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INTRODUCTION

From the time immemorial, the goat has been domesticated
by man for its versatility. Throughout history, the contribution of
goats in developing countries has be€n remained very prominent.
This prominence is associated with a number of features unique
to this species. Its wide distribution, across all complex agro-
ecological environments & functional contribution, in terms of
milk, meat fiber, skin and the socio-economic relevance includes
income generation and human nutrition.

With regard to the population size and distribution, India
has 110 million of total goats population which is nearly one-
fourth (%)™ of the total world population and is maximum in any
country of the world (F.A.O., 1991). India ranks 1% in goat
population in the world (Sahni, 1982) & the maximum number of
goats are found in Bihar, Rajsthan, U.P. and M.P. Nearly 40 % of
country’s total goats population is concentrated in these states.
Goat contributes to about 35 % of total meat and 3 % of total
milk produced in India (Chawla e al., 1981). Exports of goats,
hair, skin & caesins also earns valuable foreign exchanges
(Acharya, 1982).

Goat, like other ruminants, have well defined compartments
namely rumen, reticulum, omasum and abomasum. Functionally,
rumen is most momentous organ, which takes major work of

gastrointestinal tract. The function of rumen is mainly fermentive



and digestive. The fermentation of rumen is maintained by
numerous micro-organisms. These microflora of rumen include
cilliates, polymastigate, Oscillospires flagellates, selenomonads
small bacteria mainly gram negative & fungi, predominating the
rumen culture (Hungate, 1966). It is a continuous culture sac
which maintains the homeostasis for the maximum growth of
micro-organism. Besides, these functions, rumen renders
detoxification of toxic substances. Optimal microbial activities
can be achieved when the buffering capacity of the rumen works
satisfactorily because,pH is the determining point, change in
which causes destruction of ruminal micro-organisms.

Unfortunately, this voluminous structure undergoes
numerous dysfur;ctions. These dysfunctions sometimes are severe
enough to cause death of the animal. In ruminants, optimum
rumen motility, concentration of living micro-organisms,
anaerobiasis, correct pH of the rumen liquor, fluidity of the
rumen mass and balanced substrate combinations are essential for
normal digestion (Randhawa, 1979). But, for the distinct
fermentative digestion in ruminants, any accidental change in the
feed, fodder and management, lead to alteration of physio-
chemical condition of the rumen resulting into rumen
dysfunction.

Besides these, for obtaining more meat, milk and other

products from goats, people introduce sudden change in various



feed constituents. They provide much more concentrates, which
destabilize the ruminal flora and fauna, resulting into rumen
dysfunction. This type of feeding causes indigestion, termed as
“Ruminal Acidosis, Lactic Acidosis, Toxic Indigestion, Acute
Carbohydrate Engorgement, Acute Impactiing, Over eating
disease, Grain overload or Founder etc. (Chakrabarti, 1988).

The syndrome ‘Ruminal Acidosis’ in goat is not uncommon
which ar{rises from accidental ingestion of large quantity of
carbohydrate rich diet such as flour, crushed wheat, crushed rice
or paddy, as per the greedy nature of the goats or by over feeding
with grains or concentrates, to improve the milk yield as well as
the weight of the goats causes high mortality rate due to
proliferation of lactate producing rumen bacteria particularly the
Streptococcus lactis on lowered ruminal pH. The excess
accumulation of lactic acid in rumen results into absorption of
acid in the blood further decreases in blood, pH (Dirksen, 1965;
Ahrens, 1967; Dunlop, 1972; Choudhury ef al., 1980 and Sen et
al., 1982).

Ruminal lactic acidosis renders significant economic loss in
terms of wasted feed, delayed marketing and condemnation of
rumen, liver or entire carcass, lowered nutritional value, reduced
water binding capacity of meat and several organoleptic
deficiencies (Schukken ef al., 1985; Cleon, 1988 and Blood and
Radostits, 1989).



Rumen hyperacidity has recently attracted the attention of
veterinary clinicians in India due to its occurrence in all
ruminant species causing mortality in untreated cases due to
acidaemia and progressive dehydration (Blood and Henderson,
1968). It is reported that about 18 percent cases of anorexia in
sheep and goats in India are due to ruminal acidosis (Prasad et
al., 1976a).

Clinically, this syndrome is manifested by severe toxemia,
complete loss of appetite, suspended rumination, complete
ruminal stasis, severe constipation or diarrhoea or dehydration,
weakness, incordination, recumbancy and high mortality rate
(Elam, 1976 and Blood and Radostits, 1989). Moreover the
disease has been reported to cause ruminal and systemic acidosis,
prostration, coma and high mortality among severely affected

animals (Dirksen 1970 and Vestweber et al., 1974).

As a matter of fact, ‘Ruminal acidosis’ is very common
ailment in poor man’s cow, due to its greedy nature. Such malady
has been extensively studied in detail for its clinico-biochemical
aspects in bovines (Hoflund, 1967; Prasad and Joshi, 1971;
Prasad et al.,, 1972; Vihan et al., 1973; Prasad and Joshi, 1975
and Vihan, 1978) and in sheep (Scrarisbrick, 1954 and Slania,
1970). Although, in goats, some experimentally induced acidosis
have been reported from different places (Das and Misra, 1992)
not at all from Bihar. Since the reports, on clinical acidosis and
its therapy are scanty & keeping in view i.e. the importance of

this poor creature particularly for the people living below the



poverty line, initiated to under take this programme with

following objectives:

(1)

(i)

(111)

(iv)

(b)

(c)

A thorough clinical examination of all the goats brought
to B.V.C. Hospital with particular complain of
inappetance, anorexia and suspended rumination without
febrile reactions were made. It included the record of
history of feeding and management particularly the feed
provided before appearance of the syndrome of rumen
dysfunction/acidosis.
Determination of ruminal motility, pH of ruminal fluid
and also motility as well as activity of ruminal
microflora.
Determination of the level of some important
biochemical constituents viz. Lactic Acid and Glucose in
Blood and Chloride, Sodium and Potassium in Serum of
healthy goats, pre-treated and post-treated goats.
The therapeutic approaches were included.
Neutralization of the ruminal acidosis by oral or parentral
administration of antacids.
Restoration of ruminal motility, ruminal tone and microbial
activity by oral administration of rumenotoric drugs (Herbal
preparations) and ruminal cud from healthy goats.
Restoration of fluid and electrolytes on the basis of results

of ionograms.

itk dk
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REVIEW OF LITERATURE

Status of rumen plays an important role in maintaining health and
keeping productivity of goats to optimum level. In-discriminat%x:y feeding
habits, excessive feeding to get maximum production, abrupt change in diet
and use of certain drugs may hamper the microbial digestion in rumen,
primarily by altering the runimal environment, which results into loss of
production.

Ruminal acidosis is one of the major rumen dysfunction of goats
arises from accidental ingestion of large quantities of highly fermentable
carbohydrate rich diet causes a non physiological reduction in rumen pH.
This reduction in ruminal pH favours the prolification of lactate producing
gram+ve bacteria which ferments the readily availabe carbohydrate,
resulting into an excess accumulation of lactic acid in the rumen and its
subsequent absorption into blood. The syndrome “Ruminal Acidosis” is
characterised by anorexia, toxaemia, ruminal stasis, constipation, diarrhoea,
dehydration, generalized weakness, recumbency, incoordination, staggering
gait, tachycardia, increased respiratory rate and high mortality.

