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ABSTRACT

Feeding on a diet that supports high calories maximized milk production in the dairy cattle industry. However, it also
decreases rumen pH, leading to widespread sub-acute rumen acidosis (SARA). In the present study, we investigated a
novel treatment approach based on safe, non-chemical components and evaluated the anti-SARA efficacy of 2" novel
candidates, prebiotics, and spirulina, to prevent unfavorable pH decline in the rumen and hence treatment of SARA.
Detailed field diagnosis and rumenocentesis were applied to 210 dairy cows. Suspected cases of SARA were further
subjected to biochemical analysis. Only 73 cows were regarded as SARA positive. Thirty days treatment protocol was
followed using the addition of prebiotics either alone or in combination with spirulina to diets of SARA-affected cows.
The results indicated that the rumen pH, the estimated blood gas parameters (PO2, PCO2, and HCO3-), the glucose
level, hepatic enzymes (ALT and AST), lipid profile, and the acute phase reactants (SAA and CRP), were significantly
improved in the treated cases, when compared with the non-treated ones (P<0.05). Data of the present study have pointed
to the beneficial use of prebiotics in combination with spirulina in SARA handling in the dairy cattle industry.
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INTRODUCTION

Sub-acute rumen acidosis (SARA) is considered one
of the basic substantial metabolic diseases that affect the
dairy industry worldwide. The main cause which is
incriminated in outstanding this condition is feeding high
concentrate diets, with high input of readily fermentable
carbohydrates and low levels of digestible fibers
(Brzozowska et al. 2013). However, feeding on diets that
conserve high inclusion rates of grains was found to
maximize milk production, but it also decreases rumen pH,
leading to a widespread prevalence of SARA
simultaneously (Brzozowska et al. 2013). The cut-off point
which is accepted in SARA recognition is depression of
ruminal pH below 5.6 at least 3h/day (Gozho et al. 2005).

As a generalized concept, traditional treatment of
SARA condition was mainly relying on symptomatic
approach that includes correction the case of acid-base
imbalance, alkalizing agents (probably magnesium
hydroxide) orally, transfaunation of fluid intravenously,
antihistaminic and antibiotics such as Procaine penicillin G

(22,000U/kg/day), in order to effectively control the lactate
production, mainly by S. bovis and Lactobacillus species
(Beauchemin et al. 2003). To date, feed additives are put
up to control SARA disease as using ionophores like
monensin or lasalocid (Garry and McConnel 2002).
Recently, live yeast supplementation in the diet was proven
to improve rumen fiber degradation in cattle grazing
tropical pastures (Sousa et al. 2018). Interestingly,
Kumprechtova et al. (2019) also reported positive effects
of both live and killed dried yeast in reducing the severity
of subacute ruminal acidosis irrespective of its viability and
this may also reduce lipopolysaccharides (LPS) content in
the rumen (Sun et al. 2021). Yeast cultures are additives
composed of live microorganisms that potentiate animal
productivity, promote the growth of lactic acid utilizing
microorganisms and reduce lactic acid accumulation in the
rumen through removing oxygen and increasing the total
rumen microflora (Chaucheyras-Durand et al. 2016).
Indeed, under field condition, usage of the available
chemotherapeutics for Lean et al. (2000) mentioned that
using of yeasts and lonophore (monensin sodium) may
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results in incomplete treatment of such cases with expected
recurrency of the condition in affected animals. Thus,
administration of feed additives could be the optimal
solution for counter in decreases in ruminal bacteria,
particularly in animals with digestive disorders (Ma et al.
2020). Moreover, the effects of feed additives on animal
nutrition and ruminal fermentation have been studied over
the last years. Several studies have documented that
supplying animal feed with certain additives points to
enhance rumen fermentation traits and increases the DMI
in feedlot cattle, received excessive amounts of
concentrates (Mobiglia et al. 2021). In this regard,
prebiotics are non-digestible carbohydrates that influence
host beneficially (Patterson and Burkholder 2003).
Lactolytic flora was implied as good enhancers for ruminal
lactate-utilizing, through direct addition to feed such as,
Saccharomyces cerevisiae (Poppy et al. 2012; Khan et al.
2022).

