KHET7Y F—-2 2

\4

FoALX ey TER
(&9 0 —JVIMFE)

v

ToFrEvy TOEKR

<

ERER A DEE “BER O&ER
! N
- SARRMAE
BRMENE
FYR=-Y2 < *
TRTYE=Y2 A FLERIE
= 1]
EHRAHER
Bt FOox SRR ;
y 7 MEERR } Az
7I/E
RFEHER BlE
FEZT

2 HiET S =S XBETILTU XL (X6 X H3IR)
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~_ETY.
HiBmAHEEEORICIIRAMET ¥ F—
REBETVESTHIENFRDLNSL Z LT
ZWTT. HLEBEOERITLEOBER, Yav
7, BBEZLZEOFELRRLITHE, FHE
EImER, 73I/BRAHEFTET I oy
FU7HERUL L ) ICHBRIZEMLET.
Initial laboratory investigations TR & %
w78 A2 iEF] & i & Secondary
laboratory investigations % 1T\>, &5 % &
HDTWEZET. ERARBEFEOCTWOEIT
& e BARAICIIA - BRAPT I BRGW, R
R KBRS, MR NV=F Y 25H (7

A SEH AT BT 5 FREBRAHETE
DEEZ BRI S HEYT, 1990 £ 5
5 1999 £ F TD 10 FHIC BT 5 BERERK

J—, TINW), MBRT7TIVINVZF Iy
T4 =GB EFHY) IT. ERThow
EIRETE—RIELTEY, 17> TERL
BERMOLDOZVOT, &TI sy
FEBRDLAVEZATT.

B 1 CARRBBREEESRICOA 2o
o T7u—Fr—beRLET.
2IRBET V F—Y R0OBHT VDY
Au%ZRLELE. ZORICEWIEN 24
., A7 rEe=7, LEBRENE, 7I8
SHT, BIREROT L BT LD L, B
EETHIEMNTETT.

(@] ErosxEERBRERREREEEO5LNZ0?

DREZSERETITVE LY. 20#E,
BEREEBRBRMETERSEEEIZUTO
EIHATHY FLA AF~0 BRI 3.88

(1990 ~ 1999 £)

DA F <0 BRI
@7OE+ BOE
@FOAHNKXY S —-ERIBE
@1 VEERIRE
@IV R IVERERTE 2 81
®TIVAIEERE1E

@YY EO—-NEFF—-ERIBE
®FFBmE

OF4)8:

(1976 ~ 1984 %)

3 BARIEHITIERMEETHRAHEBREORELS M2 LY5IH)

98 JEHELIF 4+~ vol.1 nol 2011
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% /100 5N, 78 ¥ YERIMmIE1.35 4 /100
FA, EILBEMIE 8.414% /100 T A, &K&E
DREFEZEETT A& 16.094 /100 F AT
HHFELA

FEHRBOEMNEOFEE=RIIICRALIL
7=, [FIERIZ 1976 ~ 1984 FE DL H L DEESE
sHERZRLE L7z, SHOFEL ORETIE
—FLZVOAFEIEME, RWTAFL<O
VERIMSE, Tw YA VEEME, RUAIVEF
T —¥RIBEE, 1 VEEBRE, VIV
FRIRAE 2 BIDJAETH D F L7z

7 (VI M7 AREEOTEAN | A
EN CERESRY BT RTWETOTE
LT AEEw (Q23).

ST =FUFy v TOMRPRLEER
EBRE L CAHBEBEREESESETOohSD
T, BEELZAOAKFELIT.

MEH A GHOER [R7 v 7 2] THH
7T F—YREHBF LS, ST T72F >
Fo v FIFEE LA TTWITERFA. 7=
FrEyy IAERLTWIEZ e -V EE

FHbFETAM?

BERTY ERIRLSEET R ETE T A DT, AFET
Mz 5 1 ~5DAFy TEEZHWSZ &
%”é%VCWi?‘fXT/73J§LJmﬁ
I CHERRTET TN, ZLDAN ATy
7 4), T2bLEREBEOIROFFMTF
T7v 7L TCLEVWET.

B3k, BRBESCRENET Y F—-3v A0
A121%, THCO,+152%PaCO, i %2 5] & w»
Ty o F =15 L& FAWEERD

FP_AVFry TEEETIN?

