
COMPARISON OF MEASURED AND CAWUIATED SERUM BILI- 
OQ 6 RUBIN BINDING CAPACITY (BBC)-A DANoER KXPOSED. ' uu Catherine M.P. Kierney, Eugene Ainbender, Edwin G. 

Brown. Avron Y .  Sweet and Je f f rey  A .  Whitsett.  Departm= - 
Pediatr ics .  Mount Sinai School of Medicine. New York. 

We devised a paper chromatoelectrophoresis technique to  
measure serum BBC which compares favorably with r e s u l t s  from 
Sephadex 025 chromatography. We measured serum BE and t o t a l  
protein (TP) concentration i n  27 in fan t s  of various gestat ional  
ages who required no spec ia l  ca re  (normal) and 51 infants  with 
varioru problems who received treatment beyond routine (abnormal). 
The mean 1 SD of the BE/TP r a t i o  is 3.92 t 0.47 (range 3.20- 
5.40) and 3.59 s 0.74 (range 1.50-5.29) respect ively fo r  the 
noma1 and abnormal in fan t s  (pQ.05). I f  normal and abnormal in- 
f an t s  a r e  grouped together ,  the mean of the r a t i o  i s  3.75, which 
i a  aimilar  to  the derived value of 3.7 presented i n  some text- 
books of neonatology. Many rue tha t  value together with a 
p . t i e n t ' s  serum TP i n  grams/dl to  ca lcu la te  an a r t i f i c i a l  BBC 
which then becomes the serum b i l i rub in  concentration i n  mg/dl 
rued t o  determine the need f o r  exchange t ramfusion.  I f  that  
procesa were applied to  our sub jec t s ,  27% of normal and 18% of 
abnormal in fan t s  would receive an unnecessary exchange t ramfu-  
mion and the r i s k  of b i l i rub in  encephalopathy would be increased 
i n  22% of normal and 51% of abnormal infants  because they would 
not have received an exchange transfusion before the primary pro- 
t e i n  binding s i t e #  f o r  b i l i rub in  w e n  saturated.  I t  is c l e a r  
tha t  measuring the BBC of  each in fan t ' s  aerum is impezative f o r  
accurate  and r e l i a b l e  information. A calculated value baaed on 
a fixed r a t i o  such as  3.7 appears to be unsafe. 

llt Unlverslty. Nashvllle, Tennessee. 
The c o o r d i 6 t e d  Interact lon of breathlng and swallowing which 

I s  developed by 32-34 weeks human gestat lon is  re f l ex  In nature. 
C h w s e n s l t i v l t y  of the  laryngeal area can be shown t o  influence 
t h l s  Interact lon.  A relationship between disturbances of t h i s  
coordlnatfon, newborn apnea and SIDS I s  postulated. A laryngeal 
r e f l ex  whtch I s  e l l c l t e d  by chemical s t lmulat lon has k e n  
studied In a standardized manner In 18 newborn lambs usfng acute 
and chronic preparations. Water. varlous concentrations of 
s a l t s  and forelgn (e.g. f o m l a )  solut ions,  applled above a 
tracheostomy, cause re f lex  hypoventilatlon o r  apnea. rapld swal- 
lowing. hypertenslon and blood flow red l s t r ibu t ion  (Increase i n  
ca ro t ld  a r t e r y  flow. decreased flow ' in descending a o r t a ) ,  w l t h  
var iable  bradycardia. Normal ven t i l a t ion  can be restored by ap- 
pl icat lon of 154neq/l sal lne.  We have demonstrated t h a t  1 )  the  
reflex I s  not a l l  o r  none, but graded and dose-response i n  type 
wl  th  respect  t o  a l l  canponents:stimulus, response and recovery. 
2)  cardlovascular changes a r e  an Integral  pa r t  of  the  re f l ex  and 
not due to  hypoxia 3) laryngeal s e n s l t l v i t y  and the re f lex  can 
be a l t e red  by chemical modification of t a s t e  reception (by po- 
tassluw gymenate and miraculin). I t  I s  concluded tha t :  (1 )Taste 
receptors present In the laryngeal area a r e  a l s o  the  l ike ly  re- 
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INCREASE I N  BILIRUBIN-ALBUMIN BINDING AFFINITY WITH 98 7 CORReCl'ION OF NEONATAL ACIDOSIS. K. Kozuki, W.J. 
Cashore, J. Widness, and W. Oh. Brown University - --- 

Program i n  Medicine, Women and Infants  Hospital of Rhode Island, 
Department of Ped ia t r i c s ,  Providence, Phode Island. 

