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Pcetheoer-in pteera Ifpcprotedn and helntlc liposes and
sertm cam1tine in newt>:Irn infants during parenteral
rulrltlcn. L. ROVPMl* ,E.A. NIKKlLA*,K.O. RAIVIO.

Ql11dren's Ibspital and IIIrd Dep:lrt:.rrent of t-B:ti.c1ne, lhiversity of
Hel.1nki , finland

L1P'VOteln Li pase lrl8lycerld"" in pI""'" and t:rus
the clearance of tat frail tile carcneerce. Ltpecorote tn

llpase act lvi t y has been estdrated in infants parenteral
rulrltla> by """-".lring poetbecer-rn l1polytic actlvity ( FIllA). FIllA
15, hc>/ever, an inadeqo.ate """"""" of Ifpcp-otetn lipase because a
Slbstantial part of PHl..A res.llts fh:m hepatic Hpaee, carni.tine 1s
essentdaf fer fa.cll1tated tranapcrt. of la-g-c:ha1n fatty acids ec-ose
the mltochon:lrial 1Ilel1trane. With specific ..,thods we IIleB&red
Irpcce-otetn and helntl c l1pase actrvrtaee. Nine newbern infants were
operated en because of gastrotntestdrar anllBlies . Parenteral
nutrlticn W3.S tullt in three days I<o'herea.fter infanta received
3/g1i«t,lday of ta t (dntraldpf d) at a constan t ra te. On the average ,
weJ<!tlt gain started at the age of 5 days and eaa 16 glday. The
duratlcn of parenteral, rutr i t i oo W1.S 1-23 weeks . Dring the first
week Hpoprotetn l1pase activity in<rea.ged fra1l to 35 p!lOl ffAlml./h
>tlereas hepatdc lipase actlvity remJ.ned at lIDpro! ffAlml./h dtring
parenteral rutriticn. Serun free cam1t1ne decreased frail 25 to 11
1""'1/1 and aeylcarnitine frail 9 to 2 prol/l <1lr1ng the first tre-ee
weeks of parerne-aj rutr i tioo; trinary ecc-etacn of cam1tine
decreased fra1l 11 to 68 rm>l /ng of a-eat1n1ne. Serun trl8lycer1des,
tree fatty acids and bleed beta -hydroxytutyrate remined, boeeve-,
practically Wring parenteral l1ltritia>. The results _t
that neither liP'VOtein lipase activity nor camitine availability
are rate-l imiting for the utilizat 101 of tat in newbern infan ts
during parenteral l1ltr l t ia>.
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l.1P'VOtein and helntlc lipase actd vftdea in pcstbeper-tn
p1aslB of pretenD inlllnts. L. POI1I'fY', E.A. NIKICIlA*•
K.O. RAIVIO. Chil<k-e:l' s """,ital and IIIrd or

Medicine, lhivers l t y of Helsirld, finland
fa t to l erance teste _t tha t the dteposaj of lipida infused Is

51.,.... in pr'eterm than tenn Infante, This has been attrll:uted to lew
l1pcprote1n lipase activl ty because postheparin l ipolytic activity
(P!U) has been farod to be lOW 1Ii wantS:
Hepatlc lipase, hcwever, acccenta fer aInlt 7Of,of FIllA, to.!l1 ch IlBl<es
P!L'l an inadeqo.ate """"'-'l'e of lipcprotein lipase. With scectrtc
..,thods we measared Li pcprotetn lipase and helntic lipase ectavttaee
in postheparin p1aslB of eleven pre tenD nea>ates. m ood saupl"" were
taken fifteal m1rutes after a h<;>arin bolus of 100 IU/kg given be!Or'e
an exdE!nge tranellls1al perfOl'lll'd with fresh heparinized blood because
of hyperbilinbinEmia, blood I!rO-4' incaq:atibility er sepsis. The
infants were 1-" days ol d and had birth weJ<!tlts (range 1!Jf1)
appropriate fer gestaticrtal OF!' (range 28-36weeks). Ei81t infants
(1!rO-4' t) were in SPOd clinical ooo:I1tia> ..mle three infants (grotp
2) "-Iffered frail eeptdc shock. In I!rO-4' 1 11pcprote in and hepatic
lipase actdvdt des werezr and J.rrril ffAlml.ih ; both ..... h1;>jler than
the activiti"" f<>.lrld in term infants (lbYaao et 81. 1964 l'<diatr. Res.
in press). In I!rO-4' 2 JiP'VOtein and hepat ic l1pase activi ti"" were
1.8 and 11prol ffA! ml./h; both ..... considerably 1.,.... than the
activiti"" f<>.lrld in Q>oup 1. Or results indicate that lipcprote1n
lip"'" 15 not the reascn fer slow clearance of tat fra1l the
circulatial in preterm infants exc<pt in sept i c shock .

