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Passage of Ingesta through the Digestive Tr-
act in Sheep by Using QChromic Oxide as a
Marker

1. A. Khalil and H. M. Morad
Faculty of Agriculture, Cairo University, 'Giza, Egypt.

C;s:v,n»;m_x'mv},: study was undzrtaken bafwzzn Msrino and native
sheep breeds (Ossimi and Rahmni) at the Facalty of Agriculture
Cairo University, with th2 aim of studying ths rate of passage of
ingesta chrough the digestive tract, using chromic oxide as a marker.
Four rams of eazh brazd wore slaaghterad successively after
6,12,24 and 48 hr from fe:ding the maricer to maasurs ths waight
of the contents and thz concentration of Cr, 0, ineach compartmant
of the digestive tract. The main results were z
1. 6 hr after dosing,, 90% of the [eed coasum>d was still
retained in the rumzn . Th2 M:rino showsd the greatest retén-
lion. '
2. After 12 hr the ram>n contained only 20% of the feed .
The Merino showed the highest retention, The'same trend for
breed differences was observed in the colon, :

3. After 24 hr the Merino retained 15% of the fezd in the
ruminoreticalam while the native breeds retained only 1027.

4. After 48 hr tha forestomizh (ruminoreticalum and omasum)
of the native bresds ware combletely free of Cr,0, while the Mer -
ino still showed thes presonce of the marker in the forestomach
{omasumj,

“The rate of passage of digesta is onc of the important factors in determining
‘he efficiency with which the animal utilizes a given amount of feed, another
mportant [actor is the rate of breakdown ol the feed to provide the recjuire-
qnents of the animal (Blaxter et al., 1956).

Various terms are used to describe the flow of ingesta through the digestive
tract including transit time, retention time, rate of passage, and rate of flow
or tate of transport  Any of these terms implies the time taken by undigested
sesidues from a given meal to reach the faeces or any point in the gut( Kotb.
and Luckey, 1972). \

The problem of measuring this time has been approached using chromic
oxide (Cr, O,) techniques {Lambourne, 1957), to show the time taken by
Llover or herseern to pass completely through the digestive tract.
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Balch (1950), Blaxter et al.(1956) and Phillipson and Ash (1965) sugges--
ted that the passage of ingesta through the digestive tract of ruminants could be:
regarded as a kinetic process. They proposed the following model.

(Ky) (Ky) fr)
—— B — iy ¢ =Ly R
Rumen Abomasum Duodenum Faeces

There was no direct cxperiment to show- that those three constants actually
represent events in the specific parts of the tract,

In the present experiment the following model was suggested

(Ky) (Ky) (K) (Ky) (K) (r)
A-——=B- s (C > D — = . -=»= F —— %R
Rumine  Omasum Abomasum Small  Cecum Colon Faeces-

reticulum intestine
Where K, K K, Ky and K;. are constants of passage

and (1) is a time delay between F and R.

Little information is available for Egyptian clover (Trifolium Alexandri.
num), the main animal feed in Egypt, concerning its rate of passage and the-
quantity of digesta that passes a point along the digestive tract in a given time
period,

Another objective of this study was to find out any difference that may
exist between imported Merino and the native sheep breeds, Ossimi and Rahm-
ani, in this respect. '

Material and Methods

The rvate of passage of the mgesta through the digestive tract was recorded.

using chromic oxide as a marker. Four rams, aged [5 months, from each of

the Ossimi, Rahmani and Merino breeds were used. Fach ram was, given: 5g
~of Cr O, in a capsule. Each animal was given 10 kg of berseem adlibitum,

Rams of cach breed were slaughtered suceessively afier 6, 12, 24 and 48 hr.,
to find out the concentration of Cr; O, in cach compartment of the digestive
tract after the lapse of the specified period of time denoting the rate of passage:
through the digestive tract within that fixed peried.

The mean concentration of Cr, O, was determined according to the:
following equation after Lambourne (1957). :

The percentage of maker in each compartment =

weight of markers in any cormpartinent

- b aE e o —e——— & T
lotal weight of the marking dosing )

Egypt. J. Anim. Prod. 17, No. 2 (1977)



i ) § = -
PASSAGE OF INGESTA THROUGH THE DIGESTIVE TRACT a7

The procedures used were those described by Smith (1955), Analytical Meth-
.ods Committee (1960), Carter et al. (1960), Whitby and Daphne Lang (1960}
and Al and Lvane (1967).

The concentration ‘of Gr, O, was estimated by colorimetric technigue wt

425 W.I.

Results and Discussion

After 6 hr from dosing, the rumen retained more than 90% of the
3 7
deed consumed (Table 1). The Merino showed the greatest feed retention
(Fig. 1).
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Fig. I The percentage value of Cr, O, in compartments of the
digestive tract of Ossimi, FRahmani and WMerino sheep at
6,224 and 48 hr from dosing.

After 12 hr the rumen contained about 209% of the feed, the Merina
showed also the highest retention after 24 hr, the Merino retained In its rumen
15% of the fced while the native breeds retained only 109%.  Whether this
greater retention of feed can be a criterion explaining the better rumen
digestion in Merino is a question of concern in this work.

The ruminoreticulum and omasum of the native breeds were completely
free of Cr, O, at 48 hr after dosing {Fig. 1). On the other hand the Mer-
ino, however, still showed the presence of the marker in the omasum which
denotes slowest evacuation of the rumunoreticulum.

Tt was reported that the marker of Cr, O, had passed from the rumen
throught the omasum the abomasum in 1/ hr (Lambourne, 1957). This rumen
.evacuation is greatly related to feeding habits {Campling ¢t al., 1961; Balch, 1961
and Balch and Campling, 1965).
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The intestinal tract showed ne breed difference in feed retention at 12 he
(around 8%), while at 24 hr, it showed less retention in Merino (4, 9 and 9%
in Merino, Ossimi and Rahmani, respectively) and the same was also noticed
at 48 hr (39 and 9% in Merino, Ossimi and Rahmani respectively),

Another characteristic breed difference was the very low retention of feed
in the cecum of Merino cornpared to the native breeds at any time after Ur, (3,
dosing (Table 1). The colon also showed the same breed difference but
alter 12 hr from dosing.

The results may indicate the good adaptation of the local breeds of
sheep to the coarse roughages usually available for sheep feeding in Egypt.

The native breeds have adopted feeding habits which make contribute 16
their efficiency utilizing such feeds (Sharafeldin and Shafie, 1962),

This breed difference however needs more confirmation. Ruminal and
caccal fistulae offer greater accuracy and better testing at shorter time intervals.
Feed type and management for hoth local sheep and imported Merino must
have particular consideration,
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