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1. Evidence for two different biochemical defects causing San-
filippo syndrome. U. N. WIFSMANN and E. F. NKUFELD. Univ.
of Hern, Switzerland and N[H. lietlir.sda, Md.. USA.
The Sanfllippo syndrome is characterized by storage of

heparitinsulfate (HS) and chondroitinsulfate (CH-H) in liver and
spleen, excretion of large amounts of HS in urine, moderate
skeletal involvement, and severe mental retardation. Cultivated
skin fibroblasts from patients accumulate abnormal amounts of
CH-B intracellularly. A defect in lysosomal degradation of muco-
polysaccharides (MPS) is shown by intracellular incorporation of
S^CM into MPS and by the rate of disappearance of the label
from prelabeled cells. The fnulthy degradation can be normalized
either by mixing the cells from the patient with normal fibro-
blasts or by addition of prcincubated media-fraction (precipitated
at 80% N'lljSO,) collected from normal cell lines or cells from
other types of mucopolysaccharidosis. It is concluded that in-
dividual cell lines can substitute eacli other with specilic factors
they lack originally. In case of Sanfllippo cells the missing factor
is not dialyzablc and is heat-labile. Crosscorrcc lion was not ob-
tained by mixing cell lines from some patients; other cell lines,
however, did mutually correct each other. Thus, two different
types of the clinically identical Sanfilippo syndrome could be
established. Cell lines of (he same type do not substitute each
other for the factor, but their MI'S metabolism is corrected by
any other cell line, including the other Sanfilippo type. Affected
members of the same family show the same type, indicating the
presence of (rue genetic variants. Equal distribution of the two
types was found in a larger group of Sanfilippo patients. There is
evidence that at least two different biochemical defects in MI'S
metabolism can cause the clinical picture of the Sanfilippo
syndrome.

2. Enzyme replacement in Fahry's disease. W. Kkivrr, R. ].
DF.SNICK, C. A. MAIMS, and C (.'.. SWF.F.I.FY. Unix', of Minn.

Med. Sell. Minneapolis, Minn, and Mich. Slate Unix'., F.ast
[.anting. Mich., USA.

Fabry's disease was originally conceived diagnostically as a
dermatological disorder (angiokeratoma). The systemic mani-
festations due to blood vessel invoh etiicnt of renal, cardiac, and
neural (issues widened the spectrum of clinical disease. The
earliest manifestations occur in childhood and are a confusing
diagnostic problem. The scope of the disease has been enlarged
and manifested by the female lieleio/Agole and l>\ llie several
"forme litiste" genetic \ariaiits in males williniil skin lesions.
Recent studies have provided explicit knowledge about ttie
metabolic abnormality. Increased levels of galactos\ l-galactosyl-
glycosyl ceramide ((iI.-3) in blood, urine sediment, and most
tissues have been consistently noted (]. Lipid Res., 10: 188, 101)9

and 11: 31, 1970). These arc correlated with the absence of a
specific galactosyl hydrolase in hemizygotes. Heterozygous females
have intermediate levels of the lipid and partial deficiency of
the enzyme. 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 gieater 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. TRIJHFI.S, P. J. VAN HEFSWIJK, P. J. J. VAN

MUNSTFR, and E. II. A. M. SCHRKTI.F.N. Univ. of Nijmegen,
Nijmegen, The Netherlands.

A patient suffering from a progressive neurological disorder
with severe mental retardation excreted increased amounts of
carnosine (ff-alanyl-histidine) in urine. A strongly decreased
activity of carnosinase was found in the scrum of this patient,
who is the first child of healthy consanguineous parents. Two
patients with identical abnormalities have been described by
Perry el al. [1]. In order to detect other patients with such a,
presumably genetically determined, deficiency of serum car-
nosinase activity, a new method has been developed for the
determination of the enzymic activity using i.-carnosinc(p-alanyl-
I-"C) as a substrate. The serum carnosinase activity was cal-
culated from the ratio disintegrations per minute p-alaninc: 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 serum 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 whereas 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 ^0 adults, varying in age between 20 and
II 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 described dipeptiduria, which
probably can be classified as a no-threshold type.
I. PFRRV, T. I,., HANSIN, S., Tisciiii.R, 15., IHINIINC, R., AND

ItiRKV.K.: New F.ngl. |. Med., 277: 1219 (IW7).

I. I lypcrpiopionic ai idemia in keiolic hyperglycineinia. I.. M.
COKIU 11., C. HARVINC.T, R. KF.CKF.1-S, E. KGCF.KMONT, and R.

