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NEONATAL PIGLETS. Norman Gootman, Barbara  J .  ~ u c k i e :  

I J e w i s h - ~ i  1  l s i d e  Med ica l  Center ,  New Hvde Park .  i:~. l i 0 4 0  
E f f e c t s  o f  t h e  ~ ~ l u s c u l a r  r e l a x a n t  ~ B n c u r o n i ; ~  (P)  were i n v e s -  

t i g a t e d  i n  p i g l e t s  under a n e s t h e s i a  w i t h  0.25: h a l o t h a n e  i n  N20 
and 02. A r t i f i c i a l  v e n t i l a t i o n  was a d j u s t e d  t o  m a i n t a i n  normal 
a r t e r i a l  pH and PC02. C o n t r o l  va lues  f o r  a l l  an ima ls  were 
pH 7 .432t0 .1  and PC02 34.4.1.3. A o r t i c  p r e s s u r e  (AoP),  h e a r t  
r a t e  (HR) and femora l  and c a r o t i d  f l o w s  ( F )  were recorded s i m u l -  
t a n e o u s l y  i n  17 an imals  i n  3  age groups  (6-2 days, 5 a t  1  weeK 
and 6 a t  2  weeks). Res is tance  was ca1cu:ated a t  mean AoP/ 
nean F. S i n g l e  doses t o t a l i n g  9 0 . 4 t 2 . 1  ~ g  P lkg ,  wh ich  a p p r o x i -  
na tes  t h e  c l i n i c a l  dosage i n  i n f a n t s  up t o  3 weeks o f  age, were 
i n j e c t e d  i n t o  t h e  r i g h t  a t r i u m .  D i f f e r e n t  e f f e c t s  on HT were 
3bserved between t h e  9 day and 2  week o l d  p i g l e t s .  AW i n -  
zreased 7 .9L i3 .0  i n  t h e  youngest  and 20 .52 t4 .7  i n  t h e  o l d e s t .  
i R  changes were n o t  s y s t e m a t i c  i n  t h e  youngest  an ima ls .  However, 
.1R s i g n i f i c a n t l y  i n c r e a s e d  17.4',*2.1 i n  2  week o l d s .  Femoral an( 
z a r o t i d  F  i n c r e a s e d  i n  a l l  an ima ls  w h i l e  R  v a r i e d .  I n  c o n t r a s t  
t o  o u r  r e s u l t s  w i t h  decamethonium bromide (Crane, L . ,  e t  a l .  Arc t  
i n t .  Pharn~acodyn. 208:52, 1974),  P  never  produced hypotens ion ,  
thereby  e ~ ~ l p h a s i z i n g  P ' s  g r e a t e r  c l i n i c a l  u s e f u l n e s s .  (Suppor ted  
~ y  t h e  Nassau H e a r t  Assoc.)  

