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Pcetheoa-tn plasTa llpcprotein and hepat 1c 1ipases and
serun cam1t1ne in new!XIm infants during parenteral
rutritiCr'l. L. ROVN1)*IE.A. NIKKII..A·,I<:.O. RAIVIO.

0111dren's Ibspi tal and IIIrd Departrrent of lhiversity or
He1s1nl<1 , finland

Llpcprotein lipase hydrolyzes trlsJ.ycer1des in p1""", and t:rus
regl1a tes the clearance of tat trcm the ci rculatioo. Ltpecorotetn
lipase act1vity has been es tdrated in inl"ams o.ring parenteral
I>Jtrit100 by .",."...ing poethepar-In lipolytic activity ( I'HU). I'HU
is, rcceve-, an 1radeq.ate meastre of lipqrote1n l ipase because a
&bstantial part of f'HLA T'eS..l1ts n-ee hE;:a.tic Ltpase, carn.i.tine is
essential fa- facil1tated transport of lCl'"@:-cha.1n fatty aci ds aa"OSS
the mitod1orrlr1a1 Ille!ltrane . With specific .,..tho<ls "" IllElaS\rEd
11pcprotein and hepatic lipase act tvrtaee. Nine newtx:rn infants .......
coe-ated en because or gastr-orntestdrar an::nalie:s. Parenteral
nutrition W3.S tuilt up in three days \olhereafter 1nfants received
3/g1l<g/day or tat (intro1ipid) at a constant. rate. Ch the average ,
weJ$1t gain started at the age of 5 days an:! eaa 16 glday . The
duratioo or parentera l rutrit i oo sae 1-23 weeks . Dring the firs t
week lipcprotein lipase activity Inc-eased trcm to 35 JZIr>l. ITAiml/h
>tlereas hepat i c lipase activity reIBined at lIDJzrol ITAiml/h dlring
parenteral rntriticn. Serun free cam1tine decreased trcm 25 to 11
1""'1/1 and acy1cam1tine trcm 9 to Z <1lr1ng the first three
weeks of parenteral rntriticn; <r1nary exc-etacn or cam1t1ne
decreased /loaD to 68 rm:>1/ng or creat1nire. Serun trlsJ.yceri des,
free fatty acids and blood beta-hydroxytutyrate reIBined, boeeve-,
pract ically lIX!lan!!l'd Wring parenteral l1ltriticn. '!he results _ t
that neither lipcprote1n lipase activity nor cam1tine availability
are rate-limiting for' the utd.Hzatdcn of tat in newtxrninfants
during parenteral l1ltritioo.
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Llpcprotein and hepat i c lipase activities in posthepar in
pIasTa of p-eteee lntllnts. L. Fl:NIKY' , E.A. KD:KIlA' ,
K.O. RAIVIO. Qilldren's Ilo<\:>ital and IIIrd IlepaJ-tIrent or

Medicine, lhiversity or Helsi.rld , finland
fat tolerance tests _t that the d1sposal or lipids infused re

01.,.,..,. in pr'eterm than tenn infants. ' !his has been attril:uted to low
lipoprotein lipase activity becausepostheparin ll.polyt1c activ1ty
(PIU) has been rCiU"d to be lOW iIi WantS;
Hepatic llpase, however, aCXXU1ts ror aIxJ.lt 7C'fo or PIU, Iotl1dJ IlBkes
PIU an inadeq.ate eeaae-e of lipoprotein lipase. With sped.fic
.,.. tho<ls "" measured Itpcprotetn lipase an:! hepatic lipase activ1ties
in postheparin plaaea or eleven pretenn recnatee, mood saopl es were
taken fi t'tea1 mirartes after a heparin bolus or 100 nJ/kg given befbee
an exchange transl\ls1cn with fresh heparinized blood because
or l1;'perbil1nt>in<mia, bl ood 1nocIq:atib1l1ty or sepsis. The
inl"ants ....... day. ol d and had birth weJ$1ts (range 1fJD)

"I'Pl"1"'iate fee- gestatia'la1 age (range 28-36 weeks). Ei81t inl"ants
t ) ....... in S'Qd clinical cond1tioo ..mle three inl"ants

Z) eerre-ed /loaD septic shock. In 1 11pc:protein and hepatic
l1pase ectdvt t dea ....... zr an:! pool ITAiml/h; both are h1jltler than
the act1 vi ties rCUld in term inl"ants (lOoaaD et 01. 1984 Ped1atr . Res.
in press). In Z H pcprotein an:! hepatic lipase activi ties were
1.8 an:! 11J"X'1 ITA! ml/h ; both are Ca'lS1derably w....r than the
activi ties rCUld in troJp 1. Or results ind1cate that lipoprotein
l1pase is not the reas::n ror slow cl earance or tat /loaD the
circulatioo in l""'term inl"ants except in sept i c shock .

