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Abstract
BACKGROUND: Diagnosis and prognosis of inflammatory conditions based on acute phase proteins (APPs)
level in blood has been exploited for a long time in human medicine and their changes in SARA condition is
considered in veterinary medicine.
OBJECTIVES: To evaluate the variations of serum amyloid A (SAA) and haptoglobin (Hp) as main
acute phase proteins in cow with normal pH or cows that experienced rumen pH ≤5.8 during first days
after parturition.
METHODS: A total of 106 multiparous Holstein dairy cows were randomly selected after parturition in
two different seasons of winter and summer 2017. Cows were divided into 2 groups as normal cows with pH
>5.8 or rumen pH ≤5.8. Ruminal fluid samples were collected through stomach tube for rumen pH and blood
samples were taken from the coccygeal vein of cows concurrently once per day at days 4, 11 and 18 post-partum. SAA and Hp were determined in blood samples. The PROC MIXED of SAS (2003) was used for all
determined variables with repeated measures. BCS, parity and milk yield were included as fixed and cows as
random effect. The significant level was declared at P≤0.05, and tendency toward significance was considered
at 0.05<P≤0.10 by the Tukey test. Correlation between rumen pH and APPs were surveyed using PROC CORRELATION of SAS (2003).
RESULTS: The results of experiment showed that rumen pH was lower (P<0.05) in summer samples than winter
(6.33 vs. 6.46). Rumen pH was lower (P<0.0001) in cows composed by subjects with rumen pH ≤5.8 than pH
>5.8. For all examined cows, SAA concentration was greater in winter than summer (P<0.001), as well as at day
4 than days 11 and 18 after calving (P<0.05).Also, Hp concentration was greater for winter samples than summer
(P<0.05), and at day 18 than days 4 and 11 after calving (333.33 vs. 299.3 and 300.1 respectively) (P<0.05). SAA
and Hp concentrations were not affected by rumen pH. There was no significant correlation between rumen pH
and APPs concentrations in both groups of pH ≤5.8 and pH >5.8.
CONCLUSIONS: Results showed that rumen pH ≤5.8 seems not to stimulate the APPs production.
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Introduction

The acute phase proteins (APPs) are sensitive factors that allow the early and precise
detection of inflammation in ruminants. The
most frequently investigated APPs in cattle are haptoglobin (Hp), serum amyloid A
(SAA), fibrinogen (Fb), ceruloplasmin, alpha
1-antitrypsin and alpha1-acid glycoprotein
(α1-AGP) (Pošćić et al., 2017). APPs have
been exploited for a long time in human medicine and recently have been paid attention
to in veterinary medicine (Abbak and Alkım
Ulutaş, 2017). Liver is a major organ responsible for the synthesis of acute phase proteins
(Cannizzo et al., 2012). In cattle some AAPs
may be synthesized extra-hepatically, e.g.
Hp and SAA may also be produced in the
mammary glands (Pradeep, 2014). In recent
years, it has become more popular to use
APPs as predictors or risk factors for infectious diseases. In heifers with retained placenta (RP), Hp and SAA were detectable in
the last week before delivery and differences
in Hp and SAA levels between heifers with
and without RP were statistically significant
(Manimaran et al., 2016). Hp concentration
was used as an early predictor of metritis in
dairy cattle. Cows with Hp concentrations
≥1 g/L at day 3 postpartum were 6.7 times
more likely to develop metritis (Manimaran
et al., 2016). In milk, amyloid A (AA) seems
to have greater potential for the detection of
mastitis than Hp since it had higher sensitivity, specificity and efficiency in differentiating between cows with mastitis and healthy
cows (Thomas et al., 2015). Based on a polish study which had been carried out in 15
dairy farms during 2009- 2010, increased serum level of Hp was found in 35% of cows
in early lactation whereas increased serum
Hp concentration at the peak and end of lactation were noticed in 14.6% and 10.5% re-
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spectively (Jawor and Stefanika 2011). The
metabolic effects of acute systemic inflammation include adipose tissue mobilization,
breakdown of liver glycogen, and liver triglyceride accumulation, all of which occur
during the transition period. More specifically, cytokines promote the breakdown of fat
stores through decreased feed intake (Makki et al., 2013), impaired insulin sensitivity,
and direct stimulation of lipolysis (Makki et
al., 2013). All of these conditions are associated with ketosis and fatty liver in dairy
cattle. Plasma concentrations of a number
of inflammatory markers were increased in
cows that developed fatty liver (Cannizzo
et al., 2012). Newborn cows are particularly
vulnerable to acidosis because of the fairly
abrupt change in fermentable carbohydrate
intake that occurs after parturition. SARA
increased dramatically after parturition in
dairy cow (Danscher et al., 2015).
Increased serum APPs reported by mentioned experimental and induced rumen
acidosis in cattle, therefore, present study
was conducted to evaluate the correlation
between serum APPs concentrations and
rumen pH in normal and sensitive group of
cows to rumen acidosis during the first 21
days’ lactation.