The literature on acidosis in goat has been reviewed under the
foliowing heads.

1. Occurf.fnce of acidosis (Naturally and Experimentally)
2. Clinical findings (Tempt, pulse, respt. etc.)
3. Examination of ruminal fluids

(a) pH of ruminal fluid

(b) Motility of ruminal microflora (protozoa)

(c) Activity of ruminal microflora, followed by

(i)  Cellulose digestion time (CDT)



(ii) Sedimentation activity time (SAT)
4. Examination of Blood/Serum
(a) Blood lactic acid
(b) Blood glucose
(c) Serum chloride
(d) Serum Sodium
(e) Serum potassium
(5) Therapeutic studies
2.1 OCCUR!;NCE OF ACIDOSIS (NATURALLY AND

EXPERIMETALLY)

Adoptation of lamb with flaked maize with low roughage diet over a
period of week caused acidosis. Ground wheat, ground rye or glucose
administered suddenly in large quantity could resulted in low pH, ruminal
stasis and death (Phillipson, 1952).

Scarisbrick (1954) induced acid indigestion in sheep of about 150 Ib
body weight by providing 16 Ib of mangolds for one day after maintaining
the sheep on diet of 12 1b of mangolds daily for a fortnight.

Delak and Adamic (1959) experimentally produced rumen acidosis in
44 sheep by giving concentrate sucrose solution through mouth. Sheep given
@ 5g/kg body weight remained healthy, those given 40g/kg body weight
died within 8-13 hours.

Broberg (1960) reported that sheep allowed to eat continuously for 8
hrs. and that had consumed 4 to 5 kg of cereals developed acute over eating

syndrome with typical signs of acidosis.



Gnanaprakasam (1970) reported the clinical cases of ruminal acidosis
in goats due to grain overload (Paddy or rice) during the period 1968 to 1969
in Thanjavur district of Tamilnadu.

Prasad et al. (1976a) investigated 99 cases of anorexia in sheep and
goats and found 18% of the cases to be due to acidosis.

Sen (1982) induced rumen acidosis in goat by introducing crushed rice
@ 80g/kg body weight through rumen fistula after 36 hrs. of fasting.

Vihan et al. (1982) experimentally produced rumen acidosis in goats
by three treatment viz. Administration of 1.00 kg crushed barley, 1.0 kg
crushed grains (Barley 50% and Wheat 50%) and 500.00 g cane sugar
through rumen fistula.

Srivastava et al. (1985) investigated 3253 goats for various disorders
at Agricultural University, Rahuri and recorded 20% of all disorders to be
the cases of digestive disorders including ruminal acidosis.

Teli et al. (1986) reported acidosis in ewes caused by feeding of
damaged apple (Malus sylvestris).

Gutowski (1988) induced acidosis in 5 rams giving the aquous
solution of sugar into the dorsal sac of the rumen @ 12-20 g/kg body weight
through permanent fistula.

Intraruminal administration ot finely ground wheat @ 50 g/kg weight
produced acidosis in sheep (Crichlow, 1989).

Lal e al. (1989) succeeded in producing acidosis by giving wheat @
100 g/kg body weight intraruminally in goats.

Patra (1991) succeeded in producing acute ruminal acidosis in adult

sheep by feeding crushed wheat @ 90 g/kg body weight.



Tripathy and Mishra (1992) produced acid indigestion in three goats
by giving flour and water via a stomach tube after overnight fasting.

Patra et al. (1993) induced ruminal acidosis in six adult sheep by oral
feeding of wheat grain @ 90g/kg body weight. Ruminal fluid, blood, CSF
and urine samples were collected before grain feeding (0 hr.) and thereafter
at 12, 24, 46, 72, 76 and 120hr intervals various parameters were studied.

Basak et al. (1994) induced acid indigestion in six healthy Black
Bengal goats weighting 15-18 kg about 1% to 2 years of age, by intra-
ruminal administration of crushed rice @ 70 g body weight.

Aslan et al. (1995) induced ruminal acidosis in 21, 10 month old, west
African Dwarf Goats by feeding a suspension of 80 g wheat flour/kg (day 0)
through a stomach tube. Ruminal and systemic acidosis was diagnosed on
day 1 in all goats. |

Ruminal acidosis was produced by feeding soaked wheat at 50 g/kg
body weight after 24 hr starvation in six ewes (2.5 to 3 year old) Patra et al.
(1996).

Patra et al. (1997) lactic acidosis was induced in 24 healthy female
sheep by feeding with soaked wheat grain at 90 g/kg body weight after 24
hrs fasting.

Nour et al. (1998) experimentally induced lactic acidosis in Nubian
goats using sorghum flour @ 50g/kg body weight given intraruminally
through a fixed rumen canula. It resulted in the development of acute and
peracute clinical signs of lactic acidosis.

Nikolov (2000) described clinical experimental studies on acute rumen
acidosis in sheep with a pre-existing chronic lead and Organo-phosphorus

compound intoxication. I clinical and haematological changes.
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2.2 CLINICAL FINDING :

Scarisbrick (1954) observed the signs of painful walking, difficult
standing, lateral recumbency, occasional grinding of teeth, rumminal atony
and lamenes from all the four lambs in sheep suffering from rumen acidosis.

Shinosaki (1959) did not noticed any reduction of appetite or ruminal
mortility in goats following lactic acid induced ruminal acidosis.

Broberg (1960) noted clinical picture in sheep due to over eating
which comprised of anorexia, stasis of fore stomach, thirst, subnormal
temperature and suppressed urinary secretion.

Clinical symptoms of incoordination, blindness, subnormal or normal
temperature followed by recumbency whthin 24-48 hrs and finally coma and
death were recorded in ruminal acidosis in sheep (Nisbet et al, 1963).
Observations revealed that greedy feeders were first to be affected and
profused mucoid diarthoea was noticed. The milder case that recovered after
the barley feeding was discontinued. The flock mortality varied from 5 to
20%.

Jensen and Mackey (1965) reported that the onset of clinical signs in
ruminal acidosis in feedlot cattle was sudden but the body temperature
usually remained normal. Inappetance and depression developed early.
Respiration and pulse were accelerated. Muzzle was dry and in severe cases,
grunting was manifested. Ruminal movement ceased. In termal stages,
physical weakness, prostration, coma, subnormal body temperature, low
blood pressure and cynosis developed rapidly. The urine became acidic.
Death occurred after a course of | to 3 days.

Strafuss and Monlux (1966) noted the signs of ruminal acidosis in

cattle which consisted an unsteady gait, ataxia, asthesia, excessive salivation,
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atony of rumen, a watery diarrhoea and apparent blindness. The animals then
became recumbent and exhibited spastic paralysis, prostration and
movements of the jaw. They continued to struggle in lateral recumbency
with paddling movements and made repeated attempts to rise. Severely
affected animals generally died between 12 and 24 hrs. after the first
appearance of clinical signs. The rectal temperature in animals was within
the normal range i.e. between 101 to 103°F.

Juhasz and Szegedi (1968d) noted reduced ruminal movement,
increased heart and respiratory rates culminating in respiratory failure and
death in cases of ruminal acidosis in sheep.

Joshi (1969) observed anorexia, a distended left flank, profound
depression, staggery gait and pasty faeces, dyspoenic respiration and
weakened pulse in a clinical case of acid indigestion in a bullock.

