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SUMMARY

Ten 1.5-2 year old, native ewes were yseq in the
present study. The disease was induceq by
feeding the ewes on deteriorated cabbage &
wrip and straw pedding previously treateq with
ammonia. The diseased sheep displayed markeq
depression, changing appetite, mild to moderate
recurrent tympany, dryness of the muzzle and
intermittent diarrhea. Muscle tremors, nervous

derangement, staggering

and  frequent
recumbency were also evident. Ruminal atony

and signs of abdominal discomfort were recorded
in all cases.

Values of hematocrit, BUN, SDH, GGT, ALK
and AST were significantly elevated associated
with reduced Cl level in the diseased sheep;
meanwhile the remaining blood biochemical
Parameters showed non-significant variations
from the base values. Changes in acid-base
Parameters (blood pH, HpCO3, TCO; and PCOy)
Were evident and indicated that, metabolic

alkalosis and respiratory compensation had taken
place,

Biophysical and microscopical examinations of
the rumen liquor were performed, and the effect
of the disease condition on the rumen microbial
ecosystem was recorded. Total counts of rumen
protozoa, microbial activities and numbers of
Entodinium species were significantly reduced.
On the contrary, Isotricha recorded a significant
elevation in the same animals, Other protozoal
species showed non-significant changes from the
base values. Ruminal fluid sodium and ammonia
concentrations increased significantly , while
potassium  concentration was significantly
reduced in the same cases. Medical intervention
had taken place, and complete recovery was
evident.

INTRODUCTION

Most of the substances entering the rumen are
metabolized by ruminal microbes and converted
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be used by the host

. al microorganisms may SErVE
aterials, as

fense against toxic m

asaﬁl'st lme of de i metabohze many

quurally occurring toxins in feeds and convert 1t
':) substances which do not pretend 2 threat to the

animal  health (Reid, 1973). Some other
compounds, however, when entering the rumen

are metabolized to form substances which are
toxic to the host animal. Still other compounds in
feeds inhibit or stimulate the activities of rumen
microorganisms; causing dramatic changes in the
ruminal fermentations (Allison, 1988). These
types of metabolic activities may cause digestive
disorders and pathological syndromes that have
profound negative effects on the health of the host

animal.

The rumen microbial ecosystem is maintained in

balance by a frequent introduction of the nutrients

and by the physiological regulations provided by

the animal. However, sudden changes in the diet,

or excessive intake of certain types of nutrients,
- can disrupt the normal microbial balance in the
rumen and be detrimental to normal rumen
 function and to the health of the host animal
(Allison, 1988).

- of the unique characteristics of ruminant

transformations involve Teducy,
hydrolytic activities of Proteaseg.

Sudden changes in the dietyyy con

f \tnuen

consumption of excess amounyg |, o Iy
Ot

concentrates  and/or - non-pro(e;, P.otelIl
ity

compounds has resulted in frequen ocey i\
rumen alkalosis in ruminants (R andhgy,
1989). The disease is characterizeq by
production of ammonia in the rymg, Whigh
produce hepatic, 1
circulatory and nervous disturbanceg (Chaly
1968; Parkins et al., 1973 and Di“'idovich @
1977).

eSsj

gastrointestinal,

Even though such studies have been conducte
cattle and much informations are availabl fry
the nutritional point of view, little i kyg
regarding the effects of such discase on blog
biochemical parameters,
gas and rumen microbial ecosystem in she

liver enzymes, blog

Hence the present study was undertaken {
declare and correlate the clinical findings, se
biochemical  alterations  and  biophysic
alterations as well as biochemical changes
rumen liquor in induced rumen alkalosis an

putrefaction in sheep.
MATERIALS AND METHODS
Animals

Ten apparently healthy ewes, 1.5-2 year 0l ;
weighing between 45-50 kg were used fOf

study. All animals were carefully observed f .
mMOdoftWo weeks before the induct
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ing that period, they were

e diseaset;; Jetailed el clinical
suw"’c[ed- il Jl findings were recorded for
: naﬁoﬂ 5 palanced maintenance diet
o f‘mmof cor ™
, corm
od 2d- Jibitum.

ercial concentrates (cotton
) and hay as well as water

— | protocol
B
the ewes were fasted for 12 hrs.
to overingest low quality,
ad - ated feed stuffs including cabbage, turnip
det‘""mw pedding previously treated with
wd o;ia and contaminated with fecal matter and

d of 24 hrs until the clinical signs

yrine for 2 perio
frumen alkalosis have been observed.
0

. 101,
fore indV°
pe b allowed

Samples And Sampling Protocol

of rumen liquor and blood were

Samples
d from each animal in the

simultaneously collecte
soming hours (8 AM) before first feeding. The

samples were obtained in three occasions, one at
2610 ime from the healthy sheep (base or
control), second from the diseased sheep 6 hrs
from the onset of the clinical signs, and third from
the recovered sheep 72 hrs after treatment.

