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Previous s t u d i e s  cha rac t e r i zed  some of the mild morphologic 
and funct ional  changes of the intestinal  mucosa i n  appa ren t ly  
hea l thy  young chileans belonging t o  the lowest  socioeconomic 
s t r a t a .  Absorption o f  g lucose  was s t u d i e d  by the marker-perfu- 
sion technique i n  6 s u b j e c t s  . In fus ion  rate was 9.5 ml lmin .  The 
proximal sampling o r i f i c e  was loca t ed  under f luoroscopy a t  t h e  
l igament  o f  Trei t z  and t h e  d i s t a l  sampling o r i f i c e  was 30 cm 
a b o r a l l y  .So lu t ions  wi th  18.36,75,100 or  150 mM of glucose.5mM of 
K and 1% PEG 4000 as marker,were ~ e r f u s e d  i n  random o rde r .  So- 
dium and c h l o r i d e  were a d d e d - t o  a d j u s t  o smola l i t y  to  300. 
F lucose  perfused (mM) 1 8  36 75 100 150 

(h / cm/h r ) (Mean)  153 390 806 1020 1005 
o o c a n d - s h a p e d  curve and b e s t  
r ep re sen ted  by H i l l ' s  equat ion.K(or  S ) i s  41.7 mM. This is l o  
wer than r e ~ o r t e d  values f o r  i nd iv i  du812 1 i v i  ng i n  well-sani ta-  
t e d  environments.Electro1ytes and water were absorbed independen- 
t l y  from glucose.Envi ronmental enteropathy induces m i  1d.non spe-  
c i f i c  changes of small intestinal morphology and xy lose ,n i t rogen  
and l i p i d  abso rp t ion  ,as we1 1 as .glucose t r a n s p o r t .  
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Gastric in  in  retenn babies fed hunan milk and 8 infant m%no&laey Ab*(L Gilardon. E.O. ; Spinell i .  
S.: Tabomanska. J.  Y O'Dnmell. A.M. .  CESNI. Hosui- 

t a l  Materno ~ n i a n t i l  Randn &dl; henos  ~ i r e s .  Argentina. 
' 

Gastric emptying rate o f  pooled hunan mature milk (tErl) and 4 in- 
fant milk f o m l a e  was evaluated in  8 pretenn babies (birthweight: 
1320-1760 g; age a t  the beginning o f  the study: 5-29 days). Rc- 
sidual gastric volune was measured a t  30' intervals for 120' by a 
d i f i c a t i o n  o f  J.  Carge t s  method ( k t  9:237, 1968). Feeds were 
W (61 Kcal/dl and 1.9 g prote iddl ) ;  Bonalac (72 and 1.8) ; F3242 
(81 and 2.4);  Nan (61 and 1.5) and S26 (63 and 1.4) .  Osmolarities 
ranged between 284 and 314 mOsn/kg. Infants were fed 18-22 m l  of 
each f o m l a  in  a sequential fashion. All f i ve  feeds were assayed 
in  each baby. 
Time of half gastric emptying were: IM: 25' + 5' (geometric mean 
and standard deviation); Bonalac: 42' + 25' ;-~3242: 54' + 32'; 
Nan: 38' + 19' and S26: 53' + 27'. Sigiiificant differences were 
found only between IW and t 6  others (p< 0.001). Gastric anptying 
rate was faster with W than with fonnrlae ( ~ ( 0 . 0 1 )  and no stat -  
i s t i c a l  differences were found among f o m l a e .  
I t  is concluded that gastric emptying rate in  pretenn babies i s  
faster with IM than with any other infant milk f o m l a  tested. 

IRON BIOAVAILABILITY I N  A COMMON CHILEAN DIET. Amar, 

9 M . ,  Grebe, G., Hertrampf, E., P i z a r r o ,  F. and S t e k e l ,  
A. I n s t i t u t e  o f  N u t r i t i o n  and Food Technology, Univ. 

o f  Ch i l e  and Dept. o f  Haematology, Ca tho l i c  Un ive r s i ty ,  San t i ago ,  
Ch i l e .  

