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?he h r a c t e r i z a t i o n  of human B and T cell 
subset d e v e l o p n e n t  in the fetus has been limited minly t o  
thymus, liver, bone marrow and spleen. This study cc~npares 
the lpgbqte subsets of h a m  fetal intestine to that of m.e 
n o d  infant and adult. Wmclonal antibodies identifying T 
cells (Leu4+), helper/In%mx (Leu3a+) , c y t o t a x i c / s u p p r e s % r  
( b u 2 a + ) ,  HIA-CW, and B cells were used w i t h  the i m n m p r ~ x i -  
dase technique to  q u a n t i f y  cells in the thymus, spleen, liver, 
snall bowel, cearm ard colon of two 18-20 week fetuses and 
normal  p m x h d  jejunum of a six mth o l d  infant. FESULTS: 
Like adults, fetal thymus, spleen and intestinal lamina pro- 
p r i a  (LP) contain m a +  and m a +  lyn@ccytes, b u t  in con- 
trast to adults, m-e intraepithelial 1- (IEL) were  
noted in the fetus and infant. I+ and I g D t  B cells were 
present in the LP of the infant, but were m o s t l y  restricted t o  
l m o i d  aggrqates in fetal intestine. HIA-CW a n t i g e n  was 
a b s e n t  f rm the rmcmdl e p i t h e l i u m  of the fetus but p r e s e n t  i n  
the infant. aSNCUJSIONS: T cells in the LP p r e c e d e  B cell 
developnent. m a +  cells p m t e  in the LP, ht Leu2a+ 
IEL, p r e v a l e n t  in adults, are  m n s p i a u x l s l y  rare in the fetus 
and infant. HIA-ER is absent f m  the fetal e p i t h e l i u m ,  b u t  
present in the infant and adult. 'Ihese f i K L i r g s  are consist- 
ent w i t h  the h y p o t h e s i s  that the preseme of IEG and --- 
sion of HIA-ER by intestinal epithelial cells is p o s s i b l y  
related to expcmre to luninal antigenic sthulation. 

G E W H  AND PUBERTY I N  A 36 YR. OLD MALE AFTER m- 
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NY. 

We are r e p o r t i n g  t h e  u n u s u a l  c a s e  o f  a 36 yr. o l d  
m?n who a t  a g e  34 yr. h a d  an ileocecal i n t u s s u s c e p t i o n  which 
required m a s s i v e  r e s e c t i o n  o f  h i s  d l  and part of  h i s  large 
b + ~ l .  A t  a g e  7 yr. h e  underwent a secord r e s e c t i o n  o f  t h e  pt, 
l e a v i n a  o n l v  30 an. of ~ r o x h ~ l  sma l l  intestine. Sin- t h e n  h i s  - -. . . -. . 2 ---.a - -  - - ~ 

growth remained extr-iy s t u n t e d .  A t  a g e  1 8  yr. h i s  h e i g h t  was 
117 an., arld a t  35 yr. it was 122 cm. ( c o r r e s p o n d i n g  to a mxm 
h e i g h t  o f  a 6 yr. o l d  Loy) ,  w h i l e  h i s  bone a g e  was 1 3  yr. 
(i 11 m.SD) . A grcxYth h o n m n e  d e f i c i e n c y  was exc luded.  Fran a g e  
1 0  yr. orward  h e  developed t e t a n y ,  secondary to hyFocalcenia ,  
h p g n e s e m i a ,  anania d u e  to i n t e s t i n a l  b l o o d  loss, and vit.  B12 
d e f i c i e n c l .  A t  a g e  35  yr. h i s  serum Zn was l o w  normal, b u t  
l e v e l s  o f  Cu, C r ,  Se and Mn were  very low. After a p e r i o d  of 
r a p i d  d e t e r i o r a t i o n  (weight  loss, h y p p m t e i n e m i a ) ,  the p a t i e n t  
f i n a l l y  a c c e p t e d  haw p a r e n t e r a l  n u t r i t i o n .  T h i s  was c o n t i n u e d  
f o r  15 m n t h s  a n d  r e s u l t e d  in a w e i g h t  g a i n  o f  1 6  kg. and an 
i n c r e a s e  in h e i g h t  o f  8.5 cms. A mall i n c r a n e n t  :n serum 
s a n a W i n 1 - C  was o b s e r v e d  (16  to 29 mjlml). C o n c a n i t a n t l y ,  h e  
developed secondary  s e x u a l  c h a r a c t e r i s t i c s  (Tanner I I I ) ,  w i t h  a 
s u r q e  i n  serum t e s t o s t e r o n e  l e v e l s  u p  to 926 n g / d l ,  £ r u n  a low 
o f  20 n g / d l  ( n o m l  300-900). Serum Ca ard b Q  levels were  
n o ~ n l a l .  We c o n c l u d e  that growth f a i l u r e  and d e l a y e d  m y ,  
searday to prolonged m a l n u t r i t i o n ,  w i l l  respond to a p p r o p r i a t e  
i r l t raverwus  a l i m n t a t i o n ,  even a t  an advanced  age. 