Venous blood samples were collected by jugular
veinpuncture, whereas rumen liquor were drawn
% the aid of stomach tube and manual vacum

| 1""‘1’ Anticoagulated blood samples Wwere
| mﬂ determination of Hb, PCV, blood
PH and bicabonate levels. While whole

Samples were obtained for biochemical

-.Giu.Vol.46.No.4B(1998)

analysis . (Coles, 1988).

mi:: rumen sample was divided into two
: S. The first portion was sieved and then
centrifuged for 15 minutes at 5000 RPM; and
oTﬂy clear supernatant fluid was used for
biochemical analysis. The remaining portion of
each sample was used to carry out the biophysical
and microscopical examinations (Dirksen and
Smith, 1987).

Samples Processing

* Biochemical analysis of blood sera and ruminal
fluid:

The concentrations of the estimated parameters
were measured using the coloremetric analysis
system with commercially available test kits
supplied by BioMerieux Laboratory/France and
Stanbio Laboratory, Inc/USA, according to the
methods described by Skeggs and Hochstrasset
(1964); Tietz (1970); Belfield and Goldberg
(1971); Dummas and Biggs (1972) and Henry et

al., (1974).

A microhematocrit with 2 capillary tube reader
was used to determine PCV; hemoglobin was
measured in whole blood colorimetrically using a
cyanomethemoglobin method (Drabkin & Austin,
1935). For venous blood gas analysis (pH,
PCO2), H2CO3 and TCO2, an automated blood
gas analyzer (Acid-base Analyzer, Radiometer,
Copenhagen, Denmark) was used for these

measurements.
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* Biophysical and microscopical examinations of

the rumen liquor:

pH of rumen liquor was measured by using pH
meter (Orion, model SA 720, germany). Color,
odor, consistency, sedimentation & flotation test
and methylene blue reduction time, all had been
examined immediately after collection of samples
(Alonso, 1979; Dirksen & Smith, 1987; Roussel,
1990 and House et al,, 1992). The total and
differential counts of rumen protozoa had been
carried out. Protozoal identification was carried
out by microscopic examination of stained slides
with Lugol’s iodine 1% and methyl green , and
the protozoa were classified according to the size
of the cell, type and location of the cilia, macro-
and micronucleus, skeletal plates, and caudal
spines and projection of the cuticle, (Hungate,

1966; Church, 1988 and Williams & Colemans,
1088).

* Treatment regimen

The diseased sheep were subjected to oral
administration of 150-200 ml of 2.5% kitchen
vinegar, Oxytetracycline (Amoxy-Vet tablet R )
at a dose rate of 20 mg/kg body weight for three
successive days. In addition, 50 gm molasses, 100
ml liquid paraffin, and a mixture of minerals and
amino acids (Tonovet R) were used and given
orally through stomach tube. This treatment
wmen had been administered once/day for three

successive days until the animals were completely
 recovered

* Statistical analysis

The mean values and Standarq
calculated for all Variableg,

The
between the mean valyeg Were

significance by using Paired Studeny i
the Statview V. 4,01 Statisticg]
Macintosh computer (Feldman et al,, 1994a)ge :
RESULTS and DISCUSSION

When the ruminant animajs are gy
forage to a high -grain diet or from hj
low grade  fibers, the fUming] .
population undergoes a dramatic shift,

itcheg

Before induction of the disease, 4] animg ‘f
active, bright, exhibited normg] appetite g dg
normal respiratory (20-30/m) anq heart o
(70-90/m) and normal rumen activity (3.4
Sheep afflicted with this type of reticulopys
disturbances displayed changing appetite, mg ,
depression, dullness, dryness of muzzle, mjlg
moderate relapsing tympany and intermjgg
diarrhea. Some animals had muscle tre_
particularly in hind quarters and showed signs
nervous derangement. These findings
accompanied by conditions resembling .«
associated with staggering gait and f equ
recumbency. Complete loss of ruminat

ruminal atony and signs of abdominal discom
were also observed.

