
REVISTA ESPAKOLA DE F1SIOLOGIA, 35, 111-114. 1979

Studies on the Competitive Intestinal Absorption
of Amino Acids, and Sugars in Two

Teleost Fishes
V. K. Garg

Department of Zoology, D.A.V. (P. G.) College
Muzaffarnagar (India)

(Received on September 6, 1978)

V. K. GARG. Studies on the Competitive Intestinal Absorption of Amino Acids, and
Sugars in Two Teleost Fishes. Rev. esp. Fisiol., 35, 111-114. 1979.

In both fishes Ophiocephalus punctatus and Heteropneustes fossilis, the compound
of the same group inhibited the transport rate of another compound such as, both
glucose and fructose inhibited the uptake of xylose. Glucose was comparatively more
inhibitory in nature than fructose. Transport of one amino acid was also inhibited in
the presence of another amino acid. In glycine transport, leucine was stronger inhibitor
than tyrosine. Almost similar results have been observed in both fishes irrespective
of different feeding habits.

Non-electrolyte transport in the intes
tine, is believed to be mediated by at least
three separate and parallel sodium-de
pendent absorption mechanisms, respon
sible respectively for the absorption of
monosaccharides, neutral amino acids and
dibasic amino acids (14). Studies on the
action of sugars on neutral amino acid
transport have been more widespread (1)
and have to lead to discussion on the
mechanism of interaction. Wiseman (17)
first suggested that the monoamino-mo
nocarboxylic amino acids shared a com
mon transport mechanism in the intestine.
The effect of neutral amino acids on the
transport of dibasic amino acids and vice
versa, originally was believed to be negli

gible (5). Earlier reports revealed that
some neutral amino acids inhibit the in
testinal absorption of arginine and lysine
in vitro, whereas others stimulate it (13).
However, the studies on the effect of
neutral amino acids on neutral amino
acids and the interaction between mono
saccharides for their transport are much
fewer. Therefore, the present study is
designed in two teleost fishes Ophioce
phalus punctatus and Heteropneustes fos-
siles of different feeding habits.

Materials and Methods

The fishes of almost equal in size
(20 cm in length end 75 g in weight in 
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case of Ophiocephalus punctatus and 40 g
in weight and 20 cm in lenght in Heterop-
neustes fossiis) were starved for 48 hrs
to clear off the alimentary canal from
any food material. After anesthetizing
with solvent ether, fishes were dissected
and the intestine and pyloric caeca both
were washed thoroughly with Kreb’s
Ringer bicarbonate (KRB) solution and
then the sacs were prepared in vivo ac
cording to Musacchia and Bramanate
(9). To observe the effect of glucose or
fructose (1.25 mM) on transport of xylose
(1.25 mM), and of leucine or tyrosine
(1.25 mM) on transport of glycine (2.5
mM), two batches of control and ex
perimental fishes were run side by side.
In case of control fishes, the transported
amount of xylose and glycine was sep
arately determined at intervals of 10,

20, 30, 35, 40, 50 and 60 min according
to Sastry and Garg (15). In experimen
tal fishes, after the time interval of 30
min, 1.25 mM concentration of desired
sugar or amino acid was made in the
filling solution in addition to the presence
of xylose or glycine and then transported
amount was determined and compared
with control ones at different time inter
vals of 35, 40, 50 and 60 min. All ex
periments were repeated thrice in each
case at 28 ± 2.5° C.

Results

The experiments showed that the addi
tion of glucose or fructose inhibits the
transport of xylose in both fishes. At 35
minutes stage, the transport of xylose
does not show any effect in case of

Transport Qumoles/a/mln)

Table I. Effect of sugars on transport of xylose (1.25 mM).