Gnanaprakasam (1970) reported that goats manifested clinically
within 24 hours of accidental grains overload. The symptoms were classified
into 3 catagories as mild, moderate and severe. Mild cases were
characterised by anophagia and enlargment of abdomen. Rumen was firm
and doughy on palpation. Ruminal motility was absent or sluggish. There
was constipation. Moderate cases were characterised by anorexia with either
consitpation or diarrhoea, simple dyspnoea, tachycardia and oliguria.
Ruminal motility was absent. On auscultation of rumen, gurgling sound were
heard. In severe cases animals were dull and unable to stand for long time.
Skin appeared rough and lethery. Costal type of respiration was prominent.
Heart rate increased and pulse was imperceptable. Muzzle was dry. Anorexia

was present. Temperature was slightly elevated. Rumination and rumen
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motility were completely absent. Frequent watery, foul smelling diarrhoea
was noticed. Anuria was present.

Kelly (1974) reported that normal rectal temperature, pulse and
respiration rate of goats as 102.9°F, 70-90/minute and 20-30/minute
respectively. He further indicated goats were alert, active and had normal
posture and gait, glossy skin coat, pink to rosy conjunctival mucous
membrane, normal appetite and normal rumination with frequency of
urination 1 to 3 _hl};pwe\lé%er day in cattle and goats.

Allison et al. (1975) dealt symptoms of rumen acidosis in sheep as
diarrhoea, anorexia, weakness and death.

Elam (1976) noted outward signs of acidosis in feedlot cattle
comprising of anorexia, ruminal stasis, diarrhoic or mucoid faeces,
dehydration, incoordination and many time death, following the ingestion of
excessive carbohydrate rich feed.

Rai and Pandey (1980b) reported total rumination time, frequency of
urination and defaecation in healthy goats were 400.00 minutes/day, 11/day
and 9.0/day respectively.

Sen et al. (1982) noted complete absence or weak and irregular
reticulo-ruminal contraction up to fifty six hrs. in ruminal acidosis. The
animals remained anorectic and resumed normal appetite only after eighty
hours of therapy. The colour and consistency of the rumen liquor were light
brown and thin, compared to normal dark green to greenish brown and
viscous at 0 hr.

Tanwar and Mathur (1983a) studied clinical manifestations in three
groups of goats with ruminal acidosis induced by intra-ruminal

administration of whole wheat. In mild cases there was depression, anorexia,
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semisolid faeces and decreased ruminal movement, where as in moderate
cases dullness, depression, anorexia, constipation, regurgitation of
undigested wheat, grinding of teeth, tachycardia, increased pulse and
respiration rate, purulent nasal discharge, lameness with diurnal variation
were also noticed. In severe cases, depression, diarrhoea, severe dyspnoea,
increased pulse and respiration, tachycardia, grinding of teeth, regurgitation
of wheat grains, suspended rumination, uneasy gait, inability to stand,
lameness, subnormal temperature, anuria and a sunken eyes were the
prominent symptoms.

Sen et al. (1984) studied acute ruminal acidosis in 6 goats, the signs
were observed as ruminal stasis, inappetance, dullness, depression, severe
dehydration, polydispsia, oliguria, increased pulse and respiratory rates,
sunken eyes, roughened body coat and death of 5 goats between 25 and 106
hrs. post inducement with crushed rice.

Cao et al. (1987) studied clinical manifestations of acidotic goats and
reported that all goats survived, but showed clinical signs of dullness, sternal
recumbency, increased mean heart and respiratory rates. Soft, but not
voluminous, faeces were being passed by all animals by 12 hrs. and each had
abdominal distension.

Chakrabarti (1988) reported bright eyes, alert apperance, glossy skin
in healthy cattle and goat. The muzzle appeared with dew-drops like
appearance overit. They had normal posture and gait. The healthy goats had
pellety faeces with dark green colour. He also reported that normal pH of
urine of sheep, goat and cattle range from 7.5 to 8.4. He also reported that
the normal ranges of body temperature, pulse and respiration rate in healthy

goats as 101.5-103.5%f, 60-70/minute, 18-30/minute respectively.
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Lal et al. (1989) noted inappetance, anorexia and ruminal stasis in
experimentally induced ruminal acidosis in goats, whereas 30 to 50 % goats
exhibited the signs of dullness, diarrhoea, constipation, abdominal pain,
nasal discharge, head pressing and grinding of teeth etc. There was
significant but gradual fall in body temperature associated with marked
increased in pulse and respiration rates and significant decrease in ruminal
motility.

Das (1990) observed the symptoms likes rapid pulse, respiration and
rise in body temperature, complete rumen atony, pasty faeces diarrhoea,
inappetence, distended abdomen, dehydration and death in experimentally
induced ruminal acidosis in goats.

Lal et al. (1991) induced experimental acidosis in goats, the clinical
signs observed were anorexia, ruminal stasis, constipation followed by
diarrhoea, abdominal pain, nasal discharge, head pressing syndrome and
teeth grinding.

Patra (1991) reported anorexia. nasal discharge, severe diarrhoea,
staggering gait, convulsion and death in acute ruminal acidosis in sheep fed
with wheat @ 90 g/kg body weight orally.

Bhikane ef al. (1996) reported ruminal lactic acidosis in a buffalo and
the clinical signs observed were servere depression, milk fever like posture,
subnormal temperature, tachycardia, dyspnoea, dry muzzle, cold extremitise,
absence of defecation and frequent micturation. Rumen was impacted and
atonic. Per-rectal examination revealed blackish and foul smelling faeces
containing sorghum grains. Ruminal fluid was grayish white, thick, sour
smelling with pH 4.0. The microscopic examination of ruminal fluid

revealed absence of the live ruminal protoza.
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Nour et al. (1998) experimentally induced lactic acidosis in Nubian
goats and observed different clinical signs. Moderate clinical signs
developed in animals of group [ which were manifested with dullness,
depression, anorexia, slight dehydration, ruminal stasis, reduced water
intake, tachycardia and polypnea. Animals of group II showed the clinical
syndromes viz. peracute signs comparised severe dehydration with sunken
eyes and loss of dermal elasticity, apparent blindness, salivation, grinding of
teeth contineous crying, subnormal temperature (99.5-100°F) and accelerated
heart rate. Respiration was shallow and rapid (35-45 min™"). Finally the
animals went down in lateral recumbency and died. Some of the goats
showed the clinical signs of complete loss of appetite, frequent watery
diarrhoea and sternal recumbency with neck extended. Animals in group III
developed per acute clinical signs similar to group I and II and died later on.

Dwivedi et al. (2000) reported decreased ruminal motility with respect
to frequency and amplitude by 36 hrs. post feeding. All the animals showed
signs of inappetance, dullness and depression by 12 hrs. post feeding.

2.3 EXAMINATION OF RUMINAL FLUID :
2.3.1 pH of ruminal fluid :

Phillipson (1952) noticed lower rumen pH in lambs fed flaked maize
ration and opined that, ground wheat, ground rye or glucose adminstered
suddenly in large quantity could result in low pH of rumen fluid.

Brandly and Jungher (1955) recorded the pH of normal ruminal
ingesta ranged from 5.9 to 7.4.