Ruminal atony that observed in this study @

be attributed to the significant increase '
ruminal pH and ammonia level, in addition
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Jlation of toxic amines in the rumen liquor

act"::1 o Ganapathy, 1973; Randhawa et 4],
(ve

et tympany, abdominal discomfort anq

iltent diarthea observed in the present
inte

invest
e of the rumen liquor, stagnated food
patu

erial that may cause congestion, inflammation
m‘; exfoliation of the rumen and digestive tract
a;muraman and Rathor, 1979). It was also
( ported by Hoflund (1967) that, the abnormal
products of protein breakdown formed by
mumphcatxon of coli and proteus bacteria cause
gastroenteritis, diarrhea, of condition,
relapsing tympany and frothing of the rumen
contents.

loss

Moréover, Radostits (1994) endorsed these
findings and stated that, stagnation of ingesta in
the reticulorumen caused putrefaction of the
content and appearance of the enteric group of
pathologic microbes causing abomasitis and

gastrointéstinal disturbances.

The nervous derangement with the resultant
neurological disorders observed in the diseased
ewes are considered to be due to the effect of
increased ammonia concentration in decreasing
the magnititude and potency of inhibitory
post-synaptic potential in the central nervous
system. It also might be attributed to the depletion
of brain energy due to the subsequent cellular
biochemical changes as a result of ammonia

shunting across the liver and systemic circulation

(Randhawa et al,, 1989). This explanation is

VetMed.J. Giza Vo146, No.4B(1998)

jgation could be ascribed 1o the caustic

endorsed by Visek (1966) and Bartley (1976) who
feported that, ammonia exists as NH3 at high pH
and as ammonium ion NH4+ at lower pH.
Because tissue membranes are permeable to the
lipid-soluble NH3 form and impermeable to the
charged NH4+ form, absorption of amgnonia will
be greater at a high rumen pH than at a low pH.

Clinical depression and dullness observed in the
diseased ewes might have been caused, at least in
part, by decreased food & water intake and
increased accumulation of toxic amines in the

gastrointestinal tract (Radostits et al., 1994; Ward
et al., 1994),

The results of hemogram and biochemical
analysis of blood sera are presented in table (1),
the mean values of blood pH, blood gas and
acid-base are listed in table (2). Meanwhile, the
results of biophysical and biochemical analysis of
rumen liquor as well as the total & differential

count of rumen protozoa are summarized in

tables (3&4).

The mean values of packed cell volume and Hb
concentrations increased from 34.6+2.21 and
9.76£1.21 up to 41.2+1.16 and 10.05+1.06,
respectively at 6 hours from the onset of the
clinical signs. These observations are coincided
with that obtained by Davidovich et al., (1977)
and Randhawa et al., (1989). These elevations
could be ascribed to the presenting stress
associated with disturbances in the reticulorumen
compartment and subsequent alterations in the
blood biochemical parameters that result in

release of stored erythrocytes into the peripheral
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vV N

wa’umm'& mua,wv and biochemical m in y di”&ed |
Ao e v serum health and J

| mmol f ot | mordl | g | wa | gar | g nm?}

ot |91sa | 18250 |s16n | 300 | 2148 {1550 a7, [
1041 | 226 | 4095 | 2063 | 2020 | 2013 | 2101 | 4601 tm]‘ My
tl4

484a | 805b | 18.52b 5840 |3.02a | 282a (2876 |64y, W4, "
2028 [ 4312 | 4078 | 40,63 | 2036 | 2046 | 2267 |45, 9 |1,
4y

& _\-‘v/i &

- -

Discased sheep | 966a | 348a| 1676a| 494a | g46b [1724b | 528a | 304 | 2284 | 1996, |530 4

Wisgy
aeteamens | #177 | #141| 2355 | 2015 | 4113 | £136 [ 2036 | 2026 [ 2012 | 227 126

t2n 'dln,‘ h

- - 3% 4
“Means with different superscript in the same column are significantly different, while means with the ’“"‘WimeN
different at 5% level of probability " "Difcng,

Tabie (2 ) : Mean values (+ SE) for blood pH, blood gas and
: bicarbonate in healthy and diseased sheep after treatmen;

: PCO2 | H2CO3 | TCO,
Blood pH | MMHG | mmol | mmo

Healthy sheep 7.38a 4586a | 2634a | 20234
(control) 10.10 +1.14 *1.16 *1.99

d Diseased sheep 7.50 a 50.04 b 32.32b 25.6 a
, ot +0.07 e i 41,14 t1.41 +2.20

27.36ab| 23.83a
12.74 $1.93

FOE

‘. ?hpuma column are significantly different,
¢ Mligniﬂcanﬂy different at 5% level of