VAN DRIFSSCIIF. Utiixi. of [.euurn, Belgium.
The patient, a 4-wcek-old female infant with vomiting, anemia.
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lcuknpcnia , i h r o m h o p c n i a . ;nul fai lure to thr ive had the bio-

(licniic ,i I abnormal i t i e s of kclolie )• \ j>ti f»l \ < incmia: metabol ic

acidosis (p l l 7.2; HCOS 7 nil-q lili-r); hvpcrglve incinia (8.2 nig/

100 nil); increased scrum levels of glutani i i ic , g lula inic a d d , and

the ketogenic au i ino acids as well as a positive ur inary Acelesl

and diphenv Ihvdra / ine reaction, (.as e l i iomaiographv of the

serum volatile fatly acids (\T'A) showed a considerable increase

of p rop ion ic acid u p In 70'I of the total VI A content (normal

value ,'t.U'f ) and a c o m o m i t a n t decrease of acetic acid to 2 1 %

(normal value 8 8 % ) .

The results indicate that the acidosis of ketnlic hypcr-

glyeincniia is accompanied liy increased propionic acidemia and

allow some speculat ion on the metabolic block of the disorder .

:">. / j-l lydroxyisovalcrie acidur ia and ^-melliv Ic rotonvlglyc h im ia

in a newborn child, caused by a new inborn defect in the

leucine degrada t ion pa thway. (). SroKKr. K. ] i u r \ i , and I,.

F.M>|AKN. liilishos/iittilet, Oslo. Sonray.
The patient was a -(."i-month-old girl, whose parents are

related. She suffered from neurological symptoms similar to
llins1.1 of Weidnig Hoffmann's disease. Clinical data are presented
in the abstract of II. l'ande el «/. In periods (lie urine had a
peculiar odor, like Ihat of cat's urine, t r i n e and serum samples
were sen! to us for further examination. Several screening proce-
dures for abnormal metabolites were used. Analyses of urinary
extracts by gas-liquid c hroniatographv. using polar columns,
showed large calamities of two components normally not present.
Mass sped rnmel lie analyses revealed spectra compatible with
^-h vdroxyisov alcric acid (^-()II-IY) and ^-nicthvle rotonvlglvcinc
(fi'Wt'Xl). Analyses of svn(hcsi/cd authentic compounds verified
these structures. Daily amounts excreted were about 100 ing
/i-OII-IV and 100 ing p-M()(;. Neither the metabolites nor any
short chain fatly acids, including isov aleric acid, could be demon-
strated in the serum, the levels of these compounds must there-
fore be below 0.5 tng'100 ml. Both the mother, father, and the
two elder brothers, all healthy, excreted l.r>—10 mg fj-MCC, daily
in the urine, indicating that the condition is genetically deter-
mined. Both p-ON-IV and p-MCX. stem from the leucine
degradation pathway, and the accumulation is probably due to a
defective /-Mncthvlc rntonv 1-f'oA earboxvlasc. Biochemically, as
well as clinically, our findings are distinctly different from
previously described errors in the leucine metabolism.

<>. Symptoms of infantile spinal muscular atrophy combined with
a hitherto not described error in leucine metabolism. II.
PANIIF, I*. K. W.WII-'K, O. Siokki, !•'.. |i 11 I'M. and I,. F.I.DJARN.

Unit', of Hergen, and liilisliosl'ilalet, Univ. of Oslo, Norway.
A I ' / . -monlh-o ld girl with clinical signs of Werdnig-IIofT-

m a n n ' s disease ( infanti le spinal muscu la r a t rophy) had in add i t ion

a pecul iar smell from her ur ine , l a r g e a m o u n t s of two a b n o r m a l

metabol i tes were found: /^-niclliv le rolonvlglve inc (|i-MC(.) and

fl-OH-isovalei ic acid. (See separa te pape r by Stokke. Jelliini and

F.ldjarn.) T h e u r ina ry smell resembled ihat of cat's u r i n e or

black cu r ran t leaves. T h e metabol i tes were not found in the

blood. She had no episodes of acidosis. Bv giving a diet low in

I ' uc ine the u r ina ry excret ion of /:) OH-isovalcrie acid d ropped

from 100 nig to about •><) mg'L'l In , and (j-MCC fiom 100 nig to

abou t ,r>0 ing L'l hi". The clinical course however, did not change

dur ing .'{ months on diet, and i l is doubt fu l whether her clinical

condit ion was due to the error in leucine metabolism. She died

when !) ' / . months old from pneumonia.

Mnein il.. llrgioiitil llosji. and University College, Galu'ay,
Ireland.