8 Cytodlrorre (cyt) £1 deficiency in liver and
miscle mitochondria
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IEM ll!YT-!KX.IWl!N x , JA BEIDm". Dept. Pediatrics, Neurolo
gy and Biod1erni.stryI, ErasllUlS Uni""rsity , Ibtterdarn,
OCP Jansen Institute, University l<nsterdarn ('!b e Nether
lands) •
A 890 9 boy was born by caesarean section because o f
intrauterine distress and growth retardation at 29 weeks
of gestation. He deve'lcped tyn:>syluria, dica>:boxylic
aciduria, hype<antronerni.a, and lactic acidosis (12 nM).
Blood lactate was not influenced by fasting, glucose,
biotine,thiamine,dietic treaSures .With 1.5 9 vitamin C/
day lactate is 2 to 5 nM.Cl1nical features are failure
to thtive,DUlScular hypotonia,spasticity and rrental retar
dation.Open liver and DUlSCle biopsies at age 8 nontilS
showed noqiJological evidence of lipid storage and abnor
nal mitochrndria.In serial studies in isolated mitochon
dria respiratory rates were decreased with all StDstrates
except ascoIbate+'IMPD. Residual succinate oxidation was
little i.nhi.bi.ted by anti.n¥cin.SUOcinate eyt £ reductase
activity was reduced in liver(258nrrol cyt £Imin;control
3088+S36 ,n=12) and nuscle hcIlogenate (O;OOI1trol 1634+
152,ii'=8).Cyt £ and were present in normal anountS
in rruscle mit.ochondri.a.Cyt <>I<:;t content was decreased
(128 prol/11J] protein;controI 4l9:t42) .'!be normal. capabili
ty to oxidise ascoIbatel'lMPD in CCIIbinaticn with a slow
redtx:ticn of cyt £ and £1"£1 by suocinatel-KOI indicates
a defecti"" cyt £J.' meaning that all cyt £':£J. neasured
is prd:>ably cyt c . Carnitine was decreased in moscte
(1 .86 l,IlOl/g wet-weight;controls 3.96lP.09l and liver
(1 .33;control 2.86) . '!b e patient is alive at 32 nontilS of
age, ,;hen a seecnd II1l1Scle biopsy was taken.
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A comparative s t udy of the maturation of NaK
ATPase 'ac t i v i ty in different nephron segments .
Anita Aperia. St. Garan's Children's Hospital,

Box 12500, S-1 12 81 STOCKHOLM, Sweden.
In the kidney th e development of deep nephrone preceeds
the development of superficial (sf) nephrons and the
structural eatucar Iou of proximal tubular (PT) segments
preceeds the structural maturation of distal tubular
segeeccs , NaKATPase is present in all nephron segments .
'!be comparison between the development of NaKATPase ac
tivity in PT and thick ascending limbs of Henle (TAL)
in deep and sf nephrons can th erefore y i e l d informat ion
about the relative importance of genetic and environ
mental factors for enzymatic differentiation . NaKATPase
activity was determined in i solated rat tubular s egments
with Doucet's method (AJP 1979) . NaKATPase ac t i v i ty in
creased in both PT and TAL til l the age of 40 days . In
PT development was linear whi l e i n TAL development was
accelerated between 16 and 20 days. The developmental
pattern for NaKATPase was the s ame in cortical and me
dullary TAL and th e same in sf and deep PT.
Serum corticosterone was determined with RIA. It was low
till 16 dayst then increased rapidly t o reach adult va
lues at 20 days. Adrenalectomy inhibited the development
of NaKATPase. Tre atment with betamethasone (up to 60 lIgl
100 g) pre cociously induced NaKATPase in TAL at 16 days
of age and in PI at 10 to 20 days of age . PT c onc ent ra
tion of cyt080lic glucocortico id receptors determined
with i80electric focusing was significantly higher in
20- than in 40-day-old r at s .

