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SUMMARY

Two experiments were performed to examine the effects of various carbohydrates 
(fructose, lactose, com starch, wheat starch and potato starch) on the utilization of 
iron, on Fe-depleted rats. These received a single meal that contained the test 
carbohydrate at a 60°/o level, labelled with 5 9 Fe. The rest of the experiment the rats 
were fed a diet which contained glucose at a 60°/o level as the carbohydrate source.

In both experiments rats were fasted overnight, and the dose was offered in the 
form of a morning meal. To assay for 59 Fe, the animals were counted in a “Whole 
body counter” between two and four hours after dosing, and every day for the fol­
lowing 10 days. Percentage retention and absorption, as well as hemoglobin values 
were determined.

In the first experiment, the replacement of glucose by fructose at a 60<>/o level 
enhanced significantly iron absorption and retention. An increase in absorption and 
retention also occurred when glucose was replaced by lactose at a 6O0 /0  level, but the 
difference was not statistically significant. Administration of 59Fe as an 59Fe- 
fructose chelate did not seem to have a significant effect on retention and absorption 
when compared to the effect of dosing with 59Fe adsorbed onto a fructose diet. This 
not rule out the possibility that chelation is the mechanism responsible for the 
enhancing effect of fructose on iron utilization. The complex could have been formed 
in the stomach, resulting in a significant absorption for both the 5 9 Fe-labelled meal 
and the 5 9 Fe-carbohydrate complex-labelled meal.
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In the second experiment, administration of a meal that contained either of the 
starches resulted in a reduction on retention and absorption of 59Fe. The decrease, 
however, was statistically significant only for cooked com starch, wheat starch and 
cooked wheat starch. The effect of cooking was to reduce even more the retention 
and absorption of 5 9 Fe, but this reduction was statistically significant only for com 
starch.

The depressing effects of starches on iron retention and absorption are quite 
relevant to human nutrition. In the developing countries, diets are generally high in 
cereal products -often whole grain cereals- and low in animal products. The inhibi­
tory effects of cereals on iron absorption have been traditionally attributed to the 
presence of phytates and fiber, but the data herein presented suggest that high intakes 
of starches may be inhibitory as well.

INTRODUCTION

I ro n  d e fic ie n c y  is co n sid e red  o n e  o f  th e  m o s t c o m m o n  a n d  w id e ­
sp read  h u m a n  n u tr it io n a l d e fic ien c ies  in  the  w o rld . U n lik e  o th e r  n u tr i ­
tio n a l de fic ien c ies  th is  p ro b le m  is re lev an t to  h ig h ly  in d u s tr ia lized  c o u n ­
trie s  as w ell as to  d ev e lo p in g  c o u n tr ie s  ( 1 ).

T h e  to ta l  a m o u n t o f  iro n  in  th e  h u m a n  b o d y  is re g u la te d  th ro u g h  
in te s tin a l a b so rp tio n  (2 ) . T h e  fo rm  o f  iron  in th e  d ie t  c a n  have  m a jo r 
in flu en ce  o n  av a ilab ility  fo r  a b s o rp tio n . H em e a n d  n o n -h em e  iro n  are  
a b so rb ed  b y  d if fe re n t  m ech an ism s. T h e  a b so rp tio n  o f  h e m e  iro n , u n lik e  
th a t  o f  in o rg an ic  iro n , is n o t  a ffe c te d  by  d ie ta ry  c o m p o n e n ts . C onse­
q u e n tly , th e  a m o u n t o f  iro n  ab so rb e d  fro m  th e  d ie t is d e p e n d e n t n o t  
o n ly  o f  th e  in d iv id u a l n u tr it io n a l s ta tu s , b u t  also  o f  th e  d ie ta ry  fa c to rs  
t h a t  a f fe c t  n o n -h em e  iro n  a b so rp tio n . Som e o f  th e se  c o m p o u n d s  p ro m o te  
iro n  a b so rp tio n  b y  m a in ta in in g  th e  iro n  in a  so lu b le  fo rm , e ith e r  b y  fo r ­
m a tio n  o f  so lu b le  ch e la te s  o r  b y  re d u c tio n  o f  th e  fe rr ic  to  th e  m o re  
so lu b le  fe r ro u s  fo rm  (3 ).

