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The possible existence o f  a r e l a t i o n s h i p  between growth and 

i n t e l l e c t u a l  developnent has long f a sc ina t ed  i nves t i ga to r s .  We 
r ecen t ly  r e p r t e d  a s i g n i f i c a n t  a s s o c i a t i o n  between he igh t  
(normalized f o r  age and sex, NH) and IQ scores (both  WISC, a 

o f  i n t e l l e c t u a l  deve lopnwt ,  and WRPLP, a measure o f  
a c a d m i c  achievement) i n  6768 adolescents  (age 12-17 y r )  s t u d i e d  
in Cycle I11 (1966-1970) o f  the Nat ional  Heal th  Examination Sur- 
vey (NHES) . In this study,  we analyze  the as soc i a t i on  between NH 
and I Q  scores m n g  7119 ch i ld r en ,  aged 6-11 y r ,  from Cycle I1 
(1963-1965) o f  t h e  N E S .  Vk a l s o  examine the a s s o c i a t i o n  between 
changes in NH and changes i n  IQ scores in  a long i tud ina l  p u p  o f  
2117 s u b j e c t s  (aged 8-11 y r )  s t u d i e d  f i r s t  in Cycle I1 and 2-5 y r  
later i n  Cycle 111. In Cycle 11, as in Cycle 111, we found a d -  
est b u t  h igh ly  s i g n i f i c a n t  c o r r e l a t i o n  between NH and IQ scores 
( ~ 0 . 1 8 ,  WISC; 0.17, WRZLT; gO.0001) .  Hodever, w i th in  the longi- 
t u d i n a l  group, there was no  c o r r e l a t i o n  between changes in NH and 
changes i n  IQ smres (p>0.15). Grouping t h e  s u b j e c t s  by sex,  SET, 
o r  NH i n  Cycle I1 did n o t  a l t e r  these results. Although we have 
s h  a s i g n i f i c a n t  c o r r e l a t i o n  between NH and IQ scores i n  both  
Cycles I1 and 111, the data from the l ong i tud ina l  group revealed 
no a s s o c i a t i o n  between changes i n  NH and changes in IQ scores. 
lbse  data i np ly  that t h e  f a c t o r s  con t r i bu t ing  to the a s s o c i a t i o n  
be- NH and I Q  s c o r e s  are active in  e a r l y  childhood and are 
canp le t e  by age 8 yr, suggest ing that t h e r a p i e s  t o  inaease 
he igh t  are un l ike ly  t o  a f f e c t  I Q  scores in n o r m 1  ch i ld r en .  

"INTERNALIZINGn IN CHILDREN WlTH CHRONIC t 68 GASTROINTBSTINAL DISORDERS. Beatrice Wood, John 
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Univ. of PA Sch. of Med., Children's Hosp. of Philadelphia. 
Achenbach's Child Behavior Check List, a standardized tes t  of psy- 

chosocial functioning, was used t o  assess the  following groups (ages 
6-16): Crohn's Disease (N=42), Ulcerative Colitis (UC)(N=27), Recurrent 
Abdominal Pain (RAP)(N=41) and healthy siblings (N=66). Groups were 
contrasted by scores on two subscales derived from factor analysis of 
tes t  items. The "Internalizing" (1) subscale reflects depression, anxiety 
and withdrawal. The "Externalizing" (E) subscale reflects hyperactivity, 
aggression and ant isocia l  behavior. A standardized Disease Activity 
Index measured degree of illness. RESULTS: 1) Patient groups had 
higher '!Itt scores than sibling groups (p < .001). 2) RAP "I" scores were 
higher than Crohn's and UCts (p. < .001). 3) "I" scores correlate with 
disease activity for Crohn's (r = .5, p < .001), but not for UC. 4) Siblings 
of UC patients "externalize" (p <.001), as compared to siblings of Crohn's 
and RAP. CONCLUSIONS: A) "Internalizing" types of psychological 
problems occur with chronic gastrointestinal illness, and a r e  worse for 
patients with non-organic abdominal pain syndromes. B) Crohn's and UC 
patients differ in the mechanisms underlying the relationship between 
psychological and disease factors. C) These findings indicate tha t  
psychological intervention should focus on "internalizing" types of symp- 
toms and that  Crohn's patients may be especially vulnerable during 
flares. D) Differences among sibling groups show that family patterns of 
behavior differ according to disease group. This indicates the impor- 
tance of taking family context into account when developing and 
carrying out a treatment plan. 