Hypothermia, hypoglycemia, hypoxemia, and acidosis  nay in- 
crease the r i s k  of kernicterus a t  low serum b i l i rub in  levels .  
When pH is lowered i n  v i t r o ,  no change i n  f r e e  b i l i rub in  (UB) o r  
i n  b i l i rub in  binding a f f i n i t y  (Ka) can be detected (Nelson S G .  
Pediat. Res. 81963, 1974). In 11 newborns with respiratory dis-  
tress and acidosis  i n  whom body temperature, oxygenation, and 
blood glucose were normal, we measured UB and Ka by peroxidase 
oxidation a t  a bilirubinralbumin molar r a t i o  (B/A) of 0.8 before 
and a f t e r  correct ion of acidosis  with NaHC03 and/or ass i s t ed  ven- 
t i l a t i o n .  Serum albumin (3.3 vs. 3.1 gml) and ind i rec t  b i l i rub in  
l eve l s  (2.3 vs. 2.8 mgl) were s imi la r  during ac idos i s  and recov- 
ery. Results a r e  a s  follows: 
Age (hrs . )  PH uB,v9\ Ka x lo8 H - ~  

9.6 2 2.3. 7.12 + 0.02 2.44 + 0.29 1.09 + 0.16 
18.5 + 3.5 7.34 5 0.02 1.80 + 0.21 1.50 +_ 0.17 
P* <0.01 <O.  05 <0.01 . 
*mean 2 S.E.M. Paired "t" - t e s t  

Ka of normal in fan t s  matched f o r  ges ta t iona l  age is 2.09.2 x 
lo8 M-I i n  our laboratory. The data  indicate  a s ign i f i can t  de- 
crease i n  Ka associated with neonatal acidosis ;  correct ion of  
acidosis  r e s u l t s  in  ilnprovement of  Ka and reduction i n  f ree  
b i l i rub in .  
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ASSOCIATION OF UESENTERIC THRCNBOPMBOLISM AND ORAL 
PEEDINGS WITH NEONATAL NECROTIZING ENTEROCOLITIS 
David J.  Lehmiller and W i l l i a m  P. Kanto. J r .  . Syamasundar Rao) Medical College of Georgia. 

Eugene Talmadge Memorial Hospital. Departments of pathology 
and Pediatr ics .  Augusta. 

Splanchnic ischemia is believed t o  be a major fac to r  i n  the 
deve lopen t  of neonatal necrot izing e n t e r o c o l i t i s  (NEC). The 
r o l e  of vascular occlusion i n  the pathogenesis of NEC was 
studied i n  30 autopsiea. Multiple his tologic sect iona of the 
mesentery were examined f o r  the  presence of thrombotic 
phenomena. Evidence of systemic thrombosis was a l s o  sought. 
16 in fan t s  had a postmortem diagnosis of NEC (Group A) and 14 
in fan t s  had in tea t ina l  hemorrhage or  congeation (Group B). The 
c l i n i c a l  course of each pa t i en t  vas reviewed. 15/16 i n  Croup A 
received o r a l  feedings and 5/14 i n  Croup B (PC .001). 

In  Group A 12/15 had thromboemboli i n  mesenteric muscular 
a r t e r i e s  (RU). 10116 had evidence of mult iple  thromboemboli 
i n  other organs: kidney 7. adrenal 4, lung 4, and l i v e r  2. 
11/13 had mural thrombi of the  abdominal aor ta  and i l i a c  
a r t e r i e s .  15 had umbilical a r t e r y  ca the te r s  (UAC) and 8 had 
umbilical venous ca the te r s  (WC). 

In  Group B 2/13 had RIA (P< .001). 11/14 had mult iple  
thromboemboli i n  other  organs: kidney 4. adrenal 3 ,  lung 7. 
l i v e r  2. and spleen 5. 9/12 had mural thrombi of the abdominal 
aorta  and i l i a c  a r t e r i e s .  11 had UAC and 7 had WC. 

There i a  an apparent association of NEC with mesenteric 
thromboemboliw and o r a l  faedinga i n  t h i s  study. 

BINDING OF BILIRUBIN IN NEONATAL SERUM STUDIED 989 BY FLUORESCENCE QUENCHING. Rodney L. Levlne 
(Spon. by Frederick C. Bpthglla). Unlverslty of Colorado 

Medlcal Center, Mvlslon of Pertnatal Medicine, Denver. 
The technique of fluorescence quemhlng was utilized to  study the 

blnding of blllrubin to serum albumln In certain jaundiced Infanta; e. g., 
babies wlth prematurity, posslble ke r lc te rus ,  Isolmmunlzatlon, and 
blliary atreata. Free bllirubln, blllmbln blndlng capaclty, and blndlng 
afflnlty (4) for blllrubln were determined from a 21-15 serum a m p l e .  

