-

P
brought to you by i CORE

View metadata, citation and similar papers at core.ac.uk

provided by Aceh Journal of Animal Science

Aceh Journal of Animal Science (2020) 5 (2): 98-102

AGEH JOTRNAL OF ANTMAL SCIENCE,

0
>R

Aceh Journal of Animal Science

Journal homepage: www.jurnal.unsyiah.ac.id/AJAS

A mini review on the Lactic Acidosis in goats and its remedial approaches

Asad Ali Khaskheli"', Muhammad Ibrahim Khaskheli’, Allah Jurio Khaskheli’, Arshad Ali Khaskheli*

Department of Animal Nutrition, Sindh Agriculture University, Tando jam, Pakistan
2Department of Plant Protection, Sindh Agriculture University, Tando jam, Pakistan
3Department of Biotechnology, Sindh Agriculture University, Tando jam, Pakistan
*Department of Poultry Husbandry, Sindh Agriculture University, Tando jam, Pakistan

ARTICEL INFO ABSTRACT
Keywords: The current study was performed in order to investigate the threat of lactic acidosis in goats worldwide and explore the curative
Concentrates strategies. In this regards a detailed review was performed, however obtained facts were found to be much interesting and valuable. 1t
Intestinal motility was indicated by researchers that lactic acidosis is the most common problem in goats throughout the worlds. It represents significant

Lactic acid economic loss due to direct and indirect effects. It was further stated that goats with lactic acidosis show decreased body temperature up
Metabolic disorder 10 98.1%0.89 °F, rumen and intestinal movement 0.23%£0.48 / m, rumen pH 4.8+0.07, blood pH 7.10.08, increased respiration
rate 56.14%7.15/ m and heart rate, 136.28%4.71/ m. Affected goats also show signs of dyspnea, anorexia, inactivity, incoordination
and recumbancy. The glucose level remains 190.14%13649 mg/dl, total bilirubin 0.75%0.04 mg/dl, direct bilirubin
0.2710.03mg/ di, indirect bilirubin 0.40%0.03 mg/dl, alanine aminotransferase ALT 36.42+3.04 U/ and alkaline
phosphatase 420%3.65 U/ L. Furthermore, Glucose level, total bilirubin, direct bilirubin, indirect bilirnbin, ALT (SGPT) and
alkaline phosphatase increase with treatment of Cassia Fistula, serum biochemical changes rapidly return to normal compared to
treatment with Sodium bicarbonate or Magnesinm hydroxide. The ruminal juices changes are also significantly improved with the
treatment. The changes in the ingesta color, odor and consistency and rumen pH return to normal with the use of Cassia Fistula,
Sodium bicarbonate and Magnesinm hydroxide. In conclusion, Cassia fistula, Sodium bicarbonate and Magnesinm hydroxide could
be used as valuable strategies against lactic acidosis in goats. These therapies have been proved to be effective for treating the acidosis
DOI: 10.13170/ ajas.5.2.16733 in goats.
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Introduction

Goats are globally reared mainly for meat and milk
purpose (Escareno ¢/ al, 2012). To promote the
efficient growth and achieve fast weight gain, the
wheat grains or its’ by products are fed in pure or
mixed form. These grains are highly fermentable in
the rumen part of stomach (Kamra, 2005).
Fermentable grains over feed always lead to the
development metabolic disorders, particularly lactic
acidosis. However, ruminal acute and sub-acute lactic
acidosis have significant economic impact by causing
animal or indirect effects like formation of liver
abscess, laminitis and rumenitis (Penner ¢z o/, 2007).

Lactic acidosis can develop with excessive intaf
any highly fermentable diet. Many rumen bacteria are
involves but especially Lactobacillus and Streptococcus
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bovis (acid resistant bacteria) cause rapid fermentation
of carbohydrates and changes the rumen function
through proliferation and an increased lactate and
volatile fatty acids production which cause the fall in
rumen pH to < 5.00 (Gozho ¢ al., 2005; Gonzalez e/
al., 2010). The severity of lactic acidosis depends on
the type and amount of carbohydrate-rich feed
consumed (Gentile ¢7 a/., 2004). There are two main
causes of acidosis, first the ingestion of fermentable
carbohydrates and sudden increase in ruminal
microbial population, second the systemic and
metabolic acidosis occurs due to absorption of acids
into the blood stream (Radostits e a/, 2007).
Morbidity rate of ruminal acidosis varies from 10 to
50 percent in clinically affected animals,
characterized by sudden increase in respiratory rate,
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heart rate, decrease body temperature, distension of
abdomen, pain, anorexia, constipation or pastry
diarrhea, depression, weakness, dehydration and
death if not treated (Radostits ¢7 /., 2000).