Materials and Methods
Animals, feeding and housing
The experiment was conducted in a large
commercial dairy farm with almost 3000
milking Holstein cows located in Qazvin
province. A total of 106 Holstein dairy cows
were randomly selected after parturition in
two different seasons of winter and summer
2017. Cows were divided into groups as normal cows with pH >5.8 or rumen pH ≤5.8.
The cows were housed in free stall barns,
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with concrete stalls bedded with processed
manure. Conditions such as DIM, milk yield
and lactation were similar for all cows. Cows
were fed twice daily at 08:30 and 16:30 with
about 5–10% refusal/d (Table 1). The TMR
(total mixed ration) feed was the only feed
composition available to cattle in the herd.
Daily milking was done at 08:00, 16:00 and
24:00.
Ruminal fluid sampling
The Rumen fluid samples were collected
by a stomach tube connected to the vacuum
pump at a volume of at least 500 mL. The rumen fluids were taken once per day approximately 5 to 6 hours after morning feeding
at days 4, 11 and 18 postpartum. Rumen pH
was measured immediately in two consecutive duplicates by a portable pH meter, and
the mean of two numbers was recorded as
rumen pH.
Blood sampling
Blood samples were taken from healthy
cows at 4, 11 and 18 days postpartum 3 to
5 hours after morning meal delivery. Blood
samples were collected via the coccygeal
vein using a 10-mL plain vacuum tube (Pars
Khavar, Qazvin, Iran). After collection, all
blood samples were centrifugation at 2000
g for 15 min and separated sera were stored
at -20 °C until analysis. SAA and Hp concentrations were measured by using an ELISA kit (Cloud-Clone Corp, Fernhust, USA).
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Samples were added to the appropriate microplate wells with a biotin-conjugated antibody specific to Hp and SAA. Next, Avidin conjugated to Horseradish Peroxidase
(HRP) was added to each microplate well
and incubated. After TMB substrate solution was added, only those wells that contain haptoglobin, biotin-conjugated antibody
and enzyme-conjugated Avidin will exhibit
a change in color. The enzyme-substrate reaction is terminated by the addition of sulphuric acid solution and the color change is
measured spectrophotometrically at a wavelength of 450nm ± 10nm. The concentration
of Hp and SAA in the samples is then determined by comparing the O.D. of the samples
to the standard curve.
Statistical analysis
The PROC MIXED of SAS (2003) was
used for all determined variables. The Kolmogorov-Smirnov test was used to determine
the distribution of the data, whether the data
were normally distributed or not and it was
found that data for rumen pH, SAA and Hp
had normal distributions. BCS, parity and
lactation were included as a fixed and cows
as a random effect. The significant level was
p≤0.05, and tendency toward significance
was considered at 0.05<p≤0.10 by the Tukey
test. PROC CORRELATION of SAS (2003)
was used for determination of correlation between rumen pH and APPs.

Table 1. Ingredient and nutrient compositions of diets administered during the experimental period.
Summer

Winter

Alfalfa hay

15.00

12.12

Corn silage

16.03

16.66

Ingredients a, % as DM fed
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Summer