254 / THE PHARMACOLOGY OF 2,3-DIMERCAPTOSUCCINIC ACID (DMS: 
A  NEW AGENT FOR THE TREATMENT OF HEAVY METAL POISON- 

I- ING. Joseph H. Graz iano and E r n s t  Fr iedhe im,  C o r n e l l  
U n i v e r s i t y  Med ica l  C o l l e g e ,  Deparbnent o f  P e d i a t r i c s ,  New York 
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as been i d e n t i f i e d  as a  p o t e n t i a l l y  u s e f u l  d ruq  f o r  t h e  I OMS ): 
t r e a t m e n t  o f  l e a d  and mercury ~ o i s o n i n g .  u s i n g  c h r o n i i a l l ~  l e a d  
po isoned r a t s ,  we have compared t h e  a b i l i t y  o f  OMS (p .o .and i . p . )  
t o  induce l e a d  e x c r e t i o n  t o  D - p e n i c i l l a m i n e ,  BAL, EDTA and t h e  
combina t ion  o f  BAL + EDTA. Each t r e a t m e n t  g roup r e c e i v e d  a  t o -  
t a l  d r u g  dose o f  30 mglkg lday  f o r  5  days and u r i n a r y  and f e c a l  
l e a d  e x c r e t i o n  were measured d a i l y .  OMS ( i . p . )  and BAL ( i . p . )  
were t h e  most e f f e c t i v e  t r e a t m e n t s ;  whereas t w o - t h i r d s  o f  t h e  
l e a d  was e x c r e t e d  i n  t h e  feces  and o n e - t h i r d  i n  u r i n e  i n  response 
t o  BAL, t h e  p a t t e r n  was t h e  r e v e r s e  w i t h  DMS wh ich  i s  more w a t e r  
s o l u b l e .  DMS was s l i g h t l y  l e s s  e f f e c t i v e  when a d m i n i s t e r e d  p .o . ,  
presumably because o f  incomple te  d rug  a b s o r p t i o n ;  n e v e r t h e l e s s ,  
t h i s  t r e a t m e n t  was as e f f e c t i v e  as t h e  combina t ion  o f  BAL + EDTA 
( i . p . ) ,  and more e f f e c t i v e  than EDTA o r  D - p e n i c i l l a m i n e .  

We have extended t h e  p o t e n t i a l  uses o f  DLIS t o  i n c l u d e  a r s e n i c  
p o i s o n i n q .  I n  t h e  r a t ,  a r s e n i c  e x c r e t i o n  i n  response t o  DMS(i.p 

was g r e a t e r  than t h a t  i n  response t o  BAL ( i . p . ) .  
The LD50 o f  DMS i s  g r e a t e r  t h a n  3  g /kg  i n  r a t s  and mice .  The 

c h r o n i c  a d m i n i s t r a t i o n  o f  100 o r  200 mg/kg i . p . ,  5 days p e r  week 
f o r  6  months has l e d  t o  no g r o s s  o r  h i s t o p a t h o l o g y ,  as de termine 
Y  a  c e r t i f i e d  v e t e r i n a r y  p a t h o l o g i s t .  We hope t o  i n i t i a t e  a  
l i n i c a l  t r i a l  o f  OMS i n  t h e  n e a r  f u t u r e .  

Dis. ,  P e d i a t r . ,  and Biochem., Houston, Texas. 
Enzymatic and gas chromatographylmass s p e c t r o m e t r y  (GCIMS) 

assays f o r  ch lo ramphen ico l  (CM) were developed t o  a s s i s t  i n  
s t u d y  o f  t h e  pharmacology o f  CM and t o  e s t a b l i s h  parameters 
f o r  m o n i t o r i n g  i t s  use .  An enzymat ic  assay based on t h e  s p e c i -  
f i c  a c e t y l a t i o n  o f  CM w i t h  a  r a d i o a c t i v e l y  l a b e l e d  a c e t y l  
g roup d e r i v e d  from ( l a c )  a c e t y l  coenzyme A  and c a t a l y z e d  u s i n g  
a c e t y l t r a n s f e r a s e  prepared b v  two d i f f e r e n t  methods was e s t a -  - - -  ~ 

