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1. Evidence for two different biochemical defects causing San-
filippo syndrome. U. N, WiesMANN and E. F. Nrurewn, Univ.
of Bern, Switzerland and NIH, Bethesda, Md., USA.

The Sanfilippo syndrome is characterized by storage of
heparitinsulfate (HS) and chondroitinsulfate (CH-B) in liver and
spleen, excretion of large amounts of HS in urine, moderate
skeletal involvement, and severe mental retardation. Cultivated
skin fibroblasts from paticnts accumulate abnormal amounts of
CH-B intracellularly. A defect in lysosomal degradation of muco-
polysaccharides (MPS) is shown by intraccllular incorporation of
$*04 into MPS and by the rate of disappearance of the label
from prelabeled cells. The foulthy degradation can be normalized
cither by mixing the cells from the patient with normal fibro-
blasts or by addition of preincubated media-fraction (precipitated
at 807 NH,80,) collected from normal cell lines or cells from
other types of mucopolysaccharidosis. Tt is concluded that in-
dividual ccell lines can substitute cach other with specific factors
they lack originally. In case of Sanfilippo cells the missing factor
is not dialyzable and is heat-labile. Crosscorrection was not ob-
tained by mixing cell lines from some patients: other cell lines,
however, did mutually correct cach other. Thus, two different
types of the clinically identical Sanfilippo syndrome could be
established. Cell lines of the same type do not substitute cach
other for the factor, but their MPS metabolism is corrected by
any other ccll line, including the other Sanfilippo type. Affected
members of the same family show the same type, indicating the
presence of true genetic variants. Equal distribution of the two
types was found in a Jarger group of Sanfilippo patients. There is
cvidence that at least two different biochemical defects in MPS
metabolism can cause the clinical picture of the Sanfilippo
syndrome,

2. Enzyme replacement in Fabry's discase. W. Krivit, R, J.
Desnick, Co A Mares, and C. Co Swerkrey. Univo of Minn.
Med., Sch. Minneapolis, Minn. and Mich, State Univ., Fast
Lansing, Mich., USA.

Fabry's discase was originally conceived diagnostically as a
dermatological  disorder  (angiokeratoma). The  systemic mani-

cardiac, and
neural tissues widened the spectrum of clinical discase. The

festations due to blood vessel involvement of renal,

carliest manifestations occur in childhood and are a confusing
diagnostic problem. "T'he scope ol the discase has been enlarged
and manifested by the female heterozygore and by the several
“forme fruste” genetic variants in males without skin lesions.
the
metabolic abnormality. Increased levels ol galactosyl-galactosyl-
glycosyl ceramide (GL-3) in blood, urine sediment, and most
tissues have been consistently noted (J. Lipid Res., 70: 188, 1969

Recent studies have  provided  explicit knowledge  about
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and 71: 31, 1970). These are corrclated with the absence of a
specific galactosyl hydrolase in hemizygotes. Heterozygous females
have intermediate levels of the lipid and partial deficiency of
the cnzyme. Recently, the same galactosyl hydrolase which is
absent in patients with Fabry’s disease has been found in normal
blood plasma. This suggested the possibility of direct enzyme
therapy by plasma transfer. Six hours after the plasma infusion
an “enhanced” or “induced” level of enzyme was noted. This
level was 20-fold greater in the recipient than could be accounted
for by the amount from the donor. Therapy with plasma in-
fusion is under active investigation at present.

3. Carnosinase deficiency related to development of carnosinase
activity., J. M. F. Tryysrrs, P. J. van Herswk, P. J. J. vaN
Munstrr, and E. D. A. M. ScHRETLEN. Univ. of Nijmegen,
Nijmegen, The Netherlands.

