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A SEEIES of feeding and in viire experlments were carried
out in order to study the nature and fevmentative abilities oi
the contents of the cecum of the rabbit, Also the effect of the
cecal comtents on the urea uifilization was investigated. The
results of in vitro experiments proved ¢hat the ececum is the
main fermentative organ of the digestive tract as judged by
ihe chemical composition, especially the levels of VEA. The
cocal contemts ave active in breaking down cellulose giving rise
to VFA, but the addition of starch had depressed the ccllulose
digestion. Proteins of different sources are digested by the
cecal confents; ammenia and VEA represent the main end pro-
ducts. It is noted that the cecal confents possess active urease
which hydrolyse urea giving rise ammonias, a part of which
is converted into microbial protein.

The feeding experiments for 10 weeks showed thai adding
uren at 2 level of 195, has caused a drop in the total bacterial
ecounts in the ceca treated rabbits and no significant change
when receiving urea at o level of 3% of the ration. Supplement-
ing the diets with uren caused a significant rise in blood urea
of treated rabbits and 2t 6 weeks, a significant decrease in the
levels of blood uren was noted, Feeding rabbils on urea to re-
place a part or all of the cottomseed cake did not adversely
affect the feed intake, daily gain and feed efficiemcy of
treated rabbits over a period of 10 weeks,

Unlike poultry and other farm animals, little research has heen
carried out on the nutrition of rabbits, especially those aspects
dealing with the utilization of cheap non-protein nitrogen sources
such as urea. An intriguing question : can other herbivorus such
a5 those with large ceca, utilize urea in a fashion analogous to that
in the ruminants. The rabbit seems to be likely subject for studies
of urea utilization and the synthesis of microbial protein, because
it has a large cecum and it is a true herbivore (Chas and Torver,
1953). The present study is therefore, an attempt to throw some
lights on the metabolism of NPN by the rabbit.
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Material and Methods
I — In vitro studies

1. Animals and food

The animals were 5 weeks old of mixed sexes and divided ran-
domly into three groups. Groups 1 and 2 having 3 rabbits esach,
and group 3 four. Group 1 was fed hay only (roughage) while
oroup 2 received coneentrate consisting of corn and cottonseed
meal in the ratio of 2:1. The diet of group 3 contained herseem
hay: 40%, corn, 20%, barley, 18%, ecottounseed mesl, 209% and
mineral mixture, 2%,

)

The animals wers fed on their respective ratians for 4 weeks
after which they were slaughtered. Dige t ve tragta were separai-
ed, and divided into four paras, stomach, emall intestine, cecum
and colon. Contents of each of those parts were obtained indepen-
dently.

i1 — Awalytical methods

1. lete chemiczl composition in
' paris of digestion were carried ou
thods of the ACAC.; 1980,

a

2, Tots]l VIA vrere determined in the cecal cont
ribed by A uﬁu-»’—;}xk(‘%dﬁ and FEl-Bhazly (1964},

‘s ag des-

3. Ammonia-nitregen was delsrmined as deseribed by Abou-
Akkada and Osman (1887).

4, Celluloge determination was made by the method of Cramp-
ton and Maynard (1938).

© 5. Microbial protein was determmed as deseribed by Barakat
(1976).
III — Feeding experiments

All experimental animals were weighed at biweekly intervals
and the feed intake was adjusted for body weight changes to cal-
culate the feed efficiency.
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1V — Determination of blood urea-N and the total number of ce-
cal bacteria was performed as described by Barakat (1976). Stat-
istical analysis was carried out according to Snedecor (1956).

This work was carried out at the experimental farm, Faculty
of Agriculture, Shebin-El-Koam, Monofia University.

Results and Discussion
1 — The neture of the digestion tract (DT) of the rabbit

It is noted that the small intestine iz the longest part of DT
of the rabbit. Although the cecum is the shortest part, it contains
the major share of the contents of DT. It is chserved that the dry
matter in the contents of small intestine is the lowest when the
rabbits are fed on roughages or concentrates. Among all parts of
DT, the cecum contains the highest amounts of protein when rab-
bits were fed on berseem hay whereas the levels of protein in the
stomach were similar to those of the cecum when rabbits were
fed on concentrates mixture. Both the small intestine and the colon
contzined minor amounts of the nufricnts when rabbits were fad
on bergeem or the concentrate feed (Table 1). The present ob-
servations have suggested that the DT of the rabbit represents a

lable le The chemical composition of contents of DD of Rabbits fed

two diets.
Diet zrt of oy CcE EZ or Ash THE
BT % % % % % %
Rougnage't?  Stomseh 15.7 22,02 6.5 27,43 1,28 42,77
Smell intestine 6.3 9.72 9.3 32.55 4.58 43,04
Cecun 7.4 256,16 3.2 27.49 2.23 80,92
Colon 18.2 25,26 5.5 23,61 2,2% 42,50
CCl’;GC-I'Lt:‘:;_’Eé‘a) Stemach 20,0  16.5 9.6 35,9 9,9 e8.1
Small dntestine 8.7 17.3 13.9 35.2 19,2 14,4
Cecum 20.3 e &l g IR 2.0
Colen 24.2 18.6 11.0 38.8 ls.6 ES O

1) Roughage diet containing berszem hay only.
) Goncentrate diet conteining corn and cottonsced meal, 2:1
respectively.,
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modification in which a large cecum is the predominant fermenta-
tive compartment as indicated by the nature and the chemical corm-
position of the cecal contents of the rabbits, These findings are in
harmony with those of Yoshida ef al. (1968), Susan and Hiro (1972)
and Hoover and Heltonam (1972).