A sco rb ic  ac id  (4 ) , succ in ic  ac id  (5 ) , c itr ic , ta r ta r ic  a n d  m alic  acid  (6 ), 
c y s te in e  a n d  its  p e p tid e s  (7 )  an d  so m e  p ro te in s  ( 8 ), in c rease  iro n  a b so rp ­
tio n .

P h o sp h a te s  (9 ) , p h y ta te s  (1 0 ) , b ic a rb o n a te  (1 1 ) , ta n n in s  (6 , 12) fib e r 
(1 3 ) an d  so y  p ro te in  (1 4 )  decrease  iro n  a b so rp tio n . A n increase  in  iro n  
a b so rp tio n  h as  b e e n  re p o r te d  b y  fru c to se  (1 5 )  an d  la c to se  (1 6 ) , an d  a 
re d u c tio n  o f  a b so rp tio n  w ith  s ta rc h e s  (1 7 ) , a lth o u g h  th e re  a re  som e 
d isc repanc ies .

T h e  w o rk  d esc rib ed  in  th is  p a p e r  w as a im ed  a t  assessing th e  in flu en ce  
o f  so m e o f  th e  c o m m o n  d ie ta ry  c a rb o h y d ra te s , on  iro n  a b so rp tio n  in  
iro n -d e fic ie n t m a le  ra ts .

MATERIAL AND METHODS

T w o e x p e r im e n ts  w e re  p e rfo rm e d  using  w ean ling  m a le  ra ts  (S p rag u e  
D aw ley  s tra in )  w ith  a n  average w e ig h t o f  4 0  g, w h ich  w ere  in d iv id u a lly  
h o u sed  in  s ta in less  s te e l cages w ith  w ire  m esh  b o tto m s . F o o d  a n d  w a te r  
w ere p ro v id e d  ad libitum, a n d  w e ig h ts  w ere  re c o rd e d  w e e k ly  a n d  a t  th e  

. en d  o f  th e  e x p e rim e n ts .
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In itia lly  th e  ra ts  w ere  fe d  a n  iro n -d e fic ie n t g lu co se  d ie t  (1 7 )  (T ab le  1) 
d u r in g  25  d ay s  fo r  E x p e r im e n t 1, a n d  d u rin g  3 5  d a y s  fo r  E x p e rim e n t 2 . 
A t th e  e n d  o f  th is  p e r io d , h em o g lo b in  values w ere  d e te rm in e d  (1 8 )  fo r 
ea c h  ra t ,  a n d  r a ts  w e re  assigned  ra n d o m ly  to  th e ir  re sp e c tiv e  t r e a tm e n t  on 
th e  basis  o f  h e m o g lo b in  values, w ith  10  ra ts  p e r  tre a tm e n t. F o r  each  
t r e a tm e n t ,  ra ts  w e re  fa s te d  o v e rn ig h t a n d  2 g o f  a  m ea l lab e lled  w ith  
59F e Q 3 w as o ffe re d . T h e  m eal c o n ta in e d  th e  c a rb o h y d ra te  a t a 6 0 ° / o  
level (d ry  basis).

TABLE 1

COMPOSITION OF BASAL IRON-DEFICIENT GLUCOSE DIET

Ingredient Concentration
(g/kg)

Casein 200
Com oil 50
Glucose monohydrate (cerelose) 686.5
Vitamins3 10.0
Minerals** 46.3
DL-methionine 5.0
Santoquin (preservative) 0.2
Choline chloride (70°/o) 2.0
Vitamin Bj 2 20.0 pg

