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Abstract

Retinol-binding protein (RBP) is a plasma protein with a molecular weight of 21,000 synthesized
in the hepatocytes, binds with retinol (vitamin A), and transports it to peripheral tissues. Ker-
atomalacia is caused by deficiency of vitamin A itself and/or protein-calorie malnutrition in the latter
of which production of RBP is inhibited. We found for the first time familial hypo-retinol-binding
proteinemia in a child at an age of 19 months who developed keratomalacia during measles infection
in spite of good nourishment. The patient, her sister and mother showed persistent low levels, about
half the normal levels of retinol and RBP which were unresponsive to oral vitamin A and protein diet.
But they had normal liver function tests, normal levels of the other serum proteins, lipids, and
fat-soluble vitamins. This hypo-retinol binding proteinemia was thought to predispose the child to
develop keratomalacia during measles. The family members involved would be heterozygous for the
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normal gene and the defective gene of RBP. (Acta Soc Ophthalmol Jpn 92 : 694—698, 1988)
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Fig. 1 Picture of the patient and her sister in
January, 1987, before keratomalacia, showing
their well-being.

ETL, #OER, £ 31 v A OFKE~OELEHHE L Table Laboratory data of patient on April 6
T 500 miEEER G E R CRBR FETR, &8 . : e
[total protein 7.86g/dl (6.7—8.5)
ORERERIC > T30, KEREO LVWHED | albumin 66.3%
HRCBWTIREEAERLREE S -7, AERK{L a1-globulin 2.8%
FERIRBIC 30 5 T B FHIC L D %< 35 2 B et 94%
R _ 1 2 B Baiies T 4 -globulin 7.0%
HHH, TORBERCONTIRIR-S 2 - - -~globilin 14.5%
fru My total bilirubin 0.40mg/dl (0.22—0.96)
Hxk, KEcEBERCABRESRIEY 27217219 glutamic oxaloacetic transaminase 30IU/1 (11—40)
» HoE Wiz, FHEEEL F /2 — LA EAMERE) glutamic pyruvic transaminase 14IU/1 (6—35)
oy x e alkaline phosphatase 1301U/1 (30—108)
BTERLAY. ZoRKREV S/ —AHeEAM choline esterase 8961U/1 (280—680)
fE, EEERETII BT b, REICE lactate dehydrogenase 4301U/1 (210—430)
Biafkclofcr, FEACHERER I v A DE total cholesterol 177mg/dl (130—255)
P . b . iglyseride 108mg/dl (44—195)
HED AT VA O ¥ AR trig
BLiD A2V AT T DA SRERBEBLE free fatty acid 4.30mg/dl (3.14—19.77)
ha, urea nitrogen 6.4mg/dl (8.7—22.5)
: creatinin 0.37mg/dl (0.56—1.23)
EE ﬁu 25-OH vitamin D 33ng/ml (10—55)
| == : s
ES RS cEEh, K10k 5 clhEcRE v%tam%nE 1.17mg/dl (0.75—1.41)
N o vitamin K, 0.09ng/ml
LT\wiz194 B RA319874 3 H 8 H, 40EOFE retinol 305g/1 (360—1200)
EL, TOBAOELLIREYSTZ LT, R, K retinol-binding protein 23pg/ml (30—60)
B, 27 e 2R LD DS LS A. prealbumin 20.4mg/dl (10—40)
FOIE, FTRICIRIEY %2 &b nBEREYS2T5 X Numbers in parentheses indicate normal ranges in our
hospital.
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Fig. 2 Right: right eyve, and Left:
atomalacia.
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Fig. 3 Right : right eye, and Left : left eye on April 18, one week after the first

examination, showing phthisis.
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Fig. 4 Serum levels of retinol and retinol-binding
protein during treatment of the patient with
vitamin A, showing no response.
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Fig. 5 Pedigree of the family. Numbers in par-
entheses indicate serum levels of retinol-binding
protein (uzg/ml). Closed figures indicate those
who show its low level. n.d. : not determined.

