
CROSSVALIDATION OF SERUM TO SALIVA RELATIONSHIPS OF 341 THEOPHY L L  I N E  A N D  TOTAL METHYLXANTH I NES  I N  NEONATES. 
Narinder N .  Khanna, Satu M .  Somani, Ann Boyer, John. 

Miller ,  James A. Menke and Carlos Chua (spon. by Joseph M .  
Garfunkel), S o . l l l i n o i s  Univ. Sch. of Med., Depts. of Ped. and 
Pharmacol. and S t .  John's Hospital,  Springfield,  I L .  

The relat ionships of serum (Se) t o  Saliva (Sa) concentrations 
of Theophyl l i ne (Theo) and to ta l  methylxanthi nes (Mx) (Mx = Theo 
+ Caffeine (Caf))  have been establ ished in neonates t reated with 
Theo f o r  apnea (J.Pediatr.96:494,1980). Serum to  Sa relat ionships 
derived with addi t ional  s tud ies  have been crossval idated against  
the old data .  The standa.rd deviat ions (SD) and cor re la t ion  coef- 
f i c i e n t s  (R) fo r  the Se to  Sa relat ionships a r e  presented below. 
Data f o r  Mx i s  presented because of Theo t o  Caf conversion in 
neonates. 

RegressionModel 
Crossvalidation 

New Data Equation Against Old Data 
N = 78 SD R SD R 

Theo Se = 1.5 + 1.12 x Sa 2.6 0.92 5.8 0.51 
Mx Se = 2.3 + 1.21 x Sa 3.9 0.92 4 .7  0.88 

Ratio Model 
Theo Se = 1.35 x Sa 2.9 0.90 3.6 0.85 
Mx Se = 1.46 x Sa 4.3 0.90 4.2 0.90 

Crossvalidation resu l t s  indicate  tha t  R i s  high f o r  Mx using 
both models and f o r  Theo only f o r  the r a t i o  model. The dis-  
crepancy between Theo and Mx resu l t s  may be caused by the wide 
inter individual  differences in conversion from Theo t o  Caf. 
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The relat ionships of serum (Se) t o  sa l iva  (Sa) concentrations 
of Caffeine (Caf) and to ta l  methylxanthines (Mx) (Mx = Caf + 
Theophyl l i n e  (Theo)) have been establ  i shed in neonates t reated with 
Caf f o r  apnea (J.Pediatr.96:494,1980). Serum t o  Sa relat ionships 
derived with addi t ional  s tud ies  have been crossval idated against  
the old data .  The standard deviat ions (SD) and correlat ionrcoef-  
f i c i e n t s  (R) f o r  the Se t o  Sa relat ionships a r e  presented below. 
Data fo r  Mx i s  presented because of Caf t o  Theo conversion in 
neonates. 

Regression Model 
Crossvalidation 

New Data Equation Against Old Data 
N = 43 SD R SD R 

Caf Se = 1.7 + 1.18 x Sa 3.9 0.97 4 . 4  0.96 
Mx Se = 1.7 + 1.17 x Sa 4.0 0.97 4.8 0.95 

Ratio Model 
Caf Se = 1.29 x Sa 4.2 0.97 6.2 0.93 
Mx Se = 1.29 x Sa 4.2 0.96 5.2 0.94 

From the high R values f o r  both Caf and Mx i t  appears tha t  the 
newly derived relat ionships c rossva l ida te  well with the old data .  

ENDOGENOUS OPIATES MODIFY FETAL CARDIOVASCULAR 343 RESPONSES TO STRESS. E.F. LaGama, J.I. I t skov i tz ,  
A.M. Rudolph. Univ. Ca l i f . ,  C.V.R.I., San Francisco 