Winter

Beet Pulp

15.00

15.00

barley grain, ground

10.20

7.30

Corn grain, ground

20.22

20.22

Soybean meal

10.78

5.78

Canola meal

0.00

4.50

Cotton seed

0.00

5.20

Fat powder

0.75

0.00

Extruded soybean

4.78

4.78

Calcium carbonate

0.75

0.75

Magnesium oxide

0.17

0.17

Sodium bicarbonate

0.75

0.75

Salt

0.37

0.37

Dicalcium phosphate

0.36

0.36

Mineral premix

0.77

0.77

Vitamin premix

0.77

0.77

Mycotoxin binder

1.00

1.00

Meat Meal

1.90

1.90

Urea

0.40

0.00

Corn gluten meal

0.00

1.60

Nutrient composition on DM basis
DM, % as fed

)0.05(48.5

)0.06(48.5

% ,CP

)0.05( 18.5

)0.05( 18.6

%,ASH

)0.05(9.82

)0.05(9.82

% ,EE

)0.04( 4.32

)0.02( 4.12

% ,NDF

)0.7( 35.4

)0.7( 35.4

% ,ADF

)0.3(17.5

)0.3(17.5

%,NFC

31.96

32.06

)NEL (Mcal/kg

1.64

1.62

The diet was formulated according to the NRC (2001) nutrient requirements for Holstein dairy cows weighing 650 kg and producing, 39 kg of 3.5% fat-corrected milk.
b
Contains 500,000IUof vitamin E., 15,000,000 IU of vitamin A.,400,000IUofvitaminD3, and6000IUofvitaminEperkilogram.
a
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Results

days 11 and 18 after calving (P<0.05). Similarly, in winter, SAA value was greater at day
4 than days 11 (P<0.001) and 18 (P<0.05)
postpartum. Hp concentration was greater in
winter samples than summer cases (P<0.05),
specially at day 18 postpartum. Also, Hp concentration at day 18 after calving was greater (P<0.05) than day 4 and day 11 (333.33
vs. 299.3 and 300.1 respectively). As shown
in Table 3, SAA (P> 0.05) and Hp (P=0.08)
concentrations did not differ between cows
grouped as pH≤5.8 or pH>5.8. There were
no significant correlations between rumen
pH and APPs for all examined cows as well
as cows grouped as pH≤5.8 or pH>5.8, however, concentration of SAA was significantly
correlated to Hp in all examined cows and
cows grouped as pH>5.8 (Table 4).

The results of rumen pH, SAA and Hp
concentrations in all examined cows are
shown in Table 2 and Fig 1-3. The results
of experiment showed that ruminal pH was
lower (P<0.05) in summer than winter (6.33
vs. 6.46). In all cows, rumen pH did not differ between days 4, 11 and 18 of experiment.
However, rumen pH at day 11 of summer
was significantly lower than same day in the
winter samples (6.32 vs. 6.53) (P<0.05) (Fig
1). Also, ruminal pH was significantly lower
(P<0.0001) in cows grouped as pH≤5.8 than
pH>5.8 (5.66 vs. 6.47). As shown in Table
2, SAA concentration was greater in winter
samples than summer (P<0.001), specially at day 4 for winter than summer samples
(P<0.001) (Fig. 2).For all examined cows,
SAA concentration was greater at day 4 than

Table 2. Rumen pH and Acute phase proteins (Hp and SAA) levels in all early lactation Holstein dairy cows

Items

pH

Season

S

S

W

4

11

18

4

11

18

6.33a±0.03

6.46b±0.03

6.39±0.04

6.43±0.04

6.38±0.04

6.39±0.06

6.33±0.06

6.28±0.06

17.44±0.4

17.63±0.4

17.18±0.4

275.41±10.1

295.40±10.3

273.14±10.4

SAA
)mg/L(

17.42b±0.26

18.59a±0.23

18.66a±0.3

HP
)mg/L(

281.32a±5.9

310.89b±5.87

287.33±7.2

17.71b±0.3

297.75±7.2

17.64b±0.3

303.22±7.3

W

Items

a,b

Days

P- Value

4

11

18

season

day

season× day

pH

6.40±0.06

6.52±0.06

6.46±0.06

0.05<

NS

NS

SAA
)mg/L(

19.88a±0.45

17.77b±0.29

18.10b±0.45

0.001<

0.05<

0.05<

HP
)mg/L(

299.26b±10.3

300.10a±10.0

333.31a±10.2

0.001<

NS

0.05<

Means with different superscript letters are differ based on P value described in table
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Figure 1. Mean ± SEM of changes in rumen pH on days 4, 11 and 18 after calving in summer (S) and winter (W). * Indicates a significant difference at the level described in above table
21

19
S

18

W 17

SAA(mg/L)

20

16
15

0

4

8
12
Days after calving

16

20

Figure 2. Mean ± SEM of changes in serum SAA on days 4, 11 and 18 after calving in summer (S) and winter (W). * Indicates a significant difference at level described in above table