LosSidt, £2 31 v D, E KofiofEBEgy s 3 v
oMmERORIEETH -7, BEAKREBICEEST
GREAHEE2 I vELSLARAL I L 22HAT
Bh, FoTFHIL ELTuwisy, FlElEL L
BlsLe,
BROBEV6RIC A EE LRk, migd
s i v ABRURBP DEXEFOHESEVHIE
EBThotc, (B v+ —1323ug/l, RBP23ug/ml,
i v —A313ug/l, RBP20pg/ml, IEFHF
L F 7 —A360~1200ug/{, RBP30—60xg/ml) = D&
HREHZE2CHBRLCOAKTHY, 8 BRILE
Lk ERCEETCH -7, LL2AL
bhRFERBRL S, FBEAERT, Frra7siv
EUthomiERn, mERE, BoREESs 3 v
DRI TRCEETHoT, T2 I VADRZY
Sbhen ki, BREECRYE, BETOREY
Bichote, BRLBE RS, FHOBZETRRS
FHETHot, hoREZEHS LRt LdiL, 0
Mo+ -1, RBPORBCEWNXADLI-
7o, BROBIAGEORERMFEH TR 2 ), BRD
HEPBRBROBIZ LR T k-TW 5, AiEEL
FiE el 0 FRAE A8 0 IR 13 7g >,
b I~

ko RBP RO A V747 i vOBER, FhF
11 LC-Partigen-Retinol-BindingProtein kit KO8 M-
Partigen-Prealbumin Kit (Behring Diagnostics, La
Jolla, California, USA) # i \~single radial
immunodiffusion = THEISE L1z, MFEFoOvF /1 F
EOE 1L, Mayo Medical Laboratories, Roches-
ter, Minnesota, USA I Tk T »1c, ¥R ~B
L, ML b vF /4 FFE% n-hexane ioThlithi L,

AEEERIC R oh s LRERELY 5/ — 4 - 122

133—(697)

EEEAr = 574 —wmhiF, BREELCTE
v/ A FomoEtirstficsic,

E 3

BIR, Foff, fMio3 AckwT, FoMmEhov
F/ —A B RBP RIEHOMEST L W EMEXRL
SSFTWABEDR, OFECECTREETHS, =
D3 ANTEFORFERES L {, £BRMRERDME
FELTLOREA R ) —HBITRES, €51V A
OERARELF LTI REEL v, FlERED
EHT, HFEOBETEHEETHRFERDLIT, I
BoORFICL B2 1 v ARV RBP &M@ S
ha, THRIL <, flomEFoER, BEOESIER
T, BARC L AEELHRIA SIS, BicolFs
Mg voRBIIERT, BHELHEDT, BEOE
WE R RINEE LA ZRE, FLTID I AE:
T, €231 v ADROHERU+SREA - Y —
DERIZE ->Th, MFFoLrF /-1 LFRBP
DEMMEBEYRL2SH TS,

Ex v ARIREBHTH S oo, FHF Rl
RRETHHFEEL LT, YHIIRBP L1 10E Ll
TRELTHFEL TS, ot LT, 43
v ABRBEORICR A SAICE# I v AREREOR
BT Lo lEENLZ5BEL, i)
BromNshirs s v ARMOEREESITH
1rize i hbiht, i cEINDSHE
Eaps, MEFDOLES 1 v ADREIR BgFcl?
Ex v ADERRCHLLLTFECL ) —EiIT
FihTway, B, Fkceloibans
RBP o EARAMEhT W2 EEZ2bRT WS, Tic—
#, RBP &R W EEDEE » v ) — D IREBICH
iR T, —BEA R ) —OERRENEZ S &,
oo MEEMZ S ERTCEORELEL T LA
BhTway,

COFRENDOBERES D3 ALBWT, MifEF
DE# v AU RBP BEMcH: b I IEY
DOREG LEE b h TR D, L ZoEIRY
2:ivAORRIHEERLEA R ) —OEREVD X
keI o TEB LIV, LB
HEdiw, FoEERRLA-ES 1 AL RBPOD
wAEF]1 D 1THB UEI D ZO3ARENTE,
mEsors : v AoE, L RBPOERET D
XL FEOARHNTEBCLbIChTWSEELBR
5, oF hFEEMCEY T —AESEOMELNS S