Spirulina is a microalga which is a highly nutritious
and potent feed supplement for many agriculturally
important animal species (Doreau et al. 2010; Korany et al.
2019; Gul et al. 2022). Also, spirulina has been shown to
increase microbial crude protein production and to reduce
its retention time within the rumen (Quigley et al. 2009).
Moreover, Piovan et al. (2021) found that cows receiving
dietary Spirulina had a 21% increase in their milk
production. Furthermore, Simkus et al. (2007) showed an
increase in milk fat (between 17.6 and 25.0%), milk protein
(up by 9.7%) and lactose (up by 11.7%).

In the current study, we targeted for the possible
control of the rumen pH decline in SARA affected dairy
cattle and for this, we evaluated the anti-SARA efficacy of
two microbiota; Saccharomyces cerevisiae and spirulina, in
the treatment strategy, on the expected changes of some
selected biochemical parameters (Kulpys et al. 2009).

MATERIALS AND METHODS

All experiments performed in this study were
approved by the Research Ethical Committee in the Faculty
of Veterinary Medicine, Mansoura University, Egypt
(Code No.: Ph.D. /55).

Animals’ Data

A number of 210 dairy cows, belonged to 12 farms,
were enrolled in this study. All cows were divided into two
groups, of which, thirty apparently healthy cows were
served as control group, besides 180 cows supposed to
clinically suffer SARA condition. The investigated cows
were aged (26+5) months old and weighed (560+20). The
average values of cows' body condition scores (BCS) were
(3.03+0.07) (Edmonson et al. (1989). All cows were
studied during the first 60 days of lactation. Animals were
fed according to National Research Council (NRC)
(concentrate ration and corn silage). Fresh and clean
drinking water was supplied ad-libitum.

Field Diagnosis of SARA

Thorough clinical examination of the studied cows
was performed and used as a preliminary diagnosis for
SARA conditions that were further confirmed by the
biochemical diagnosis. Decreased dry matter intake,
reduction in rumination, decreasing the daily milk yield,
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laminitis, diarrhea with general loss of body condition were
taken in consideration during the field diagnosis (Patterson
2017). Ruminocentesis was performed for all of the
examined cows for actual detection of the rumen pH media
as methods described previously by Duffield et al. (2004).
The analysis was set using a portable pH-meter (Horiba, B-
213, Kyoto, Japan). Depending on the findings of the
rumen fluid analysis pH, suspected cases with SARA
disease, (pH<5.5) (Khafipour et al. 2009b), were included
for further analytical investigation, while the other cases
were excluded.

Blood Samples

Individual blood samples (10mL) were collected from
all studied dairy cows from the jugular vein, where (7mL)
of the collected blood were received in anticoagulant free
tubes to get sera needed for the biochemical examination,
while the other blood sample (3mL) was kept in sodium
fluoride tubes for rapid glucose analysis. Additionally,
(3mL) blood samples were collected from all investigated
cows via the tail coccygeal artery using ventilated syringes
with 23 G x 1 needle, containing freeze-dried lithium
heparin for blood gas analysis. Samples were kept in ice
box and rapidly sent to the laboratory for further analysis.

Biochemical Examination

All oxygenated blood samples were immediately
analyzed in a calibrated blood gas analyzer (“Stat Profile
pH Ox” blood gas analyzer, Nova Biomedical Corp.,
USA), set at the body temperature of the cow. The
following parameters were determined; blood pH, partial
pressure of Oxygen (PO2), partial pressure of carbon
dioxide (PCO?2), bicarbonate level (HCO3-), base excess
(BE-B), and electrolytes; Sodium (Na) (mmol/L),
Potassium (k) (mmol/L) and Calcium (Ca) (mmol/L). All
measurements were calculated following the method
descried by Gianesella et al. (2010).

Serum samples were separated by centrifugation at
3000 rpm for 10 minutes. The clear sera were received in
dry sterile sample tube using sterilized pipettes, processed
directly for assessing glucose concentration using the
GOD/PAP test kit (Merit Choice Bioengineering Co., Ltd.,
Beijing, China) (Samanc et al. 2011) and the enzymatic
activities of liver markers; alanine transaminase (ALT),
and aspartate transaminase (AST) (Stojevi¢ et al. 2005).
Furthermore, serum triglycerides (TG) and total cholesterol
concentrations were measured following the kit
instructions (Shensuo Unf Medical Diagnostic Article Co.,
Ltd., Shanghai, China (Kaneko et al. 2008). Additionally,
the non-esterified fatty acid (NEFA) concentration was
estimated using commercially available kit (Sekisui
Medical Co., Ltd., Tokyo, Japan) (Duffield et al. 2009).
The B-hydroxybutyrate (B-HBA) was quantified using the
kit: (Jingyuan Medical Co., Ltd., Shanghai, China) (Ospina
et al. 2010). The high density lipoprotein (HDL) was
measured as previously described by Qiu et al. (2022).
Finally, the acute phase proteins; albumin, haptoglobulin
(Hp) and serum amyloid A (SAA) were measured using
commercially available ELISA kits, Hp: ml002480; SAA:
ml002466; Shanghai Enzyme-linked Biotechnology Co.,
Ltd., Shanghai, China) as described by Gozho et al. (2005),
meanwhile, the C-reactive protein (CRP) was determined
using mispa-i2 according to Tietz (1995).