3 Supplies per 100 g of diet*, retynil palmitate, 46.8 retinol equivalents; cholecalci- 
ferol, 500 pg; dl-alpha-tocopheryl acetate 8.9 tocopherol equivalents; vitamin K 
(ks), 152 pg; (in mg) biotin 0.02; D-calcium pantothenate, 2; folic acid, 0.4; 
inositol, 25; niacin, 5; pyridoxine. HC1, 0.45; riboflavin, 1.0; thiamine. HC1, 1.0.

b Supplies per 100 g of diet (in g): CaHP04.2H20 , 3.43; NaCl, 0.25; KHC03,
0.64; MgS04 (anhydrous), 0.27; (in mg) MnS04.2H20, 23; CuSO4.5H20, 4; 
ZnC03, 8.8; KI, 0.065.

T o  assay  fo r  5 9 F e , th e  ra ts  w e re  p laced  in  cy lin d rica l p la s tic  c o n ta in e rs  
E ach  ra t  w as th e n  c o u n te d  in  a  “ w h o le  b o d y  c o u n te r ” (P a c k a rd  M ulti­
c h a n n e l A n a ly ze r, M odel A 9 0 1 1 ) fo r  5 0  se c o n d s  b e tw e e n  tw o  a n d  fo u r  
h o u rs  a f te r  c o n s u m p tio n  o f  th e  m ea l a n d  every  d a y  f o r  th e  fo llo w in g  10 
d ay s . A t th e  en d  o f  th e  e x p e r im e n t, h e m o g lo b in  values w ere  again  d e ­
te rm in e d .

T h e  p e r  c e n t  re te n t io n  an d  p e r  c e n t  a b s o rp tio n  w ere  c a lc u la te d  from  
th e  b o d y  c o u n ts  b y  th e  m e th o d  o f  V an C am p en  a n d  H o u se  (1 9 ).
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C a rb o h y d ra te s  u sed  in  each  e x p e rim e n t w ere  as fo llo w s:

E x p e rim e n t 1

R aw  c o m  s ta rc h  
C o o k ed  c o rn  s ta rc h  
R aw  p o ta to  s ta rc h  
C o o k ed  p o ta to  s ta rc h  
R aw  w h e a t s ta rc h  
C o o k ed  w h e a t  s ta rch

E x p e rim e n t 2

F ru c to se
L ac to se
F ru c to se -c o m p le x

Cooking o f  the Starches

T h e  g e la tin iz a tio n  p o in t  o f  th e  s ta rch es  w as d e te rm in e d  in  a B ra b e n d e r/ 
v isco /am y lo g rap h  (M odel V A -V E) so th a t  th e  sam e d eg ree  o f  g e lan iza tio n  
co u ld  b e  reach ed  f o r  each  s ta rc h . S ta rch  slu rries o f  a c o n c e n tra t io n  o f  
8° / o  w ere  c o o k e d  slig h tly  b e lo w  th e  p e a k  v iscosity  to  avo id  b reak ag e  o f  
th e  s ta rc h  g ran u le . T h e  tim e  re q u ire d  to  reach  th is  p o in t  is sh o w n  in 
T ab le  2.

TABLE 2

TIME REQUIRED FOR GELATINIZATION OF STARCHES

Cooking time
Starch (min)

Corn 48
Wheat 42
Potato 33

Preparation o f  the Complex

T h e  c o m p le x  f lu c to s e -5 9 F e  w as p re p a re d  a c c o rd in g  to  th e  m e th o d  o f  
S tit t  et al. (2 0 ). T h e  ra tio  o f  iro n  to  c a rb o h y d ra te  w as 1 :1 0 0  m o le  basis. 
T h e  fina l p H  o f  th e  so lu tio n  w as 1 0 .0 . Even th o u g h  th e  c o m p le x  w as n o t  
c h a ra c te r iz e d , th e  a b sen ce  o f  a  p re c ip i ta te  a ssu red  its  ex is ten ce .

