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Pooth<parJn plasla llpcprotein ard hepat i c lipa.ses and
sertm cam1t1ne In newtom in fants during parenteral
nJ.trl t1oo. L. IE.A. NIKKII...A·, K.O. RAIVIO.

Olildren's Ibspital and IIIrd [)ep:}rttrent of Medicine, lhiversity or
Helsinki, finlard

Lipoprote i n lipase hydrol yzes tr1glycer i des In pI""'" and t:h.1s
regJ1ates the clearance of fat fran the ciro.ilaticn. Liprq:>roteJn
llpase activity has been est illBted In infants Qring par'6'Iternl
l>.ltriticn by """",","ing postheparJn lipolytic activity (1'Hl.'.) . I'Hl.'.
i s , however , an iradeq..ate .."..,.... of lipcprotein lipase because a
8l..bstantial part of PHLA res.tits frcm hEpatic Upa3e. carnitine 1s
essential for tacilitated of lorg-dB1n tatty acids ec-oee
the mitochorrlr1al lll!'<Itrare. With specific methods we
lipcprotein ard hepatic lipase activities . Nire newtom infants were
coe-ated en because of' gas trotn tee t trar erceanee. Parenter'al
nutrition W3.S tuU t in three days \olherea.fter Wants received
3/g1l<g/dsy or tat ( dntraldpf d) at a ccostant rate . 01 the average,
weJ.e/1t gain started at the age of 5 dsys ard eaa 16 gldsy. The
durat icn or parenteral, rutr-ttrcn ..... .1-23 week.s. Doring the first
week lipcprotein lipase activi ty in<reased fran to 35 J'!Ol ffAiml/h
>.tlereas hepatic lipase activity reIBined at lIDpol ffAiml/h dlring
parenteral l>.ltritim. Sen.m free cam1t 1ne decreased fran 25 to 11
)1'01/1 ard acylcam1tine fran 9 to 2 prol/ l <1lring the first tnree
WEeks or parerne-aj rutri ticn; lr!nary excretim or cam1tine
decreased fran to 68 rool/Ill!of crea tinine. Sen.m tr1glyceri des,
free ratty aci ds and blood beta-hydrol(ylutyrate reIBined , however ,
practically U"l<tlarlged Wring parenteral rutritim. The results aJl!BOSt
tha t nei ther lipcprote1n lipase activity rnr cam1t ine availability
are rate-l imiting for the utilizat loo of tat in infants
duri ng parenteral rutriticn.
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I.1pcprotein ard hepatic lipase actiVities in postheparin
p1asla of p-e tere infants. L. PCNIKY' , E. A. liOOCIlll·.
K.O. RAIVIO. Olil<hn ' s ard IIIrd llepart:lrent or

!'t:!d1ci ne, lhivers i t y or Helsirki, Finland
Fat to l erance t ests aJl!BOSt tha t the dispooal of lipi ds infused is

slower In pr'eterm than tenn infants. This has been attri tu ted to 1",
lipoprotein lipase activi t y because postheparin l ipolytic activity
(PIlA) has been rCU'>d to be 1"" !Ii W antS:
Hepat i c lipase , boeeve-, a=ts for abcut 7m. or 1'Hl.'., Iotlidl llBl<es
PIU an inadeq..ate eeaae-e of lipcprotein lipase. With specific
methodswe measured l1pcpro te in lipase and hepatic lipase activities
in po&hepari n plaeea or eleven pretenn receates. Blood 8aIIp1es se-e
taken fi t"tee1 miru tes after a heparin bolus of 100 nJ/kg given befbre
an exclBnge transfusim peeroeeed with fresh heparJn1zed blood because
or h,yperbilinbinania. blood /?I"Oo4l Jncxxq:atibility or sepsis. The
infants were l-q days old and had birth weJ.e/1ts (range 121Q-3Q90 eJIl)
apprq:>riate rce- gestatimal OFf' (range 28-36 weeks) . El81t infants
(grol.I) 1) were in good clinical ooo:I1ticn ..mle three infants (grol.I)

2) ecrre-ed fran "",tic shock . In grol.I) 1 l1paprotein end hepatic
lipase activi t ies werezrard pol ffAiml /h ; both are higler than
the activities rooM In tenn infants (&M!m> et 01. 1984 Pediatr. Res.
in press) . In sro<4> 2 J.ipcprotein ard hepat i c lipase activities were
1. 8 ard 11prol ffAi ml/h; both are ocns1derably lower than the
activities rcuxl in <ro.Jp 1. Q.r l'e311ts Jnd1cate tha t lipaproteJn
lipase is net the reas:n ror slCM clearance or ta t fran the
ciro.llatioo in pretenn infants except In "",t i c ohock.