Bullen and Scarisbrick (1957) experimentally produced acidosis in

sheep by engorging the rumen with wheat, oats and maize grains in one trial
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and with sulphuric acid in another trial. In grain engorged sheep, the rumen
pH fell to 4.0.

Ryan (1964) observed that. following the intake of soluble
carbohydrate the first sign of ruminal dysfunction was the lowering of pH to
5.0 and in severe cases to below 4.0.

Joshi (1969) reported a case of acid indigestion in a bullock which
accidently excessed wheat during thrashing operations, in which the ruminal
fluid pH was 5.5.

Gnaprakasam (1970) observed the pH of rumen liquor between 5.2 to
5.5 and below 5.2 respectively in moderate and severe cases of ruminal
acidosis in goats

Joshi and Ludri (1970) found the ruminal pH up to 5.0 in clinical cases
of acid indigestion in buffalo, as against normal pH between 6.12 and 6.75 in
buffaloes belonging to the same locality.

Reddy and Nair (1971) observed that the pH of rumen liquor at 2",
4", 6" and 8" hrs. sampling were 6.05 + 0.04, 5.70 + 0.04, 6.00 + 0.04 and
6.35 £ 0.03 respectively in healthy Jamunapari-Malbari crossbred female
goats.

Allison et al. (1972) dosed 3 adult sheep on two successive days with
wheat. They found that both the ruminal and caecal pH dropped below 5.0
within 48 hrs. of the first rumen overload. Caecal pH returned to higher than
7.0 within 48 hrs. of the second dosage with wheat but ruminal pH remained
low for extended periods.

Dunlop (1972) suggested rumen pH in the range of 3.9 to 4.5 in lactic

acidosis in cattle.
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Chaplin and Jones (1973) observed that the pH of rumen liquor
decreased to 4.4 after 12 hrs. induction of rumen acidosis with barley in
sheep.

Shinosaki and Nakabayashi (1974) reported a fall of rumen liquor pH
to 4.64 after 12 hrs. of glucose induced rumen acidosis in sheep.

Vestweber et al. (1974) reported a fall of pH of rumen liquor to 4.52 *
0.52 in experimental rumen acidosis in sheep.

Koer et al. (1976) observed the mean pH of rumen liquor dropped
from 6.77 to 4.74 at 4™ hrs. of corn engorgement in sheep and remained low
untill about 60™ hrs. and then rose gradually to 5.90 by 99™ hrs. of post
engorgement.

Irwin et al. (1979) noted fall of the pH of rumen liquor from 6.97 to
4.70 in glucose induced acidotic sheep.

Rai and Pandey (1980a) reported pH of rumen liquor in three groups
of goats maintained on range, supplemented with concentrate and
concentrate mixture varied. The mean values of pH of rumen liquor were
5.313 +£0.038, 6.155 £ 0.045 and 6.29 * 0.059 respectively.

Sen et al. (1982) noted the rumen and urine pH at 12 hrs. of induction
of acidosis in goats to be 4.65 and 6.05 respectively.

Vihan et al. (1982) reported that lowest pH values as 5.5, 4.5 and 4 at
12 hrs. of barley, 42th hrs. of grain (50% barley + 50% wheat) and 12" hrs.
of cane sugar induced rumen acidosis respectively in goats.

Tanwar and Mathur (1983c) reported ruminal pH of 4.96, 4.85 and
4.29 at 12 hrs. in mild, moderate and severe cases of acidosis in goats

respectively following whole wheat engorgement.




18

Huber et al. (1984) reported that the pH of rumen liquor decreased to
4.15 £ 0.34 in glucose induced acidosis in sheep.

Sen et al. (1984) produced acute ruminal acidosis in goats, and
recorded minimal pH of 4.37 + 0.12 within 12 hrs. of engorgement with rice.

Vihan and Rai (1985) reported pH of rumen liquor varied between 7.2
and 4.5 in clinical cases of rumen acidosis in sheep and goats.

Kovac et al. (1986) studied pH changes in induced acidosis in calves.
Blood pH of ruminating calves feel from 7.36 to 7.16 at 10 hrs., rumen pH
from 6.9 to 4.7 at 8 hrs. and faecal pH from 6.55 to 5.1 at 10 hrs.

Cao et al. (1987) reported that the pH of rumen liquor change from
7.35+0.302 to 4.54 £ 0.119 at 24" hrs. of sucrose induced acidosis in goats
@ of 16 g/kg body weight.

Lal et al (1989) reported, a significant drop in the ruminal pH
observed to (4.7 £ 0.045) at 12 hrs. with a further drop to (4.54 £ 0.023) at
24 hrs. after experimentally induced ruminal acidosis in goats by whole
wheat grain @ 100 g/kg body weight.

Randhawa er al. (1989) observed that the pH of rumen liquor changed
from 6.80 £ 0.04 to 4.77 £ 0.77 at 24" hrs. and 6.79 + 0.04 to 4.24 + 0.06 at
24" hrs. in sub acute and acute rumen lactic acidosis in buffalo calves.
respectively.

Das and Misra (1991) reported the pH of rumen liquor to be 6.95 to
0.03 and 3.0 in healthy and acidotic goats respectively. The pH of rumen
liquor decreased markedly from 12hrs. onward and the mean pH 4.48 £ 0.01
was recorded at 12 hr of the study.

Lal et al. (1993) experimentally induced acute rumen lactic acidosis in

clinically healthy (1-2 year old) goats of either sex by intraruminal
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administration of whole wheat grain @ 100 g/kg body weight. A significant
reduction was observed in rumen pH (4.71 + 0.045) at 12 hrs.

Basak et al. (1993) experimentally induced lactic acidosis in goats and
observed biochemical changes in rumen liquor. The pH of rumen liquor
gradually decreased significantly (P<0.01) from 12" hrs. to the lowest value
at 48" hrs. from 60™ hrs. onwards an improvement in pH was noted but still
significantly lower (P<0.01) than that of ‘O’ hrs. value.

Angelov et al. (1995) carried out an experiment in acute ruminal
acidosis in eight adult goats by a single oral administration of 20 ml/kg of
body weight beet molasses and found ruminal pH 3.68.

Patra et al. (1996) induced acidosis experimentally in 6 ewes (2.5 to 3
years old) by feeding soaked wheat @ 90 g/kg body weight,.after 24™ hrs.
starvation and reported decreased ruminal pH value.

Patra et al. (1997) in a study of experimental ruminla acidosis in
sheep, they found decreased pH of rumen liquor (4.56 £ 0.135 to 4.91 +
0.153).

Nour et al. (1998) experimentally induced lactic acidosis in Nubian
- goats and recorded decreased ruminal pH 4.7 at 6" hrs. after dosing with
wheat and subsequently increased, until it returned to normal level (6.5) at
144 hour post-dosing.

Dwivedi et al. (2000) studied the physiochemical examination of
rumen liquor before and after induction of ruminal dysfunction and reported

decreased ruminal pH (5.75 £ 0.781).
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2.3.2 Motility of Ruminal Microflora (Protozoa):

Hungate et al. (1952) observed that, total disappearance of rumen
protozoa at 12 hrs. might be due to very high concentration of lactic acid and
low pH in the rumen in acute indigestion of sheep.

Cherkasov (1959) noted a decrease in the number of rumen infusoria
in cattle after addition of grains with hay ration. On the second and third day
of experiment, the population of infusoria decreased and consisted only
encysted forms.