Curing the lactic acidosis has always been
challenging for the goat farmers. The recovery
depends on the severity of condition. Treatment of
less severe cases can be possible by withholding the
dietary concentrates and feeding hay or dry grasses to
stimulate saliva (Karapinar ¢/ a/., 2008). However, in
severe cases most of therapies fails and animal dies
due cardiac and arrest. Keeping in view these facts
about the lactic acidosis in goats, current study was
planned, whereby the main aim of study was
investigate world impact of lactic acidosis on goats
and exploring the curative measures.

Threat of lactic acidosis in goats

Lactic acidosis is a metabolic disorder of the
ruminants that occurs due to the feeding of
carbohydrates or highly fermentable feed that may be
manifested in acute or sub-acute form, it causes a
significant economic losses due to direct effects in
alterations of the ruminal metabolism and changes in
the ruminal micro-flora that could leads to death
while indirect effects results rumenitis, liver abscess
and laminitis (Oliveira ¢z a/, 2009). Acute tuminal
lactic  acidosis commonly is known = grain
engorgement which is an acute disorder of the
rumen. This condition always arises due to the
sudden and excess ingestion of carbohydrate-rich
feed such as wheat grains, flour or wheat byproducts
(Lean ez al., 2000).
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Experimentally lactic acidosis may be induced for
kind of study. In a study, an experiment was
conducted on the goats by Ullah ¢/ 4/ (2012). Each of
4 adult female goats was given sucrose orally at the
dose rate of 18g/kg body weight twice. Changes in
rumen pH, osmolality of plasma and blood were
examined for 48hrs and it was found that the
decrease in rumen pH (<5.00) was prominent
(Figure. 1). Further, it has been studied that decrease
of rumen pH, increases the ruminal mucosa to allow
the body compartment fluid to enter into the rumen
compartment from blood vessels that leads to severe
dehydration with the passage of time (Aschenbach
and Gabel, 2000). In lactic acidosis presenting goat
rumen contents were examined under low power lens
and seen 5-7 protozoa per lens field normally but at
5 pH or below these protozoa were absent in lactic
acidosis (Annane, 2002). Table 1 is indicating the
clinical signs of lactic acidosis in goat.

Table 1. Clinical signs of lactic acidosis in goats

Ruminal bacteria into
bloodstream Rumen
/ 1 D-lactate ¢——— T Lactobacillus

Systemic infections
Hi its:

T Vzlhnuii‘i‘ﬁny acids. Rumen pH < 45

T Bacterial endotoxins

T Rumen osmotic pressure

11 Carbohyd X of evitheli | Bacterial growth
\J abscesses
Pyruvate

N\

1 Blood lactate
(pK, = 39)

U/L)

Se;\lmople Clinical aspect Average range
1 Body temperature 98.1£0.89°F
2 Heart rate/min 136.28+4.71/m
3 Respiration rate/min 56.14+7.15/m
4 Ruminal motility 0.23+0.48/m
5 Rumen pH 4.810.07
6 Rumen ingesta color Yellowish
7 Rumen ingesta odor Soured
8 Ru@en ingesta Watery

consistency
9 Appetite Anorexic
10 Regurgitation Absent
11 Behavior Dull
12 Urination Absent
13 Feces Absent
14 Gait Staggering
15 Blood pH 7.1£0.08
16 Hb% 15.024+1.30
17 Glucose (mg/dL) 190.14+36.49
18 Total bilirubin (mg/dL) 0.75%0.04
19 Direct bilitubin (mg/dL) 0.27£0.03
Indirect bilirubin
20 (mg/dL) 0.40£0.03
21 ALT (SGPT) (U/L) 36.42%3.04
2 Alkaline phosphatase 42043.65

Acute lactic acidosis in goat causes rapid

Figure 1. Cascade of events in lactic acidosis (Hernandez
et al., 2014)

The amount or type of highly fermentable
carbohydrate rich feed intake can directly determine
the severity by clinical signs (Haji ez a/., 2006). Small
and large animals grain feeding aggravate the
condition by feed competition (Piccione e a/, 2010).