8 Cytochrorre (cyt) £1 def i c i ency in liver and
nusc t e mi tochondria

H PRZYREMBEL, HR OCIDIJr0, HFM roSCH", wBI£M", WFM AR!'Sx
IEM WYT-IKX.II'lmX, JA BEIDEN". Dept. Pediatrics, Neurolo
gy and Biod1ernistJ:yI, ErasllUlS Uni""rsity , Ibtterdam,
OCP .:Jansen Institute, University Arrsterdam ('Ih e Nether
lands) •
A 890 g boy was born by caesarean s ectiOn because of
intrauterine distress and growth retardatioo at 29 weeks
o f gestati.cn. He deoe'loped tyzosyl uria, dicarl:>oxylic
aciduria , hypeJ:amronernia, and lactic acidosis (12 nM) .
Blood lactate was no t influenced by fasting, gluoose ,
biotine ,thiamine ,dietic treaSures .With 1. 5 9 vitamin C/
day lactate is 2 to 5 nM.Cllnical features are failure
to thrive,muscular hypotonia,sp3Sticity and rrerrtej. ret ar
daticn.Open liver and mlSCle b iopsies at age 8 nonths
showed noqiJological evidence of lipid storage and ab nor
nal mitochondria.In serial studies in isolated mitodlon
drla respiratory rates were decreased wi th all substrates
except ascoIbate+'IMPD. Residual succinate oxidation was
little inhibited by anti.n¥cin.SUceinate cy t £ reductase
activity was reduced in liver (258nnol cyt £/min ;control
3088+536 , n=12) and nuscle hc:Irogenate CO , control 1634+
152,n=s) .Cyt £ an d were present in nonnal anountS
in nuscle mit.ochondrili.Cyt <>tc:;t content was decreased
(128 prol/rrq protein;controI 419:t42) .'Ihe norrral. capabi li
ty to oxidise ascoIbate+'IMPD in CC1Ibinaticn with a slow
reducticn of cyt £ and £1"£1 by succinate+KCN indicates
a defecti"" cyt £J.' n-eaning that all cyt £':£l neasured
is prOOably cyt £. Carnitine was decreased in muscle
(1 .86 l,lllOl/g wet wei.ght;controls and liver
(l. 33 , control 2 .86) . '!h e pa tient is alive at 32 nonths of
age, when a s eocnd II1l1Scle biopsy was taken.
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A comparat i ve study of the maturat ion of NaK
ATPas e 'ac t i v i t y i n dif fere nt ne phr on segments.
Anita Aperia. St . Garan 1s Children's Hospital .

Box 12500, S-112 8 1 STOCKHOLM, Sweden.
In the kidney th e development of deep nephrons prec e ed s
the development o f superficial (sf) neph ron s and th e
struct.ural eatucat Iou of proximal tubular ( PT) segment s
prec eed s the s tructural matur at i on of di sta l tubular
segeeccs , NaKATPas e i s pres ent in all nephron se gmen t s .
'!be compar i so n betwe en th e de ve lopment of NaKATPase ac 
tivity i n PT and thick ascending limbs of Henle (TAL)
i n dee p and sf nephrons can th ere fore y i eld in f ormat i on
about th e re lati ve importanc e o f ge ne t ic and environ
mental f ac tor s f or enzymat ic differe nt iation .. NaKATPase
activity was determined in isolated ra t tu bular segme nts
wi th noueee ' s method (AJP 1979) . NaKATPas e ac t i v i ty i n
creased in both PT and TAL til l the age of 40 days. In
PT development was linear while in TAL deve lopment was
ac celerated between 16 and 20 days . The dev elopmental
pattern for NaKATPase was the same i n co rt i cal and me 
dul l ary TAL and t he s ame in sf and de e p PT.
Serum cort icos tero ne was determined with RIA.. It was l ow
t ill 16 days t then i nc r ea s ed rap i dly t o reach adul t va 
lues at 20 days . Adre na l e c to my inhibited th e development
of NaKATPase . Tre atment with betamet has one (up to 60 \.Ig i
100 g) pre cocious l y induced NaKATPas e i n TAL at 16 days
o f age and i n PT at 10 to 20 days of age .. PT c oncentra
t i on of cytosol i c glucoc ort i c o id receptor s determined
with isoe l ec t r i c f ocusing was sign i f icant l y higher in
20- th an in 40-day-old rats .
.£o.!!.c.!.u.!.i£n-=.. The enzymat i c differentiation is typica l
for each cell t ype .. In a give n c e l l t ype ext race l l ular
factors appear to i nf l uence . th e enz ymatic di ffer ent ia
tion s i lIlJl t aneous ly and irre s pec t i ve of embryon i c age ..