The enzymatic differentiation is typical
for each cell type. In a given c e l l t ype extracellular
factors appear to i nf l uenc e . t he en zymat i c differentia
tion si(IJJltaneously and irrespective of embryonic ag e.

40 d C 283 .:: 16 1 197 .:: 81 10. 59 .:: 0.83 b 7 .85.:: 0 . 7
E >1200 a 240 + 22.1 13.6 7 .:!:. 2 . 05 a 10. 38.:!:.0 . 44 a

a) p < 0. 05 to c age)
b) P < 0 .05 to C (20 dsys)
The ef fect of NaKATPase increase in 20 days secondary hyperal do rats
was evaluated using in vi vo perfusi on of col en. Net Na-abso rptlon in
creased f fOOl control value 190 + 91 j.1IMll minldry 9 colon to 428 .5 +

97.2 (p < 0 .05) and net fluid absorption increased fron 1.02 + 0 .67
pl / min/dry 9 colen to 2.64 + 0. 75 (p < 0.05). These data inciicate

that aldosterone increa ses N8KATPase activity in proximal and distal
col on, stllhJl at es net sodiun and water transport in larg e int estine
and that the irrmature l arge in testine' i s fOOre sensitive to aldoste
rone stIrrulation .
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IJrportan,:e of adrenocortical horm:nes for maturation of co
l cnic NaKATPase activity .
Yigael riricel. Anita Aperla , St . Hospi

tal, SOx 12500. 5-11 281 STOOO-O...M, Sweden.
NaKATPase activity is low in the . lrrJTQture rat col on and increases t ill
the 40th postnatal day . Studies fran thi s laboratory have shown that
il1Tll8ture renal ttbJlar cells are lOOl"e sensitive to the i nductive e f
fect of adrenocorti cal hornones on NaKATPase act,ivlty than mature
cells . The aitn of this study has been to excmlne whether endogenou s

fluctuations of aldos te rone (Aldo) and/or corticosterone ( CS) inti.Jced
by changes in sod ilJll bal ance CM preccx::ious ly increase NaKATPase acti 
vity in the iJrmature col on. YClU"g and adJlt rats were therefo re given
a romal (C) or l ow sod lllll (E) di et for days and s tu:ll ed at the age
of 20 and 40 days , respectively.

7 0- Thyrox i ne Treatment in Glycog en St orage
Di se ase Type VIa .
Id. ENDRES , Y.S. SHIN, M. RIETH· , K. ULLRICH ,

F. KOLLMANN , J • . SCHAU8 .
Childre n's Hospital,Univer sities of Munich, Muenster ,
Frankfurt and Kiel, Federal Republic of Germany.

Phosphorylase b ki nase ( PK) deficiency is consider ed
as a relatively benign glycog en s t or a ge di sease (GSD
VIa ) . Garibaldi et a1. (Helv . Paediat. Act a 33, 435
(1978) reported t hat t he t rea t ment \'li t h dex tra-thyro
xi ne (014) resulted i n normalization of liver size,
triglyceride concentration and transamin ase activ it i es
in se rum of f our boys wi t h GSO VIa. l'Je t re ated th ree
patien t s "ith GSD VIa ove r peri ods of 39 , 19 and 18
months res pectively with 60-330 \1g 01

4
per kg b .v•. per

day . In two patients liver he ight ( s onographi cal l y
measured in the right medioclavicular line ) decreased
by se ven and five cm respectively. Glycog en concentra
t i on in erythrocytes also di mini shed accordingly in
thes e patient s . Clinical res ("Ions e in one of these bJO

patient s was remarkable showi ng a decrease i n trans
ami nase ac t ivit ies , triglycer ide levels in se rum as
v.lell as an in c re as e i n growth during th e t reatment.
Howeve r, t her e was no s ignificant act i vati on of PK i n
e ryt hrocy tes by OT4 in al l three pat i ent s . This i ndivi 
dual di fference i n t o 014 treatment in GSO
VIa may be due t o heterogeneity of this di se ase. It is
nec essary to study further th e possi ble he tero gene i ty
of t his disea se in order t o apply efficiently and cor
r ectly 01

4
in the treatment of GSO VIa .
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