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Fig. 1. Electrophoretic pattern of urinary glycos
aminoglycans. Electrophoresis was carried out
on cellulose acetate membrane in 0.05M barium
acetate for 3h with a potential gradient of 20 V/
cm. The strip was stained with 0.1 % alcian blue
in 2% acetic acid. HS, heparan sulfate; DS,
dermatan sulfate ; CS, chondroitin sulfate A/C.
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Uremia (9yr)
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3. AT GAG O~F v F 2 o fHR

£1OML, B CIIER & Bldab oo, 7
9943 OBAEF VA D T 5T Lowe iR
DFBN SO 7o, 2O Lowe fE# o b
HS A IEE I - TR 2 & % B 2 3¢ 4, N
R AR A TR TR G A MM U T 7 4
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Table 1.

BIERTHY, ZOBWKKENC L 528 b MOERIR
EEbLY ot LinL, MEEFE5 3 THBIR
BERED 1 R GAG #IZBY L TW3 L3 Th
oleh, BERIKEMR T ERE £ T HS o3
hnnknd Tkt ZAaY 3 OB
FUH IR AEAR, EH L IZEERNBOD 46
%, JEH 2143 28~30 %, FEGI 3 1k 26~31 %L FNE
A LT

4. arFuqFr—¥Hftictsofevey s
2 R 2 i mTI<, BIET L TER 2 o Bt
AL L Tud ewd T kidnd, aADi-0S®
i & Lowe fEMR & MR CEa o, 708
GAG &My /=L T 3BTy, ADI
08 OIS 2o Fo, BEHEAN) Y A LB kn o —
A7 T — | EERkE) T3, Lowe EREB RO DS @
VRO LI THo 1, BRETFLo=y—E
G FudFr—EHboRiRes, ROk
DSYiE P IRRERIL ChS A 2T &L o,
5. b GAG O Wil {bo FRgE

B GAG 0 0.1 N g J 2 BEKE T3, Eid

Hemsdmme contents uf urinary g]ycuaammoglycans

Case 1 Control-1 Case 2 Case 3 Control-1I
(3 yr) (3 yr, n=4) (14 yr) (14 yr) (11—-16 yr, n=7)
(umoles per mg of urinary GAG-Na salts)
Total . e 90+
hexosamines 1.162 1.178£0.108 1.316 1.178 1.122+0.110
Ranges {1 ( 4 1. %20) (1.000-1.332)
( % of mtal hexosamlnes)
Glucosamine 4.0 8.60 11,22 3.9, 4.1 4.3, 3.5 13.51%1.62
Ranges (7.4-9.5) 1( 15.4)
Iab]( . Dlsaccharlde subunits uf urinary Lh(mdroltm xulfau isomers
(Hlm 1( (/Ig(s/s (Hmz 11)’( dzgt Sis
ADI-6S ADI-4S Al)l 0S ADI-6S AI)] 43 ADI-08
Case 2 (14 yr) [CPCH 0.512% 0).698 0.105 0.519 0.827 0.107
Case 2 [Ethanollft 0.371 0.409 0.028 (.353 (0. 484 0.054
Control (14 yr) 0.411 0.679 0.058 0.439 0.780 0.070
Control (3 yr, pooled urine) 0.512 0.966 0.084 0.521 1.018 0.081
Control (814 yr. pooled urine)** 0.490 0.708 0.096 0.496 0.816

0.090

* CHase indicates chondroitinase. For further details, see the text.

** Results are expressed as gmoles per mg of urinary glycosaminoglycans (Na salts).
** Cited from Ref. 14.

T Urinary GAG were precipitated with CPC in the presence of 0.25 M NaCl.

ft Urinary GAG were precipitated with ethanol.
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Th%E0.INERICEEELT— AT T — NEESR
KB R > THRBEOBESA45 &, H5OMLR
B HS bEs, EFTEMOFEO HS L2
Kot TePons® HS i3, NHIE¥E HS TH S
Ein HS & h 2 Eiggfessd i o7,
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Control Case 2 Case2
(Ethanol) (CPC)

Chase(-) AC ABC (-) AC ABC (-) AC ABC
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Fig. 2. Descending chromatographic pattern of
chodroitinase - digestion products. Chase, chond-
roitinase ; AC, chondroitinase AC-II- digests;
ABC, chondroitinase ABC - digests; ADi - 6S, A*
- glucuronide - acetylgalactosamine - 6 - sulfate ;
ADi- 4S, A*- glucuronide - acetylgalactosamine
- 4 - sulfate; ADi-0S, A‘-glucuronide acetyl-
galactosamine ; (CPC), urinary glycosamino-
glycan was prepared by the CPC method des-
cribed in the method ; (Ethanol), urinary glycos-
aminoglycan was purified by ethanol precipita-
tion instead of CPC precipitation in 0.25M NaCl.