40 d C 263 .!. 161 197 .!. 8 1 10.59 .!. 0. 83 b 7.85 .!. 0.7
E >1200 a 240 + 22.1 13.67 .:!:. 2 .05 a 10 . Ja.:!:. 0.44 a

a) p < 0. 05 coopered to c age)
b) P < 0 .05 carpared to c (20 days)
The effect of NaKATPase ircrease in 20 days secOrdary hyperaldo rats
was evaluated using in vivo perfusi on ot' colon . Net Na-absorptlon i n
creased t'rcRI control value 190 ... 91 lJIOOl lminldty 9 colon to 428.5 +

97.2 (p < 0.05) aro net fluid absorption increased fron 1.02 + 0 .67
pl / min/ dry 9 colon to 2 .64 + 0 .75 (p < 0 .05) . These data indicate

that al dost erone inc reases activity in proximal and di stal
colon, sUlbJl at es net sodiun and wat er tran sport in large i ntestine
and that the i rrmature large intestine· is more sensitive to aldoste
rone stI lIlJl ation.
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!Jrportan:e of adrenocortical hoI'1l'01es for maturation of co
lcnic NaKATPase activ ity .
Yigae l riricel. Anita Aperiat St . COrM'S Ollldren 's t-kJspi 

ta l. Box 12500, 5-112 8 1 SllX:KJ-O...H, Sweden.
NaKATPase activi ty i s low in the . irrmtture rat colon and ircreases till
the 40th postnatal day. Stu:Ues f rem this labor atory have shown that
Il11Tl8ture renal ttJJular cells are IOOre sens i tive to the i nckJctive e f
fect of adrenocortical honrones on NaKATPase activi ty than mature
ce lls . The a1Jn of thi s study has been to eXCWlli ne whether endogenous
fluctuations of aldostet'Me (AIdo) and/or cor ticosterone (CS) i nO.Jced
by changes in sodilJl balance CiWl precociousl y inc rease NaKATPase acti
vity in the iJrmature colon. YCUlg and adJl t rats were therefore given
a romal (C) or l ow sodillll (E) die t for 4 days iWld stu:lied at the age
of 20 and 40 days . respectively.

7 0- Thyroxine Treatment i n Glycogen St orage
Di se ase Type VIa ..
W. ENORE5 , Y. S. SHIN, M. RIETH· , K. ULLRI CH,

f . KOLLMANN, J . . 5CHAUB.
Chi ldren ' s Hosp i t al,Universities of Munich, Muenster,
Frankf urt and Kiel , Fede ral Republic of Germany.

Phosphor ylas e b kinas e ( PK) de f i c iency is consider ed
as a relative l y benign glyco gen s t orage di s ease ( GSO
VIa) . Garibaldi e t a!. (Helv. Pae di .t. Ac t a 33, 435
(1978) reported that t he t r e a t ment "ith dextra-thyro
xi ne (0 1

4)
resulted i n normalization of liver sizet

t rig lyceride concentration and transamin ase ac t ivities
in se rum of f our boys with GSO VI a . t reat ed th ree
patients "ith GSO VIa ove r periods of 39 , 19 an d 18
months respective ly with 60 -330 I1g 01

4
per kg b .I·,. pe r

day .. In t wo pat ients l i ve r height ( s onographi c a l l y
me as ur ed i n t he right medioclavicul ar l ine ) de c re as e d
by seven and fi ve cm respect ively. Glycog en concentra
t i on i n erythrocyt es also dimin ished accordi ngl y in
these patient s. Cl i ni cal res['Ionse in one of t hese h JO

patients was remarkabl e a decrease i n trans
aminase activities , t riglyce rid e l evels in serum as
VoIell as an i nc reas e in growth during t he treatment.
However. t he re was no significant activation of PK in
er ythrocytes by 014 in al l th ree patient s . This i ndivi
dual di fference in to DT4 t reat ment in GSD
VIa may be due t o heterogeneity of this disease. It is
neces s ar y to study further the possi ble heterogeneity
of t his disease in order to appl y efficiently and co r
rectly 0 1

4
i n the tre a t ment of GSO VIa .
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5-al oo
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NaKATPase J1lfOl Pi /rrg prot H
proxilJl81 di s tal

6 . 33 ... 0. 5 6.4 1 ... 0 . 96
13.65 ; 1.4 3 8 14.86 ; 1.7 1 a
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