Krogh (1959) observed that, most protozoa died and there was marked
reduction in the number of gram negative flora in rumen liquor of sheep fed
excess of cane sugar.

Krogh (1960) reported that, the disppearnce or reduction in number of
protozoa in animals gradually adapted to consuming concentrates ad libitum,
was probably caused by some of the same factors that killed protozoa when
dosed with concentrates. The factor included low rumen pH.

Allison et al. (1964) reported that, feeding of 450g of cracked wheat
through the ruminal fistula in lambs, made the protozoa immotile.

In case of acid indigestion in bullock large infusoria were
found dead and others were feebly motile in drop of fresh liquor (Joshi,
1969).

Gnanaprakasam (1970) did not find any motile protozoa in rumen
liquor of moderate and severe cases of clinical acidosis in goats.

Misra et al. (1972) examined fresh rumen fluid samples from healthy
Indian cattle, under the microscope and graded protozoal motility as

moderate (++) to vigorous (+++) ie. 10-30 protozoa per fields.
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Misra and singh ( 1974) reported that, motility of rumen protozoa of
healthy cattle was moderate (++) to high (+++) whereas, in acid indigestion
it was low (+).

In early stages of acute, sub acute and chronic ruminal acidosis,
decreased motility and viability of rumen protozoa was observed (Cakala et
al., 1975).

Sethuraman (1976) induced ruminal acidosis in buffalos calves and
Zebu calves by intraruminal administration of rice, complete disappearance
of rumen protozoa after 24 hrs. of induction was obtained.

In cross-bred cow and buffalo calves from the 1™ to the 4" day under
crushed oat grain induced acid indigestion, complete disappearance of rumen
protozoa on pH 5.0 to 4.2 was reported by (Nauriyal and Baxi 1973).

Randhawa (1979) noted complete disappearance of rurhinal protozoa
in rumen fluid in acidotic buffalo calves.

In a experimentally induced ruminal acidosis by oral feeding of
molasses in buffalo calves, Choudhuri et al. (1980) recorded optimal motility
of rumen protozoa as vigorous (+++) prior to induction, while after 3 hrs.
post-induction, it became scanty (+) with many of the protozoa classed as
dead. Though there was complete disappearance of protozoa after 24 hrs.
samples at 108 and 132 hrs. indicated the presence of protozoa, graded as
“+” to “++” (Sluggish to moderate).

Sandha (1980) produced acidosis in buffalo calves and found vigorous
(+++) motility of protozoa at zero hr. At 12 hrs. post induction, sluggish
motility was observed with no living protozoa in the rumen liquor after 18-
72 hrs. only few protozoa started appearing slowly and gradually in

surviving animals.



Sen (1982) found moderate to vigorous protozoal motility at ‘O’ hr.,
moderate at 4" hrs. and absent at 8" hrs., onwards of grain overload in goats.

Tanwar and Mathur (1983c) recorded reduced protozoal count in mild
acidotic in goats, while in severe cases no protozoa could be seen at 12 hrs.

Li et al. (1984) conducted experimental acidosis in sheep and found
loss of protozoal motility.

Pradhan er al. (1988) stated that moderate (++) to vigorous (+++)
motility and moderate (++) to high (+=+) concentration of rumen protozoa in
healthy Black Bengal goats.

Lal et al. (1989) recorded. complete disappearance of ruminal
protozoa from 12 to 72 hrs. in experimental rumen acidosis in goats.

Das (1990) found that, the fair number & better motility of rumen
protozoa in healthy goats (moderate ++ to vigorous +++) but absent in
rumen acidosis.

Narendra et al. (1990) observed a gradual reduction number of
protozoa of rumen fluid till 18 hrs. and were found absent afterwards in
experimental ruminal acidosis in calves.

Basak et al. (1993) stated absence of rumen protozoal motility from 12
to 84™ hrs. of experimentally produced lactic acidosis in goats.

Upadhyay and Shukla (1999) mentioned the protozoal motility was
sluggish (+ or ++) in each animal before treatment but following treatment
with Anigest, it became vigorous (+++ or ++++), showing action of
medicine on rumen microflora in his suspected cases of ruminal disorder of

clinically affected 80 sick cows.
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2.3.3 Activity of ruminal microflora followed by CDT and SAT :

Hoflund et al. (1948) did the CDT in rumen liquor to know the
activeness of rumen microbes. A fully active rumen liquor could digest
cellulose within 48-54 hours. In case of indigestion, rumen liquor took more
time to digest cellulose or could not digest at all.

Nicholas and Penn (1958) stated that, a good co-relation of SAT with
ration and time after feeding. They observed also variations between cows
and in the same cow, from day to day. The SAT of rumen liquor in healthy
cattle was 3-8 minutes. Indigestion caused incomplete floating or complete
settling without any floating which reflected the SAT.

Gnanaprakasam (1970) studied acid indigestion in goats and reported,
no sedimentation or floatation activity of particles of rumen liquor.

Sen (1982) recorded that the normal sedimentation aétivity time of
rumen liquor of healthy goat was 26.60 *+ 5.86 minutes but there was
complete absence of sedimentation activity after 4 hrs. onward of grains
engorgement.

Blood et al. (1983) noted sedimentation activity time in normal animal
which varied between 3 minutes if, the animal has just been fed and 9
minutes if the last feeding has occurred some time previously. Settling of the
particulate materials indicates gross inactivity, less severe degree being
manifested by prolongation of time required for floatation. CDT in excess of
30 hrs. indicate abnormality.

Pradhan er al. (1988) observed that average SAT of rumen liquor of
healthy Black Bengal goat was 24.16 minutes.

Randhawa et al. (1989) noted that SAT in rumen liquor increased

significantly at 6 hrs. and no sedimentation activity was detected at 12 and
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24 hrs., which returned to normal by 168 hrs. of sub acute induction of lactic
acidosis in buffalo calves. In acute lactic acidosis, complete absence of SAT
was observed from 6 hrs. which persisted throughout the period of
observation. No cellulolytic activity was detected in the rumen liquor in
calves of sub acute lactic acidosis between 6 and 144 hrs. However, at 168
hrs. CDT values were higher than 48 hrs. values. In acute lactic acidosis, the
CDT values were nil till the death of the buffalo calves.

Das (1990) observed that mean SAT and CDT of rumen liquor were
25.22 £ 1.95 minutes and 52.14 + 3.07 hours respectivelly at ‘0’ hr. which
were completely absent on 12 hrs. onwards in experimental rumen acidosis
in goat.

Basak et al. (1993) studied the CDT and SAT in experimentally
induced lactic acidotic goats and found that significantly increased time
factors for CDT and SAT (P<0.01) at 12 hrs. and was absent from 24 hrs. on
ward.

2.4 EXAMINATION OF BLOOD/SERUM:
2.4.1 Blood lactic acid:

Broberg (1960) reported that sheep which over ate grains, had a higher
lactic acid concentration in the blood.

Dunlop and Hammond (1965) suggested accumulation abnormal
amount of lactate in the blood in lactic acidosis in ruminants.

Williams and Mackenzie (1965) studied the absorption of lactate from
the isolated rumen of anaesthetized sheep. The absorption of volatile
fattyacids was found to be five to ten times more rapid than lactic acid
absorption from solution at pH 5.2. This difference could be accounted

particularly by the fact that appreciate amounts of nonionized VFA would be
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present at this pH whereas, lactate would be mainly in the ionized form due
to the difference pKa (VFA = 4.8, lactate = 3.7). Absorption rate was said to
be increased when concentration was higher at low pH (4.0) than at higher
pH (upto 7.5).