Statistical Tests

T h e  re te n t io n  an d  a b so rp tio n  d a ta  w ere  su b je c te d  to  an  analysis  o f  
v a rian ce  (2 1 ) . In d iv id u a l m ean s  w ere  c o m p a re d  in  a m u ltip le  ran g e  te s t  
(22 ).
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RESULTS

Experim ent 1

T h e  F e  c o n c e n tra tio n  o f  th e  iro n -d e fic ie n t g lucose d ie t  a n d  o f  th e  raw  
s ta rc h e s  u sed  in  d ie  tw o  e x p e rim e n ts  is  p re se n te d  in  T ab le  3 . A lthough  
th e  F e  c o n c e n tra t io n  o f  th e  s ta rc h e s  w as d if fe re n t,  th e y  w ere  n o t  lik e ly  to  
h av e  m u c h  e f fe c t s ince  th e y  w ere  fed  o n ly  as a single 2 g m ea l w hich  
c o n ta in e d  6 0 ° /o  o f  th e  c a rb o h y d ra te .

TABLE 3

IRON CONCENTRATION OF GLUCOSE DIET AND OF RAW STARCHES 
USED IN EXPERIMENT l a’b

Treatment Iron (ppm)

Glucose 12.4
Potato starch 17.2
Com starch 1.1
Wheat starch 2.1

a Average of three determinations.
b Iron determined by atomic absorption.

N o d iffe re n c es  in  average d a ily  w e ig h t gain  w ere  o b served  fo r  ra ts  
d o sed  w ith  a m eal c o n ta in in g  th e  d if fe re n t c a rb o h y d ra te s . T h e  average 
d a ily  w e ig h t ga in  fo r  all ra ts  w as 5 .3  g ±  0 .3  f ro m  th e  tim e  th e y  w ere  dosed  
u n til  th e  en d  o f  th e  e x p e rim e n t.

T h e  h em o g lo b in  values p r io r  to  d o s in g  a n d  a t  th e  en d  o f  th e  e x p e r­
im e n t a re  sh o w n  in  T ab le  4 .

F ig u re  1 d e p ic ts  th e  re te n tio n  cu rves fo r  ra ts  su b je c te d  to  th e  d if­
fe re n t  t re a tm e n ts . A s th e  d a ta  reveal, ra ts  d o se d  w ith  a  g lucose  m ea l had  
h ig h e r r e te n tio n  an d  a b so rp tio n  p e rc e n ta g es  th a n  ra ts  d o se d  w ith  a m eal 
c o n ta in in g  e i th e r  o f  th e  s ta rc h e s  (raw  o r  c o o k e d ) . T h e  d iffe re n c e  in  re te n ­
t io n  b e tw e e n  g lucose  a n d  th e  s ta rc h e s  w as s ta tis tic a lly  s ig n ifican t fo r  ra ts 
d o se d  w ith  a m eal c o n ta in in g  raw  o r  c o o k e d  w h e a t s ta rc h  (T ab le  5). 
C o o k in g  h ad  a d ep ress in g  e f fe c t  o n  iro n  re te n tio n  an d  a b s o rp tio n  in  ra ts  
d o sed  w ith  a m eal c o n ta in in g  c o m  s ta rc h  (p  <  0 .0 5 ).

E x p e r im e n t  2

T ab le  6 illu s tra te s  th e  average d a ily  w e ig h t ga in  o f  th e  ra ts  in c lu d e d  in 
th is  e x p e r im e n t. R a ts  d o sed  w ith  a g lucose  m eal ga in ed  s ig n ifican tly  less 
w e ig h t th a n  th o se  fed  a m ea l c o n ta in in g  e i th e r  o f  th e  o th e r  c a rb o h y d ra te s . 
T h e  in itia l an d  f in a l h em o g lo b in  levels a re  sh o w n  in  T ab le  7 . T h e  5 9 Fe 
re te n tio n  cu rves fo r  ra ts  d o sed  w ith  d if fe re n t  c a rb o h y d ra te  m eals  labelled  
w ith  5 9 F e  are  sh o w n  in  F ig u re  2 . A nim als receiv ing  a f ru c to se  m eal
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HEMOGLOBIN VALUES FOR RATS DOSED WITH A MEAL CONTAINING 
DIFFERENT CARBOHYDRATES3’b