Endogenous op ia tes  a r e  involved i n  a d u l t  c i rcu la to ry  responses 
t o  s t r e s s  and may function by decreasing s e n s i t i v i t y  of n ico t in ic  
receptors  (Nature 283:489, 1980). To examine t h e i r  r o l e  i n  the 
fe tus ,  we s tudied the hear t  r a t e  (HR) and mean a o r t i c  pressure 
(MAP) responses t o  maternal hypoxemia i n  5 nonnoxic (N:pO2>2OmmHg, 
pH27.38) and 5 chronical ly s t ressed  fe tuses  (S:pOe2OmmHg span- 
taneously f o r  > 24 hours) a t  120-130 days ges ta t ion .  and 
were s imi la r  during con t ro l  recordings i n  both groups. HR 
decreased (p<0.001, ANOV) and MAP increased (p<0.001, ANOV) i n  
response t o  hypoxia i n  a l l  animals .  In  N f e tuses  during hypoxia, 
naloxone (Nx: 1 mgfkg) increased MAP from 55f4 t o  61f4 ( ~ ~ s E M ,  
p<0.001, ANOV) i n  the 5 minutes following i t ;  but  HR did not 
c h a n g e . I n  the  s t ressed  fe tuses  during hypoxia, Nx did not 
change MAP but decreased from 161f12 t o  140213 (p<0.001, ANOV).. 
Blood pH f e l l  0.09f0.03 and 0.1f0.02 u n i t s  following Nx i n  the  
N and S fe tuses  respect ively (p<0.005, paired t - t e s t ) .  The Nx- 
induced r i s e  i n  i n  the  N f e tuses  i s  consis tent  with increased 
vasoconstr ic t ion due t o  po ten t ia t ion  of sympathetico-adrenal - 
a c t i v i t y  and a balanced parasympathetic-sympathetic e f f e c t  on HR. 
The lack of a response t o  Nx i n  the S fe tuses  suggests  
exhaustion of s y m p a t h e t i c ~ ~ a d r e n a l  output which unmasks the 
parasympathetic e f f e c t  on HR. These data  ind ica te  tha t  endo- 
genous op ia tes  a r e  involved i n  HR and MAP con t ro l  i n  utero,  and 
a r e  cons i s ten t  with a Nx f a c i l i t a t e d  increase i n  ganglionic 
transmission. (Supported i n  p a r t  by NIH grant  HL00756-01.) 

IS THERE REALLY A GENTAMICIN DOSE SCHEDULE FOR 344 NEONATES? M. Lei tner ,  L. Steddum, A. Sola, 
C. Kapadia, J. Gershanik, (Spon. by G.  Gregory), 

Southern Bapt i s t  Hospital,  Department of Neonatology, New Orleans 
Recent evidence suggests the  need t o  modify the  gentamicin (G) 

dose regimen f o r  neonates. To determine t h e  appropriate  drug 
schedule we measured 587 gentamicin serum l e v e l s  (G.S.L.) on 150 
neonates, (G.A. 25-43 wks. and B.W. 680-4820 qms.) admitted t o  
our NICU. When we used t h e  standard dose of 2.5 mg/kg q 12 H 
our r e s u l t s  during the  f i r s t  2 days of l i f e  revealed trough 
leve l s  7 2  ug/ml i n  53.6% (42/78), suggesting possible  G accumu- 
l a t i o n ,  and peak 1evels)E ug/ml i n  18% (14/78) andL4 ug/ml i n  
10% (8/78). We then modified t h e  i n i t i a l  dose regimen according 
t o  ges ta t iona l  age:(30 wks., 1.5-2.0 mg/kg q 24 H;  30-37 wks., 
2.0-2.5 mg/kg q 18 H; and237  wks., 2.0-2.5 mg/kg q 12 H. Sub- 
sequent r e s u l t s  showed a marked decrease i n  babies withe e le -  
vated trough l e v e l s  ( ~ 2  ug/ml) t o  16.6% (12/72). Peak l e v e l s  
7 8  ug/ml decreased t o  6.8% (5/72). However, peak l e v e l s 4 4  ug/ 
m l  increased t o  27% (20/72). In  add i t ion ,  61 of these  i n f a n t s  
had follow-up G.S.L. determinations which showed t h a t  44.3% 
(27/61) required fu r the r  adjustments t o  t h e i r  i n i t i a l  dose re-  
gimens. Most of these cases had neonatal asphyxia and/or severe 
cardiopulmonary disorders .  

