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%1 OKT XRICES(EAN=F VIiE (BEH)

Case 1 Case 2 Case 3 Case 4 Case 5
Age (Y) 2 7 17 23 32
Sex s ) ) ) ?
Chief Speech Myopia Myopia Myopia Myopia
Complaints | retardation | Night Night Night Night

Blindness | Blindness | Blindness | Blindness

Onset of
eye symptom Not yet 5Y 6Y 6Y 7Y
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%2 Free Amino Acid Levels in Serum (mg/100ml)

Normal
Case 1 | Case 2 | Case 3 | Case 4 | Case 5
mean range

Ornithine 8.48 | 12.95 6.92 | 13.22 | 11.59 0.96 0.36~1.56
Lysine 1.06 | 1.49 2.15 1.70 1.11 2.23 1.49~2.97
Histidine 1.61 1.74 1.73 2.01 1.31 1.38 1.04~1.72
Arginine 1.03 2.06 1.26 2.06 2.05 1.25 0.49~1.72
Threonine 0.96 1.48 2.20 2.65 1.80 1.30 0.78~1.82
Serine 1.94 1.76 2.48 2.64 1.73 1.66 1.14~2.18
Glu. 4+ Glutamine 6.51 8.25 9.22 | 10.34 —

Glycine 1.71 2.01 2.67 3.43 1.80 2.03 1.23~2.83
Alanine 3.16 3.27 2.93 4.78 2.23 3.28 1.70~4.86
Citrulline 1.27 0.48 0.59 0.37 0.09~-0.65
Valine 2.27 2.71 3.19 2.92 2.06 2.62 1.50~3.74
Cystine 0.88 1.26 0.49 0.35 1.03

Methionine 0.54 0.41 0.44 0.57 0.36 0.34 0.20~0.48
Isoleucine 0.88 0.83 0.98 0.90 0.72 0.86 0.32~1.44
Leucine 1.76 1.78 2.22 2.19 1.24 1.64 0.66~2.60
Tyrosine 1.12 1.38 1.10 1.36 0.86 1.16 0.62~1.70
Phenylalanine 1.12 1.04 1.38 1.58 0.90 1.27 0.69~1.85
Proline 1.30 0.95 2.87 2.78 1.79 1.66 | 0.82~2.50

FIEC B TABRICHERSEREENEC 2 DNFRPATH 2, —BICA L =F v OEEH
RWEZERTIHOEHERIEN, BT Ar¥=vEEnRALN THEINZONBERITENT
H37,

bUDNIBLTFOBHIC KD, BIREKICET 270 ) ¥ OREMNALEOHKEEERS &0
S IRBEAIRR LY,

D fAr=F Y MEFET 578 LT HHE SR8 F4r =7 i, §7ve=7
miE, &> b ) YRE) 2550, BMERERRBERWE 0ohA, GEEELETH
D, RERRRERTHIBANEERZIA SN0, RERBERAV=F O ta v F)+a
DEEBBICEENRS 2D LEHIN TR S, bNbONOREBRF G5FBET) Toilnd+
=F i3 6~12 mg/dl LB (gyrate atrophy @ BE & FEDOL ~A) £ RLESEIRE
FThHY, RECHLLEFRZREDONE L, OKT FHS IEETH 7o Lichi-> Tinth A
N=F v OEEN gyrate atrophy A ERY EXE X,
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%3 Specific activities of ornithine ketoacid transaminase and the other
enzymes involved in the conversion between ornithine and proline
in bovine ocular tissues

Ornithine .
. . P5C P5C Proline .
Tissues t{rztr?::rlndinase* reductase**| dehydrogenase**| oxidase** Arginase**
Cornea 14+ 9 8.38+0.69 0.09+0.02 0 0
Lens 0 4,88-+1.50 0 0 0
Iris 9%+ 9 0.44+0.15 1.63+0.40 0 5.5840.93
Ciliar body 107+17 0.29+0.15 1.16+0.33 0 7.10:+1.26
Vitreous body 0 0 Lo 0 0
Neuro-retina 71+17 14.74+£0.87 0.07 0 10.86+2.11
Retinal pigment epithelium 113424 2.60%0.87 0.36+0.10 0 1.06
Choroid 144 5 0.18+0.07 0.30+0.11 0 12.50:+0.86
Blood 0
Liver 12+ 5
* nmol of pyrroline-5-carboxylate formed per 30 min per mg of protein.
**nmol NADH consumed or nmol product per min per mg of protein.
Mean +S.D. of five experiments. X
®
Patients [§
4
Parents A A & A
° : 0 %o
Controls 0®0 00 o
(o] 0.5 1.0 1.5 20
OKT activity in PHA-transformed lymphocytes
(nmoles/mg protein/hr.)
B®1 OKT KEFBRRWCIWFED Y o5k OKT 7EH