Treatment
Predosing

Hemoglobin
(g/lOOml)

Terminal

Glucose 6.1 (10) 6.8 (10)
Raw potato starch 6.1 (9) 6.6 (9)
Cooked potato starch 6.1 (10) 6.7 (10)
Raw com starch 6.1 (9) 6.9 (9)
Cooked com starch 6.1 (10) 6.2 (10)
Raw wheat starch 6.1 (10) 6.4 (10)
Cooked wheat starch 6.1 (10) 6.8 (10)
Standard error0 0.2 0.2

3 Values are means. Number of observations are given in parentheses.
b Means in the same column did not differ significantly (p iC0.05).
c Pooled standard error based on error mean square from analysis of variance.

Glucose — o ---
Raw corn starch_________ _Q____
Cooked potato starch-----®----
Raw potato starch — -a»—
Raw wheat starch........ .<*....
Cooked wheat starch a  .

HOURS AFTER FEEDING

FIGURE 1

Effect of carbohydrates on 59Fe retention by iron-deficient rats (Experiment 1)



TABLE 5

EFFECT OF CARBOHYDRATES ON THE RETENTION AND ABSORPTION 
OF 5 9 Fe BY IRON-DEPLETED RATSa>b

Treatment Retention0
(°/o)

Absorption
(°/o)

Glucose 73.7 (10) (a) 83.4 (10) (a)
Raw potato starch 67.4 (10) (abc) 75.8 (10) (be)
Cooked potato starch 69.8 (9) (ab) 79.4 (9) (ab)
Raw com starch 71.4 (9) (c) 81.7 (9) (ab)
Cooked com starch 64.2 (10) (c) 73.5 (10) (c)
Raw wheat starch 65.1 (10) (be) 74.6 (10) (c)
Cooked wheat starch 64.5 (10) (c) 72.6 (10) (c)
Standard errord 2.1 2.2

a Values are means. Number of observations per treatment are given in parentheses,
b Numbers in any column followed by the same letter in parentheses are not statis­

tically significant (p < 0 .0 5 ) .  
c Percentage of iron retained ten days after oral administration,
d Pooled standard error based on error mean square of analysis of variance.

TABLE 6

BODY WEIGHT GAINS OF IRON-DEPLETED RATS DOSED WITH A MEAL 
CONTAINING VARIOUS CARBOHYDRATES3’1*

Treatment Weight gain
__________________________________  (g/day)

Glucose 3.2 (6) (a)
Fructose 3.7 (8) (b)
Fructose-Cxc 3.6 (8) (b)
Lactose 3.8 (10) (b)
Standard errord 0.2

3 Values are means. Number of observations per treatment are given in parentheses.
b Values followed by the same letter in parentheses are not significantly different

(p <  0.05). 
c Rats dosed with a 5 9 Fe-fructose complex.
d Pooled standard error, based on error mean square from analysis of variance.

lab e lled  w ith  5 9 F e  a n d  th o se  fe d  a f ru c to s e  m ea l la b e lle d  w ith  a 5 9 F e 
c o m p le x , e x h ib ite d  a s ig n ifican tly  h ig h e r p e r  c e n t  a b s o rp tio n  th a n  ra ts  
fe d  a g lu co se  m ea l lab e lled  w ith  5 9 F e  (T ab le  8 ). R a ts  fe d  a la c to se  m eal 
h ad  a s ig n ifican tly  h ig h e r a b s o rp tio n  a n d  r e te n t io n  o f  5 9 F e  th a n  ra ts  
fed  a g lucose  m eal (p  < 0 .0 5 ) .
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TABLE 7

HEMOGLOBIN VALUES OF RATS DOSED WITH A MEAL CONTAINING 
DIFFERENT CARBOHYDRATESa>b

Treatment Hemoglobin 
(g/100 ml)

Predosing Terminal

Glucose 6.0 (6) (a) 8.0 (6) (a)
Fructose 5.9 (8) (a) 8.0 (8) (a)
Fructose-Cxc 6.5 (9) (a) 8.0 (8) (a)
Lactose 6.1 (10) (a) 8.0 (10) (a)
Standard errord 0.3 0.2

a Values are means. Number of observations are given in parentheses. 
b Numbers in any column followed by the same letter in parentheses are not sig­

nificantly different (p ^  0.05). 
c Rats dosed with a 59Fe-fructose complex.