In  conclusion, the re  is r e a l l y  no t r u e  gentamicin dose sched- 
u l e  f o r  the  neonate. However, u n t i l  the  s ignif icance of tox ic  
drug l e v e l s  f o r  newborns become more c l e a r l y  defined,  we recom- 
mend an i n i t i a l  dose based on weight and ges ta t iona l  age which 
then needs t o  be adjusted by frequent  G.S.L. measurements. 

POTENTIATION OF MAGNESIUM INDUCED NEURO- 345 MUSCULAR BLOCKADE BY GENTAMICIN. Charles S. 
LtHommedieu, Deborah A. Nicholas, Williams P. Jones 

Thomas E. Nelson (Spon. Eugene W. Adcock), Univ. of Texas ~ k d i c a l  
Branch, Galveston and Univ. of Texas Medical School, Houston, Depts. of 
Anesthesiology and Pediatrics. 

Aminoglycosides have been reported to precipitate paralysis in 
myasthenia gravis, infant botulism, and competitive neuromuscular 
blockade. We investigated the effect of gentamicin on magnesium 
induced neuromuscular blockade in the rabbit. Three kilogram male 
rabbits were anesthesized with sodium pentobarbital, intubated and 
mechanically ventilated with 100% oxygen. Arterial and venous access 
were obtained via ear blood vessels. Blood pressure, arterial blood gases, 
end tidal C 0 2  rectal temperature, and muscle twitch height were 
recorded. Baseline serum levels of Mg++, Ca++, and gentamicin were 
collected. Mg++ was administered by continuous I.V. infusion to  
maintain a 50% depression in control twitch height for 30 minutes. 
Gentamicin, 2.5 mglkg, was given I.V. and an additional 10-20% 
depression in twitch height was recorded Control and experimental data 
follow: I Cat+ I Mg++ 1 Gent. I Muscle Strength 

KETOCONAZOLE, AMPHOTERICIN B AND AMPHOTERICIN METHYL 346 ESTER: COMPARATIVE IN-VITRO AND IN-VIVO TOXICOLOGICAL 
EFFECTS ON IMMUNE FU!iCTION. D. J .  Marmer, G.L. France, 

and R.W. S tee le ,  Dept. of Ped ia t r i c s ,  Univ. of Arkansas f o r  
Medical Sciences, L i t t l e  Rock, AR. 
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Significance 

We have previously found t h a t  antifungal agents used i n  the 
treatment of  pa t i en t s  wfth imnune dysfunctions have enhanced 
those abnormalities and may have rendered the pa t i en t s  more sus- 
cep t ib le  t o  secondary in fec t ions .  To examine the r o l e  t h a t  a n t i -  
fungal agents play i n  producing such immune dysfunction, we i n -  
vest igated a number of parameters f o r  host  defense following i n -  
v i t r o  addi t ion of  the ant i fungal  agents ketoconazole, amphoteri- 
c i n  B (AMB), and amphotericin B methyl e s t e r  (AME). Similar 
assays were repeated before and a f t e r  the pa t i en t s  had received 
these drugs. 

Viab i l i ty  by trypan blue exclusion, adherence by g lass  bead 
column, chemotaxis by under agarose technique and phagocytosis 
and ki 11 i ng by NBT, chemil uminescence and ac r id ine  orange d i r e c t  
v i sua l i za t ion  were assayed. In s t r i k i n g  con t ras t  to  AMB and AME, 
ketoconazole showed no s i g n i f i c a n t  e f f e c t  on neutrophils .  Ad- 
herence i n  the presence of therapeut ic  plasma leve l s  of AMB and 
AME were decreased a t  low drug concentrations while a t  higher 
concentrat ions,  adherence was increased. The chemotactic res- 
ponses of  c e l l s  incubated w i t h  AMB and AME showed marked sup- 
pression and phagocytosis and k i l l i n g  appeared s l i g h t l y  decreas- 
ed as  compared t o  control assays and assays done i n  the presence 
of  ketoconazole. In summary, our data  suggest t h a t  ketoconazole 
is  l e s s  toxic  t o  functioning neutrophils  than AMB o r  AME and 
may o f f e r  a t h e r a p e u t ~ c  advantage over the l a t t e r  drug. 

Gentamicin given in clinical doses will potentiate a preexisting 
magnesium induced neuromuscular blockade. 
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