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BLOOD PRESSURE M:JNITORING IN NECXIIATES: COMPARI SON 1308 OF UMBILICAL AND PERIPHl:RAL ARTERY PRESSURE MEASURE
MENrS. Warwick Butt, Hilary Whyte, Dept. Ped. , U of 

Toronto & Di v . of Perinatal Med. & Res Inst., Hosp for Si ck 
Children, Tor. (Spon. Paul R. Swyer). 

Cont i nuous monitoring of blood pressure is now an integral 
part of modern neonatal intensive care. The most widely prac
t ised method is via an i ndwelling umbilical arterial catheter 
for which normal val ues have been established. 
In the last few years peripheral artery cannulation has beccme 
an increasingly popular t echnique . Maintenance of blood pres
s ure with volume expansion & inotropes i s becoming increasingly 
recognised as in the overall management of infants in 
neonatal intensive care units. As such it is of paramount im
portance to know whether the normal values established for um
bilical arterial catheters can be used for peripheral arterial 
rreasurerrents. 
I nfants of varying gestational ages (26 - 39wks) , weights (740-
3200g) & post-delivery age (days 1-7) with both umbilical & per
ipheral arterial catheters in place were available for study. 
(Usually infants with necrotising enterocolitis having an um
bilical catheter replaced with a peripheral arterial catheter -
radial/t ibial). 34 simultaneous pressure recordings were done 
in 11 infants. There was an excellent co=elation between the 2 
recordings r=0.98 for systolic + r=0 .97 for diastolic pressures. 
Therefore , normal pressure graphs obtained by umbilical arter
ial pressure measurements are applicable for peripheral arter
ial catheters. 
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IDIOPATHIC APNEA OF INFANCY : POST-NEONATAL SYNDROME. 1 Joan L. Caddell, HGB, NICHO, NIH, Bethesda, MO. 

A retrospective study was conducted at NIH and St 
Louis U Dept. Peds. in 51 infants with post-neonatal apnea who 
were admitted to Cardinal Glennon Mem. Hosp. for Children, St 
Louis, between 12-1-74 and 12-31-82. None had received a prior 
course of magnesium (Mg) supplements, There were two groups: 
1) 29 premature infants of wk. gestation age 
and 1462+99 g birth wt. who had idiopathic apnea as neonates, 
were apparently well when discharged, and suddenly had apnea at 
70.6+6 days of age; and 2) 22 infants of 39.9 wk. gestation age 
and g birth wt ., with an onset of apnea at days 
of age. Initial findings were similar in 1) and 2), except for 
lower hemoglobin in 1). Over 50% of the 51 infants had cyanosis, 
mucus secretions, extremes in heart rate on EKG, respiratory dis
tress, and neuromuscular irritability. Over 20% had intiermitt
ent hypertonicity . The clinical chemistry profile often showed 
a shock pattern : metabolic acidosis, hypo xemia, hemoconcentra
tion, hyperkalemia, hyperchloremia, hyperglycemia, elevated glu
cose and/or protein in cerebrospinal fluid and urine, and abnor
mal urinary sediment. These were transient changes; many 
ized in ·24-48 hrs. About 60% of chest X-rays showed pulmonary 
infiltrates or hyperinflation. There was usually high reten
tion of an IM Mg load. Four died. Within a narrow time frame, 
Mg deficient weanling rats experience a syndrome similar to that 
of the infants in respect to physical, chemical, EKG, and lung 
changes; and mortality. defi cient dog pups have similar at
tacks. Mg deficiency may be a cause of the syndrome in infants. 
Mg deficiency i s preventable; the matter deserves careful s tudy. 
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A RETROSPECTIVE EVALUATION OF MAGNESIUM SUPPLEMENTA
TION IN APNEIC INFANTS. Joan L. Caddell. HGB, Nat'l 
Inst . Child Health and Human Oevel., NIH, Bethesda, MD 

A retrospective clinical analysis was undertaken at NIH and 
St Loui s U Dept Peds . in 249 infants who presented with apnea 
at 0 to 9 mo. of age at the Cardinal Glennon Mem . for Chil
dren, StLouis, from 12-1-74 to 12-31-82. The study wa s an att
empt to assess whether or not Mg supplementation was beneficial. 
There were three groups: 201 premature and Z6 t erm neonates, 
both with apnea neonatorum; and 22 infants (21 term), first 
presented with apnea at 49.6+1 2 days of age . Of the 249 infants , 
83 (about one-third) received a minimum course of magnesium (Mg) 
supplementation, and 167 did not. Mg was given IM as 50% MgS04· 
7H20, 0.1 ml/kg body wt . /day, usually for 5 days ; or PO as 10% 
MgCl 2·6H20, 1 ml/kg/day, usuall y for 14 days. For purposes of 
analyzing the data, 5 days of Mg therapy by either route constit
uted a course for premature neonates, 4 days for others. All 
prema ture neonates had apnea, bradyca rdia, and cyanosis, and 90% 
had the respi ra tory di stress syndrome; 61 were Mg-treated, 140 
were not . More untreated premature neonates received theophyll
ine to con trol apnea and /o r bradycardia (P<0.0005). A follow-up 
study of all infants showed that Mg-untreated infants had more 
readmiss ions with apnea {P<0.0005) and bradycardia (P<0.0005) 
than Mg-t reated. Some degree of respiratory distress wa s seen 
in 79 %, and neurological findin gs, in 55% of the readmissions 
for apnea . Untreated infants had a higher incidence of gastro
esophageal reflux (P<0.0005 ). All Mg-treated infants survived; 
nine untreated infants died, three as crib death s. Further eval 
uation of Mg in apnea of infancy ca n be s trongly recommended. 
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HYPEROSMOLAL ITY(HO) AUGMENTED REGIONAL BRAIN 1311 BILIRUBIN DEPOSITION(RBBD) IN NEWBO RN PIGLETS(P). 
G.H.Burgess,B.S. Stonestree t,W. J . Cashore,W. Oh. 

