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It has been demonstrated clearly that blood urea does not only

enter into the forestomach of r u m i n a n t s , but it also is transfered

into the abomasum, into the small and into the large intestine

(Nolan, 1975; Nolan et al. 1 9 7 6 ) . F u r t h e r m o r e , distinct variations

in the influx of urea into the total gastrointestinal tract (GI-

tract) due to feeding conditions and due to differences in the

composition of digesta were observed in studies with c a t t l e , g o a t s ,

sheep and llamas.

In the present studies transfer of blood urea was measured into the

temporarily isolated and perfused colon of conscious goats.
14

Simultaneously total urea turnover was estimated using C-urea.

Temporarily isolated and perfused colon

In three goats, weighing 50-70kg, two cannulae were implanted, one

cannula in the caecum or in the proximal colon about 20'em distal

to the caecal colonie junction, and the other cannula in the proximal

colon about 20cm distal of the first cannula. For the experiments

the colon was cleaned with a solution of a composition similar to

the colonie contents. At the beginning of the experiment a balloon

was positioned immediately proximal to the second cannula. Once

the ballon was positioned, the colon was cleansed until the rectal

fluid became clear. This generally required 1.5 to 2 hours infusion

of 3-4 liter of test solution. A continuous infusion of the test

solution was then initiated with a calibrated infusion pump. À

steady state was defined by maintenance of a constant concentration

of PEG, pH, electrolytes in the rectal samples. Rectal samples were

taken via a rectal tube.

In some more recent experiments instead of the two cannulae and the

ballon reentrant ccnnulae are prefered in the proximal colon.
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Transfer of blood urea into the temporarily isolated and perfused

colon and into the total GI-tract

The entry of blood urea into the total GI-tract was estimated from

the difference of the total urea turnover and the renal urea

excretion. The transfer of blood urea into the colon is the amount

of urea or ammonia detected in the perfused solution. Findings are

compiled in the following table. Three different feeding conditions

were selected: (1) control (hay ad l i b . ) , (2) 48 hours without food

(3) high energy-low protein (sugar pulp plus s t r a w ) .

plasno urea
concentration

(mmol/I)

transfer of blood urea
(nmoi/h)

colon [-tract

plasma urea clearance
(mi/piin)

colon GI-tract

:ontrol (hay ad lib.) 4.0 +_ 0.7

Î8 hours without food 6.8 +_ 0.5

iugar pulp plus straw 2.8 + 0.8

0.52 +_ 0.01 6.3 + 2.0

0.65 i 0.23 4.5 t_ 1.3

0.23 * 0.13 25.2 + 10.2

1.2 ± 0.2

0.79+ 0.23

0.68+ 0.28

29.9 + 15.7

11.0 +_ 2.6

149.8 + 32.7

Transfer of blood urea into the colon in percentage of the entry into

the total GI-tract was 8% during control feeding, 1 4 % without food

and 1% during sugar pulp feeding. Variations in the transfer of blood

urea into the colon and into*the GI-tract did not correspond with the

plasma urea concentration. When food was withheld for 48 hours urea

secretion into the colon was not significantly higher than during

control feeding, although plasma urea concentration was increased

markedly. Urea concentration into the total GI-tract was even dimi-

nished. During control feeding and after 48 hours without food on the

average 5mmol urea or 2 0 % of total urea turnover recirculated into

the GI-tract per hour; feeding sugar pulp increased recirculation to

70% of total turnover. Sugar pulp caused a more pronounced decrease •

in urea transfer into the colon than expected from the lower urea

concentration. In spite of the lower plasma urea concentration the

entry of urea into the total G I - t r a c t , h o w e v e r , was very high.
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Plasma urea clearance due to the entry of blood urea into the

GI-tract is an indicator of urea transfer in relation to plasma

urea concentration. Therefore these data are an indicator for the

mean permeability of the GI-tract wall to urea. The highest

permeability was found in the colon during control feeding, and

for the total GI-tract during sugar pulp feeding. Changes in the

permeability due to feeding conditions seemed to be less in the

colon compared with the pronounced changes in the GI-tract proximal

to the colon.

In a series of experiments during control feeding plasma urea

concentration was elevated by intravenous infusion of urea. Plasma

urea concentration was elevated in a stepwise manner from 3.7 to

10.6mmol/l, and blood urea transfer into the colon increased linearly

from 0.20 +_ 0.01 to 0.52 +_ 0.02mmol/h. This indicates that during a

constant experimental condition (constant permeability of the GI-

tract wall) blood urea diffusion into the colon depends on the plasma

urea concentration. However, the experiments with different feeding

conditions clearly demonstrate that changes in the permeability of

the GI-tract wall have a more pronounced influence on the amount of

blood urea entering the GI~tract than the differences in plasma urea

concentration.
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