An Infant wlth blllary atresla and mlxed hyperblllrublnemla was 
studled to determine whether conjugated blllrubln affects blndlng of un- 
conjugated bllimbln. Whlle only unconjugated blllrubln 1. tharght to  be 
toxlc to cells, both fonna blnd to albwnln; therefore, coqjugated blli- 
rubin would be effectively toxlc If lta blndlng decrmred the blndllrg 
capaclty o r  afflnlty of albumln for unco4ugated blllrubln. Total rerum 
bllirubln was 700 $I, wlth 410 pM direct and 200 pM Indirect. By 
fluorescence quel~chlng the capacity war 0.03 moler uncolrSugated bill- 
Iubln/mole albumin, very close to  the maxlmal capaclty of 1.00. 
Binding afflnlty was 6.2 x 108 M-1, rllghtly greater than the average 
neonatal value. Hence, even a marked elevation of conjugated blllrubln 
dld not affect the ablllty of albumln to detoxlfy uncoqlugoted billrubln. 

A 600-gram, 28-week newborn was d d l d  to determine blnding 
properties of serum albumln In a premature Infant. They were rlmllar 
to  those f a d  In term Infante.; thls babyt# ablllty to  detoxify blllrubln 
was therefore llmlted by her  lower serum albumln concentration. 

ARE APNEA MONITORS WORTHWHILE? J e r o l d  F. 990 Lucey ,  U n i v e r s i t y  of  Vermont C o l l e g e  of  
M e d i c i n e .  D e p a r t m e n t  o f  P e d i a t r i c s ,  

B u r l i n g t o n .  Vermont. 
Apnea m o n i t o r s  h a v e  b e e n  u s e d  i n  i n t e n s i v e  c a r e  

n u r s e r i e s  s i n c e  1969 ,  b u t  t h e r e  a r e  no  s t u d i e s  t o  show 
t h a t  t h e y  h a v e  any  e f f e c t  on  m o r b i d i t y ,  m o r t a l i t y ,  o r  
i n t a c t  s u r v i v a l .  T h e r e  a r e  n t u d i e s  which  document  t h a t  
1 )  t h e s e  d e v i c e s  r e p o r t  a r t i f a c t s  s u c h  a s  f a l s e  a l a r m s ,  
movement, h e a r t  b e a t  o r  v i b r a t i o n s  f rom n e a r b y  e q u i p -  
ment .  They may f a i l  t o  a l a r m  when b r e a t h i n g  s t o p s ;  
2 )  t h e y  do n o t  d e t e c t  o b s t r u c t i o n  o f  t h e  a i r w a y ;  3) 
t h e y  a r e  i n c a p a b l e  of  d e t e c t i n g  s u c h  common o c c u r r e n c e u  
a s  "broken  a p n e a "  o r  d i s o r g a n i z e d ,  " i n e f f e c t i v e "  breath- 
i n g ;  4 )  t h e  i n d i c a t o r s  o f  r e s p i r a t o r y  r a c e  a r e  u n r e -  
l i a b l e ,  i n a c c u r a t e  and r a r e l y  u s e d ;  5 )  t h e y  a r e  v e r y  
s u s c e p t i b l e  t o  i m p r o p e r  u s e  a n d  t h u s  f a i l  t o  d e t e c t  
a b o u t  40% of  a p n e i c  e p i s o d e s .  A s t u d y  by The Emer- 
gency  C a r e  R e s e a r c h  I n s t .  f o u n d  them " g e n e r a l l y  
u n r e l i a b l e . "  6 )  They do n o t  d e t e c t  h y p o x i a ,  t h e  most  
i m p o r t a n t  e f f e c t  o f  a p n e a ;  7 )  t h e i r  u s e  may r e s u l t  i n  
s l e e p  d e p r i v a t i o n ,  and  t h u s  c o ~ l l d  t h e o r e t i c a l l y  
i n t e r f e r e  w i t h  t h e  n o r m a l  m a t u r a t i o n  o f  r e s p i r a t o r y  
c o n t r o l ;  8 )  t h e y  c o n t r i b u t e  t o  n o i s e  p o l l u t i o n .  
Sl lould we n o t  s e r i o u s l y  q u e s t i o n  t h e  c o n t i n u e d  
u n c r i t i c a l  u s e  of  t h e s e  e x p e n s i v e , i n e f f e c t i v e  device.? 
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