SEORFETEEREBERBESEOLEN
PR SINTIEN L WO T, EROFER T
CINENEEZDRICENDDEHESEI N T4,

BE, BERDOZ U F A A ZFE L3
RAZ Y ==V IPWRELfTThs Xy 0%
D, A7) == FICBITAREEE RS
ENTwIETY FIZERZY—= v Tk
BEO7uYt VEBMELZFERATE L2 2,
EEIT o T-AERBELZ R LES %~ —
AL FLEIEZRES ELZ>TnE T,

REEA A Y UND< A F AL F %D

25, DB AALITEBRETIA, et
BMLTWBREWS Z LI F9. SIEEm

FEWXBWT, 724 Fry TPEEIY
SmEq/L#RKLTWINnE & Wva T, HEEH
V2% 5Smmol/L (45mg/dL) L L Twa o

Tl FEA. I ay FY ToORERSE
DURTHHDT, WANSLRIEKORE

ENV LB RFEERBOEFHOBM, ToF

¥y TOEKRGER) ET.

REET ¥ R—2 DB OMIFIREENEIESER N RO D EETGE

FENEHTHLEENTVET Y LT
H &N B PaCO, 25EHME X b & STk
Ty R—= T AN, RITIITFEET VI a—
TAVEHEL TR EEZLNTT. KB
EHBABEREEECENRFE TOfZEITR
¥ (Case Study 3ZH), FEG 1 © HCO; 1% 3.0
OTISERLTI18.0, EMEIXI.9%2DT,
ZOEFMIFREOT VIO —T X EABL
TWAI EIZRZYFET. ZOHEIZEFKRE

JEFREL ZF+— voll nol 2011 99
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ToTo 2D FiEToeErE —F L 9.
&N Z L OEFTIDHELZRAE L

TL&SH?

" PLTIZ, minimum guideline Z/R L&

M A ASHT, pH<7.1, PCO,<20, HCO;
<10 DWFhr O, ERESE ERTE
PR ED T g, ERBEAKEF M) T A
(X 4 > 84% i 1mmol/mL) lmmol/kg %
Wol D EIOSUENTTEELES. £
DHBFHZBICERBET M)V AZKRELE
3. o HEEIZ pH>7.1, PCO,>20, HCO;™
>10 THDFET. dHLAAEENZT—F
DHEVBA SN, BERLPITREL TV
2L TIEWVITEEA.

REEAKTEF MU T A RER OB E AT
6.1 THHZ &hs, TOEIEHEAIZ pHS.1
~7.1DETTY. LAaddo7T, pHH7.1

& AFNvu YBOESRL 7T YE YERL
FEOEMRERIC, IARXAFL<ay

75, RSO ) Y  BREETE DR
BARTEHOT, HEZRTHAL w4

SRR RESEDAEICBVNTFILAVUE (X0 °®) EES~s

DL EDERZ, ZDEHDINY 77—
LAERVWEWS Z &I 9.

MR, BRAET Y F—Y RSt Ly
HEIVEBEZZITITA MNRECBwT
pH7.0 BL ECIREERBICEXR 20BN
BREREBLALEESIETA. Thwz, &
SDEFITIZT ¥ F—T A ZBIEBICRET 2
PEIIHY TEA.

F723 512, TUAVHFESITIZUToOR
EAPEELET. OFF MUY alE @
EREEME, OFRMERDINZ FEL
VT Y F—=Y 2T,

TYF—VRABERTEDOTIIRL, 7
F—YRZ2RBILTWAFEZRESTE S
&, FFTIRELTTY.

T rAVRUZLVRFa—>TCHTIHL?

BR7uvt YEROBENEBE TRV DI,
BRIREIRIIBEUCHEEL TV 2 eI S

$1 AREAHRESEOSBEMICI FIL FUPLAF2—bELTHRE

BUICIEA ¥ 5 555

50 ~ 100mg/day (£FE@ME LU, SHLBMEI Hh

img/day (EFiE, 8%, £EMEL)

(N KOFFVaAIRSI, ST/ANRTIUHDE, XAFILIINS5X

10mg/kg/day (NS &L T)

E4a 3B,
s d)
E2 3B,
> 1EFRA)
E23>C 100mg/kg/day
E23I2E
EAdF> 5mg/day (£FEHEL)
O 84 L Q10 5mg/kg/day
HIVZF > 50 ~ 100mg/kg/day

BESEIY HNIE X B 5 2 EHATS

100 SJIEFFEL 7Fp— vol.1l nol 2011
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nET. Shik INSERBRABEFTEC
BWTIE, FEOEERFEYSI PaVF
1 7 DOREE, IS P FY THRREDONE
HEFLLLETSY, SABRIMEL IV
F—HEREEZO(VHLTWAIDLER
LNTVET. TDXJRFESAMLNLTY
LOTHBBRIEBRFEIZEZONLEFIC
3, SRR ELTIREIICRLAELD
3P TORBEERETLIEEIND
 EHERRETHIEINELEILNTNE

T ARICES IV B, B, RVt F iy,
—HERBRAHETEICENE Shasmss
BE5$B I EPENTT.