Treatment

Next generation prebiotics powder (Ecocell
prebioticsR; Nile Vet Company, Egypt) containing derived
cell wall of saccharomyces cerevisiae, with Mannan
Oligosaccharides (MOS) enforced by extract of the root of
chicory, B glucans and inulin (FOS), was used in a dose of
0.5kg/Ton in feed. Moreover, flash start- spirulina powder
(Amoun Vet Company, Egypt, 250gm) was used in a dose
rate of 1kg/Ton, added to feed for dairy cattle (Christaki et
al. 2012).

Statistical Analysis

Statistical analysis was carried out by a commercial
software program (SPSS for windows version 16, USA.
For continuous data (biochemical and blood gas analysis)
(One-way Analysis of Variance (ANOVA) with post- hock
Duncan multiple comparison test was used. For all results
P<0.005 was considered significant.

RESULTS

In the present study, we investigated the presence of
SARA in dairy cows in Egypt. Of 210 cows, only 73 cows
were found to endure the typical criteria of SARA
condition. In atrial to find the best control strategy for
SARA in cows, treatment by prebiotics were used. Several
biochemical variables were monitored in these cows
including PO2, PCO2, HCO3—, BE-B, Na, k, Ca, AST,
ALT, TG, cholesterol, NEFA, HDL, B-HBA, glucose,
potassium, Hp, SAA, and CRP either pre- or post the
treatment.

Data of the blood gas analysis revealed significant
changes between healthy and SARA affected cows on the
zero day, where significant decrease of rumen Ph and
HCO3- were recorded in SARA affected cases with
significant increase in PO2 (P<0.05) (Table 1). Of note,
treatment with prebiotics alone or in conjugation with
spirulina for 30 days normalized the levels of PH, and
selected blood gas parameters including PO2, PCO2, and
HCO3— (Table 1).

SARA affected cows exhibited significant increase
(P<0.05) in the estimated glucose level and liver enzymes
(ALT and AST), as compared with healthy cows (P<0.05)
(Table 1). Similarly, diseased cows exhibited significant
increase (P<0.05) in TG, cholesterol, and HDL levels in
comparison with healthy cows (P<0.05) (Table 1). On
contrary, NEFA, and B-HBA levels were significantly
decreased (P<0.05) in cows with SARA in comparison
with the healthy ones (Table 2). Treatment of cows with
either probiotic alone or probiotic combined with spirulina
normalized the levels of glucose, AST, ALT, and B-HBA
(Table 2). Treatment with probiotic alone normalized the
levels of TG, cholesterol, HDL, and NEFA (Table 2). In
astonishing way, adding spirulina to the probiotic
significantly decreased (P<0.05) these parameters (TG,
cholesterol, HDL, and NEFA) in treated cows (Table 2).

For the acute phase reaction in cows with SARA,
SARA leading to significant increase (P<0.05) in SAA, and
CRP levels in comparison with the healthy cows (Table 3).
Our obtained results revealed the non-significant effect
(P>0.05) of SARA on HP levels in cows (Table 3).
Notably, treatment with probiotic normalized the selected
APPs parameters (Table 3). The obtained data highlighted
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the significant role of either probiotic alone or combined
with spirulina in the treatment of SARA in cows.

DISCUSSION

Nowadays, high-yield lactating dairy cows are always
fed with high proportion of rapidly fermentable non-fiber
carbohydrates, which affect the ruminal pH stabilization
(Wang et al. 2019). It is commonly known that, the best
prevention of any fermentative disorder in the fore stomach
has been brought with proper feeding management
(Plaizier et al. 2008). In this study, (73) cows suffered
SARA were diagnosed basing on the rumen pH depression
between 5.2 and 5.6 for more than 180 min/d, laminitis,
feed intake and milk production depression (Gozho et al.
2005). The recorded significant changes in the blood gas
profile of SARA cases were matched with those mentioned
by Gonzélez et al. (2012).