I r o n  b i o a v a i l a b i l i t y  o f  a d i e t  i s  a f f e c t e d  by s e v e r a l  f a c t o r s  
wich do n o t  a l low a p r e d i c t i o n  o f  t h e  amount o f  i r o n  absorbed. 
We s t u d i e d  t h e  i r o n  b i o a v a i l a b i l i t y  of a common ch i l ean  d i e t .  
The d i e t  conta ined 1750,6 c a l s ,  2.3 mg heme-iron and 11,2 mg non 
heme-iron. I r o n  b i o a v a i l a b i l i t y  was measured wi th  an e x t r i n s i c  
t a g .  The s tudy was done i n  10 males and 20 females ,  a l l  a d u l t s .  
Tag was inco rpora t ed  i n  t h e  bread.  The f i r s t  day each s u b j e c t  
r ece ived  b r e a k f a s t  w i th  4uCi o f S 5 ~ e .  The second day t h e  same sub- 
j e c t  r ece ived  lunch wi th  1,ZuCi ~ f ~ ~ F e .  On day 15,  a p e r i p h e r a l  
blood sample was ob ta ined  and t h e  c i r c u l a t i n g  r a d i o a c t i v i t  was 
determined by t h e  Eakins and Brown method. On t h e  same Istx day,  
t h e  s u b j e c t  r ece ived  d inne r  con ta in ing  1 ,ZuCi o f 5 ' ~ e  and on day 
16 an  aqueous s o l u t i o n  o f  f e r r o u s  a sco rba te  tagged wi th  4uCi o f  
5 5 ~ e .  On day 30 t h e  inc rease  i n  c i r c u l a t i n g  r a d i o a c t i v i t y  was 
measured. The geometr ic  means o f  i r o n  abso rp t ion  were 1,85% f o r  
b r e a k f a s t ,  3.98% f o r  lunch,  1.79% f o r  d inne r  and 23.25% f o r  t h e  
r e fe rence  s o l u t i o n .  As p e r  Layr i s se ,  t h e  amount o f  heme i r o n  
absorbed was 0,465 mg and t h e  non heme 0,277 mg, wich a r e  l e s s  
t han  allowances. We w i l l  conment t h e s e  r e s u l t s  i n  t h e  c o n t e x t  
o f  i r o n  de f i c i ency  prevalence i n  Chi le .  

SERUM AND ERYTHROCYTE FOLATE I N  INFANCY: EFFECT OF 10 IRON NUTRITIONAL STATUS AND DURATION OF BREAST FEE- 
DING. Ol iva re s ,  M., Anderson, M. ,  Llaguno, S . ,  S t e -  

k e l ,  A. INTA, Universidad de Ch i l e ,  Sant iago.  

Term i n f a n t s ,  followed l o n g i t u d i n a l l y  were examined a t  3 
(n  = 193) .  9 (n  = 239) and 15 (n  - 217) months o f  age f o r  l e v e l s  
of serum and r ed  c e l l  f o l a t e ,  hemoglobin, serum i r o n ,  t o t a l  i r o n  
b ind ing  capac i ty ,  f r e e  e r y t h r o c y t e  protoporphyr in  and serum fe -  
r r i t i n .  Mean e r y t h r o c y t e  f o l a t e  l e v e l s  were c o n s i s t e n t l y  h ighe r  
i n  i r o n  d e f i c i e n t  i n f a n t s .  No d i f e r e n c e s  were noted i n  serum 
f o l a t e  l e v e l s .  These r e s u l t s  sugges t ,  assuming s i m i l a r  i n t a k e  
o f  f o l a t e ,  t h a t  f o l a t e  s t o r e s  depend on t h e  s u f f i c i e n c y  o f  i r o n  
n u t r i t i o n .  I ron  d e f i c i e n t  e r y t h r o p o i e s i s  determines  l e s s  u t i l i -  
z a t i o n  o f  f o l a t e  s t o r e s .  The l eng th  o f  d u r a t i o n  o f  b r e a s t  fee-  
d ing  was c o r r e l a t e d  wi th  h ighe r  serum and r e d  c e l l  f o l a t e s .  ' The 
prevalence of f o l a t e  d e f i c i e n c y  i n  t h e  group a s  a whole was low. 
Red c e l l  f o l a t e  l e v e l s  below 160 ng/ml were found i n  4.4% o f  t h e  
i n f a n t s  a t  3 months o f  age,  7.5% a t  9 months and 2.9% a t  15 
months. Low serum f o l a t e s  ( <  3 ng/ml) e x i s t e d  i n  0.5% o f  t h e  
c a s e s  a t  3 months, 1.7% a t  9 months and 0.5% a t  15 months o f  
age.  