Noa
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¥ Jovich et al., 1977). It also might
|ati0" 8the degree of dehydration which
; ced food & water intake and

" !‘fe rr]ct m redu 3 :

o esU ¥ plasma prot‘em showed
dl’“hca'-' { clevation in the diseased sheep,
o .sigf“f‘c .+ could be explained on the basis
M‘es‘g;a:von ward et als 1994)

ofdehy

azotemia (indicated by increased

e prc-: eatinine) observed in the present

guN " might  have
ti = 1
reduced glomerular filtration

psequent accumulation of these toxic
and Zgucts (Smith et al, 1992; Fouda, 1995).
by P" ivity of the kidneys in cases of

e increased 8¢ .
alkalosis caused severe degeneration

resulted  from

abolic e
m;1owed by necrosis of the tubular epithelium
fo‘th eventual reduced glomerular filtration
i

(Sethuraman and Rathor, 1979).

It was also mentioned by Carlson (1997) that
qarvation or other Processes that result in rapid
fissue catabolism may result in moderate increase
i BUN concentration. Moreover, an important
point is that many disorders such as colic,
eritonitis, acute enteritis and massive blood loss,
Al initiate the release of vasoactive mediators,
which may produce renal damage and impaired

renal function.

The obtained results revealed hypokalemia,
d‘h‘"‘lgh the reduction in K+ concentration was
:":gﬂiﬁc.ant; such reduction may be attributed
"bvm:::la‘ urinary loss and intracellular
“It of potassium due to developing
S (Svendsen, 1969; Adrogue & Madias,

. Vewqu
+Gz.Vol.46,No.4B(1998)

1981). This finding i

(199; This finding s supported by Carlson

" ) who stated that hypokalemia is most
mmonly seen with altered intake and absorption

and wi i
. ith excessive losses from gastrointestinal
tract such as in diarrhea.

It is very well known that alterations in chloride
concentration are usually associated with
proportional changes in sodium concentration as a
result of changes in relative water intake.
Additionally, chloride concentration tends to vary
with  bicarbonate
1997). The
hypochloremia observed in our cases was due
concluded to be increased urinary loss and
decreased intake during the period of the
experiment (Ward et al., 1994). There were no
essential changes in the concentration of sodium,
the result that agreed with that reported by

inver i
ersely concentration

(Carlson, principal cause of

Papadopoulos et al., ( 1985).

The obtained results of blood gas and acid-base
revealed a significant increases in blood pH,
HCO3 and PCO; in the diseased ewes. Such
variations in PCO2 and total CO2 indicated that
there was a respiratory depression and concurrent
respiratory compensation (Papadopoulos et al.,
1985; Avery et al., 1986). It is worthy mention
that, the increase in PCO2 values was apparently
due to increased blood pH, which depresses
respiration and ventilation of the alveolar spaces,
resulting in rise of PCO; of alveolar air and
blood. The changes in total COz is highly
correlated to changes in PCO; in the diseased

ewes (Papadopoulos et al., 1985).
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Table (3): Biophysical characteristics and Mean values (+ SE) for biochemica)

. Analysis of
healthy and diseased sheep before and after treatmen ing
SAT MB/RT | Protozoal| Nas K,
Color Odor |Consistency mimite pH minute activity | mmo}/q Moy QL
13 1 1 Moy
Healthy sheep olive aromatic] slimy 2484+ | 6.69+a| 73+a | 444 25044 29.“3 |
(control) green 153 | 023 | 110 2.09 117 7l (;ta
89
Diseased sheep | dark green |offensive] aqueous  |foamy | 8.114b | 15.8+b + 141,241 237 4 I
before treatment | toblack | or foul 034 | 183 611 | 140 7].6“
49
Diseased sheep | olive green |aromatic slimy  |22.7 % | 6.774 ac| 7.4+ ac o 1128.04 gp 26-76tab
after treatment 1.48 0.24 0.92 3.66 130 6.4 ;
2,5
Means with similar superscript in the same column are not si

gnificantly different, while means with differen; Supers
Cri
different at 5% level of probability.