Dirksen (1967) recorded increased level of blood lactic acid in
peracute cases of ruminal acidosis in cattle.

Castello (1968) overloaded six months old sheep with wheat barley
meal by rumen fistula. He observed that, though the rumen lactic acid rose

sharply at once, blood levels remained steady for several hrs.

Juhasz and Szegedi (1968d) noted increased blood lactic acid
concentration in the sheep suffering from ruminal acidosis.

Walker (1968) recorded blood lactate values rose tO above 200
mg/100ml after sheep was forcibly engorged with wheat.

Huber (1969) recorded that in rumen lactic acidosis of sheep, the
blood lactic acid level increased to 17.7 mM/L or greater.

Telle and Preston (1971) suggested that the absorption of lactate from
the rumen was evident from the increased level of blood lactate in the rumen
vien after 1.5 to 2 hrs. of intra-ruminal administration D-L lactic acid in
sheep.

Vihan et al. (1973) recorded the lactic acid concentration in the serum
of cattle and buffaloes suffering from acid indigestion. They observed the
level of 24.3 + 6.88 mg% in Zebu cattle and 6.8 + 0.93 mg% in buffaloes.

Pinkiewicz et al. (1974) observed the blood lactic acid in normal cows
whith ranged from 6.3 to 22.75 mg percent against 30.3 to 64.5 mg percent

in acidotic cows.
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Shinosaki and Nakabayashi (1974) experimentally induced ruminal
acidosis in sheep and recorded increased lactic acid concentration in rumen
and blood, 115 mM/I and 4.1 mEq/h respectively.

Cakala et al. (1975) observed increased lactic acid concentration in
rumen fluid in one study following saccharose administration and in another
subsequent study, both rumen and blood lactate levels were elevated
following large amount of grain feeding in feedlot cattle.

Dougherty et al. (1975) reported a blood lactic acid concentration
from 4 to 79.5 mg/100m! in grain overload sheep.

Nauriyal (1975) observed the blood lactic acid levels in acidotic
buffalo calves to 19 mg percent, 33 mg%, 55 mg%, 72 mg percent and 90
mg percent at 0,1,2,3,4 and 5t day respectively as against 19.9 + 6.2 in
healthy ones.

Verma et al. (1975) recorded that, the lactic acid concentration in
blood of Barberi buck at ‘0’ hr., 2™ hrs., 4™ hrs. and 6™ hrs. of concentrate
mixture feeding, which were 9.53 £ 0.45, 28.51 + 0.90, 8.35 + 0.30 and 8.55
% 0.25 mg/100 ml respectively.

Elam (1976) found high level of lactic acid in rumen fluid and blood
in feedlot cattle suffering from ruminal acidosis.

Sethuraman and Rathor (1979b) induced acute indigestion in bovine
and found increased blood lactate values from 14.5 + 2.2 mg% and 18.6 +
2.16 mg% in cattle and buffaloes respectively at ‘o’ hr., through 42.4 + 3.5
mg% and 42.2 £ 2.0 mg% at 48 hrs to 61.1 + 1.7 mg% and 60.2 + 2.7 mg%
at 96 hrs.
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Nauriyal and Baxi (1981) experimentally produced lactic acidosis in
crossbred cattle and buffaloes and found a high ruminal and blood lactate
values.

Roychoudhary (1981) reported a rise in blood lactic acid level to 57.28
+ 8.88 in acidotic buffalo calves from the mean normal value of 19.14 + 2.59
mg percent.

Sen et al. (1982) recorded increased lactic acid value in rumen liquor
and blood of goats at 4 hrs. after induction of acidosis.

Vihan et al. (1982) stated that, the serum lactic acid concentration
increased from normal 23.01 mg/100ml to 25.71 mg/100ml, 83.3 mg/100ml
and 48.0 mg/100 ml by 18 hrs of barley, 42 hrs of grain (50% barley + 50%
wheat) and 12 hrs of cane sugar induced acidosis in goats respectively.

Tanwar et al. (1983) revealed similar result when they used wheat to
induce acidosis in goats. Lactic acid concentration increased from 9.45 *
0.54 mg% in pre-engorgement to 27.30 *1.32 mg% at 12 hrs and further
increased to 40.57 + 5.20 mg% at 72 hrs post engorgement.

Huber et al. (1984) stated increased blood lactate concentration from
3.50 £ 1.90 mg/100ml to 78.0 £ 20.0 mg/100ml in experimentally glucose
induced acidosis in sheep.

Sen et al. (1984) produced acute ruminal acidosis in goats by intra-
ruminal administration of rice and the highest lactic acid concentration
(41.37 £ 12.42 mg%) occurred at 32 hrs.

Sandha and Choudhury (1985) reported increased blood lactate level
at 12 hrs. of induced acidosis in butfalo calves. The value remained elevated

throughout the acidosis phase.
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Sinha et al. (1985) produced experimental acidosis in buffalo calves
and reported that, the mean concentration of lactic acid rose from 17.38 +
1.93 mg% pre-engorgement to a maximum of 60.00 £ 8.94 mg% at 36 hrs.
post-engorgent.

Tanwar and Mathur (1985) observed a marked rise in the rumen and
blood lactic acid level in goats following experimental acidosis.

Vihan and Rai (1985) reported the increased lactic acid level of blood
in acidotic goats to 30.8 + 2.30 mg%.

Cao et al. (1987) reported that, the mean concentration of blood
lactate was elevated from 1.78 £ 0.734 mmo/L to 2.72 + 0.363 mmo/L at 12
hrs, then declined and again elevated to 2.79 + 1.223 mmo/L at 48 hrs. of
experimentally induced lactic acidosis in the goats.

Randhawa et al. (1988) reported that, the mean lactic acid
concentration prior to death was 86 mg/100 ml in experimentally induced
ruminal acidosis in 12 buffalo calves, as a result of which 2 animals died
after 60 hrs. and another 2 after 96 hrs.

Lal er al. (1989) produced acidosis in goats experimentally and
mentioned a rise in blood lactic acid concentration.

Das (1990) Observed significant increase in blood lactic acid in
experimental rumen acidosis in goats. The highest blood lactic acid
concentration of 38.06 = 4.11 mg/100 ml was observed at 36" hrs.

Das and Misra (1991) carried out an experiment in ruminal acidosis in
Black Bengal goats and found the level of lactic acid in ruminal fluid in
healthy, untreated acidotic and treated acidotic goats as 4.17 + 0.57 mg/dl,
35 mg/dl & 30 mg/dl respectively.
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Patra (1991) recorded increased lactic acid concentration in both
rumen fluid and blood in acidotic sheep.

Lal et al. (1992) observed significantally increased blood lactic acid
concentration in the experimentally induced ruminal acidosis in goats.

Basak et al. (1993) observed significantly (P<0.01) increased lactic
acid concentration in ruminal fluid of Black Bengal goats.

Sen et al. (1993) carried out an experiment in acute ruminal acidosis
in 6 female Barbari goats and reported significantaly higher value of blood
lactic acid.