Brown Univ.Women & Infan t s Hosp., Dept. of Ped.,Providence, RI . 
This s t udy was designed t o expl ore the mechanisms of previous

ly shown enhanced bilirubin brain deposition in ure a induced HO. 
28 2-4 day old P were infused with bili rub i n (B) to r aise & main
tain s erum B(SB) t o approximately Smg/dl. 14 P served as iso
osmotic contro l s{C),7 P r ece ived urea infusions t o raise serum 
osmolali t y to 330m0sm//L(H0330)& 7 P to 375m0sm/L(H0375) . During 
60 min of HO, SB was similar among the 3 groups (7-9mg/dl). Serum 
unbound B(UB) was also similar between H0330&C. In con trast, UB 
was 2.7-fold higher in H0375 vs C(p<O.O l ). Mic r osphere measured 
regional brain blood flow(RBBF)was similar in cereb rum(CE), 
thalamus(TH),midbrain(MB),cerebellum(CB),& £z3instem(BS)among the 
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We conclude tha t marked H0(375m0sm/L) resulted in enhanced RBBD 
probably due to HO-related increase in UB & opening of the blood
brain barrier (BBB) t o B. Furthermore, opening of the BBB to B may 
be more pronounced in the CE than in the other regions s tud ied . 

t CONCENTRATION AND FLOW RELATIONSHIPS FOR ENTRY OF 1312 UNBOUND BILIRUBIN (BR) IN RAT BRAIN . Wil liam J. 
Cashore and Michael Silberberg . Brown Univ., Women 

& Infant s Hosp., Dept. of Ped., Providence, RI 
To estima t e the influence of concentration (C), time ( t ) and 

rate of flow (F) on unbound bilirubin (BR) uptake across the 
blood-brain barrier, we injected unb ound BR into the carotid 
artery i n 22 adult rats. BR concen trat ions were between 1 and 
lOmg% ; inj ec tion rates were 4.4 , 6.0, 8.6, and 12 ml/min.; a nd 
injection t i mes were f r om 10-60 sec. Permeability of BR and 
capillary surface a rea were as sumed constant . After saline 
perfusion of the ca r o tid arteries, brain BR was measured by 
chloroform extraction and diazotization. At t >20 sec, arterial 
unbound BR concentra tions (C) >lmg% produced vis ib l e staining of 
the injected hemisphere. Values of (C x t) unco2rected for 
fl ow, were correlated with br a in BR: r = 0.540, r = 0 . 29 , 
p<O.Ol. Correction of (C x t) for relative flow changes (F) as 
de termined by changes in inj ec tion rate impr2ved the correlation 
of (C x t X F) with brain BR to r a 0.834, r = 0.70, p(O.OOl. 
(C x t) accounted for 29% of the var iance i n brain BR 
independent of flow, while correction of (C x t ) for dif ferent 
injection r ates (C x t x F) accounted fo r 70% of the va riance in 
brain BR. We conclude that whole br ain uptake of inj ec ted 
unb ound BR in adult rats i s related to carotid artery injection 
rate as well as to a rterial concentration of unbound BR and t ime 
of exposur e. These f indings a re consistent with rapid e ntr y of 
unbound BR int o the brain when blood f low and the blood-bra in 
barrier are normal, and with the hypo thesis that increased brain 
b l ood flow may increase brain deposition of BR . 
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FATAL EARLY-ONSET GROUP B STREPTOCOCCAL INFECTION 
WITH A NORMAL CBC. Robert 0. Chr i stensen, Gerald 
Rothstein, Harry R. H1ll and Robert T. Hall, 

University of Utah and Ch1l dren's Mercy Hosp1ta l, Kansas City . 
Changes in blood neutrophil (neut) number and in degree of 

left shift are used as diagnosti c clues when neonatal seps i s i s 
suspected. However, we report a pitfall in reliance upon CBC 
changes. We observed 4 cases of f atal group B streptococca l 
(GBS) sepsis with a norma l neut count (mean 7730;range 6140-
9610) and a no;·mal irrmature lt otal(i / t) neut rati o 
(0.04 ;0. 00-0.09). In 2 cases th is was used as a reason to 
withhold antibiotics. In 2, the CBC was repeated pri or to deat h 
(0 and 150imm 3). In an ani mal model of lethal GBS infection, we 
determined the 1 ength of the oo 1 a tent per i od oo between bacteria 1 
inocu lati on and CBC ch anges. Neonatal and adu lt rats received 
GBS after which blood and t.oarrow were seri.a lly examined. The 
neonates died by 24 hours, bu·c no change in CBC occurred until 
after 4 hours when an increase in i It r ati o (0. 40 ± 0.05, contro l 
vs 0.58±0.3 infected, mean ±S EM, p<0 .05) and a decrease in marrow 
neut (78±0.4% of control, p<0.05) was seen. In adult animal s , 
CSC changes were ev ident after only one hour; i It ratio 
increased fr om 0.25±0.05 to 0.52±0.04 (p <O.OOl) and mar row 
reserves dropped to 77± 3% of contro l, (p <0.05) consistent with 
r apid release of marrow neut. The se experiments demonstrate a 
sign ificant delay, in neonates , between bacterial inocul ation 
and mobi 1 i zat ion of neut. Therefore, CSC changes 
du ri ng infection are delayed. A norma l CBC i s expected dur ing 
the first several ho urs of neonatal sepsi s and antimicrobi al 
therapy mu st not be withhel d because the CBC is normal. 
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