proliferation of acid resistant bacteria (Lactobacillus
and Streptococens) and directly an increase in the
production of volatile fatty acids (VFA) and lactate,
which causes drop in rumen pH to (<5.00) in most
severe cases (Aziz ¢t al., 2017). Neurologic symptoms
in lactic acidosis goats including depression, anorexia,
blindness, convulsions and incoordination have been
recorded most common (Abeysekara e/ al., 2007). In
carbohydrate engorgement other clinical which
develops are abnormal distension of rumen, atony of
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ruminal walls leading to the retention of fermented
gases, low profusion of the kidneys that leads to low
output of the urine that’s leads to death if untreated
the animal, addition of yeast culture into the basal
diet help in to alleviate the severity and decreases the
effect of acidosis such as depression in feed intake
and supports the ruminal fermentation (Kawas ¢/ a/.,
2007). Further studies have indicated that lactic acid
recovered goats show typical star grazing and
opisthotonos in standing or at recumbency position
with laminitis when increase the release of histamines
in body (KKleen ¢z /., 2003). In lactic acidosis affected
goat normal parameters change from normal to
abnormal like, rumen pH, ruminal contraction and
motility, rumen liquor, protozoa population,
hematological and biochemical values, increase in
blood pH and vitamin B1 deficiency directly induce
the polio encephalomalacia and nervous signs
(Dehkordi and Dehkordi, 2011).

Microscopic examination of rumen fluid revealed
absence of normal gram negative bacteria and
protozoa that were replaced by increase in gram
positive bacterial population. Sharp rise in hematocrit
value from 50 to 60 percent (normal value 32
percent) and fall in blood pressure was noticed and
that is indicative of dehydration. Further, fall in blood
calcium contents, bicarbonates and pH but increase
in lactate and inorganic phosphate are other evidence
of acidosis (l.ascano ¢/ al., 2011). Acute rumen lactic
acidosis leads to disorder of microbial fermentation
process by sudden and excess ingestion of
carbohydrate-rich feed, grains, flour and wheat
byproducts, these essential micro fauna and
Gram+ve bacteria are replaced by increase in the
Gram-ve bacteria of the rumen (Karapinar ¢/ al,
2008). Further, Bonadiman ¢ a/ (2018) reported
acute rumenitis due to lipid overload has been
reported in lactic acidosis. Ruminal content was
composed of voluminous and moderate amount of
white-gray liquid with a greasy appearance. Hydropic
degeneration of keratinocytes at the top of the
ruminal papilla and a mild multifocal infiltrate of
neutrophils forming intraepithelial pustules were
observed. Marked necrosis of the epithelium
associated with marked inflaimmatory infiltrate that
extends to the lamina propria, composed
predominantly of neutrophils was observed. Bacterial
myriads were also noticed in the superficial mucosa.
Necrosis of the epithelium; inflaimmatory infiltrate of
neutrophils, lymphocytes, and plasma cells;
fragmentation of the keratinized layer; and coccoid
bacterial myriads were also seen (Figure 2). In
another research it stated that lactic acidosis is a
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metabolic disorder caused by feeding errors to
ruminants clinically manifested an acute or sub-acute
form. It represents significant economic losses due to
alterations in the ruminal metabolism which could
lead to acute ot chronic rumenitis, liver abscesses and
laminitis (Husain e7 a/., 2008). Handekar ¢/ a/. (2010)
reported that goat average rumen liquor pH falls up
to 4.24 by 36 hours after experimentally induction of
lactic acidosis that change the rumen flora from
anaerobic to aerobic Streptococcus lactis (Figure 3).

Escareno e al. (2012) conducted the experiment
on goats and studied therapeutic effects of Cassia
fistula (Amaltas). A total of 38 goats had shown lactic
acidosis while total prevalence rate of the disease was
observed 19%. The Forty animals were distributed
into three groups “A”, “B” and “C” comprising of
10 animals each. Group “A” was treated with
Magnesium hydroxide at 1.11g/kg body weight,
group “B” was offered Sodium bicarbonate at 1g/Kg
body weight. Group C was treated with Cassia fistula,
whereby Cussia fistula (powdered form) was mixed
with 500ml water and given to the animals at the dose
rate of 30g/Kg body weight at the interval of 24, 48
and 72 hours. Group “D” was kept untreated control
group. The body temperature, respiration rate, pulse
rate, rumen pH and protozoa motility was observed
before and after treatment. It was found that group
“A” had significantly different effect on rumen and
serum pH. The physiological parameters were
returned to normal after the temperature, respiration
and pulse rate soon after the treatment. It was
concluded that Magnesium hydroxide was effective
at the dose rate of 1.11g/Kg orally reducing the
severity of the lactic acidosis goat. The respiratory
rate was recorded 56/m, pulse rate 92/min and body
temperature 102.2° F on average basis in all goats
after development of lactic acidosis, while rumen
motility was reduced.

