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A Case of Wolfram Syndrome Associated With Compound Heterozygous Mutation of WFS1:
A Clinical Course of Unusual Longevity and Medical Management
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Wolfram syndrome is an autosomal recessive disorder characterized by early onset typel diabetes mellitus,
optic atrophy, diabetes insipidus and sensorineural deafness (DIDMOAD). A 49-year-old Japanese woman with
typical symptoms of Wolfram syndrome associated with neurogenic bladder, psychiatric disorders and neuro-
genic abnormalities has been followed by our department for 32 years. Genetics tests revealed that the patient
had compound heterozygous mutations with a 15 bp deletion and a nonsense mutation in exon 8 together. She
was admitted to our hospital annually for adjustment of insulin dose and check-up of other associated symptoms.
The patient was admitted at age 48 due to loss of appetite and frequent urinary tract infection, but was dis-
charged upon full recovery. The patient died, however, 1 week after the last discharge at 49 years of age.

This case is highly remarkable because the patient had been able to survive to 49 years of age, even though
the median age at death is 30 years in patients with Wolfram syndrome. We concluded that the proper treatment
of diabetes, periodical evaluation of complications, and strong support by family attributed to the unusual long
survival of the patient.
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Wolfram JEMHREIZ, 1938 SFITHK IR D F5 FEFEIENE iE Bl
RIR & RMFEROEHT HEE L LT Wolfram B 495, i
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sipidus), FHEFIEDHR (diabetes mellitus) & PEIRFG 72 L.
WHkEZNE (optic atrophy), BEEMEEEME (deafness) BREFERE 1 37 WB, 4k BALER 5% HEHK,
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Fig. 1 Clinical course of the patient
Clinical manifestations, HbAlc (JDS), mean daily dose of insulin for a year, results of meal
tolerance tests from 1986 to 2008 until death are shown. Partially cited and modified from

reference 2.
MTT: meal tolerance test.
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Fig. 2 Brain MRI
a: Atrophy/disappearance of high intensity of posterior pituitary is shown. Atrophy of
brain stem is indicated by #. Atrophy of cerebellum is shown by *.
b: Atrophy of cerebellum is shown by *, and atrophy of optic nerves are shown by
hatched arrows.
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7. PiEHIFREBERL, 12 B T THREES
FolBilhibk L2, ToRBEIROLNR
Mol MEEHICEL TEARBREA X 4 H
I, 28 HAr/HAEH T T HbAlc 86% TH - 7278, &
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Fig. 3 Mutations of WFS gene revealed in the pa-
tient
WESL gene of the patient was subcloned and then
sequenced. Compound heterozygous mutation was
identified.
a: The first mutant allele with L468X mutation con-
sisted of 3 base pair (GGT) deletion resulted in lack
of Leucin.
b: The second allele with deletion of 15 base pair
starting at Y509 resulted in a slippage of 5 amino
acids deletion.
In the figures 3a and 3b, the upper panels show con-
trol sequence and lower panels show mutant allele.
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AL BH0D% L, FHFad 30 Ehisk e
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— FLTWw5A, [RIRAIC Wolfram JEBERE & S &
#’Lf:,w%d) FLAETWEFSI BEFEENRH S
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WKOMLTWEIIRICE S Ly Y VICEETFEED
BEEEATR Y,

WEFS] BEFRE L, EEBERZI TR RER
BALROOLNSL, ThOEDERIZLI-TEE
WESL & YR PR ENL L5 V8730 fo iz
BEICE BB EORENEL L. WFSL ¥ V8
JR3/NBARBECEETAZEFTHLPIIEN TS
DY, BELZ3IREEEAETS WFSL ¥ ¥ 8713/
AR CREE S NS, Wolfram SFEBEE T 7 L Vi
BEPBOOND 120, R ENS WESL ¥ > 87
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FeRESY 237 BIEOMERIZ X o T ER stress 12
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COMBETHRILLTVDBAH, FFI0 - Bl - K- Bk
ETEWREANRD SNE. BTl o wiiEiz
BHERBELTBELT, AWM R TH 4 M
WZFBD RN, BE B MR R M BB E AR
Z & b RREEA A (RIIRZE) ICE D 23 <, Wolfram
FERAEICERO HNBEEEX TR T S LHEEI LT
5.