SAT = Sdimentation and floatation test. MB/RT = Methylene blue reduction time. ( ++ )= Motile ang Moderaq
(+++) = Highly motile and abundant protozoa.  (+) = Sluggish and few protozoal number

Table (4): Mean values (+ SE) for total and differential counts of rumen protozoa in healthy ang g;g cased g
and after treatment D beforg

Entomd\
Holotrichs % "Phidac

(Oligotrichs) ¢
Total count
x103/ml

Isotricha | Dasytricha |Entodinium Epidinium polyplstron |

&Ostracodiniy, Ophryoscoey

\
—
Healthy sheep | 903.0+a | 13342 | 0572a | 73244 12243 0.42+q 0374,
(control) 38.74 124 0.10 221 1.46 0.12 01t
Diseasedsheep | 6080+b | 19.1+b | 10444 654%b | 13714 0.61 %2 04644
before treatment| 62,73 1575 0.21 1.82 2.28 0.16 0.14
| Diseased sheep | 738.0 + b 150tab | 066+a | 70.9+ab 123+a 039+a 0374a
rm 50.13 2.0 0.10 452 1.49 0.11 0.09
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hemical analysis of blood sera revealed
Bic

4igni!

" elevations in the levels of liver

i the post-induction period. These

o5 from the disrupted hepatic cells with
onl)’m's - altered permeability of the cel]

081
0 s (Sethuraman and Rathor, 1979.
m )
medhawa et al, 1989). The pre- and
an levels of aminotransferase,

st-induction
I Jline phosphatase, sorbitol dehydrogenase and

ama glutamylc transferase are in agreement with
ihe results of Bartley et al., (1976), Randhawa et
o, (1989); Caballero et al., (1992) and Fouda et

al, (1995)

The concentrations of sorbitol dehydrogenase
increased significantly from the preinduction
jevel of 15.54+1.01 to 28.7612.67 U/L in the
diseased eWes. This elevation could be referred to
the damaged liver cells associated with absorption
of bacteria and/or toxins from the damaged bowel

into the portal circulation (Carlson, 1997).

The recorded ruminal pH increased significantly
from 6.69+0.23 in healthy sheep to 8.1110.34 in
the diseased ones. These results are in agreement
with that reported by Hoflund (1967). Such
increase in ruminal pH could be referred to poor
buffering capacity of the rumen fluid against the
increased alkali (Randhawa et al., 1989), or to the
intensified production of more or less toxic
alkaline products of the breakdown of protein
With eventual increase in the ramen pH up to 8.5
(Hoflund, 1967).

Vi
LMed.J. Giza Vol.46,No.4B(1998)

In . :
b;he present investigation, the rumen fluid had
a ’
ack-green color, foul smell with an aqueous to

fz:rslly :;)n:stency; the results that agreed with

: oflund (1967), Alonso (1979) and
Dirksen (1983). These findings have been
res'ulted from stagnation of the ingesta in the
reticulorumen, and putrefaction caused by the

enteric group of microbes such as coli and proteus
(Radostits et al., 1994).

The redox potential as measured by methylene
blue reduction time is inversely proportional to
the microbial activity. Relatively, indigestible diet
such as straw, inanition and reticulorumen
disorders, all result in considerable delay in the
reaction (Dirksen and Smith, 1987), the condition
that observed in the present study which revealed
significant reduction in the total protozoal
population and their activity. These results are in
the same concern with that reported by Hoflund
(1967) who stated that, in cases of putrefaction of
the reticulorumen contents, the infusoria died out,
the saprophytic bacteria increased and the
production of volatile fatty acids reduced. Such
reduction in the total numbers and activities is
ascribed to the caustic effect of increased rumen
pH,
consequently
(Dirksen, 1983).

accumulation of toxic amines and

disturbed rumen ecosystem

The differential rumen protozoal counts revealed
a significant increase in the numbers of Isotricha
associated with significant reduction in the
numbers of Entodinium species in  the
post-induction period; other protozoal species

showed non significant variations between the
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discased and healthy sheep. The results are
endorsed by those of Alonso (1979) who
concluded that Tsotricha is the most common
family of Holotrichs, which peculiarly become
more numerous and active under the adverse
conditions. The results also agreed with those
obtained by Clarke & Reid (1972) and Ffoulkes &
Leng (1988) who supported the point that, the
rumen protozoa are mainly large holotrichs in
animals fed on green pastures.

The rumen fluid sodium concentration showed
significant increase in post-induction period,
while the concentration of potassium reduced
significantly in the same period associated with
non-significan t variations in the level of rumen
fluid chloride.
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