THE MEASUREMENT OF BODY VOLUME IN PRETERM 
INFANTS BY ACOUSTIC PLETHYSMOGRAPHY. Richard J. 

622 Schanler, Anne A. Adolph, Hwai-Ping Shcng, and Cutber to  
Garza.  USDA/ARS Children's Nutrition Research Center ,  - - 
Depar tment  of Pediatrics,  Baylor College of Medicine, 
Houston, TX. 

An a c c u r a t e  measurement of body volume is essential  when body 
protein and f a t  a r e  es t imated  by t h e  dens i tometr ic  method expanded t o  a 
four compar tment  system: to ta l  body water,  protein, f a t ,  and mineral. 
Tota l  body f a t  and lean body mass comprise t h e  usual two compar tment  
system. The acous t ic  plcthysmograph, based on t h e  Helrnholtz resonator 
principle, was tes ted  with miniature pigs. Body volume was es t imated  with 
a reproducibility of 2.5% and no differences were  noted between volumes 
es t imated  by t h a t  method and water  displacement. That  initialoprototype 
was af fec ted  significantly by tempera ture ;  a l o  deviation a t  35 C resulted 
in a 2.5% change in body volume estimates.  A constant tempera ture  
chamber has been designed. The body volume of 8 pre te rm infants (post- 
na ta l  a g e  and body weight ranges were  2.5 - 11 wks and 1423 - 2425 g, 
respectively) was measured. Ten ~neasurements ,  each  of 1 min duration, 
were obtained on e a c h  subject. The mean coefficient of variation of t h e  
measurements was 1.43 5 0.55%. Body volumes and densit ies ranged from 
1382 - 2450 c c  and 0.97 - 1.067 g /cc  (mean = 1.028 2 0.024 g/cc), 
respectively. The reproducibility also was tes ted  from measurernents 
obtained on t h e  same infants  on two consecutive days. The mean 
difference between measurements was 0.7 2 0.6%. This method is  rapid, 
noninvasive, has a low coefficient of variation, and is ideal t o  measure t h e  
body v o l u ~ n e s  of infants. 
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Previous studies of the  bile acid composition of meconium and bile 
obtained in t h e  f i r s t  few days of l ife indicate tha t ,  compared t o  t h e  
adult ,  there  a r c  significant differences in the  hepatic synthesis of 
bile acids. Analysis of human fe ta l  gallbladder bile provides a more 
d i rec t  assessment of primary hepatic synthesis in utero,  bu t  only 
l imited studies have been described. Using IIPLC, GLC and mass 
spec t rometry  t h e  bile acid composition was determined for f e t a l  
gallbladder bile obtained a f t e r  legal abortion between the  14th and 
20th weeks of gestation.  Chenodeoxycholic and cholic acids were the  
major bile acids identified however t h e  profiles were charac ter ized  by 
an  ar ray  of metabolites not  normally found in adult  bile. Hyocholic 
acid levels of ten  exceeded those of cholic acid indicating C-6 
hydroxy:ation t o  b e  a major pathway for bile ac id  synt l~es is  in ear ly  
life. Bile acid concentrations were relatively low before week 17  of 
ges ts l ion  but  showed a significant surge thereaf te r ,  increasing by >10 
fold by week 20. m e  ra t io  of chenodeoxycholic:cholic acid in bile was 
cons tant  (0.85) over  this period and much lower than for newborn bile 
and adult  bile indicating an  immatur i ty  in hepat ic  1b-hydroxylase in 
early development.  Thesc observations demonst ra te  t h a t  more than 
50% of the  bile acids a r e  accounted  for by a typica l  bile ac ids  and t h a t  
the  profile resembles t h a t  found in adults with cholestasis. This may 
in par t  account  for t h e  physiologic cholestasis of the  newborn. 

ZINC AND COPPER BALANCE STUDIES IN INFANTS 
RECEIVING TOTAL PARENTERAL NUTRITION (TPN). 
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The adequacy of t h e  recommended parenteral  intakes of Zn and Cu was 
studied in 12 infants  (X+SE: 3.3,1.4 mo, range 0.25-17 mo) who were  NPO 
and who received TPN supplemented with Zn and  Cu (100 pg/kg/d and 10 
pglkgld ,  respectively) a s  recommended by AMA guidelines. Zn and C u  
serum measurements and 24 hr balances were  obtained a t  baseline. I. and 2 - , , 

wk. Results o f  t h e  Zn and C u  determinations a r e  shown. 
Baseline (n = 12) I week (n = 12) 2 weeks (n = 6) 