Hernandez e o/ (2014)  conducted an
experimental study on lactic acidosis in goats,
prevalence rate, intra-ruminal and hematological
investigations. A total of 2029 goats from 8 villages
of Lahore, Pakistan were diagnosed for lactic acidosis
on the basis of differential diagnostic signs and
rumen fluid analysis. The morbidity, mortality and
case fatality rates were recorded as 1.2, 0.6 and 50%,
respectively. The goats were divided on the basis of
average rumen fluid pH into four groups’ viz. pH 4,
5,6 and 7. A rumen pH of 4 was recorded as a lethal
in all cases. However, no seasonal influence was
observed for the disease. Haematological record
indicated that significant increase in total leukocyte
count (TLC), packed cellular volume (PCV) and
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mean corpuscular volume (MCV) was recorded. The collected. Samples collected at 24hrs showed
mortality rate of the disease was recorded with the markedly (P < 0.01) reduce in lactic acidosis but
severity than sub-acute ruminal acidosis (SARA). The rumen d- and llactic acid were increased. A
similar study was conducted by Minuti ¢z /. (2014) to significant level of fecal pH and (VFA) was observed.
investigate the induced acute rumen lactic acidosis in The increase level of lactulose in blood of acidosis
sheep. Sheep were kept off feed before the induction animals showed increase gastrointestinal permeability
of lactic acidosis, after 24hrs of wheat flour 0.5 kg after 2hrs and increased the lactate-producing
intake orally at Oh and 12hrs, after the experimental bacteria Streptococcus bovis in rumen.

period of 96hrs, animals were offered dry grasses and
hay. At 24hrs, rumen, fecal and blood samples were

Pz o 5 ;“’:1 ; -'N"’ e~ Ee B ‘— : s V0 ‘\& t-\llv'\t:;;'-
Figure 2. (A) Ruminal content composed of voluminous and moderate amount of white-gray liquid with a greasy
appearance, (B) Hydropic degeneration of keratinocytes at the top of the ruminal papilla and a mild multifocal infiltrate of
neutrophils, (C) Marked necrosis of the epithelium associated with marked inflammatory infiltrate that extends to the
lamina propria, (D) Necrosis of the epithelium; inflammatory infiltrate of neutrophils, lymphocytes, and plasma cells
(Bonadiman e7 al., 2018)

Table 2. Effect of Magnesium hydroxide, Sodium
bicarbonate and Cassia fistnla on the clinical signs of

Grain Starch |1

" Factors that may lactic acido;,isdi
Alter the {nciqence of Clinical h;[laﬁnesizm bic:rb(‘:l‘;te ?asslia
Acidosis signs 403 ro;c;Oe (400 - 17151021
(400gm/50kg) gm/50kg) (30g Kg)
Rectal 101.41+0.76b 102.97+041a 101.36%0.72b
temperate /
min
Heart 99.28%5.46b 83.14%5.17¢ 100.621+6.32b

10— Absorbed Acids | pHY rate/min
Respiration 45.14£3.80b 27.42%5.56¢ 41.75%£3.95b
VF}/H 12\ D-Lactate

rate/min
Coz & Hzo Excretion Rumen 2%0.40b 3.07£0.53a 2.06£0.41b
motility/min

Osmb

Figure 3. Key reactions occurring during lactic acidosis
in ruminants (Owens ¢/ al., 1998)
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Curative strategies against lactic acidosis