A patient suffering from a progressive neurological disorder
with severe mental retardation excreted increased amounts of
carnosine  (g-alanyl-histidine) in urine. A strongly dccreased
activity of carnosinase was found in the serum of this patient,
who is the first child of healthy consanguineous parents. Two
patients with identical abnormalitics have been described by
Perry et al. [1]. In order to detect other patients with such a,
presumably  genctically  determined,  deficiency of serum  car-
nosinase activity, a new method has been developed for the
determination of the enzymic activity using 1.-carnosine-(g-alanyl-
1-"Cy as a substrate. The serum carnosinase activity was cal-
culated from the ratio disintegrations per minute g-alanine: total
disintegrations per minute, The carnosinase activity had been
determined in the serum of newborns, older children, and adults.
During the first 10 years of life a striking correlation was
established  between the measured carnosinase activity
and the age of the human subject. Newborns possess only very
low activities (maximally 0.1 unit/liter during the first 50 days
of life whercas children above the age of 10 years have activities
between 20 and 70 units/liter, a range found for the enzymic
activities in serum of 40 adults, varying in age between 20 and
f1 years. This relationship between age of the subjects and the
measured enzymic activities has to be considered in view of detec-
tion of more patients with the deseribed dipeptiduria, which
probably can he classified as a no-threshold type.

serum

1. Perry, ‘10 1., HANsEN, S., ‘Tiscurer, B., BunNTing, R., AND
Birry, Koo New Engll |0 Med,, 277: 1219 (1967).
1. Hyperpropionic acidemia in ketotic hyperglycinemia. 1. M.

Corsrrr, G, Harvencr, R. Erckers, E. EccermonTt, and R,
Van Driesscui. Univ. of Lenven, Belgium.

The patient, a 4-week-old female infant with vomiting, anemia,
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leukopenia, thrombopenia, and failure to thrive had the bio-
chemical abnormalities of ketotic hyperghycinemia: - metabolic
acidosis (pH 7.2; "HCO3 7 mEq liter): hyperglydnemia (8.2 my/
100 ml); increased serum Jevels of glutamine, glutamic acid, and
the ketogenic amino acids as well as a positive urinary Acetest
and diphenvihvdrazine reaction. Gas chromatography of  the
serum volatile fatty acids (VFA) showed a considerable increase
of propionic acid up 10 700 of the total VFA content (normal
value 3.270) and a concomitant decrease of acetic acid to 24%
(normal value 88%).

The vesults indicate  that  the  acidosis ol ketotic hyper-
glvcinemia is accompanicd by increased propionic acidemia and
allow some speculation on the metabolic block of the disorder,

h. g-Hyvdroxyisovaleric aciduria and ;3-11!(*1\1}\(’mlml\lg])‘(’inln’i;l
in a newborn child, caused by a new inborn defeet in the
leucine degradation pathway., O, Stokkr, E. Jrires, and 1.
ELDJARN. Rikshospitalet, Oslo, Norway.

The patient was a Li-month-old girl. whose parents are
related. She sufleved  from neavological  symptoms similar to
those of Werdnig-Hoffmann's discase, Clinicat dina are presented
in the abstract of 1, Pande et al. In periods the urine had a
peculiar odoy, like that of cat’s urine. Urine and serum samples
were sent o us for further examination. Several screening proce-
dures for abnormal metabolites were used. Analvses of urinary
extracts by gas-liquid chromatography. using polar  columns,
showed Targe quantities of two components normally not present.
Mass spectrometric analvses revealed  spectra compatible with
g-hyvdvoxvisovalerie acid (g-OH-IV) and g-methyvlerotonviglveine
(3-MCG). Analvses of synthesized authentic compounds verified
these structures. Daily amounts exereted were about 400 mg
p-OH-IV and 100 mg g-MCG. Neither the metabolites nor any
short chain fatty acids, inchading isovalerie acid, could be demon-
strated in the serum, the Tevels of these compounds must there-
fore be helow 0.5 mg/100 ml. Both the mother, father, and the
two clder brothers, all healthy, exereted 1510 mg g-MCG daily
in the wrine, indicating that the condition is genetically deter-
mined. Both  g-OH-TV and  g-MCG stem from the  leucine
deervadation pathway, and the accimulation is p\'nl);\l)ly due to a
defective  g-methyvlerotonvl-CoA carboxvlase. Biochemically, as
well as clinicallv, our findings arve distinetly  different from
previously desevibed evvors in the leucine metabolism,