CONTROLLED TRIAL OF COPPER SUPPLEMENTATION DURING 
THE RECOVERY OF MAWLSMUS. C a s t i l l o  D.C., F i sbe rg  M., 
Egaria ,.I. y Uauy R. INTA-CHILE. 
To e v a l u a t e  Cu n u t r i t i o n a l  s t a t u s  and t h e  e f f e c t  o f a  

Cu supplement dur ing recuperat ion,26 marasmic i n f a n t s  were s e l e c -  
t e d  on admission t o  t h e  n u t r i t i o n  recovery c e n t e r ,  excluding those  
wi th  secondary ma lnu t r i t i on .  Half r ece ived  an 80uo/kq/day Cu sup- 
plement(8)  a s  su lpha te  t h e  remaining a placebo(P) ,They were p a i r e d  
by b i r t h  weight ,  age  and sex .  Anthropometric i n d i c e s ,  CBC, c e r u l o  
plasmine and plasma Cu were measured on admission and a t  monthly 
i n t e r v a l s .  They were f ed  a d - l i b  milk based d i e t s  adding CHO and 
f a t  t o  p rov ide>  150Kcal/kg/day a n d >  4.59 Protein/kg/day. Vitamin 
and I ron  supplements were given.  The mean + S.D. Cu l e v e l s  on 
admission were 121 2 28ug/dl f o r  S and 132 f 37 f o r  P.,We found an 
inc rease  i n  plasma Cu t o  159 and 171 i n q r o u p  S a t  30 and 60 days 
and a f t e r  day 30 a dec rease  i n  group P.  Low plasma Cu and c l i n i c a l  
s i g n s  o f  d e f i c i t  were found i n  25% of group P. These were removed 
from t h e  s tudy and given Cu. One t h i r d  of group P had low 
ceruloplasmine bu t  none i n  group S. Prel iminary d a t a  a n a l y s i s  
shows dec rease  weight g a i n  i n  group P a s s o c i a t e d  t o  i nc reased  
i n f e c t i o u s  morbidi ty .  We conclude t h a t  a s i g n i f i c a n t  p ropor t ion  
o f  marasmic i n f a n t s  f ed  a milk based d i e t  p r e s e n t  dur ing recovery 
s i g n s  o f  Cu de f i c i ency .  Supplementation a t  l e v e l s  recommended f o r  
normals can prevent  c l i n i c a l  and biochemical s i g n s  of d e f i c i t .  

COPPER DEFICIENCY. ORIGIN OF ANEMIA AND NEUTROPENIA 12 I N  MAN. Ernest0  ~ i o s . ~ o r g e  Alvear,Sandra Llaguno, 
INTA, Un ive r s i ty  o f  Ch i l e ,  Sant iago.  

Five  i n f a n t s . 6  t o  14 m n t h  01d.undernurished o f  I11 degree  were 
p rospec t ive ly  s t u d i e d .  A l l  r e ce ived  hype rca lo r i c  milk formulas  a s  
exc lus ive  d i e t .  At 0-30-60-90 days t h e  fol lowing t e s t  were done: 
ceruloplasmin,CBC,serum i ron ,TIBC, t r ans fe r r in  s a tu ra t ion ,FEP , se -  
rum f e r r i t i n , r e d  blood c e l l  f o l a t e s .  Sequencia l  CBC were a l s o  t a -  
ken. A t  t h e  begining o f  t h e  s tudy  bone marrow asp i r a t e , s e rum pro- 
t e i n  and long bone x r a y s  were done. I n  a l l  t h e  p a t i e n t s  a copper 
de f i c i ency  was found, they were t r e a t e d  f o r  90 days a s  fol lows:  
copper s u l p h a t e  2.5 mq a day f o r  30 days ,cont inuing wi th  1 mg a 
day till t h e  end o f  t h e  s tudy.  From t h e  30th day i n  a d d l t l o n  PO++ 
2.5 rng a day was g iven  f o r  60 days. From t h e  6oth day;l mg o f  
f o l i c  a c i d  was added. 
Resu l t s :  A group o f  3 i n f a n t s  had a s eve re  copper de f i c i ency  wl th  
ceruloplasmin 0 mg%, neutropenia  < 500 x mm3 and m i c r o c i t i c  h y ~ w -  
chromic anemia. The o t h e r  group o f  2 i n f a n t s  p re sen ted  moderate 
copper d e f i c i e n c y  wi th  ceruloplasmin 0 mg%, neutropenia  . 1000 
and wi thout  anemia. During t h e  t r ea tmen t  i n  both  groups a f a s t  
recovery o f  ceruloplasmin and n e u t r o p h i l s  were observed.  I n  t h e  
f i r s t  group a cons t an t  hema toc r i t  i n c r e a s e  was founded wi th  i m -  
p o r t a n t  changes i n  i r o n  n u t r i t i o n  parameters  and f o l a t e s .  I n  t h e  
second group no hematocr i t  v a r i a t i o n s  was ob ta ined  du r ing  t h e  
exc lus ive  copper therapy and minor v a r i a t i o n s  i n  i r o n  metabolism 
and f o l a t e s  were observed.  
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