The carbohydrate rich feeds cause severe clinical
signs of lactic acidosis. The severity of ruminal
acidosis can be decreased by using the alkalosis
producing agents or compounds that neutralize the
acidic pH of rumen. Magnesium hydroxide is an
effective antacid used in ruminants as alkalinizing
agent (Ding and Yu, 2011). Magnesium hydroxide at
the dose rate of 400gm can effectively treat lactic
acidosis in goat. For achieving the therapeutic effects,
Magnesium hydroxide is dissolved in 10 liters water
and the solution is infused into rumen by using
stomach tube. Given solution remains very effective
in neutralizing the acids (Bashir ¢ 4/, 2004). The
vitamin B1 (Thiamine) is an important vitamin for
the normal body functions (Harper, 2006). Oral
administration of vitamin B1 (Thiamine) restores the
function of the ruminal cells and increase the tissues
replenishing thiamine deficiency and promotes
metabolism of excess lactic acid of rumen by
reducing acidosis (Cottee ¢/ a/, 2004). In another
study, it was found that sodium bicarbonate is an
important buffering agent. It is used in veterinary
medicine to increase the ruminal pH and it is also
used as additives in many products as a buffering
agent for the rumen that prevents ruminal acidosis
the animals which consume high-grain diets. It also
improves the productive performance of feedlot
animals (Chand ¢ 4/, 2016). Sodium bicarbonate
orally drenched twice daily for two days at the dose
rate of 400 gm/50kg has shown more effective
results in goats to recover from acute phase of lactic
acid (Joaquin ¢/ a/, 2014). Further animals observed
on intake of roughages diet show a range of ruminal
pH 6 to 7, while animals on grain or mixed
concentrated feed have been observed with pH 5.5
to 6 (Yang ¢ al, 2012). Number of protozoa varies
from animal to animal and changing in rumen
protozoa depend on feed intake, seasonal variations
of the year, time of the day, the number of normal
protozoa and the frequency of healthy ruminant, the
normal goats has been found with total number of
protozoa 6.501£0.96, 105/ml in rumen fluid and
differential sum  of  Entodium75.091+7.60%
Diplodium 13.01£3.99%, Isotricha 5.61£2.08%,
Dusytricha and Ophryoscolex 5.68%2.36%, the pH
of rumen liquor decreased in acidosis, low rumen pH
leads in changing rumenal protozoa (Lascano ¢ 4/,
2011). Callaghan er a/ (2016) conducted an
experiment to observe the total serum proteins in
SARA  (Sub-Acute Ruminal Acidosis). They
evaluated the variations of Acute Phase Proteins
(APPs), blood parameters and pathological lesions. A
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total of 108 cows from 12 farms were randomly
selected and divided into three groups comprising of
36 animals in each group, all cows were exposed to a
rumenocentesis. Group “A” was selected with a
rumen pH>5.8, group “B” was presented with a
rumen pH =5.5=<5.8 and group “C” was observed
with a rumen pH<5.5. Blood serum samples were
evaluated for serum amyloid A (SAA), total proteins
(TP), albumin (Alb), haptoglobin (Hp), and white
blood cells (WBC). The selected time data analyzed
on one way ANOVA showed a statistical significance
on rumen pH, SAA and Hp. The APPs production
from liver was not stimulated in SARA. Table 2
indicates the comparative influence of Magnesium
hydroxide, Sodium bicarbonate and Cussia fistula on
the clinical signs of lactic acidosis.

In another study, Zein-Eldin ¢7 /. (2014) observed
the clinical, haemato-biochemical and truminal
changes from the induction of lactic acidosis to
recovery in sheep. Five sheep were induced lactic
acidosis with sucrose and treated with Sodium
bicarbonate and ruminal yeast as probiotics and
gentian root powder. Sheep showed decrease in body
temperature and increase in the respiration and pulse
rate significantly (P<0.05), while other signs were
recorded like anorexia, depression, reluctance to
move, acute general weakness, holding their heads at
lower position and passing soft feces. All sheep were
improved after the treatment with Sodium
bicarbonate and amino yeast mixture and there was
slow improvement by the treatment of gentian root
powder. It was concluded that treatment of lactic
acidosis in sheep using sodium bicarbonate and yeast
help rapidly recovery from lactic acidosis.

Conclusions

Present study concludes that lactic acidosis is
common threat to the goat worldwide. It results
substantial economic loss to famers either by
impairing the normal physiology of animal or by
posing the animal to the death. Itis further concluded
that Cassia fistula (commonly known as Amaltas),
Sodium bicarbonate and Magnesium hydroxide
could be used as effective strategies against lactic
acidosis in goats. Cassia fistula administration in lactic
acidosis increases the ruminal and intestinal motility
and rapidly restore all physiological parameters to
normal level of the. Cassia fistula is effective laxative
to expel the ruminal ingesta containing grain and
protect liver. On other hand Sodium bicarbonate and
Magnesium hydroxide are also helpful in restoring
normal rumen and blood pH.
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