As SARA has been viewed as a direct consequence
from maximizing energy intake to reach the economic
point of the high milk yield, the use of a promising novel
feed resource should have high nutritive value and a good
conversion efficiency as well (Poppi and McLennan 2010).
A one proposition to make a good balance between the
highly energized diet, needed for the efficient productivity,
and the lowest resulted repercussions was to apply
additives to cows' diets which are supposed to minimize the
outcome changes in the ruminal pH value. For this, feed
additives such as exogenous buffers, ionophores like
monensin and lasalocid are implied to control SARA
disease in dairy cattle industry (Garry and McConnel
2002). Our study evaluated a novel pattern for the treatment
of SARA in cows using, Saccharomyces cerevisiae and
spirulina. Usually, prebiotics are assumed to offer a
selective effect on the host microbiota which leads to their
improved health. When prebiotics are not well fermented,
they often exert an osmotic response in the host GIT,
whereas once they are effectively fermented by GIT flora
shows higher metabolic gas production and exert its
prebiotic effect (Yadav et al. 2022). Besides prebiotic and
balanced amino acids source, algae derived compounds
implied as therapeutics owing to comprising bioactive
properties to elicit immunomodulatory, antioxidative,
anticancerous, anticoagulant, hepato-protective, and
antihypertensive responses (Burdick Sanchez et al. 2021).

Blood gas analysis is a valuable tool to diagnose
acidemia in dairy cattle because it provides a good definite
assessment for the acid-base imbalance situation of the
body (Gianesella et al. 2010). Our results recorded
significant variations in the blood pH, pCO2, pO2, and
HCO3- levels, reflecting the effects of the body buffering
systems, which represent one of the mechanisms to
maintain the blood pH balance within a physiological
range. Our data recorded a reduction in the estimated blood
pH in cattle categorized to be SARA positive.

In fact, during SARA, as a first response to the lowered
blood pH, there is a shift in the oxy-hemoglobin
dissociation curve, where the red blood cells release
oxygen to the tissues more readily to conserve the normal
physiological functions of body cells. This would result in
reduction of the (pO2) and an increase in (pCO2) in the
blood circulation and subsequently, the HCO3- level (Jones
2010). At this point, the excess level of (pCO2) stimulates
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Table 1: Determination of the effect of prebiotic and spirulina on blood gas analysis and electrolytes in cattle with sub-acute ruminal acidosis

0 day 30 day

Parameters Healthy Cows SARA Prebiotic Prebiotic+Spirulina
PH 7.54+0.67a 5.33+0.44b 7.49+0.03a 7.54+0.051a
PCO2 (mmHg) 34 £2.05a 39.14+1.29b 35.93+2.26a 32.87+2.51a
PO2 (mmHg) 86.2+3.21a 161.48+3.27b 82.03+3.86a 81.22+3.11a
HCOs (mmol/L) 27.5+1.3a 14.92+9.05b 26.06+2.15a 27.76+0.15a
BE (mmol/L) 3.07+1.77a 3.69+1.08 a 4.8+0.75 a 5.23+0.15a
Na (mmol/L) 1.35+1.91a 1.3745.07a 1.34+2.5a 1.38+0.57a

K (mmol/L) 3.98+0.39%a 3.85+0.31a 4.27+0.06a 4.15+0.04a
iCa (mmol/L) 1.09+0.069a 1.19+0.23a 1.13+0.14a 1.06+0.02a

Values (mean£SD) with different letters in the same row differ significantly (P<0.05). Abbreviations: Oxygen (PO2), partial pressure of
carbon dioxide (PCOz2), bicarbonate level (HCOs ™), the base excess (BE), in addition to some electrolytes including sodium (Na)
(mmol/L), potassium (k) (mmol/L), ionized calcium (Ca) (mmol/L).