Sacs
Sugars

added 10 20 30 35 40 50 60

Ophiocephalus punctatus

PC
None
Glucose
Fructose

3.1 ±0.6 4.2 ±0.6 5.6 ±0.6 5.9 ±0.7
5.8 ±0.3
5.8 ±0.3

6.8 ±0.9
5.0 ±0.6
5.3 ±0.3

8.1 ±0.8
3.8 ±0.3
4.4 ±0.3

9.0 ±1.1
3.2 ±0.2
3.9 ±0.2

Al
None
Glucose
Fructose

7.1 ±0.3 8.7±0.6 10.1 ±1.2 10.7±0.9
10.3 ±0.8
10.6±0.8

11.3±1.3
8.2 ±0.8

10.4 ±0.9

11.8±1.2
6.4 ±0.8
9.3 ±0.7

12.4± 1.3
5.7±0.5
8.6 ±0.8

PI
None
Glucose
Fructose

4.5 ±0.4 6.3 ±0.8 7.4 ±0.9 7.9 ±0.8
7.9 ±0.7
7.4 ±0.6

8.3 ±0.6
6.4 ±0.9
7.7 ±0.9

9.7 ±1.2
5.4 ±0.5
6.2 ±0.7

10.2 ±1.4
4.7 ±0.3
5.8 ±0.7

Heteropneustes fossllls

Al
None
Glucose
Fructose

8.8 ±0.9 9.4 ±1.1 10.6±1.2 11.3±0.8
11.9±0.9
11.7± 1.2

13.1 ±1.3
9.4 ±1.7

10.3 ±1.0

14.8 ±1.3
7.3 ±0.9
9.6 ±0.7

15.7 ±1.2
7.0 ±0.9
8.4 ±0.8

Ml
None
Glucose
Fructose

8.1 ±0.8 8.8 ±0.8 10.2±0.9 11.8±0.9
11.9±0.9
12.1 ±0.8

12.8± 1.1
10.2 ±0.8
11.9±1.1

13.3 ±1.2
8.4 ±0.4

10.0 ±0.8

14.3±0.9
6.6 ±0.9
8.8±0.7

PI
None
Glucose
Fructose

12.1 ±1.1 14.8 ±1.2 15.4± 1.6 15.9±1.1
16.4± 1.2
16.6±1.2

16.3 ±1.2
14.4±1.1
15.8± 1.2

16.9±1.1
12.5± 1.3
14.8 ±1.3

17.3±1.6
10.4± 1.2
11.3±1.1

PC: Pyloric caeca; Al: Anterior Intestine; Ml: Middle Intestine; PI: Posterior Intestine.
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Transport U<moles/g/min)

Table II. Effect of amino acids on transport of glycine (2.5 mM).

Sacs
Amino acids

added 10 20 30 35 40 50 60

Ophiocephalus punctatus

None 5.4 ±0.6 7.3 ±1.3 10.8±0.8 12.2 ±1.3 14.6 ±1.5 17.5±1.7 20.7 ±2.1
PC Leucine 11.4±0.8 10.5 ±0.9 8.7 ±0.6 5.5 ±0.6

Tyrosine 11.8± 1.1 11.4±0.9 10.7 ±0.8 9.0 ±0.8

None 9.3 ±1.2 14.4 ±1.7 18.7±1.1 21.2 ±2,4 23.4 ±2.4 27.6 ±2.1 29.3 ±2.1
Al Leucine 19.2 ±1.4 18.3 ±1.7 15.4±1.1 11.2±1.1

Tyrosine 20.6 ±1.7 19.7±1.9 182±1.3 16.7±1.7

None 9.6 ±0.9 12.8± 1.7 16.2±1.3 17.8 ±1.7 18.3 ±1.9 21.5 ±2.3 24.6 ±2.3
PI Leucine 16.0± 1.3 16.8±1.5 13.3 ±1.3 11.4±1.3

Tyrosine 17.2± 1.8 16.8±1.7 15.4±1.7 13.5±1.2

Heteropneustes fossilis

None 10.5 ±0.8 15.6 ±1.3 18.2±1.2 20.6 ±1.8 23.3 ±2.6 28.2 ±2.3 33.3 ±3.2
Al Leucine 19.8±1.6 18.9 ±2.1 15.7± 1.6 13.4 ±1.7

Tyrosine 20.4 ±1.3 19.8±1.7 17.8±1.6 15.8±1.5

None 10.2±0.7 14.3 ±1.1 17.6±1.7 18.9 ±1.7 21.6 ±2.1 28.3 ±2.3 31.7±2.8
Ml Leucine 18.0±1.9 17.6±1.3 15.3±1.8 12.8 ±1.4