8 Cytooltolte (cyt) £1 def i c iency in liver and
DU.lSCl e mitochondria

H PRZYREMBEL, HR OCIDLTIf, HfM wOCH", w BLCM", WFM AR!'Sx
IEM WYT-lKX.IWl!Nx , JA BEIDEN". Dept. Pediatri cs, Neurolo
gy and Biod1emi.strY1 , Erasmus Uni""rsi ty , R:Jtterdam,
OCP J ansen I nstitute, University Ans terdam ('!he Nether
lands) •
A 890 g boy was bom by caesarean s ection because of
intrauterine distress and gn:Mth retardation a t 29 weeks
o f gestati.cn. He developed tyzosyl uria , dicarl:>oxylic
aciduria, hypeJ:amronemi.a , and lactic acidosis (12 nM) .
Blood lactate was no t influenced by f asting, glucose,
b i otine ,thiamine,dietic treasures.With 1.S g vitamin C/
day l actate is 2 to S nM.Clinical features are failure
to thrive,muscular hypotonia , s pasticity and nental retar
daticn.Open liver and DU.lSCle b iopsies a t a ge 8 nonths
showed 11Oqhological evidence of lipid stor age and abnor
rral mitochondria.In s erial s tudies in isolated mi tochon
dria respiratory rates were decreased with all smstrates
except asroIbate+'lMPD .Resi dual succinate oxidation was
little inhibited by anti.n¥cin . SUceinate cyt £ reductase
activity was reduced in liver (2S8nrrol cyt £/min ; control
3088+S36 , n=12 ) and ItIlScle hCIlogenate (O; control 1634:!;
152 ,i'i=8) .Cyt £ and were present in nonnal anounts
in nuscl e mi t:ochondriii.Cyt content was decreased
(128 prol/m; prote1n;rontroI 41 9:t4 2) .'!he nonral capabi li
ty to oxidise asroIbate+'IMPD in CC1Ibinaticn with a sl""
reduc:ticn of cyt £ and £1"£1 by succinatetKCN indicates
a defecti"'" cyt £J.' neaning that all cyt £"£l treasured
i s prdoably cyt £ . Camitine was decreased in muscle
(1. 86 l,lllOl/g wet wei.gh t;controls 3. 9619. 09 ) and liver
(1 . 33; control 2 .86). '!he pa tient is alive at 32 110nths of
age, when a s econd IIUlScle biopsy was taken .
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A comparative s tu dy of the matur ation of NaK
ATPase 'ac t i v i t y i n dif fe re nt nephron segments .
Anita Aperia, St . GOra nf s Chi ldren's Hosp i tal ,

Box 12500, S-11 2 81 STOCKHOLM, Sweden .
In the kidney th e development of deep nephrons preceeds
the dev elopment of superficial (sf) nephrone and the
struct ura l eatucat Ion of prox imal tubular ( PT) segment s
preceeds the atrruct nrra L matur at i on of distal tubular
segme nts . NaKATPas e is pres ent in a l l neph ron segments .
The compar i so n between th e development of NaKATPase ac
tiv ity i n PT and thick ascending limbs of Henle ( TAL)
i n deep and s f ne phrons can th ere f ore y i e l d i nformation
about th e relative importance of ge ne t i c and environ
mental f actors for enzymat i c diff e rentia t i on .. NaKATPase
activity was determined in iso la t e d rat t ubul ar segments
with Doucet' s metho d (AJP 1979) . NaKATPas e ac t i v i ty i n
creased in both PT and TAL t ill the age of 40 days. In
PT development was linear while in TAL development was
accelerated between 16 and 20 day s. The dev e lopmental
pattern f or NaKATPase was t he same in co rt ical and me
dul l ary TAL and th e same in s f and deep PT.
Serum corticosterone was determined with RIA.. It was l ow
t ill 16 days t th en i nc r ea s ed rap idly t o re ach adult va 
l ues at 20 days . Adrenalectomy inhibited t he deve lopment
of NaKATPas e . Treatment with be t ameth as one (up to 60 llg l
100 g) precocious l y induced NaKATPas e i n TAL at 16 days
o f age and in PT at 10 to 20 day s of age . PT c oncentra
tion of cytosol ic gl uc ocortico i d receptor s de termi ne d
with isoelectric f ocusing was sign i f i c antl y higher in
20- th an in 40-day- old rats .