Three infants presented around 1 year of age with failure to
ihrivc, vomiting, and anorexia and were shown to have severe
jejuna! mucosal lesions characteristic of ccliac disease before or
at the time of onset of mild diarrhea. Two infants had fecal
retention, none had stealorrhca, and all have thrived on gluten-
free, milk-containing diets. Other investigations were confirma-
tory, including some sugar tolerance tests, and assays of mucosal
larlase, gliilaim l-i\ rosine. •y-glutainyl/i-napthylamidc, and glycyl-
lcueine; the clipepticlase assays were by a zymographic technique.
Immuiioglobuliiis were measured b\ single radial diffusion and
showed high IgA in each child, low lgM in one, and variable IgG
levels. The mucosal lesion of gluten-induced ccliac disease can
be demonstrated before diarrhea or steatorrhea occur.

8. Studies of intestinal fructose absorption in the rat. M. GRACT.Y,
V. Hrnkr. and A. OSHIN. I'niv. of Ilinniiiglium, England.
Fructose is an important dietary sugar, and its intake is in-

creasing. However, the mechanism of its absorption is unknown.
Il is generally accepted that active transport does not occur and
il is thought that transport is either passive or facilitated. We
studied fructose uptake by the small intestine using rat jejunal
segments 1 ."< cm long, lixed in l'lexiglas chambers [1] and incu-
bated in krcbs-Hcnsclcil buffer containing (.'•" fructose. A double
incubation lechnic|iie was used |1_'|. A base line tissue concentra-
tion is thus achieved during the first incubation, and subsequent
absorption of the sugar from the second medium can then be
studied. I his method consistently showed accumulation of the
sugar against a concentration gradient. This ellect is more easily
demonstrated and more marked in \oiuig rats, just after wean-
ing. We have therefore shown active transport of fructose in the
small intestine of the rat. Ibis process is disrupted by lithium
and so is sodium -dependent; il is also depressed by dinitrophenol.
Moderate inhibition occurs with galaelose, lysine, anel proline.
I hese findings suggest that active transport of fructose occurs via

a sodium-dependent, energy -depeiidenl mechanism which may be
shared by oilier small, water-soluble molecules. These findings
are" relevant to clinical situations seen in childhood, particularly
lemporarv moneisacchariele inalabsorplion and glueose-galactosc
malahsoi plion.

1. Si MI \ZV (;.: liiochim. Iliophvs. Ada, 171: 101 (l!)(i!»).
2. AI.VARAIK) I-.: Itinchim. liiophys. Ada, 112: 292 (l!)(i(i).

!*. l'eptidase activities of brush border membrane of rat intestine.
S. Ai'Riccino. M. I'll Hue), and M. OKSAIII. I'niv. of Xa/>lrs,
Italy.

A n e w m e t h o d for t h e assay of p e p l i d a s e a c t i v i t i e s is d e v e l o p e d

based on t h e o x i d a l i v e d e a i i i i i i a l i o n of i - a n i i n o ac id s w i t h L-

a m i n o ac id o x i d a s e . I b i s m e t h o d m e a s u r e s t h e p r o d u c t s of t h e

e n / v i n a l i c h y d r o l y s i s , w i t h o u t a n y i n t e r f e r e n c e f rom t h e p e p t i d e s .

B r u s h b o r d e r m e m b r a n e hve l ro lv /es very r a p i d l y t r i - a n d

let i a -1 -a la i l ine , l - leuc vl-glyc yl-glyc i in-, I . - l cueyl -g lyc ine , l . -phen-

\ la lauv l - i . - a l an ine , a n d I . - leucine a m i d e .

I h e cti/v ma t ic a c t i v i t i e s of t h e b r u s h b o r d e r m e m b r a n e bv -

d i o l v / i n g I p h e n v l a l auy l I a l a n i n e a n d I - l e u c i n e a m i d e w e r e

e harae l e r i / e d wi th r e g a r d t o p l l - a c t i v i t y c u r v e s , ion a c t i v a t i o n ,

a n d i m t a e e l l u l a r d i s l r i b u t ion.

I h e l e s u h s suggest t ha i in t r ins ic c n / v i n c s of I h e b r u s h b o r d e r

m e m b r a n e plav a ro le in t h e t e r m i n a l d i g e s t i o n of p r o t e i n s .

C e l i a c disea? sans d i a r r h e a . 1!. McN'icinoi . i . a n d l i . KC.VN- 10. Kfk'ct of s a l h a a n d s t r u m of c \ s t i c ( ibros is o n a l a n i n e in vitro
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