K BT 5 Wolfram FiE B T &= T AT 2 H
TTEINTHEIFERDEDOTINT TIT 1L FIFE
N5 (Table). FEF (Noll) & WESI &EIEZF
DHFTHRY PARy M E3hbTr vy §ICHE
DERZRD, FloEEATOllE LTIZ46ED
WETH o2 WHRIIZIZENC 110 RAMSRE <1
TWBD, 7 VIV OERNAKE & —5 L7 ER
(RER) A4 TV FTHE SN TV,

A T R LHE SRR & RAVE & 2T, 18 I
IR & B R 21 AR AR R %
44 IR LD MR IR & AR AR IR 2 RE L,
PRARFE S ORI I AREERICE AR T L0
Tholz. UL, REBIZBIFLFEEERGE SR
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Table Mutations of Wolfram syndrome in Japan
Age, Sex of Mutation
No. bt Type Reference
the proband Allele 1 Allele 2
1 Not described Homozygous Del882fs/ter937 4)
2 Not described Homozygous Del508YVYLL 4)
3 Not described Homozygous P724L 4)
4 30, Female Compound 1432R M518V Inoue et al:
Heterozygous ] Ipn Diabetes Soc 42
(Supp! 1): S-153, 1999
5 12, Male Homozygous 1,228 del C Del 409fs/ter440 Hisano et al:
J Jpn Diabetes Soc
44(10): 856, 2001
6 25, Male Compound Insb78fs/ter606 A465P Matsubara et al:
Heterozygous I Jpn Diabetes Soc
46(3): 272, 2003
7 8, Female Homozygous 1427N Mochizuki et al:
J Jpn Pediatr Soc 105
(3): 417, 2003
8 41, Female Homozygous AFF344-345ins Inukai et al: Diabetes
Res Clin Pract 69:
136-141, 2005
9 47, Male Homozygous 1279 Nakamura et al:
Frameshift at 371 Diabetes Res Clin Pract
leading to 73: 215-217, 2006
premature
termination at
codon 443
10 39, Male Homozygous G736D Shimotome et al:
] Jpn Diabetes Soc 52
(Suppl 1): S-243, 2009
11 49, Female Compound L468X del509VYLLY Present case
Heterozygous
AFEIET L EEZONE, CTNEAHAVPEED Wb OO, WYL BEEAY VR VT ETVERSR

AP LRRICH LT o2 BEBRL b - TBY
A VR ViEEER BT 5 2 & B R
Bel7z2&, E1ROEMARZ MBS HZ &1
LoTA VA VEORERLRKFMEZIT o722
&, BB ARBE, MRREREREN, BRI L
F OHE B i G A MR LR Z R E (R
LTWwaEEZON5. &FEOFBIZHANTH Y,
B ABERF M 0 R IREEEGE D £/ 5 LH & L
TEITFTOLNTWA, FWIZH R — %
B, —HIZBRETAZENTERY, ERENL
BHETHZETHRE L. HBRPBoNeho/zcd
REARIERIEAETH 505, ABEREEZ S I
Wolfram JiE B 5 O — % B9 72 FE K] 2> & HAR 1 % 8 &
12 & AIPIGHIE Td o 72T REMED R b St b 5.
BIEZTFHRERROBOBREEA Y V2 V7B w
TiX, BOFEERDBG T bOECH 2 EOMBETIE
B BETEENERNZ 722 EFHL NI SN
S TTHMINICRBIC R o 72 L DBBEBLH I LB
nz.
&
Wolfram fEBEEH O FHR IR L CRIF LIS VB

WRSBBIEO D &, JREROGHHE Z 57l L TiARE
LT Z &R, BRI 2 Mkl L CRAYE % P
ST LTy, PHWRRGEIELPICBATRMR
BRELIBEEEZ XL EHTRTH L Z LHRS
NIZBEREMEEZ OGN, ZZITHELL.
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