The enzymat i c differentiation is typical
for each cell t ype . In a given ce l l t ype ext racel l ular
factor s appe ar to i nf luenc e . the e nzymatic di fferent ia
t i on siault aneously and i rrespective of embryonic age .

40 d C 283 .:: 161 197.:: 81 10 .59 .=.0. 83 b 7.85 .:: 0 .7
E >1200 a 240 + 22 .1 13. 67 .!:. 2 . 05 a 10 . 38.:!:.0 .44 a

a) p < 0.05 coopared to c age)
b ) P < 0 .05 cmpared to C ( 20 days)
The ef fect of NaKATPase ircrease in 20 days seconda ry hyperaldo rats
was evaluated using in v1vo perfusi on of col en. Net Na-absorptlon i n
creased froll contro l value 190 + 91 9 colon to 428. 5 +

97. 2 (p < 0 .05 ) and net flui d absorption increased fron 1.02 + 0 .67
Jll/ mi n/dry 9 colon to 2 .64 + 0 . 75 (p < 0 .05) . These data irdlcate

that aldosterone i ncreases N8KATPase activity in proximal and distal
colon , stllbJlates net SOCliun and water transport in l arge i ntestine
and that the irrmature l arge intestine· is IOOre sensitive to aldoste
rone stlll'lJl ation.
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IJrportan:e of adrenocortical hoI'1l'01eS for maturat1cn of co
lcnic NaKATPaseactivity .
Yigael Filicel. Anita Aperla, St. GOran"s Oll1 ctren"s t-bspl

tal. SOx 12500. 5-112 8 1 STCX:JOn..M, Sweden.
NaKATPase activi t y is low I n the . lr1'1Ti1ture rat col on and i ncreases till
the 40th postnatal day. Studi es frem this laboratory have shown that
lrrroature renal ttb.Jl ar cells are IOOre sens i tive to the i nckJctive e f
fect of adrenocortical horroones on NaKATPase act,i vity than mature
cells .. The aim of thi s study has been to eXMli ne whether endogenous
fl uctuations of aldosterone (Aldo) and/or corticosterone (CS) i nO.Jced
by changes in scxSiun balance can precociClJSly incre ase NaKATPase acti
vity in ttre ilIInat ure colon . YClU"g and adJl t rats were the refore gi ven
a romal (C) or l ow sodillll (E) di et for 4 days fnj st u::ll ed at the age
of 20 and 40 days, respectively.

7 0- Thyroxi ne Treatment i n Glycog en St orage
Dis ease Type VIa .
W. ENDRES , V.S . SHIN, M. RIETH", K. ULLRICH,

f . KOLLMANN , J . . SCHAUB .
Chi ldren' s Hospi t al,Univer s it i es of Munich , Muenste r ,
Frank f ur t a nd Kiel , Feder al Republic of Germany.

Phosphor yl ase b ki nase ( PK) de f iciency i s considered
as a relative ly benign glyco ge n stor age di s ease (GSD
VIa ) . Garibaldi et a1. (He lv . Paedi et . Ac t a 33, 435
(1 978 ) reported that t he t r e a t men t \'lith de xtra-thyro
xi ne (014 ) res ulted in of liver size,
triglyce ri de conce nt rat io n and transaminase act ivit i es
i n serum of fo ur boys with GSO VIa. l·Je t reat ed three
patients \'lith GSD VIa ove r periods of 39, 19 a nd 18
months respectively "ith 60-330 \1g DT4 pe r kg b . v•• per
day. In two patient s live r he i ght ( sonographi cal l y
me Bs ured in th e right medioclavicul ar l in e ) decrease d
by se ven and fi ve em respectiv ely. Glyco gen concentra
tion i n erythrocyt es also di minished acco rdi ngl y i n
t hese patient s . Cl i ni ca l res f"lonse in one of t hese h lo
patients was remarkable a decrease i n tran s 
aminase ac tivit i es , t ri glyceride l evels in serum as
wel l as an i ncre ase in growth duri ng the t reatment.
However , t he re was no s ign i fi cant ac tivation of PK i n
ery t hrocy t es by 014 in al l three patients . This in divi 
dual di fference in resp9nses to 014 t rea tment in GSD
VIa may be due t o heterogeneity o f t hi s disease .. It is
nec essary to study further the possi bl e heterogene ity
of this disease i n or der to apply effici ently and cor 
rect ly OT4 in the tre a t me nt o f GSO VIa.
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NeKATPase pIfOl Pi/ mg prot H
proxi mal d1stal

6 .33 .!:. 0. 5 8 .4 1 .!. 0. 96
13.6 5 .=. 1.43 a 14.86 .:: 1.71 a
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