S l  i shed. R e s u l t s  h e r e  s i m i  l a r  when a c e t y l t r a n s f e r a s e  enzyme 
prepared by  e i t h e r  method was used. Standard curves  were 
l i n e a r  t o  100 p g / m l .  S ix  o t h e r  a n t i b i o t i c s  d i d  n o t  accept 
an a c e t y l  group o r  i n h i b i t  a c e t y l a t i o n  o f  CM when i n c u b a t e d  
d i t h  CM a t  370C f o r  3  days. The enzymatic assay was compared 
t o  t h e  GC/MS method f o r  d e t e r m i n a t i o n  o f  CM i n  over  150 serum 
3nd CSF samples o b t a i n e d  f r o m  p a t i e n t s  r e c e i v i n g  CM. A  s i g n i -  
F i c a n t  c o r r e l a t i o n  e x i s t e d  between t h e  GCIMS and t h e  a c e t y l a -  
t i o n  assay ( ~ ~ 1 . 0 5  x  -0.20, r10 .998) .  The s e n s i t i v i t y  o f  
the  assays was l u g / m l  and t h e  p r e c i s i o n  was f3%. I n f a n t s  
l a d  dos ing  ad jus tments  made t o  ach ieve  peak and t r o u g h  concent ra  
t i o n s  i n  serum o f  a p p r o x i m a t e l y  20 and 10 ,ug lml .  Therapeut ic  
n o n i t o r i n g  of CM p r o v i d e s  a  means f o r  i n c r e a s i n g  t h e r a p e u t i c  
~ f f i c a c y  and a v o i d i n g  t o x i c i t y  i n  newborn i n f a n t s  and i n  p a t i e n t  
y i t h  h e p a t i c  and r e n a l  d y s f u n c t i o n .  

THEOPHYLLJTE HALF-LIFE IN INE'ANIS AND MUNG 
aILDREN, Gregory Kadlec. ~e Thanh H a ,  , and C . H. 
.~arbrP ISmn. hv B i l l  y F. Andrews) , ~ n l v e r s f t y o f  
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Theophyiline half-l ife detkmination kinetics were performed 
in  54 young children. Our patients ranged in  age f r m  three 

nths to s ix  years, with a mxm age of 2.2 years. Mean half- 

ted half-lives for young children. Caputerized multiple 
egression analyses with doses of 3, 4, 5  ngbg  of theophylline 
very six hours were p e r f o m ,  and mxinnnn, minimum, and man 
teady s t a t e  serum levels were developed. Five q / k g  t h e  

25 mq/ml, and no toxicity was noted. Age and half-lives 

oung age group. Theophylline hal f - l i fe  i n  young children was 
ound to be wnsiderably longer than previously recorded. The 
published values of theophylline safety range levels,  e.g., les 
than 20 mcg/ml, need t o  be reconsidered. 

e d i a t r i c s  and P h i l a . ,  C o l l e g e  o f  Phann. & S c i . ,  Dept .  Pharmacy 
r a c t i c e ,  P h i l a d e l p h i a ,  PA (Spon. by S . J .  Y a f f e )  

C e l l u l a r  metabol i sm o f  oxygen g e n e r a t e s  v a r i o u s  f r e e  r a d i c a l s  
nd r e a c t i v e  m o l e c u l e s .  Exposure t o  h i g h e r  t h a n  normal  oxygen 
o n c e n t r a t i o n s  can  damage t i s s u e  p o s s i b l y  v i a  l i p i d  p e r o x i d a t i o n  
f  membranes, i n h i b i t i o n  o f  r e v e r s i b l e  e l e c t r o n  t r a n s p o r t  o r  o x i -  
a t i o n  o f  SH-enzymes. A n t i o x i d a n t  compounds have  been used  
u c c e s s f u l l y  t o  p r o t e c t  c e l l s  from damage b u t  t h e i r  u s e f u l n e s s  is  
i m i t e d  because  o f  t h e i r  t o x i c i t y .  