Table 2: Determination of the effect of prebiotic and spirulina on biochemical parameters in cattle with sub-acute ruminal acidosis

0 day 30 day
Parameters Healthy Cows SARA Prebiotic Prebiotic+Spirulina
Glucose (mg/dl) 1.21+0.14a 2.09£0.55b 1.25+0.31a 1.15+0.05a
ALT (U/L) 4.08+1.75a 9.39+3.45b 3.41+1.90a 2.57+0.50a
AST (U/L) 50.68+1.51a 87.72+1.28b 56.93+1.64a 49.79+9.63a
TG (mg/dl) 33.19+5.08b 43.44+5.13c 35.2+2.04b 21.89+3.48a
Cholesterol (mg/dI) 1.82+0.46b 2.93+0.67c 1.48+0.38b 0.67+0.21a
HDL (mg/dl) 4.38+0.24a 6.10 +1.73b 4.24+0.54a 3.91+0.24a
NEFA (mmol/l) 90.26+1.57b 35.22+2.12¢ 80.75+1.59b 56.55+5.71a
B-HBA (mmol/l) 35.94+1.60a 11.37+£3.38b 30.51+7.13a 23.96+7.25a

Values (mean+SD) with different letters in the same row differ significantly (P<0.05): The obtained values represent the mean+SD.
Abbreviations: Alanine aminotransferase (ALT), Aspartate aminotransferase (AST), Triglycerides (TG), High- density lipoprotein
(HDL), Non-esterified fatty acids (NEFA) and B-hydroxybutyrate (3-HBA).

Table 3: Determination the effect of prebiotic and spirulina on acute phase protein levels in cattle with sub-acute ruminal acidosis

0 day 30 day
Parameters Healthy Cows SARA Prebiotic Prebiotic+Spirulina
Albumin (g/ dl) 0.40+0.16a 0.33+0.62a,b 0.23+0.09a 0.18+0.06a
HP (g/L) 3.40+0.44a 3.80+0.10a 3.10+0.12a 3.10+0.25a
SAA (mg/L) 68.29+3.9a 85.6+1.39c 65.05+6.59b 45.5+1.12a
CRP (mg/L) 1.47+6.65a 2.07+2.53b 1.62+9.03a 1.50+2.11b

Values (mean+SD) with different letters in the same row differ significantly (P<0.05): The obtained values represent the mean+SD.
Abbreviations: Serum Amyloid A (SAA), the haptoglobin (HP) and the C-reactive protein (CRP).

the respiratory center to start a buffering mechanism
through hyperventilation to increase the (pO2) and to get
rid of the excess (pCO2). Data of the current work showed
a significant increase in (pO2), and an actual decrease in
the (HCO3-) concentrations, which guide for trials of
compensatory mechanism displayed by the respiratory
system, that further supposed to be perfected by increasing
the bicarbonate elimination through the kidney buffering
system (Constable et al. 2017). These findings come to fit
nicely to those reported by Bevans et al. (2005).

The obtained data revealed a reverse correction of the
blood gas parameters in cows affected by SARA after the
followed treatment regimen as compared with healthy
ones. This results could be attributed to that, the cells of
Saccharomyces cerevisiae provide growth factors for
rumen microbiota including oligosaccharides, organic
acids, B complex vitamins and amino acids, which
potentiate the microbial growth in the rumen, thereby
indirectly stabilize ruminal pH and thus inhibit lactic acid
producing bacteria (Pifieiro et al. 2008). Furthermore,
spirulina actively introduce a more alkalizing effect into the
cows' feed (Marin et al. 2009).

The elevated level of blood glucose in the pre-treated
cases may be a result of the considerable variations in
dietary patterns and the stress related glucocorticoid effect.
Additionally, the highest concentration of liver enzymes
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noticed with SARA cases might be attributed to liver
damage due to fatty infiltration and microabscess
formations in the liver cells (Kaneko et al. 2008).
Continuing the improved profiles, blood glucose level and
the tested liver enzymes showed a significant decrease in
the treated cases. These findings could be due to the fact
that prebiotics undergo a fermentation process by the
beneficial microbial flora in the large intestine, providing
new sources of energy for further microflora growth
(Gibson et al. 2017). Moreover, the hepato-protective
effect of spirulina may be due to it’s chemical composition,
which includes C-phycocyanin, B-carotene, and vitamin E
content that elicits antioxidant and anti-inflammatory
effects on the hepatocytes (Howe et al. 2006).