Data in Table 2 represent the levels of the total volatile fatty
acids {(VIMA), ammonia and celluloge in various parts of DT of
the rabbits fed on roughage or on concentrates. The cecum seems
to contain the greatest amount of VFA on the two tested diets
while the colon contained fair levels of VFA when rabbits were
fed on the concentrate mixture. The highest levels of ammonia
were found in the cecum of rabbits fed on the roughage whereas
the stomach and the colon had more of ammonia as the animals
were kept on the concentrate feed. It is noted that the levels of
celluloge in the cecum were the highest when the rabhity were
kept on the roughage diet. The results obtained here were cloge
to thoge of Hoover and Heltonam (1972). It is interesting to note
the similarities between the rabbit and ruminant in the metabolism
of dietary protein. The end products appear to be ammonia and
VA by the action of the micrcorganism in the ececum of the rab-
bit on the added urea.

TABLE 2 Valyes VFA, ammonia and cellulose in different parts of DT
of rabbits fed two diets.
Tobal (VEA) Aumonis Gellul ope
Fext of |
2% nol fo e e

vhate ot 20U vora) 1V € B | yovar! % or otar
Gy (U mol) dxy e ret=dl | amouTs
conbent centent cont- (@ )i

H ent
IRO' h e(l) ;

ugaag Stomach 50.0 20,0 255 18%6,0| 18,653 1,34

B.intestirel’0,.0 9%, 272 201.51 27,52 Q.20

cecum .260,0 [2744.0 | 272 |2665.6| 18.36 | 1.80

colon Y8.1 117.2 | 743 [1114.5( 21.19 | 0.32

Concentrate &

Stomach 87.5 957.7 14600 [51120 | 17.3 2.14

S.intestinells,? 258,8 (6800 |1700C | 11.3 0.28

Cecum |220.5  j1830.0 (1890 15687 | 13.9 | 1.15

Colon 1000,0 1800,0 11200 21420 | 21,5 0,39

]
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II — The in vitro digestion abilities of the cecum contents of th
rabbits '

The in vitro VFA production from various roughages behaved
differently frem that of the in vitro cellulose digestion in these
roughages. It is noted that the maximal levels of VFA in the three
tested roughages were obtained at 12 hr after incubation as shown
in the following chart :

M4 i 3 P
Soupcen: of selluioee Time (nrs) after incubabion

3 € ke
Berseem hay 636.5 1272.5 2281.5
wheat straw . Bl8.0 1000.0 1363.5
celilulose of wood 33,5 1272.5 12?2.5

1= Cellulose digestion was Jjudged by VFA production.
2= Values of total VFA are expressed as U mol/gm dry conbent of
™

]

cecun,

It is obvious that the increased levels of starch have depressed
significantly the cellulose digestion by the rabbit cecal contents.

It ig obvious that most of the ammonia released as the result
of hydrolysis of different proteins (Casein, blood meal and cotton-
seed meal) was obtained at 6 hr and the highest production of
ammonia and VFA was obtained from blood meal. Similarly, the
VEFA released from cottonseed meal was higher than that result-
ing from casein fermentation. The addition of increased levels of
urea. to the fermentation tubes coniaining cecal contents showed
that the sharp rise in ammonia was noted at 6 hr after incuba-
ticn in the high level, whereas in the low and medium levels of
added urea, this rise was observed at 12 hr after incubation. Tho
maximal increase in VFA production in response to the addition of
urea has occurred at 6 hr of incubation. Also the addition of low
and high levels of starch has encouraged the ammonia production
from urea at 6 hr after incubation.
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The amount of microbial protein formed when cecal contents
of rabbits were incubated with urea or urea plus starch during
12 hr. The addition of starch has improved the abilities of cecal
microorganisms to convert urea into microbial protein,

IIT — Urea as @ supplement in the diets of rabbits

A sharp and statistically significant increase in the blood
urea-N was noted in response to the addition of urea in the ra-
tion of rabbits at 4 weeks after feeding. Thereafter a significant
decrease was observed at 10 weeks after feeding with urea at the
rate of 19, of the ration were lower than those rate of 3% of
the diet. A decrease in the total numbers of cecal microorganisms
was observed when urea was included at the level of 19 of the
diet of rabbits whereas no significant change in the microbial popu-
lation was noted when urea added at the rate of 3%.

Significant differences in the feed intake were observed in res-
ponse to the supplementation of the diet with two levels of urea.
The change in body weights and daily gains of rabbits fed on the
control diet and those given two levels of urea to replace a part
of all of the cottonseed cake in this diet are shown in the following
chart (Daily gain/g).

Treated animals

Weeks alftexr Control (Rabbits
. 2 receiving 1o -
Lreatment ik 1% ureg A% urea
ured Xz ) G ) (&

2 13.30 14,90 11.60
4 14,55 15,75 9.55
[ 15.05 11,70 11.55
8 LZ.40 10.90 1l.20
10 9,45 9.95 13.25

Average 13.15 % 0.87 12,24 ¥ 0,68 11,52 £ 0,66

However, the differences between the three groups of rabbits
in regard to the daily gain were not statistically significant. The
feed efficiency became inferior as the animals grew older. Data
suggest that adding increased levels of urea of the diets of rabbits
in order to replace a part or all of cottonseed cake, has no adverse
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effect on these animals. Similar results were reported by Brugge-
mann and Giesecke (1967), McLaren (1964) and Ewan et al. (1958).

This work leads to the conclusion that the rabbit is a rumi-
nant like animals and is different from the rat in regard to NPN
metabolism (Chas and Torver, 1953).
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