(=) +)

Case?2 ‘
(CPC) ‘
Case2 :

(Ethanot)
L

Controt1

(3
C t gl% i
on(1r4y ) ¥

Fig. 3. The degree of sulfation of glycosamino-
glycan estimated by electrophoresis carried out
on cellulose acetate membrane in 0.1IN HCL
(CPC) and (Ethanol) are same to Fig. 2.
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K2 R SRR SRR Y GAG @ 0.05 M ERR-x ) v
Ak BEATn—AT T — MEELKENL, R60
ML Thol, FYy b A—F - TEDGEEH
r, E¥MMTIE, ChS9.8%, DS57.5%, HS32.7
9%z %4 LT, Lowe fEMRE T, ChS 13.9 %, DS 66.4 %,
HS19.7 % L83 & b 7x HS OIE T % &724% ChS & DS
DY R EE AT,

(= +

Standard ' HS '
(Bovine Kidney)

Control .

Case 2 ‘

Standard **Hs l
(Bovine Lung)

Fig. 4. Electrophoretic pattern of the remaining
GAG in enzymatic digestion with chondroitinase
ABC. Electrophoresis was carried out on cel-
lulose acetate membrane in 0.05M barium acetate
for 3h with a potential gradient of 20 V/cm.

* Standard heparan sulfate was prepared from
bovine kidney by Seikagaku Kogyo Ltd.

»* Standard heparan sulfate was prepared from
bovine lung by National Heart Institute.

(~) (+)
Standard *HS ‘
(Bovine Kidney) |
Control | ‘
Case 2 ~ ) '
Standard“"HS g

(Bovine Lung)

Fig. 5. The degree of sulfation of the remaining
GAG in enzymatic digestion with chondroitinase
ABC. *,=* Standard heparan sulfates are same
to Fig. 4.
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Fig. 6. Electrophoretogram and its densitometric
pattern of intracellular glycosaminoglycans. HS,
heparan sulfate; DS, dermatan sulfate; ChS,
chondroitin sulfate ; Std, standard; Cont, con-
trol of 14yr.
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Fig. 7. Distribution of 3%S -label glycosamino-
glycans after 72h of incorporation of *°S - sulfate.
ChS, chondroition sulfate; DS, dermatan sul-
fate ; HS, heparan sulfate. * Mean+S. D.
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Fig. 8. Distribution of “C-label glycosamino-
glycans after 72h of incorporation of **C - glucos-
amine. ChS, chondroitin sulfate; DS, dermatan
sulfate ; HS, heparan sulfate. ** Mean+S. D.
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LR E N, BHEEEEEICHE L TIHERMERL ChS
DOFRBEEMEDHEMT 2 2 BN THB Y, Ihikil
HehDFEL GAG TH 2 EFiEE{L ChS A VRT3
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Abstract

This study was undertaken to examine urinary excretion of glycosaminoglycans (GAG) and
biosynthesis of intracellular GAG in three patients with Lowe’s syndrome. Urinary GAG were
isolated by the cetylpyridinium chloride precipitation method. The excretion patterns of in-
dividual species of urinary GAG in three patients with Lowe’s syndrome were compared with
those of the age-matched control children by means of the electrophoretic method on cellulose
acetate membrane, quantitation of hexosamine contents, and of enzymatic subunit assay with
chondroitinases. Total daily amounts of urinary GAG in these patients remained within normal
ranges, but the urinary excretion ratios of heparan sulfate were significantly reduced and amount
to 26-46% of the age-matched control means, as calculated on the basis of relative contents of
glucosamine in urinary GAG. Although electrophoretogram suggested some excess of low
.Slilféted chondroitin sulfate corresponding in mobility with dermatan sulfate in urine from
Lowe’s patient, the enzymatic subunit assay with chondroitinases could not disclose any signifi-
" cant differences in the excretion pattern and in the degree of sulfation of chondroitin sulfate

isomers between Lowe’s syndrome and the control children.
Biosynthesis of intracellular GAG was evaluated by means of the incorporation of isotopic

% 8-sulfate and '*C-glucosamine, into the confluent skin fibroblasts around

labeled compounds;
the 10th generation of culture. The incorporation of 3*S-suifate as well as **C-glucosamine into
intracellular heparan sulfate fraction in Lowe’s fibroblasts was about half that of control fibro-
blasts, while the incorporation of these labeled materials into intracellular dermatan sulfate and
chondroitin sulfate isomers showed no significant differences between Lowe’s and control
fibroblasts. In addition, a direct analysis of intracellular GAG on cellulose acetate electro-
phoretogram disclosed that the relative amounts of heparan sulfate among intracellular sulfated

GAG in Lowe’s fibroblasts were markedly low as compared with these in control fibroblasts.