Lal et al. (1993) experimentally produced acute rumen lactic acidosis
in 6 clinically healthy 1-2 year old goats of either sex by intraruminal
administration of whole wheat grains @ 100 g/kg body weight and observed
increased value of lactic acid in ruminal fluid and blood. |

Patra et al. (1996) noted increased lactic acid concentration in blood,
in the experimentally induced acidotic ewes.

Angelov et al. (1996) carried out an experiment in acute ruminal
acidosis in sheep and found, increased level of blood lactate.

Patra et al. (1997) observed increased the values of lactic acid
concentration in both rumen liquor and blood in experimental ruminal
acidosis in sheep.

Nour et al. (1998) reported experimental lactic acidosis in Nubian
goats and stated that ‘rumen lactic acid concentration increased progressively
after dosing and reaches a maximum level of 52 mmol/l at 10 hrs. This level
was maintained until the 25 hrs. post-dosing and then it fell, steeply at first,
then gradually until reached normal level at 120 hrs post-dosing. They also

stated, plasma lactic acid was not affected until 12 hrs. after dosing, but it
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began to increase gradually reaching 8 + 1.2 mmol/l by the 21hrs. post-
dosing and reached a maximum level of 14.02 mmol/l by the 23 hrs. post
dosing. However, the plasma lactic acid levels were maintained in the range
of 11.2 — 12 mmol/l between 25-29 hrs. after dosing. The level then
decreased to 8 mmol/l at 21 hrs. post-dosing and was maintained at the range
of 7-9 mmol/l between 31-48 hrs. after dosing. Subsequently, the level of
lactic acid declined until it resumed its normal values by the 56 hrs. post-
dosing.

Dwivedi et al. (2000) carried out an experimental rumen dysfunction
and recorded significant (P<0.05) increase in blood lactic acid concentration.
2.4.2 Blood Glucose :

Broberg (1960) reported that, the blood glucose content increased in
sheep which, over ate grain.

Mullick (1964) recorded 79.3 mg/100ml of blood glucose level in two
to three years old healthy buffalo calves.

Juha’sz and Szegedi (1968a, 1968b) mentioned increased blood
glucose level in acidotic sheep.

Dirksen (1970) suggested, rise in blood glucose concentration in
acidotic cattle to 214 mg%.

Mclntosh et al. (1973) recorded three times rise in blood glucose level
in sheep which was suffering from acidosis.

Cakala et al. (1974) recorded increased blood glucose level in sucrose
induced acidosis in sheep.

Ivanov (1974) dealt hyperglycaemia (114 =+ 8mg/100ml) and

glycosuria in recurrent subacute or chronic ruminal acid indigestion in cows.
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Shinosaki and Nakabayashi (1974) produced experimentally acidosis
in sheep by glucose administration and reported a transitory increase in
blood glucose level.

Vestweber et al. (1974) experimentally induced ruminal acidosis in
sheep and found increased blood glucose level from 61.3 £ 1.7 to 78.9 £ 5.0
mg%o.

Nauriyal (1975) stated that an increased in blood glucose level from
normal 43.8 mg% to 102.8 mg% in acidotic calves.

Melvin (1977) determined the blood glucose level of a healthy goat
which was found up to 45 to 60 mg/dl.

Nauriyal and Baxi (1978) induced acidosis in calves by intraruminal
administration of molasses and reported a significant fall in blood glucose
level.

Sethuraman and Rathor (1979b) experimentally induced acute acid
indigestion in bovine and noted that blood glucose values rose steadily from
pre-engorgement values of 45.0 £ 5.0 mg% and 48.3 + 2.3 mg% to 72.5
+2.8 mg% and 81.6 £ 5.2 mg% 96 hrs., post engorgement in cattle and
buffaloes, respectively.

Randhawa et al. (1980) produced ruminal acidosis in buffalo calves by
intra-ruminal administration of wheat grains @ 50 g/kg body weight and
observed a increased blood glucose level at 120 hour post-induction.

Bieniek (1981) experimentally produced acidosis in six heifers and
observed decreased blood glucose level initially but increased later on.

Nagaraja et al. (1982) induced lactic acidosis in cattle experimentally

by intra-ruminal administration of glucose. They found that the blood
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glucose value increased from 32.0 mg% at ‘0’ hr. to 33.4 mg% and 34. 3
mg% at 4 and 8 hrs, respectively to 35.3 mg% at 12 hrs. post engorgement.

Sen (1982) recorded the maximum mean value of blood glucose to
172.05 £ 94.11 mg/100 ml at 24 hrs. in goat over loaded with grains.

Vihan et al. (1982) noted increased blood glucose levels with decrease
in ruminal pH, after rumen acidosis induction, by various treatments in
goats. They observed highest blood glucose level in the barley treatment
group of 76.5 mg% at 18 hrs while in the mixed grain (barley—wheat)
treatment, the level was highest (140 mg%) at 42 hrs and in the cane sugar
treatment, the highest level of 350 mg%s at 12 hrs. post engorgement.

Sastry (1983) recorded the blood glucose level in normal healthy goat
which ranged from 45 to 60 mg/100 ml.

Vihan and Rai (1985) reported a clinical cases of acidosis in goat and
observed that, the mean concentration of blood glucose was 81.9 *+ 8.57
mg%.

Das (1990) experimentally produced acidosis in goats and found,
increased blood glucose level.

Lal et al. (1992) noted increased blood glucose level mg/dl (94.50 +
5.097) at 12 hrs in experimentally induced ruminal acidosis in goat.

Sen et al. (1993) carried out an experiment in acute ruminal acidosis
in Barbari goat and reported significantly higher value of blood glucose
(47.1 £6.8 mg% to 73.5 £ 14.6 mg%).

Angelov et al. (1995) found increased value of blood glucose (5.2
mml/litre) in blood sample of goats suffering from acute rumen acidosis.

Angelov et al. (1996) noted increased blood glucose level, (4.8 + 0.9

mmol/l) at 12 hrs. in experimentally induced acute rumen acidosis in sheep.
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Patra et al. (1997) found increased blood glucose level (70.65 + 5.439
to 78.32 + 7.36 mg/dl) in experimentally wheat grain induced rumen acidosis
in sheep.

2.4.3 Serum Chloride :

Parthasarthy and Phillipson (1953) suggested the movement of
chloride across the rumen epithelim of sheep and found that, the presence of
0.002 M mercuric chloride inhibited its absorption from rumen.

Dirksen (1967) recorded normal blood chloride value in peracute and
hypochloraemia in the protrected cases of ruminal acidosis in cattle.

Shinosaki and Nakabayashi (1974) experimentally produced ruminal
acidosis in sheep and noted, lower blood chloride level.

Cakala et al. (1975) recorded increased chloride level in rumen liquor
of cattle and goats blood as well as its ruminal fluids.

Sinha et al. (1985) suggested initial rise of chloride value in the blood
and CSF of acidotic buffalo calves at 24 hrs. following induction of acidosis.

Patra et al. (1993) found decreased level of chloride in CSF and urine
in acidotic sheep.

Sen et al. (1993) studied acute ruminal acidosis in Barberi goats and
found a significantly increase in the level of serum chloride.

2.4.4 Serum sodium :

Parthasarthi and Phillipson (1953) noted movement of sodium across
the rumen epithelium of sheep and observed that, the presence of 0.002 in
mercuric chloride did not affect its absorption.