Pooled standard error, based on error mean square from analysis of variance.

Glucose  ------ 0------
Lac to se  ..............

0 50 100 150 200 25

HOURS AFTER FEEDING

FIGURE 2

Effect of carbohydrates on 5 9 Fe retention by iron-deficient rats 
(Experiment 2)
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TABLE 8

EFFECT OF CARBOHYDRATES ON THE RETENTION AND ABSORPTION 
OF 5 9 Fe BY IRON-DEFICIENT RATS3^

Treatment Retention®
(°/o)

Absorption
(°/o)

Glucose 67.4 (6) (ab) 72.9 (6) (a)
Fructose 77.6 (7) (c) 84.8 (7) (b)
Fructose-Cx^ 76.7 (8) (c) 83.4 (8) (be)
Lactose 74.0 (10) (ac) 81.8 (10) (be)
Standard errore 2.4 2.7

a Values are means. Number of observations per treatment are given in parentheses.
b Numbers followed by the same letter in parentheses are not significantly different

(p <  0.05).
c Per cent retention after 10 days of oral administration of 5 9 Fe.
d Rats dosed with a 5 9 Fe-fructose complex.
e Pooled standard error, based on error mean square from analysis of variance.

DISCUSSION

In  E x p e rim e n t 1, a re d u c tio n  in  p e r  c e n t  a b so rp tio n  an d  p e r  cen t 
r e te n tio n  o f  5 9 F e  w as o bserved  in  ra ts  fed  a m eal c o n ta in in g  th e  starches 
a t a 6 0 ° /o  level w h en  c o m p a re d  to  th o se  fed  a 6 0 ° /o  g lucose d ie t. This 
d ep re ss io n  w as s ta tis tic a lly  s ig n ifican t (p  <  0 .0 5 )  fo r  c o o k e d  c o m  starch , 
raw  w h e a t s ta rc h  a n d  c o o k e d  w h e a t s ta rch .

C ook ing  o f  th e  s ta rc h e s  seem ed  to  d ep re ss  fu r th e r  th e  iro n  ab so rp tio n  
an d  re te n tio n , b u t  d iffe ren ces  w ere  n o t  s ig n ifican t w h en  c o m p a re d  to  raw 
s ta rch es .

C o m  s ta rc h  h as  b e e n  re p o r te d  b y  so m e  resea rch ers  to  b e  a negative 
fa c to r  in  iro n  a b so rp tio n  (2 3 ,2 4 ) . N everthe less, M iller a n d  L andes (25) 
in fo rm e d  a po sitiv e  e ffe c t o f  c o rn  s ta rc h  o n  iro n  a b so rp tio n  b y  rats. 
B ind ing  o f  iro n  to  m o d ified  c o rn  s ta rc h  has b een  d e m o n s tra te d  in vitro 
(1 7 ), an d  th is  m ay  be th e  m ech an ism  b y  w h ich  i t  red u ces  iro n  availab ility  
in vivo. T h e  a d d itio n a l d ep re ss io n  in  iro n  re te n tio n  a n d  a b so rp tio n  
o bserved  w ith  co o k ed  c o m  an d  c o o k e d  w h e a t s ta rc h  —b u t  n o t  p resen t 
w ith  p o ta to  s ta rc h — is p o ssib ly  d u e  to  d iffe ren ces  in  th e  s tru c tu re  o f  the  
g ranu les. S ince th e  a m y lo se /a m y lo p e c tin  ra tio  o f  th e  th re e  starches 
assayed  is s im ilar, th e  d iffe re n c e  c a n n o t b e  a t tr ib u te d  to  th is  f a c to r  (26).

