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Chronic lactose intake modifies the
gastric emptying of monosaccharides but
not of disaccharides in weanling rats
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Abstract

Ninety-six weanling male Wistar rats were fed for four weeks one &y words
two different chows: a normal rat chow containing 55.5% (w/w) starehGastric emptying
(control group, N = 48) or a rat chow in which starch was partialfyintestinal motility
replaced by lactose, in such a way that the experimental group (N =4Bjctase
received 35.5% (w/w) starch and 20% (w/w) lactose. The gastritactose
of four test meals containing lactose (5% or 10%, w/v) or glucose +
galactose (5% or 10%, w/v). Homogenates of the small intestine were
assayed for lactase activity. The gastric retention values were obtained

15 min after orogastric infusion of the liquid meals. The median values

for gastric retention of the 5% lactose solutions were 37.7% for the
control group and 37.0% for the experimental group (P>0.02). For the

10% lactose solution the median values were 51.2% and 47.9%
(P>0.02) for the control and experimental groups, respectively. How-

ever, for the 2.5% glucose + 2.5% galactose meal the median gastric
retention was lower (P<0.02) in the group fed a lactose-enriched chow
(38.5%) than in the control group (41.6%). For the 5% glucose + 5%
galactose solution the median values were not statistically different
between groups, 65.0% for the control group and 58.8% for the
experimental group. The median values of the specific lactase activity

in the small intestine homogenate was 0.74 U/g in the control group

and 0.91 U/g in the experimental group. These values were not
statistically different (P>0.05). These results suggest that the pro-
longed ingestion of lactose by young adult rats changes the gastric
emptying of a solution containing 5% monosaccharides. This adapta-

tion may reflect the desensitization of intestinal nutrient receptors,
possibly by an osmotic effect of lactose present in the chow.

Gastric emptying is regulated by the acti- To control the gastric emptying of disac-
vation of receptors situated in the stomackharides and polysaccharides, the above re-
and in the small intestine (1). In the smalteptors are only activated following the hy-
intestine, equivalent amounts in calories ofirolysis of carbohydrates (3). Individuals
lipids, proteins and carbohydrates delay gaswith incomplete hydrolysis of lactose have a
tric emptying to the same extent as a salinlwwer gastric retention of solutions contain-
solution (2). ing this disaccharide, per unit time, than
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those with normal hydrolysis (4). The sameaqueous lactose solution or an aqueous solu-
phenomenon has been observed in rats witlon containing equal amounts of glucose +
ontogenic lactase deficiency. In these anigalactose. Two final concentrations (5 and
mals, the gastric retention of a lactose solut0 g/dl) were tested for each of the solution.
tion up to 10 min after administration wasThe 5% glucose + galactose solution con-
20% lower than that of maltose which issisted of 2.5% glucose and 2.5% galactose,
completely hydrolyzed (5). and the 10% solution consisted of 5% of
In adult rats, the prolonged intake ofeach monosaccharide. Phenol red (6 mg/dl)
lactose induces a significant increase in lasvas used as a marker (11).
tase activity, although the levels reached are The meals were infused via an orogastric
not as high as those observed during lact&ibe in a volume of 2 ml/100 g body weight.
tion (6). At the same time, the large intestinéfter 15 min, the residue remaining in the
is enlarged, with an increase in wet weighstomach was aspirated. The orogastric intu-
(7). From a functional point of view, the bation and the recovery of gastric residue
mechanisms of adaptation to prolonged lacvere performed as previously described
tose intake lead to a recuperation of unalf11,12). Gastric retention was determined
sorbed liquids and caloric substrate in théy the method of Gupta and Brans (13) and
colon (8,9). Since there is little informationthe marker was detected using a Klett
on the gastric responses to this condition, thehotocolorimeter equipped with a green fil-
present study was conducted to investigater. The gastric retention values were com-
the effects of a prolonged intake of lactos@ared by the Kruskal-Wallis test at a signifi-
on the gastric emptying of this disaccharideance level of 0.10 (14). When the values
and its constituent monosaccharides in youngere significant, the multiple comparisons
adult rats. test was applied, with a P valg®.02 indi-
Ninety-six 4-week old male Wistar ratscating a significant difference (15).
were studied. The animals were divided into Following the gastric emptying test, the
two groups (control and experimental) andgmall intestine of all animals was separated
were matched for weight and age. and homogenized on ice, using a Potter-
The control group (N = 48) was fed aElvejehem homogenizer. Lactase activity was
standard chow containing 55.5% starch, 20%easured in the homogenates using the as-
casein and 11% vegetable oil, as well as say described by Dahlqvist (16).
mixture of vitamins, mineral salts and cod- The median valve of specific lactase ac-
liver fat, for four weeks (10). The experi-tivity (U/g small intestine wet weight) was
mental group (N = 48) was fed a chow irhigher in the group fed a lactose-enriched
which starch was partially replaced by monoehow (0.91 U/g) than in the one fed a normal
hydrated lactose, so that this group receivechow (0.74 U/g), but the difference was not
a chow containing 35.5% (w/w) starch andstatistically significant (P>0.05, Studetit
20% (w/w) lactose. Each group was housetést) (17).
in cages containing a maximum of 12 ani- Figure 1 shows the gastric retention of
mals each. Tap water and the respectiest meals containing 5% lactose or 2.5%
chows were providedd libitumthroughout glucose + 2.5% galactose solutions. In the
the four weeks. control group, the median retention value for
The gastric emptying of fluid was studiedthe monosaccharide solution was significant-
on the 28th day following a 20-h fast. Thely higher than the median value for the lac-
control and experimental groups were ditose-containing test meal (41.6%37.7%).
vided into four subgroups containing 12 aniThese results are consistent with data in the
mals each, which were then fed either atiterature (18) and show that, in young adult
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rats with ontogenic lactase deficiency, the