Tyrosine 18.5 ±2.1 18.0 ±2.1 17.1 ±1.2 15.8±1.7

None 7.8 ±1.1 11.0±0.9 14.3 ±0.9 16.2 ±1.3 18.1 ±1.8 22.8 ±1.9 28.6 ±2.3
PI Leucine 15.7±1.6 15.2 ±1.4 13.3 ±1.4 11.5±1.5

Tyrosine 16.0±1.6 15.4±1.7 14.4 ±1.7 12.9 ±0.9

PC: Pyloric caeca; Al: Anterior Intestine; Ml: Middle Intestine; PI: Posterior intestine.

Ophiocephalus while in case of Heterop
neustes there was a slight increase in xy
lose transport at this stage but with
further increase in incubation time there
was corresponding decrease in xylose
uptake in both fishes. The decrease in
xylose uptake was quite significant at
60 minutes interval. Glucose was found
to be more effective than fructose.

The uptake of glycine was inhibited in
both fishes due to the addition of leucine
or tyrosine in the filling solution of gly
cine. The effect was less in the beginning
but increased with lapse of time. In con
trast to tyrosine, leucine was strong inhib
itor in transport of glycine. Overall,
inhibition in xylose and glycine transport
was greater in Ophiocephalus than that in
Heteropneustes. Among all the sacs the 

pyloric caeca was affected most and in no
case the regional variation was disturbed.

Discussion

The absorption characteristics of sugar,
administered separately and as a mixture,
often differ; the same is also true for
amino acids. It was found that slow
absorbable nutrients have less effect on
the transport rate of other nutrient than
the more absorbable ones. The inhibition
of the absorption of one sugar by the
presence of another sugar or of one amino
acid by another amino acid, suggests
that the two sugars or two amino acids
share a common transport system. Wise
man (17) was first to use competition
studies to explore the possibility that 
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there might be more than one transport
system for L-amino acids. He found
evidence of competition between various
monoaminomonocarboxylic acids, but not
between these and the diamino or dicar
boxylic acids. The results of the present
investigation on neutral amino acid trans
port agree with the published data of
Fearon and Bird (4). Herzberg et al.
(6) investigated competition among cat
ionic amino acids. The active transport
of L-amino acids by the mammalian in
testine and the interactions between indi
vidual compounds have been studied by
Munck and Schultz (8). Mutual inhibi
tion in intestinal transport of aromatic
amino acids in vitro systems occurs when
there is relatively, a large ratio of the
inhibitor to the inhibited amino acid (2).
Wapnir and Lifshitz (16) noted inhi
bition of intestinal absorption of L-phe-
nylalanine in vivo by L-alanine. In vitro
studies have shown that glycine absorp
tion was reduced by methionine (10, 11),
alanine (7) and histidine (5) and that
histidine absorption was inhibited by
glycine, alanine and methionine (5). Me
thionine also reduced both glycine and
histidine absorption in vivo in rat and
chick, whereas glutamic acid did not
effect histidine absorption (10, 12). On
the other side. Robinson and Felber
(13) found that L-arginine uptake could
be stimulated by the presence of a va
riety of neutral amino acids. Recently,
Debnave and Levin (3) reported the
effect of specific dietary sugars on the
transport of other sugar and gave their
view in support of multiple sugar carriers.
However, in contrast to slowly absorbable
substances more rapidly absorbable sub
stances were effected more.

Resumen

En ambos peces, Ophiocephalus punctatus y
Hcteroptteustes fossilis, el compuesto del mis-
mo grupo inhibia la velocidad del transporte
de otra combination, v.g., la glucosa y la fruc

tosa inhibian respectivamente el consumo de
xilosa. La glucosa inhibia m&s comparativa-
mente que la fructosa. La presencia de un ami-
noacido tambidn inhibia el transporte de otro
amino&cido. En el transporte de glicina, la leu-
cina se mostraba mas inhibidora que la tiro-
sina. Se han observado casi identicos resulta-
dos en ambos peces, independientemente de
los diferentes tipos de dieta.
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