C ook ing , h o w ev er, p ro d u c e s  a g re a te r  a b so rp tio n  su rface  and  th e re ­
fo re , a h ig h e r c a p ac ity  to  a d so rb  ca tio n s .

T h e  a d d itio n a l d ep ress io n  in  iro n  re te n tio n  an d  a b so rp tio n  w hen 
c o o k e d  s ta rc h  is fed  to  i ro ird e f ic ie n t  ra ts  deserves fu r th e r  investig a tio n .

T h e  e ffe c ts  o f  s ta rch es  o n  iro n  a b so rp tio n  is q u ite  re lev an t to  h u m an
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n u tr it io n . In d eve lop ing  c o u n tr ie s , d ie ts  are  genera lly  h igh  in  cerea l 
p ro d u c ts , o f te n  w h o le  gra in  cerea ls , a n d  low  in  an im al p ro d u c ts . T h e  
in h ib ito ry  e ffec ts  o f  cerea ls  o n  iro n  a b so rp tio n  have b e e n  tra d itio n a lly  
a t tr ib u te d  to  th e  p re se n c e  o f  p h y ta te s  (1 0 )  and  f ib e r  (1 0 ,1 3 ,2 7 )  b u t  th e  
d a ta  h e re in  p re se n te d  suggest th a t  h igh  in ta k e s  o f  s ta rc h  m a y  b e  in h ib ito ry  
as w ell.

T h e  en h a n c in g  e f fe c t th a t  f ru c to se  h ad  on  iro n  a b s o rp tio n , as  fo u n d  
in o u r  e x p e rim e n ts , is in  a c c o rd a n c e  w ith  so m e  li te ra tu re  re p o r ts  (2 4 ,2 8 , 
29).

E ven th o u g h  th e  fo rm a tio n  o f  an  5 9F e -fru c to se  c h e la te  in vitro w as 
ev id en t in  o u r e x p e r im e n ts , w e c a n n o t d raw  an y  co n c lu ss io n s  as to  w h e th e r  
th is  is th e  m ech an ism  b y  w h ic h  f ru c to s e  increases  iro n  a b so rp tio n  as h as  
b een  p ro p o se d  (2 8 ). O th e r  m ech an ism s su ch  as e n h a n c e m e n t o f  iro n  
a b so rp tio n  b y  fru c to se  m e ta b o lite s , p y ru v a te  a n d  la c ta te  have b een  sug­
gested  (2 9 ), an d  it m a y  w ell b e  th a t  b o th  m ech an ism s p lay  a ro le . T h e  
in ab ility  o f  th e  5 9F e-fru c to se  co m p lex  to  fu r th e r  increase  iro n  a b so rp tio n  
w hen  c o m p a re d  to  5 9 F e -fru c to se  d o e s  n o t  ru le  o u t  th e  p o ss ib ility  o f  th e  
ch e la te  fo rm a tio n  as m ech an ism  to  fa c ilita te  iro n  a b so rp tio n . I t  m ay  
w ell b e  th a t  an  iro n -fru c to se  c o m p le x  is fo rm ed  in  th e  s to m a c h , an d  th is  
cou ld  lead  to  sim ilar a b so rp tio n  m e a su re m e n ts  w ith  b o th  5 9 F e -fru c to se  
co m p lex  labe llin g  a n d  5 9 F e  lab e llin g  o f  fru c to se  m eals .

In  c o m p a riso n  to  ra ts  d o sed  w ith  a  g lucose m ea l, a  s ig n if ican t increase  
in iro n  re te n tio n  w as o b serv ed  f o r  ra ts  fed  w ith  a  la c to se  m eal. T h e re  w as 
a s ig n ifican t in c rease  in  a b s o rp tio n  b u t  th e  increase  in  re te n t io n  w as n o t  
sign ifican t.