P<0.02
gastric emptying of lactose-containing solu- 80 - |<—
tions is faster than that of a mixture ol P<0.02
monosaccharides. In the experimental grou| 4 . T |

. . P<0.02
the median retention value of 2.5% glucos
+ 2.5% galactose solution was not differen - P<0.02 o
from the lactose solution (38.50637.0%). P<0.02
Likewise, there was no difference in the 1

median retention value for the lactose-con
taining meal between the control and expel
imental groups (37.7%s37.0%). However,
the median retention value for the glucose
galactose meal was significantly lowerinthe 5 S
experimental group (38.5%) than in the con

trol group (41.6%). These results indicate 20
that the intake of the lactose-enriched cho 5%glu+gal 5% lactose  10%glu+gal  10% lactose
did not interfere with the emptying of the
disaccharide-containing solution but did
change the emptying pattern of the monosa 0 Control group @ Experimental group

charide meal. This alteration probably re-

flects a down-regulation of intestinal glu- Figure 1 - Gastric retention (%) 15 min after the infusion of test meals containing 2.5%
cose receptors, and may be mediated by th®cose + 2.5% galactose (5% glu + gal), 5% lactose, 5% glucose + 5% galactose (10% glu

osmotic effect of the chow. a phenomenor‘i gal) or 10% lactose. The rats were fed normal chow (control) or chow with 20% (w/w)
! lactose (experimental) for four weeks after which time the gastric retention was measured

which has been reported in humans fOHOWI'N = 12 per subgroup). The data are presented as box plots, where the intermediate, lower
ing the intake of high quantities of glucosend upper horizontal lines indicate the median, first and third quartiles of the gastric
(19)_ retention values, respectively, and error bars indicate the maximum and minimum gastric

. retention values observed. Significant differences between subgroups tested by the Kruskal-
0
The retention values for the 10% I_aCtOS%VaIIis test (P<0.10) followed by the multiple comparisons test (P<0.02) are indicated in the
and 5% glucose + 5% galactose solutions argure.

presented in Figure 1. Emptying was similar

to that observed with the 5% solutions; theleficiency, the process of adaptation to

lactose retention values were lower than thosghronic lactose intake does not involve an

for the glucose + galactose solution and weralteration in the gastric emptying of the di-

comparable between the control and expersaccharidéut changes the emptying pattern

mental groups. Unlike the results for the 5%of the 5% monosaccharide test meal.

concentrations, the retention values for the

10% monosaccharide solution did not diffeAcknowledgments

between groups, suggesting that the desensi-

tization effect of a lactose-enriched chow The authors thank Maria Cristina

observed with less concentrated meals m&yernandes Alvin and Marise Mello Carnelossi

have been supplanted by the effect of te@runelli for technical support, and Prof.

meal osmolality. Stephen Hyslop (Departamento de Farmaco-
In conclusion, the present results shoviogia, FCM, UNICAMP) for reviewing the

that, in adult rats with ontogenic lactaseEnglish text.
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