- Symptoms of infantile spinal muscular atrophy combined with
a hitherto not desaribed ervor in Teucine metabolism. T
Panor, PoE. Waanrr, O, Stokke, E. Jrrivs, and 1. EIpjarN.
Univ. of Bergen, and Rikshospitalet, Univ. of Oslo, Norway.
A AVe-month-old girl with clinical signs of Werdnig-Toff-
mann’s discase (infantile spinal muscular atrophy) had in addition
a pecaliar smell from her urine. Large amounts of two abnormal
metabolites were found: pg-methylootonvlglveine (g-MCG) and
#-OH-isovaleric acid. (See separvate paper by Stokke, Jellum and
Eldjarn) ‘The urinary smell vesembled that of cat’s urine or
black curvant leaves
blood, She had no episodes of acidosis, By giving a dict low in
lrucine the urinary exceretion of g-OH-isovalevie add dropped
from 400 mg 1o about 50 mg/21 hr, and g-MCG from 100 mg to
about 50 mg 24 hr. "The clinical course however, did not change
during 3 months on dict, and it is doubiful whether her clinical

The metabolites were not found in the

condition was due to the error in leucine metabolism, She died
when 9% months old from pnenmonia,

7 Celiac discase sans diavrhea. B. MeNichornn and B, Ecan-

Mrurcurtr, Regional Hosp. and University College, Galway,

Ireland.

Three infants presented around 1 year of age with failure to
thrive, vomiting, and anorexia and were shown to have severe
tic of celiac discase before or

jejunal mucosal lesions charvacteri
at the time of onset of mild diarrhea. "Two infants had fecal
retention, none had steatorrhea, and all have thrived on gluten-
free, milk-containing dicts. Other investigations were confirma-
tory, including some sugar tolerance tests, and assays ol mucosal
lactase, glutmyl-tyrosine, y-glutamyl-g-napthylamide, and glycyl-
leucine; the dipeptidase assavs were by a zymographic technique.
hnmunoglobulins were measured by single radial diffusion and
showed high TgA in cach child, low 1gM in one, and variable IgG
levels, The mucosal lesion of gluten-induced celiae discase can
be demonstrated hefore diarrhea or steatorrhea oceur,

8. Studies of intestinal fructose absorption in the rat. M. GRACEY,
V. Berkre, and . OsiN. Univ, of Birmingham, England.
Fructose is an important dictary sugar, and its intake is in-

crasing, However, the mechanism of its absorption is unknown.

1t is generally aceepted that active transport does not occur and
it is thought that tansport is cither passive or facilitated. We
studied fructose uptake by the small intestine using rat jejunal
segments 1.5 cm Jong, fixed in Plexiglas chambers [1] and incu-
hated in Krebs-Henseleit buffer containing G fructose. A double
incubation technique was used [2]. A base line tissue concentra-
tion is thus achieved during the tivst incubation, and subscequent
absorption of the sugar from the sccond medium can then be
studied, “This method consistently showed accumulation of the
sugar against a concentration gradient, "Fhis cticet is more casily
demonstrated and morve mavked in young rats, just after wean-
ing. We have therefore shown active transport of fructose in the
smalt intestine of the vat. 'This process is disrupted by lithium
and so is sodium-dependent: it is also depressed by dinitrophenol,

Modervate inhibition occurs with galactose, lysine, and proline,

‘These findings suggest that active transport of fructose occurs via

a sodium-dependent, energyv-dependent mechanism which may be

shared by other small, water-soluble molecules. These findings

are velevant to clinical sitnations seen in childhood, particularly
temporary  monosaccharide malabsorption and glucose-galactose
malabsorption.

FoSeseszy Go Biochim, Biophys, Acta, 1730 104 (1969).

20 Arvarano Foo Biochim. Biophys. Acta, 172 292 (1966).

9. Peptidase activities of brash border membyane of rat intestine.
S. Avriccmo, Mo Pierro, and M. Owsatin Univ. of Naples,
Italy.

A new method for the assay of peptidase activities is developed
based on the oxidative deamination of r-amino acids with 1L-
amino acid oxidase. This method measures the products of the
enzymatic hvdrolysis, without any intevference from the peptides,

Brush border membrane hvdrvolvzes very vapidly  (ri- and
tetra-t-alanine, -eueyl-glveyl-glycine,  v-leuevl-glycine, t-phen-
viakanvi--atanine, and v-leuncine amide.

The enzvmatic activities of the brash horder membrane hy-
drohvzing  t-phenvlalanyl-t-alanine and r-leucine  amide  were
characterized with regard to pl-activity carves, ion activation,
and intracellubin distribution,

1 he vesalts suggest that intrinsic enzvimes of the brush border
membrane plnarole i the terminal digestion of proteins.

10. Eftect of sativa and scrum of cystic (ibrosis on alanine in vitro
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