T h e  en h a n c in g  e f fe c t o f  la c to se  o n  c a lc iu m  a b so rp tio n  h as b e e n  w idely  
re p o rte d  (3 0 ,3 1 ), an d  th e re  is  so m e  ev idence  th a t  la c to se  increases z in c  
a b so rp tio n  (3 2 ). A m ine  an d  H egsted  (2 4 ) , f o r  ex a m p le , re p o r te d  an  
increased  iro n  re te n tio n  w h e n  iro n -d e fic ie n t ra ts  w ere  fed  a 6 0 ° /o  lac to se  
d ie t. T h e  iro n  re te n tio n  va lu es  n o tif ie d  b y  A m in e  an d  H egsted  w ere  lo w e r 
th a t th o s e  fo u n d  in  o u r  s tu d y , b u t  th e  te n d e n c y  o f  la c to se  to  increase  
iro n  a b so rp tio n  is e v id e n t in  b o th  th e ir  e x p e r im e n ts , a n d  ou rs.
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RESUMEN

EFECTO DE ALGUNOS CARBOHIDRATOS EN LA ABSORCION DE HIERRO

Se llevaron a cabo dos experimentos, con el propósito de examinar el efecto de 
varios carbohidratos (fructosa, lactosa, almidón de maíz, almidón de papa y almidón 
de trigo) en la utilización del hierro, por ratas deficientes en este elemento.

Las ratas recibieron una sola comida marcada con 5 9 Fe que contenía el carbo­
hidrato a ensayar a un nivel de 60°/o. En el resto del experimento las ratas fueron 
alimentadas ad libitum con una dieta que contenía glucosa como fuente de carbohi­
dratos al nivel de 60°/o. En ambos ensayos las ratas no recibieron alimento durante
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la noche anterior, y la dosis se ofreción como una comida, en la mañana.
Para determinar el hierro 59, las ratas se contaron en un “contador de cuerpo 

entero” entre dos y cuatro horas después de la dosis, y cada día durante los 10 días 
siguientes. Se determinaron el porcentaje de retención y el porcentaje de absorción, 
así como los valores de hemoglobina.

En el primer experimento, el reemplazo de glucosa por fructosa al nivel de 60°/o 
aumentó significativamente la retención y la absorción del hierro. Con la lactosa tam­
bién se notó un aumento de estos parámetros, pero dicho incremento no fue estadís­
ticamente significativo.

La administración de 59Fe como un quelato "Fe-fructosa no tuvo efecto signi­
ficativo en la retención y absorción del hierro, comparada con el efecto resultante de 
dosificar con el 5 9 Fe absorbido a la fructosa. Este hallazgo no descarta la posibilidad 
de que la quelación sea el mecanismo responsable del efecto promotor de la fructosa 
en la absorción del hierro. El complejo puede haberse formado en el estómago, dando 
como resultado una absorción similar para la comida marcada con 59 Fe, y la marcada 
con el complejo 5 9 Fe-fructosa.

En el segundo experimento, la' administración de una comida marcada con 5 9 Fe 
que contenía cualquiera de los almidones al nivel de 60°/o, se tradujo en una reduc­
ción en la retención y en la absorción de 59 Fe. El efecto, sin embargo, fue estadísti­
camente significativo sólo para el almidón de maíz cocinado, el almidón de trigo 
crudo, y el almidón de trigo cocinado. El efecto de la cocción en reducir el porcentaje 
de retención y el porcentaje de absorción fue estadísticamente significativo para el 
almidón de maíz.

El efecto inhibidor de los almidones en la absorción de hierro, es importante en 
la nutrición humana. En los países en vías de desarrollo, las dietas por lo general son 
ricas en cereales y pobres en productos animales. Los efectos inhibitorios de los cerea­
les han sido atribuidos tradicionalmente a la presencia de fitatos y fibra, pero los datos 
aquí presentados sugieren que una alta ingestión de almidones puede contribuir 
notoriamente a inducir este efecto inhibitorio.
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