The lipid profile showed marked alterations before and
after treatment either with prebiotic alone or both of them.
During SARA, there was significant elevation of serum
TG, cholesterol and HDL, while significant decreased
values of NEFA and B-HBA levels were detected
(Neubauer et al. 2018). This may be indicative for an
altered energy status of the cattle reflecting a high level of
carbohydrates supplying and also that could be resulted
from the stress related glucocorticoid release (Puppel et al.
2019).

Hepatic insufficiency, accompanied with elevated
serum liver enzymes, could be a cause for alterations of



liver metabolism (Ospina et al. 2010). Moreover, the high
level of blood glucose in SARA affected cases could have
lowered the B-HBA concentration. These findings were in
agreement with those mentioned by van Knegsel et al.
(2005). On the other side, after treatment, our results
revealed a significant decrease in serum TG, cholesterol
and HDL levels in the cows' group received prebiotic only,
whilst there was marked significant decrease in cows
received prebiotic and Spirulina (Saadaoui et al. 2021).
These outcomes might be attributed to the large quantities
of antioxidants such as creatine, phycocyanin, unsaturated
fatty acids, particularly linolenic acid, omega-3 and omega-
6 fatty acids, and phenolic in spirulina which modify
cholesterol level, glucose uptake and expand the
antioxidant capacity as previously explained by Moura et
al. (2011).

Concerning the serum protein profile, there was a mild
hypoalbuminemia in SARA affected group. Such decrease
might be attributed to the effect of endotoxins produced
from the rumen on the performance of the liver of the
affected cows (Sevinc et al. 2001).

For the APR in cows with SARA, the current work
studied levels of the APPs that could ameliorate the
inflammatory cascades in SARA affected cases. During
low rumen pH, bacterial cells are lysed more rapidly,
increasing the concentration of LPS in the rumen and cause
massive disruption of the ruminal epithelial tight junctions
(Khafipour et al. 2009a). When LPS are released in large
quantities, they induce an acute phase response mediated
by some inflammatory proteins. Additionally, Gruys et al.
(2005) reported a positive acute phase response associated
with a change in the metabolic pattern. In fact, stress also
has a role in activating latent infections through the
activation of the hypothalamic—pituitary—adrenal (HPA)
axis augmenting hepatic acute phase protein synthesis and
release into the bloodstream. Regarding this, we monitored
a significant elevation in the SAA and C-RP levels in
SARA affected cases that could reflect a case of positive
acute phase proteins. These findings are similar to those
reported before by Heegaard et al. (2000); Khafipour et al.
(2009a) and Li et al. (2013). Also, there was an evidence
that physical stress in cattle can induce acute phase
response (APR) (Lomborg et al. 2008) through activation
of the hypothalamic—pituitary—adrenal (HPA) axis
augmenting the hepatic APP synthesis and release into the
bloodstream (Murata et al. 2004). Into the bargain, this
inflammation could be initiated by the dietary-induced
damage of the gut mucosa and translocation of
immunogenic compounds such as free LPS into circulation
and lysis of gram-negative bacteria (Nagaraja and
Titgemeyer 2007; Plaizier et al. 2008). A previous study
showed that being fed with high concentrate diets is
simultaneous with activation of a non-specific acute phase
reaction (APR) in cows (Tana et al. 2018) triggering the
activation of a systemic APR due to the translocation of
LPS into the blood of systemic circulation stimulates the
release of proinflammatory cytokines, such as IL-1, IL-6,
and TNF-a by liver macrophages (Puppel et al. 2019).

In the present study, after treatment, the obtained
results highlight that there was a significant decrease in
these acute inflammatory reactants. These findings could
be attributed to production of short chain fatty acids
(SCFA), including butyrate, which may sluggish cytokine
production within the intestinal mucosa (Sartor 2004).
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Conclusion

Sub-acute rumen lactic acidosis continues to be one of
the most impetrative metabolic conditions affecting dairy
cattle industry worldwide. Big and continuous trials are still
performed to build up strategies for the most effective
control of the condition. In our study, for the first time, we
tried to use prebiotics represented in Saccharomyces
cerevisiae either alone or in combination with spirulina as
potent modifiers for SARA disease under field condition.
Data were summarized as; prebiotic and spirulina
significantly affect the selected biochemical variables in
cattle with SARA, where correction of the rumen pH, PO2,
PCO2 and HCO3- levels, in addition to limitation of the
concurrent acute phase response were detected, the matter
that implies for further research work based on evaluating
other microbial therapy instead of the routinely used
chemical therapy alone.
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