134—(698)

EEZLRMS,

AEEKERES ch LY s v ABH
ODTREDHBVEEE e ) —OREILL-TEI 5,
ABEBLE L L RBCHFET A LB8MbAT Y
5, TORREFRIZZ-F D Licws, IFoX i
E2BbRTWAY, By 1L AL EEREATOT,
ToEECELAB Y # 3 v A DFENEINTS.
HWIIE Y A M ADBE LEICERL, Tolkdy
23 v ADREAEEEI RS, hEBIREIREEN
FhEREBEL hhotzimb bbb, KBRS
AEERIEEZ S LichThH a0, UTFoLseEx
bhn, BREIAERMESD RBP O, DTk y 4
v AOEMEBIC bR TWBA, ZOfEERE
KRB TIEEOE S I v ADBEY TS AL T
Wa, LirL—ERBICEEST S L S RATALnS
L, B2 s v ADRELERO AT Vv AREFE AL
NRTLThPTVOTRAEWES S b, Bk,
bebERBPOEHES 3 v ADEIMEMIL e
RTWwbe®, ERATCIRMECELRWE 3R
IVADBREOEMNAKZ o THHNIETE VWIS
5L, EREFATCREBEICbWvEEDER =
) —DERARENEZ 5 Th, RBP 2% &b L{EWE
SFEILEAYTALBE R I VARSZERE LR
EELRTVDTHAHD, LikHoTIiDL dkeHK
BHEELYF 7 —ABEEAMEY b > T35 ARE:
T, BETRECILEZELL WA, —BE# 3
v A DFELERHIL ThPLTVERE, 1o & TR
W, MNAR, KBS wwhh-oBaici, ¥Eo
ANALECEE LETH B,

T ZOFREREYF 7 — A ESBHMEE, &
DE I FEWEN A A =X anEZBRBEA
57, FREYEREESENRELE LGRS,
Z LT RBP 0T O RIIEH AT TH B,
LlEX b, BREUALRL VZEITHVGZRBP D 22

HR&GE 92% 4%

HOLMUBEFD > H, TORROBEHERAFTHL O
BTICREDY, TORERETH»LOEYTHEIEL
T EHEIh3, 2% b RBP o#ifE TicBAL
T, B & BEEET O heterozygote TH B EE 2 6
#15, RBP 34 TE# s v A ORBcEE LG
HEPIZlhsTWBHEDT, & LEFERSTF®hom
ozygote WEFEL TS FhABSEIcsThH A5, &
B OMBEE IZ- X hERT BT, BIEEUMD
DRFEOHF A O RBP & 0% © mRNA © &
PUETHLERD D, i, RBP O Ficu+5
Fr—7E¥HT, FHORMMAMERL bhHH L
DNA @ restriction fragment length polymorphisms
THRTRDHLELRD B,

AR OB EXEELHIE B AFHERES (1987F) it TR
#zL1c,

References

1) Goodman DS: Vitamin A and retinoids in
health and disease. N Engl ] Med 310: 1023
—1031, 1982.

2) Doesschate JT: Clinical aspects of ker-
atomalacia. Israel ] Med Sci 8: 1184—1189,
1972,

3) Sommer A, Sugana T: Corneal xerophthal-
mia and keratomalacia. Arch Ophthalmol 100 :
404—411, 1982.

4) Ingenbleek Y, Van Den Schrieck HG, De
Nayer P, et al: The role of retinol-binding
protein in protein-calorie malnutrition. Metabo-
lism 24 : 633—641, 1975.

5) Matsuo T, Matsuo N, Shiraga F, et al:
Familial retinol-binding-protein deficiency.
Lancet II(8555) : 402—403, 1987.

6) Inua M, Duggan MB, West CE, et al: Post-
measles corneal ulceration in children in north-
ern Nigeria: The role of vitamin A, malnutri-
tion and measles. Ann Trop Pediatr 3: 181
—191, 1983,