e (FFof1045) BREIN/. COFRIE OKT RRICEBNWTAEBMICEE L REERL
THRBCEEZRET B, #3132 OKT BLUAr=Frv->7 o) vy R#FE (K2)0BEED,
RICBIAEEARLILEDTH O, P5C reductase {3 P5C dehydrogenase L U 3& DICHE
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3) Jbhbhid4 I/ - 7Y ¥ VRIS FEE B Rk [0 5248 18 IR A% RS AE 2B L
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atrophy PO RBBEBH SN/ MG T I/ AT TRAV=F VI EFRBETHYD, i
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BREEOEFNLLIEDONTEY, BARALLTHL 2. 21ROHTCIE I SICRTEE
PSHET & B AT A BRI RE L, BIREEERE R T 2IBNC AR % B I 1L A OIR R
EORFAY EB 5 AEENREINS.

& i

WIRGEEC BV TAr=F v =70 ) v ORFFEWEBNHICEBLREELR L CB L%
HH L, OKT REBETICORBOEED HE, BREBICET 57 v ) v KZH gyrate
atrophy A& T &S REEHEL, REOKREE LTRHT v ) v fRELO AR ZR
% L7zo

X ik

1) Simell, O. and Takki, K. : Raised plasma ornithine and gyrate atrophy of the cho-
roid and retina. Lancet, 1: 1030, 1973. '

2) Senger, R.C.A, Trijbels, J.M.F., Brussaard, J.H. and Deutman, A.F. : Gyrate atrophy
of the choroid and retina and ornithine ketoacid transaminase deficiency. Pediat.
Res., 10 : 894, 1976.

3) Valle, D., Walser, M., Brusilow, S.W. and Kaiser-Kupfer, M. : Gyrate atrophy of the
choroid and retina : amino acid metabolism and correction of hyperornithinemia
with an arginine-deficient diet. J. Clin. Invest., 65 : 371, 1980.

4) Gathield, P.D,, Tallei, E,, Wolfe, D.M. and Haust, M.D. 2.Hyperornithinemia, ‘hype.:r-
ammonemia and homocitrullinuria associated with decreased carbamyl phosphate
synthase activity. Pediatr. Res., §: 488, 1975.

— 144 —



5)

6)

(2

8)

9

Saito, T., Hayasaka, S., Yabata, K., Omura, K., Mizuno, K. and Tada, K. : Atypical
gyrate atrophy of the choroid and retina and iminoglycinuria. Tohoku J. Exp. Med,
135 : 331, 1981.

Tada, K., Morikawa, T., Ando, T., Yoshida, T. and Minagawa. A. : Prolinuria: A
new tubular defect in transport of proline and glycine. Tohoku J. Exp. Med,, 87:
133, 1965. '

Berson, E.L., Hanson, A.H., Rosner, B. and Shih, V.E.: A two year trial of low

protein, low arginine diet or vitamin By for patients with gyrate atrophy. Birth

" Defects, Original Articles Series, Vol. 18, p. 209, 1982.

Saito, T., Omura, K., Hayasaka, S., Nakajima, K. and Tada, K. : Hyperornithinemia
with gyrate atrophy of the choroid and retina : A disturbance in De Novo forma-
tion of proline. Tohoku J. Exp. Med., 135 : 395, 1981.

Tada, K., Saito, T., Hayasaka, S. and Mizuno, K. : Hyperornithinemia with gyrate
atrophy : Pathophysiology and treatment. J. Inherit. Metab. Dis. in press.

— 145 —
v



BEHTFIRA b OCRGEEMXTER YIMHER ﬁ
BXO—BTIH. BREOMRECERENETAIRENHYET

gyrate atrophy( )
40 50
1973  Simell Takki
1976  Senger
(OKT)
1 OKT 1
.2 (
catch up ) 4 5 7
gyrate atrophy
( 2),0KT

50%