NEURODEVELOPMENTAL PROGRESSION IN MIDDLE CHILDHOOD 
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Learning d i so rde r s  and developmental de l ays - in  middle childhood 
involve the funct ions  developing most r ap id ly  dur ing t h i s  period., 
This study employed a new neurodevelopmental exam f o r  t h i s  age 
group. Pearson Corre la t ion  Coe f f i c i en t s  r e l a t i n g  age in yea r s  
to  task performance were determined f o r  a random sample of 
youngsters (n-426) s t r a t i f i e d  by age (9-15 yea r s )  and gender. 
Subjects  were drawn equal ly  from 3 working c l a s s  communicies. 
S ign i f i can t  c o r r e l a t i o n s  ( r q 0 . 0 5 ,  p(0.001) between age and 
performance were found on 16/34 items. 

Developmental progression with age ( r a >  0.05, p t 0 . 0 0 1 )  was 
seen on 313 f i n e  motor items involving r ap id  r e t r i e v a l  memory, 
inc luding f i n g e r  opposi t ion  speed and cu r s ive  wr i t i ng  r a t e .  

.Marked progression ( r a =  0.05 to  0.18, p< 0.001) was noted 
on 212 language items involsuing rapid  r e t r i e v a l  memory, such 
a s  rapid  ca tegory  naming, and 212 express ive  1 anguage tasks .  

Less s i g n i f i c a n t  development with age (?&0.04) was found 
on a l l  3 pure f i n e  motor tasks  (such a s  im i t a t i ve  f i n g e r  
movement), 2/3 r ecep t ive  1 anguage tasks  not involving rapid  
r e t r i e v a l  memory, and on 112 visual -perceptual  tasks ,  a1 1 
commonly s t r e s s e d  in t r ad i t i ona l  evaluat ions  f o r  school 
problems. The acqu i s i t i on  of e f f i c i ency  of  output  and rapid  
r e t r i e v a l  memory appears to  be a major accomplishment of  middle 
childhood and delays  i n  such r ap id ly  progressing s k i l l s  may 
play  a s i g n i f i c a n t  r o l e  i n  impairing academic product iv i ty .  
Neurodevelopmen t a l  assessments f o r  t h i s  age group should 

' emphasize such quickly  developing funct ions .  

CARDIOLOGY 
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We determined t h e  r a t e  of ATP dep le t i on  and ca tabol ism i n  8 
canine immature h e a r t s  (IM-2 weeks o ld)  and 5 a d u l t  (AM) h e a r t s  
i n  response t o  normothermic g loba l  ischemia i n  v i t r o .  Transmural 
s e r i a l  b iops i e s  were obtained j u s t  before  ischemia and a t  2,5,10, 
15,20,25,30,40,50 and 60 min of ischemia. Myocardial adenine 
nucleot ides ,  nucleos ides ,  pur ines  and NAD+ were determined by 
UPT r ..- --. 
Isch ,  (min) 0 10 20 40 60 
ATP I M  20.7t0.8 17.5k3.0 13.223.2 5.0t1.6 1.7f0.2 

AM 27.053.1" 13.2k4.2 8.553.3 4.2k2.3 0.7tO.3 
AMP I M  2.1k0.5 2.0r0.6 5.0*1.5* 15,0+2.5* 11.8t2.1* 

AM 1.3k0.5 2.0r0.4 1.3k0.1 2.6k0.8 5.6k0.5 
Ado I M  0.2k0.1 0.5t0.1 0.4f0.1 0.410.1 0.4c0.1 

AM 0.4r0.2 2.5+0.4* 2.0+0.4* 1,0+0.1* 0.8ro.z* 
n moles/mg p ro t e in ,  MeankSEM, 2-way ANOVA, * P<,05 
0 
cumulated more i n  AM than I M .  I M  may have e i t h e r  l e s s  5'-nucleo- 
t i d a s e  and/or t h e  enzyme may be  k i n e t i c a l l y  l e s s  responsive t o  
AMP accumulation. AMP r e se rve  i n  ischemic I M  may enhance t he  
t o l e r ance  of newborn h e a r t s  t o  ischemia and hypoxia by i nc rea s ing  
t h e  r a t e  of ATP r e p l e t i o n  bypassing both t h e  sa lvage and the  de 
novo pathways. I n h i b i t i o n  of 5'-nucleotidase may provide in- 
creased metabolic p ro t ec t i on  i n  mature h e a r t s  dur ing ischemia 
and reperfus ion.  