Dirksen (1967) reported there was no much changes in blood sodium

in ruminal acidosis in cattle.
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Huber (1971) recorded decrease in serum sodium in glucose induced
acute indigestion in sheep.

Telle and Preston (1971) observed that the concentration of sodium
remained relatively constant when they infused lactic acid in sheep.

Shinosaki and Nakabayashi (1974) recorded increase in plasma
sodium in acidosis of sheep.

Cakala et al. (1975) suggested decreased value of sodium ions in
ruminal fluid of cattle following saccharose administration.

[rwin et al. (1979) noticed slightly increased level of plasma sodium in
glucose induced acidosis in sheep.

Choudhuri et al. (1980) experimentally induced acidosis in Indian
water buffaloes by feeding of molasses @ 10 g/kg body weight and found
slightly increased sodium value in blood.

Sen (1982) reported increased in serum sodium concentration in
experimental acidotic goats.

Heijlasz et al. (1984) noticed, decreased sodium value in experimental
induced acute metabolic acidosis in cows.

Das (1990) reported increased serum sodium level in experimental
rumen acidosis in goats.

Nikolov (1998) conducted a clinical experimental studies on acute
rumen acidosis in buffaloes and found. blood sodium was decreased from the
beginning up until hrs. 8 (177 £ 10 mmol/l) but after was decreased. Rumen
sodium content decreased in the later hrs. of the experiment (110 £ 9

mmol/l) et post treatment at hrs. 72.
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2.4.5 Serum potassium :

Parthasarthy and Phillipson (1953) reported the movement of
potassium across the rumen epithelium of sheep and it was noticed that the
presence of 0.002 m mercuric chloride did not affect its absorption.

Dirksen (1967) observed oscillating blood potassium value in
protracted cases of lactic acidosis in cattle.

Huber (1971) mentioned decreased serum potassium in glucose
induced acute indigestion in sheep.

Telle and Preston (1971) reported, increased blood potassium
concentration increased upto 4 hrs. of intra-ruminal infusion of lactic acid in
sheep and then back to the ‘0’ hr. value.

Shinosaki and Nakabayashi (1974) recorded decreased plasma
potassium level in acidotic sheep.

Cakala et al. (1975) noticed decreased potassium level in sheep.

Sethuraman and Rathor (1979b) observed increased potassium in
acute ruminal acidosis in bovines.

Choudhuri et al. (1980) noted decreased potassium concentration in
blood in experimentally induced acidosis by feeding of molasses @ 10 g/kg
body weight in Indian water buffaloes.

Sen et al. (1982) dealt rise in the rumen and blood potassium levels in
early stage of ruminal acidosis in goats with grain engorgement.

Heijlasz et al. (1984) noticed increased potassium value in
experimental acute metabolic acidosis cows.

Kuusksalu (1988) noted increased blood potassium with decrease of

blood pH in glucose induced acidosis of sheep.
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Das (1990) recorded decreased serum potassium level in experimental
rumen acidosis in goats.

Nikolov (1998) observed decreased potassium concentration in both
blood and rumen liquid in acute rumen acidosis of buffaloes.

2.5 THERAPEUTIC STUDIES:

Rumen hyperacidity has recently attracted the attention of Veterinary
Clinicians in India due to its occurence in all ruminant species causing,
variable mortality in untreated cases. Death may be attributed to acidaemia
and progressive dehydration in body (Blood and Henderson, 1968). Many
antacids like Sodium bicarbonate or Sodium hydroxide, Magnesium oxide,
Magnesium carbonate, vitamins and rumen contents (fresh or desicated) with
rumenotorics, have been used for the treatment of rumen hyperacidity with
variable results.

Westcott ef al. (1953) observed a beneficial effect of “Proilovan” a
synthetic rumen media in enhancing the rumen microbial growth and there
activities in cows suffering from digestive disorders when used in early
stages.

Pounden et al. (1954) studied, some substitutes for freshly obtained
rumen contents or cud for use in young calves fed on high roughage ration
and concluded that in vitro benefits of fresh rumen juice and commercial
products was not comparable to those of freshly obtained rumen contents.
They further suggested that indicators of typical micro-organisms could not
be found in the commercial preparations and in frozen juice. The protozoa
were no longer motile. In addition the in vitro CDT indicated, that compared
to fresh rumen juice, the frozen product was 80 % efficient while the

commercial product was only 30 % efficient.
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Scarisbrick (1954) suggested use of ruminal contents, may lead to
buffering the acid within the rumen and had beneficial effects in acidotic
sheep.

Tucker et al. (1956) dealt the effect of dried preserved rumen
inoculum on the rumen micro-organism of lambs and noted its beneficial
effects in the therapeutic management of acidosis.

Bullen and Scarisbrick (1957) reported that treatment with Crystalline
sodium penicillin was effective to inhibit the growth of gram-positive flora
and thus checked the intra-ruminal pH in experimentally induced ruminal
acidosis in sheep.

For successful treatment Broberg (1960) recommended the use of
Baker’s yeast and thiamine (3-4gm) in animals. But parentral use of calcium
and oral alkalizers were found to be contraindicated.

Gibbon (1963) stated that for the treatment of rumen intoxication, the
objectives were to evacuate the rumen, to stimulate rumen motility, to
overcome intoxication, to provide supportive treatment and to restore
function.

Allison et al. (1964) investigated the effect of intra-ruminal
inoculation on adoption of lambs to a ration containing wheat. They
concluded that the rate of adaptation to a new ration may be accelerated by
intra-ruminal inoculation of ruminal material from animals adopted to that
ration. However, a large quantity of the inoculum was required for
immediate protection. Further more, ruminants do not accept raw liquor, and
preparation into a palatable form might lead to a loss in the viability of the

lactic acid utilizing organisms.
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Dirksen (1965) recommended treatment with antihistamines, vitamin
B-complex, yeast, prednisolone, fluid and electrolytes supplimentation and
removal of rumen content by rumenotomy in early cases of rumen acidosis
in cow.

Jensen and Mackey (1965) stated rumen evacuation, followed by
administration of mineral oil in the early stage of the disease, but oral or
intravenous administration of Sodium bicarbonate may also be indicated.

Hungate (1966) advocated heavy dosing with rumen liquor from
normal animal for the recovery of ruminants from acute acid indigestion.

Hyldgaard-Jensen and Simesen (1966) successful treated cases of
acidosis with oral administration of 8 — 10 gm Tetracycline mixed with water
followed by frequent supply of small quantities of drinking water. Oral
administration of Sodium bicarbonate (250 gm) in a few litres of water, to be
repeated after a few hours to increased the rumen pH 4.5.

Ahrens (1967) attempted to neutralize the ruminal acidity in pear’s
induced ruminal acidosis in a heifer by using 450 g of Magnesium oxide,
225 g of activated charcoal and 5 million units of Crystalline penicillin.
However, in this particular case the rumen pH increased to 9.72 indicating
that it was given an overdose of Magnesium oxide.

Hoflund (1967) noted use of tresh rumen Juice to correct the ruminal
ecosystem in acidosis.

Juhasz and Szegedi (1968c) treated severe cases of acidotic sheep by
infusion of 50 — 100 ml of 10% solution of Sodium hydroxide into rumen
when pH was below 4.0, 1-2g of broad spectrum antibiotic in water in severe

cases, a further infusion of decreased doses of sodium hydroxide 200 ml of