We have  i n v e s t i g a t e d  t h e  u s e  o f  N-ace ty l -L-cys te ine  (NAC, 
u c o m y s t R ) ,  a  r e l a t i v e l y  non- tox ic  a n t i o x i d a n t ,  i n  p r e v e n t i n g  
xygen t o x i c i t y .  S i x t e e n  male Sprague-Dawley r a t s ,  250-300 gm. 
e r e  p r e t r e a t e d  w i t h  o n e  dose  of NAC ( 1 . 0  mg/g i . p . )  immedia te ly  
r i o r  t o  exposure  t o  h y p e r b a r i c  oxygen (98-100% 0 2 ,  4 atm. a b s o l -  
t e ) .  C o n t r o l  r a t s  (8)  were p r e t r e a t e d  w i t h  a n  e q u a l  volume o f  
ormal  s a l i n e .  The t ime of c o n v u l s i o n s  and  t i m e  t o  d e a t h  were  
sed  = i n d i c e s  o f  oxygen t o x i c i t y  (Proc .  Soc.  Exp. Bio.  Med. 
33 :103 ,  1970) .  The t ime t o  c o n v u l s i o n s  i n  t h e  NAC group  (298 + 
9 min; mean ' SEM) was s i g n i f i c a n t l y  pro longed  (p<0.001)  a s  
ompared t o  t h e  s a l i n e  c o n t r o l  (153  ? 1 3  m i n . ) .  S i n c e  f o u r  o f  t h  
AC group  d i e d  w i t h o u t  s e i z i n g ,  t h e  t i m e  t o  d e a t h  was used a s  t h  
ime t o  c o n v u l s i o n .  The t i m e  t o  d e a t h  i n  t h e  NAC group  was n o t  

H e a l t h  Sciences C t r . ,  hi;. o f - ~ o c h e s t e r ,  Rochester,  NY I N e a r l y  100% o f  CH?Hq i n q e s t e d  i n  foods  i s  absorbed. Thus w i t  
c o n t i n u e d  exposure,  e l i m i n a t i o n  r a t e  becomes t h e  c r i t i c a l  d e t e r -  
m inant  o f  CH3Hg body burden. We have observed s i g n i f i c a n t  d i e t -  
a r y  e f f e c t s  on r a t e s  o f  Hg e x c r e t i o n .  Female BALB/c mice  (3 -8  
months o f  age) were f e d  l i b i t u m  P e t  evapora ted  whole m i l k  [ M I  
Agway RMH 3000 p e l l e t e d  d i e m o r  GIBCO 116EC l i q u i d  d i e t  [GI  
f o r  on eek p r i o r  and two weeks subsequent t o  a  s i n g l e  p.o.dose 
o f  CH350yHgC1 ( 0 . 5  mg/kg).  E s t i m a t e d  whole body e l i m i n a t i o n  
h a l f - t i m e s  d u r i n g  14 days a f t e r  d o s i n g  were: [MI: 19.2 days (95% 
c o n f i d e n c e  l i m i t s : 1 6 . 6 - 2 2 . 9 ) ;  [ P I :  10.6 (9.9-11.5);  [GI:  5.8 
(5.3-6.3).  Decrease i n  whole body r a d i o a c t i v i t y  was a c c u r a t e l y  
r e f l e c t e d  i n  counts  recovered i n  e x c r e t a .  B r a i n  Hg c o n c e n t r a -  
t i o n s  a t  14 days c o r r e l a t e d  w i t h  r e l a t i v e  body burdens. I n  a  

i m i l a r l y  d e s i i g g d  exper iment  female  mice  were dosed i.m. w i t h  
~ 3 2 0 3 ~ g ~ l  o r  HgC12,(0.5 mg/kg). A d i f f e r e n t i a l  e f f e c t  o f  
i e t  on 2 0 3 ~ 9  e l i m i n a t i o n  r a t e s  was c o n f i r m e d  i n  t h e  CH3Hg dosed 
roups .  However, i n  m i c e  dosed w i t h  2 0 3 ~ g ~ 1 ~ ,  we observed no 
i f f e r e n c e s  i n  Hg whole body e l i m i n a t i o n  r a t e s  between evaporate1 
i l k  d i e t  and p e l l e t  d i e t  groups, b u t  t h e  GIBCO d i e t  g roup show- 
d  a  more r a p i d  e l i m i n a t i o n  r a t e .  These r e s u l t s  p r o v i d e  c l u e s  
o n c e r n i n g  p o s s i b l e  mechanisms o f  metabo l ism and e x c r e t i o n  o f  
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