DETECTION OF EARLY VENTRICULAR DYSFUNCTION BY AFTER- 771 LOAD CHALLENGE USING A NoN-IMAGING CARDIAC PROBE 
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The s tandard  e j e c t i o n  phase i nd i ce s  of e j e c t i o n  f r a c t i o n  (EF) 
o r  mean e j e c t i o n  r a t e  (SER) may be normal a t  r e s t  i n  t h e  pre- 
sence of e a r l y  l e f t  v e n t r i c u l a r  dysfunct ion i n  ch i ld r en  wi th  
hemoglobinopathies (HPt). It has been shown i n  animals t h a t  t h e  
y i n t e r cep t  of t h e  l i n e a r  f o r c e  ve loc i t y  r e l a t i o n  is  a funct ion 
of c o n t r a c t i l e  s t a t e .  I n  man, mean BP under varying loading 
condi t ions  p l o t t e d  aga ins t  SER normalized f o r  end d i a s t o l i c  vol- 
ume (EDV), r ep re sen t s  a l i n e a r  f o r c e  v e l o c i t y  r e l a t i onsh ip .  To 
u t i l i z e  t h i s  p r i n c i p l e  t o  d e t e c t  s u b c l i n i c a l  v e n t r i c u l a r  dys- 
funct ion i n  HPts we used t h e  nuclear  s te thoscope t o  measure SER 
whi le  infus ing methoxamine t o  i nc rea se  a f t e r l o a d  i n  2 HPts wi th  
S i ck l e  Ce l l  d i s ea se  and 7 w i th  Thalassemia major. A l l  9 were 
asymptomatic and had normal funct ion by 2-D echo a s  we l l  a s  nor- 
mal ba se l i ne  SER and EF. A l l  were on chronic  t r ans fus ion  pro- 
t oco l s .  For comparison, s i m i l a r  da t a  was obtained from 4 
heal thy volunteers .  The mean va lue  of t h e  y i n t e r c e p t s  f o r  t h e  
p l o t s  of SER and mean BP f o r  t h e  HPt was 3.145.7 EDV/S which was 
s i g n i f i c a n t l y  lower than t h e  mean value  f o r  t h e  con t ro l s  of 
4.36k.3 EDVIS (p<.05). Furthermore, 7 of 9 HPts had values>2 
SD below t h e  con t ro l  mean. I n  conclusion: t h e  u se  of t h e  nuc- 
l e a r  s te thoscope t o  measure t h e  response of e j e c t i o n  phase in- 
d i c e s  t o  a f t e r l o a d  chal lenge is  a new. noninvasive method which 
appears  t o  be more sensiti ;e i n  de t ec t i ng  s u b c l i n i c a l  abnormal- 
i t i e s  i n  t h e  c o n t r a c t i l e  s t a t e  than s tandard  measures of func- 
t i o n  such a s  EF. 

HEMODYNAMIC RESPONSES TO EXERCISE I N  CHILDREN WITH 
1 3  CYANOTIC FORMS OF HEART DISEASE 
I L  Bruce S. A lpe r t ,  Darlene M. Moes, Robert H .  DuRant, 

William B. Strong (Spon. by ~ . F . G r i f f i t h )  Univers i ty  of Tenn 
Center f o r  the Health Sciences,  Dept. of P e d i a t r i c s ,  Memphis. 

Myocardial oxygen supply dur ing exe rc i s e  may be impaired i n  
p a t i e n t s  with cyanot ic  hea r t  d isease;  myocardial f i b r o s i s  secon- 
dary t o  chronic  hypoxia may prevent normal exe rc i s e  capaci ty  
pos t -opera t ively .  We performed continuous, graded, maximal 
cyc l e  ergometer exe rc i s e  t e s t s  on 87 ch i ld r en  and young adu l t s .  
There were 66 with t e t r a logy  of F a l l o t  (TF)(5 p re - r epa i r ) ,  13 
with d-transposition(TGA) ( a l l  pos t - repai r ) ,  and 8 with 
t r i cusp id  a t r e s i a  (TA)(1 pos t - r epa i r ) .  The p a t i e n t s  were 
compared to  405 heal thy sub j ec t s  by ana lys i s  of covariance with 
r e spec t  to  r ace ,  sex, age ,  and body surface  a r ea .  The maximal 
values  of the following were measured: h e a r t  r a t e ,  s y s t o l i c  
blood p re s su re ,  workload, and peak working capaci ty  index. 

Control TF(pre) TF(post) TGA TA 
Heart ra te(min- l )  192 152* 168*t 160*t 141* 
Blood pressure(mmHg) 145 165 149 150 148 
~o rk load (k~ .m/min )  557 621t 579t 435 189* 
Work index(kg.m/rnin/kg)l4.9 9.8* 12.9*t 13.0t 7.5* 
*=p<.05 compared to  con t ro l ;  t=p<.05 compared t o  TA Ischemia on 
ECG was seen i n  618 TA, 4/13 TGA, and 115 pre-repai r  TF 
pa t i en t s .  I n  the 61 post - repai r  TF pa t i en t s ,  there  was no 
s t a t i s t i c a l  c o r r e l a t i o n  between age a t  surgery, years  s ince  
surgery, pre-repai r  02 s a tu ra t i on  o r  hemoglobin, o r  pos t - repai r  
RV/LV pressure  r a t i o  and any exe rc i s e  va r i ab l e .  The TF p a t i e n t s  
improved post-op, suggesting non-f ibrot ic  myocardium. 
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