Serum Zn (pg/dl)  56 + 5* 65 + 6 67 _t 5 
Zn balance (pg/kg/d) -0.05: 0.15 t 0.04 T0.02 t 0.0320.02 
Serum Cu (p g/dl) 7 S +  11 l O l ~ l 0  S 9 7 5  16 
C u  balance (pg/kg/d) -0.01-t. 0.01 § 0.003 t 0 . 0 0 3  § 0.005 i 0.001 
* X + SE; t P < 0.068; S P < 0.03; 5 P < 0.12. 
( ~ o r m a l  serum Zn: 52-163 pgldl;  normal serum Cu: 65-145 pgldl)  
Serum levels were  low a t  baseline, 1 and 2 wk for Zn in 4/12, 3/12, and 016 
infants and for C u  in 5/12, 3/12, and 116 infants, respectively. Balances 
were negative a t  baseline, I and 2 wk for Zn in 6/12, 2/12, and 116 infants 
and for C u  in 5/12, 1/12, and 016 infants, respectively. Only infants with 
intestinal  drainage (i.e., nasogastric,  ileostomy) were  in negative balance 
a t  1 and 2 wk. Conclusions: I)  These preliminary da ta  suggest t h a t  t h e  
recommended parenteral  Zn and C u  intakes a r e  adequate  lor  most infants.  
2) Infants with intestinal  drainage may require supplemental  Zn and Cu. 
3)  Changes in Zn balances were not  re f lec ted  in serum Zn levels. 

INFLUENZA VIRUS ALTEt:S HEPA'iIC MITOCHONDRIAL OXYGEN 
CONSUMPTION UTILIZING ELECTRON TRANSFERRING DYES I N  A t 625 MOUSE MODEL OF REYE'S SYNDROME. C. J e f f r e y  S i p p e l ,  
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P e d i a t r i c s  and Biochemis t ry ,  S t .  Louis ,  MO. 
I n f l u e n z a  B v i r u s  g i v e n  1 . v .  t o  mice r e s u l t s  i n  l e a k a g e  o f  he- 

p a t i c  m i t o c h o n d r i a 1  (HM) enzymes i n t o  t h e  cy toplasm (Biochem Med 
28:109, 1982) s u g g e s t i n g  t h a t  t h e  v i r u s  may a l t e r  liM membrane per -  
m e a b i l i t y  and f u n c t i o n .  Accordingly ,  s t u d i e s  of o x i d a t i v e  phos- 
p h o r y l a t i o n  were performed i n  HM o b t a i n e d  from 4-6 week o l d  male 
Balb C mice g i v e n  12,800 h e m a g g l u t i n a t i o n  u n i t s  of egg-grown In- 
f l u e n z a  B ~ e e / h O  v i r u s  (V) o r  v e h i c l e  (C) 1 . v .  and s t u d i e d  36 
h o u r s  l a t e r .  When t h e  s u b s t r a t e s  g l u t a m a t e  (G), s u c c i n a t e  (S) , 
and a s c o r b a t e  (A) were u t i l i z e d ,  S t a t e s  3 and 4 oxygen consumption 
d i d  not; d i f f e r  between V and C. However t h e  ADP:O r a t i o  f o r  G was 
d e c r e a s e d  i n  V (2.88) v s .  C 3.01-p<0.023), perhaps  secondary  t o  
v i r a l  a c t i v a t i o n  of endogenous ATPase w i t h  r e s u l t a n t  r e c y c l i n g  o f  
NIP. MPD (tetramethylenephenylene d iamine)  and PMS (phenazine  
m e t h o s u l f a t e )  a r e  e l e c t r o n  t r a n s f e r r i n g  c a t i o n i c  and a n i o n i c  d y e s  
r e s p e c t i v e l y .  Mi tochondr ia  w i t h  d e c r e a s e d  f i x e d  n e g a t i v e  c h a r g e  
a r e  more permeable t o  a n i o n s .  PMS s u p p o r t e d  r e s p i r a t i o n  (2 .85  ng  
atoms Olminlmg p r o t e i n )  i n  V v s .  0 . 0  f o r  C-p<0.004. I n  c o n t r a s t  
TMPD s u s t a i n e d  g r e a t e r  0 consumption i n  C (14.17 ng atoms 0/min/ 
mg p r o t e i n )  t h a n  i n  V-9.80) when employed a l o n e  (p<0.056) o r  w i t h  
an t imycin  A + g l u t a m a t e  (11.62 f o r  C v s .  5.45 f o r  V) (p<0.011).  
The above d a t a  s u g g e s t  t h a t  I n f l u e n z a  v i r u s  may a l t e r  1iM pcrme- 
a b i l i t y  and f i x e d  n e g a t i v e  c h a r g e  b u t  d o e s  n o t  impai r  r e s p i r a t o r y  
f u n c t i o n .  


	CHARACTERIZATTON OF HUMAN FETAL INTESTINAL LYMPHOCYTES