CERR4ICRT L) R EOREKRY
ARBAHEEEOESMHMOBESLFo
57, BRIUBETCEGORBLEE S
NBHEEICIE, 7=06bFTICEHTNE T
TWVHERE L7z RI1X, ThPhOERCTEY
& INBHERZHREICHERE LT 5.

iR, B FOBKRAT—TFIRANSDBRLE ]

!

WAETHERYZILESCEHOFREHOY ~FHRE

LB THRBEHADY —1E 60 ~ 100 keal/kg/day T h % glucose 15 ~
20g/kg/day+ fat 2g/kg/day THIRT 3. DEBELSI XYL %
0.05U/kg/h CHITAL, LIBMmFE%E=42~ L (RET S

i

| 70 U BB ERE A 4 >+ 10mEq/L T OBICER/T 3 ]

i

|BPIE, T2, BT WITLCHT 3B AARETS ]

J

|BEHICI P> FUTL%2— bEA THANICEAIRS 75 (1) |

i

(Mg bk | MBS, TRin, BIEBERE &7 ]

]

[BErF OV ORRNEE S HAR EORSERD |

i

4 GHEERMIEIFSEHLNIED I%%H%:ﬁﬁ?

|

EMERAREEERT X VEIR)

FEFN 52 (1977) o #FAER <X R
=Y 7 U —o VAR Eh, BE T
—— ) b VRE, A—7NVIa vy TIRIE,
REVRAF VRE, HS7 b—RME, 7V
F Vg, BREAEBEKD 6 RESITHLN
TwET. EEOHEREDESY L, MK
A AE LTI TR A REVTRENICE
RKLTWETS. FUVFATRAANRZ ba i b

JIERZEL 7F+— vol.1 ne.l 2011

ie?éﬁiﬁmﬁy?AVZlﬁU~:Jﬁ3tﬂﬁﬁﬁ?

) —%FIHLCHERE, BIFBRARESESL
HERIIC AR ) ==V T 5RADHT
b, T TICEEDOHERD 4 Alz—ANiFx
ZY—ZVFENRTHWIET, ThiEy57a
RAAZ ) ==V 7, ERFER< AR
== T EATHET.
ERBAEBEEEL L TR ) ~= v 74
SEBLERoTVLDE, LTD8EETT.

101

— 189 —



@2 F Vv YERIE @7 v ¥ ¥ EBRILEE,
@B + AT —ERIEE, @F VEERR

fE,

A

2)

3)

102

s
B % &
b =

AAFN IO b= VTY Y VRE, ®v

a)le

1) REMET ¥ F— 2 A OWEBITRER
KREFPUTLH (X4 %
ZHTAHIE. BICHEZRITTHEHELE
L7-.
¥¥ Ir B, BETAFIYO VERILE
WCEZ DI N FatF, HWIZ
PFaANG I TY. AFNanNs 3
IR NOT, FHLTIIWITE
A
BREDT I /VEBERELLERIVI
PLEDLICHERTA L. WET I /B
TRVLELFET.

FaF T XAF VIV VEEIE, D= L5
WANEFYF—EREE, @7V VER
aE 1 24

EREREHEREEDREICBVT, ECLTRVWITVWT &RETY

4) BRIV TR AINZTF Y, EFF o

5)

WM ENTHRWDT, BT E:
HTREICERT S L, REERI B
LEYT. LFTANVZF Y, EFFU 3
T B EVLETT. ZDIErtL .
VR EMBEDRZICHEEL T,
EQFIROMTT &I, LE7 I VEBR
R oM LI T. £
FEEROBRSBENPLT ¥ F— ¥ X344
MHEEFEREBRLIIENH Y T
A, SHALKEBENSEREZ X9 I10H
BEH&HSITRETT.

1) H&WIER, RIEH, MU = BRET CHEBISRICBITAERAMREE. MER48:

BUIER, Al E REOEHE U EREFRBRAMBFESERAZL (1990-1999) . BA~

BN F U FARRAICEIBAY ) — 2V FOBROMRET. FB 21 FEEEE A S5 % R

RERMPE F T RAEOTEMEZEALLHTLCIHERS AR Y —= v 7 fkHI 0w

-67, 2010
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Glycerol intolerance syndrome
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