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Fos;mwma feeding Rahmani sheep on clover hay, changes in rumis

nal osmolality, VPA and ammonia-N were examined. The osmo-

tic pressure of rumen fluid was not constant and being changed.
with duration of time aftr feeding. The rumen fluid was hyposomo-
lar with respect to serum before feeding while it was hyperosmolar
1,2,3,4,5, 6,7 hrs after fesding. Results showed a relationship
between ruminal  osmolality and the concentration of VEA and
ammonia-MN.

Recent research has suggested a relationship  between ruminal osmolality
and metabolical processes in the rumen.  The osmotic pressure in rumen affects
transport of metabolites such as VFA, urca and NH; through the rumen wall.
Bergen (1969) studied the role of rumen osmolality on feed intake and cellulose
digestion and indicated that both characters were affected by changes in ruminal
osmolality.

Information of such area of research on ruminants in Egypt is almost

unavailable.

The objectives of this rescarch were to study the post-prandial changes of
rumen and blood osmolaltily and to find the relationship between rumen 0smo-
tie pressure and concentrations of VI and NH. in the rumen fluid.

Experimental

The investigation was carried out on four one yrar old Rahmani sheep.
They were fitted with permanent rumen fistuale and maintained on cloverhay
((1.5 kg/day), with unrestricted water. Samples of rumen fluid were obtained
for two successive days from each animal. The samples were taken before
feeding, 1,2,3,4,5,6, and 7 hours after feeding. Rumen fluid were collected in
a syring via a small rubber tube attached to a stainless steel strainer.

Samples were filtered through 4 layers cheese cloth and immediately ana-
dysed for VFA and ammonia,
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The samples were then treated with an equal volume of TON-H. SO, sat-
wrated with MgSO,, the total VI'A content was determined by steam distilla-
tion using all glass micro steam distillation apparatus (Fina and Sincher, 1939).
Blood samples were taken from the jugular vein using bleeding needle, they
were immediately centrifuged at 3.000 r.p.m. for 20 min, Ammonia
in ruwmen liquor was determined by the method of Aeration into boric and
titeation (Abou-akkada and El-Sayed, 1967). The depression in freezing point
was an indirect method to measure the osmolality of ruminal fluids.

The osmotic pressure was calculated using the relationship of Partha-
sarath and Phillipson (1953} o T, 0.575 = 169 mM Nacl).

Resulfs and Discussion

Changes in Rumen osmolality

The changes in rumen osmolality for the 7 intervals post-feeding  are
iiustrated in Fig. 1. The ruminal osmolality tose considerabily high Zhr.
After the beginning of feeding and then showed a gradual decline. The mag-
nitude of the rumen osmotic pressure values rose from 189 mM Nacl before
feeding to 232 mM Nacl 2 hr after . Some individual cases showed when
were different with range of 189-231. Some individual cases showed when
the osmotic pressure increased to a very high level (260 mM Nacl). It was
always followed by a sudden decrease,

Changes in serum osmolality

The mean values osmotic pressure for blood serum at different time of
sampling vaired slightly (Table 2), this would mndicate smaller changes in serum.
osmolality.  The maximum value of serum osmolaity under the present experi-
mental conditions has been that of after 2 hr post feeding. The correspond-
ing figure for rumen osmolality was also after 2 hr. The decrease in scrum
osmclality was associated with a decrease in tumen osmolality, The rumen
fluid was hyperosomotic to serum.  The only case in which rumen hyposmotic
has been before feeding (Fig. 2).

Warner and Stacy (1965) recorded that ruminal liquor was hypersmolar
with respect to plasma for Sbhr after feeding but, in the pot-absortive state
(i.e. prior to the daily feeding). The ruminal liquor was hyposmolar. Te-
rnouth (1967) reported the same results,

VEA NH; paiterns

The concentration of VFA reached its maximum about Zhr after feed-
jng and stayed nearly constant for the following 4 hr (Table 1). These chan-
pes in VFA concentration were in accordance with those of Ternouth (1967).

The pattern of total ruminal NOH, coincentations before feeding plotted
against time were illustrated in (Fig. 1). Ammonia concentration showed gene-
ral low value in rumen fluid before feeding, with the highest concentration at
2 hr after feeding. The ammenia concentration 7 hr after feeding was quite
similar for its concentration beflore feeding. -
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TABLE 1. Average osmotic pressure, VFA and ammionia - N in the rumen fluid of
Rahmani sheep.

A | s | | Aot N
Time after Osmolic pressure VEA mEqQ/100 ml | mmonia - 7
feeding (hr) i mh Nacl | AL i' mg/100 wl

B T W S s el i et T
0 | 189 74+ 3.00 | R .07 + 1,26 ’ 14.52 4 1.60
i 225,21 = 9.40 | 0.67 4 0,63 | 2174 & 2.00
|
2 2346 4 1079 1351 & L60 | 3067 4 1.87
| i
3 226,31 4+ 9.48 | 14.21 & L0 20.66 + 2.36
4 222.76 4 7.60 | 14.23 - 0.90 25.81 4 1.20
s C 21435 - 7.80 | 14.28 =+ 1.00 2314 4+ 148
6 {21029 & 4.80 i 14.29 & 1.10 20,72 4 2,42
7 i 206.10 4 370 | 13.75 % 0.7 15.11 + 2.66
* fach value represents the average of eight observations.
TABLE 2. Osmolality of serum of Ratimani sheep after feeding.
‘ Hours after feeding
o | 1 113 4 | s 6 7
| | |
*Osmolality | 201.33| 197.19| 207.21| 205.74 20:,33‘ 200.95| 199.86 | 197.65
! | ,
mM i -+ + 1 i ‘ =k | o r & i +
! :,snE 6.10] 2.50! 3.6 1.90‘ 2.50| 3.10 3.45
[ [

* Osmolality expressed as mM  Nel. Bach value represents the average of four observa-
tions,

The velationship of osmolality, VFA and NH, patterus
It is known that beside Na, Ca, K, Mg, CL, P and VFA S, cooperates

m producing the phenomenon of osmotic pressure.  Kaphlan and Sviridenko
(1970} concluded that VFA contribute about 20-—30% to the rumen osmotic
pressure. Inour experiment results showed that the inceease in VFA con-
centrations in the first 2 hr after feeding was associated with the increase of
ruminal osmotic pressure. In these data some samples showed that when the
osmotic pressure reached 267 mM NaCl the concentration of VIA was 18
mEq/100 ml. On the other hand when the value was 173 mM NaCl the
concentration of VA was 6.6 mEq/ 100 ml

Egypt. J. Anrm. Prd, 160 No, 2 (1978)
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The changes in osmotic pressure were consistently correlated with VEA
concentration. The correlation coefficient {r) between VFA and osmotic pres-
sure was 0.54, This value was significant (p<C 0.01).

This result indicates that the concentration of VFA affects to a large ex-
tent the osmotic pressure in the rumen. The estimated correlation coefficient
between ammonia and osmotic pressure was significant P < 0.01 (x=047).

This also indicated the highly association between the above two traits.
Also it was observed that, the concentration of ammonia showed high sinseti~

vity to changes of osmotic pressure.
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Fig, 1. Osmotic pressure, Concentration of total VFA and ammonia-N in the rumen fluid
of Rahmani sheep at intervals after feeding.

i
o

Nsmolal ty (mM. NaCl.)

-1 4
¥
=

4 0 1L 2 3 & %5 & 7
Time after feeding ( Br.).

Fig.2. Gradiant rumen osmoalility with regard to serum,
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