Figure 3. Mean ± SEM of changes in serum Hp on days 4, 11 and 18 after calving in summer (S) and winter (W). * Indicates a significant difference at the level described in above table
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Table 3. Rumen pH and acute phase proteins (Hp and SAA) levels in the early lactation Holstein dairy cows with rumen pH ≤5.8 or pH >5.8
cows

Items

a,b

P- Value

pH ≤5.8

pH >5.8

pH

5.66b±0.06

6.47a±0.02

<0.0001

SAA (mg/L)

17.12±0.26

18.05±0.13

NS

HP (mg/L)

273.86±5.9

298.56±5.1

=0.08

Means with different superscript letters are differ based on P value descripted in table

Table 4. Correlation between Rumen pH and acute phase proteins (Hp and
SAA) levels in the early lactation Holstein dairy cows
pH

SAA (mg/L)

HP (mg/L)

Items

pH
SAA
(mg/L)
HP
(mg/L)

All cows

pH ≤5.8

pH >5.8

All cows

pH ≤5.8

pH >5.8

All cows

pH ≤5.8

pH >5.8

1.00

1.00

1.00

0.10

0.19

0.06

0.06

-0.04

0.03

NS

NS

NS

=0.07

NS

NS

NS

NS

NS

0.10

0.19

0.06

1.00

1.00

1.00

0.14*

0.04

0.14*

=0.07

NS

NS

NS

NS

NS

<0.05

NS

<0.05

0.06

-0.04

0.03

0.14*

0.04

0.14*

1.00

1.00

1.00

NS

NS

NS

<0.05

NS

<0.05

NS

NS

NS

Correlation with *superscript letters is significant based on P value descripted in table

Discussion
Ruminal acidosis is the consequence of
feeding high grain diets to dairy cows, which
are adapted to digest and metabolize a predominantly forage based diet. This condition
occurs especially in high producing dairy
cows after calving (Garret and Oztel., 2007).
Ruminal pH is largely a function of the balance between the production of volatile fatty
acids (VFA) in the rumen, their neutralization by salivary and dietary buffers, and their
absorption across the ruminal wall (Gomez
et al., 2014). In the present study, rumen
pH of all examined cows was lower in the
summer than winter samples (6.33 vs. 6.46)
(P<0.05), as well as cows grouped as pH ≤
5.8 than cows with rumen pH >5.8 (5.66 vs.
Iran J Vet Med., Vol 14, No 1 (Winter 2020)

6.47) (P<0.0001). According to Gozho et al.,
(2005) ruminal pH below 5.6 for an average
of 187 and 174 min/d can activate a systemic inflammatory response in the steers. In
this experiment, cows experienced pH ≤ 5.8
were observed as sensitive cows to SARA.
Different prevalence of SARA during transition period of dairy cattle has been reported
by researchers, so that 14% SARA among
197 dairy cows was reported by Kleen et al.,
(2009) in the Netherlands. Cannizzo et al.,
(2012) reported 18% SARA in 108 samples
in Italy, in Ireland the prevalence of disease
in early lactation dairy cows was 11% which
was reported by O’Grady et al., (2008). In
this experiment, a total number of 36 cases
were observed with pH ≤5.8, therefore the
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overall prevalence of SARA was 11.18%.
Previously cows that experienced ruminal
pH<5.5 using ruminocentesis method reported more than 14% in Danish and 20% in
German and US dairy cows after parturition
time (Oetzel, 2017). Also, in 213 cows from
nine Polish high-yielding dairy herds (≥20
cows per herd) almost 14% (30/213) of cows
were found as cows (pH<5.6) that experienced SARA (Stefanska, et al., 2016). Dairy
practitioners need new tools and diagnostic
aids to monitor and manage this period with
the lowest damage. APPs are sensitive factors that allow precise detection of inflammation in ruminants, so evaluation of APPs
in fresh dairy cows may be a useful aid for
dairy practitioners to monitor some disorders
after parturition. Chan et al., (2010) reported that SAA concentration in healthy cows
reached the greatest values within 3 days after delivery (Mean value of 66 mg/l). In this
experiment, for all examined cows, SAA
was greater in winter than summer, as well
as at day 4 than days 11 and 18 after calving
(P<0.05). In agreement with this, Chan et al.,
(2010) reported that the serum level of SAA
reached its maximum concentration (15± 16
mg/L) the third day after parturition, which
might be due to injuries to birth canal tissues
and expulsion of fetal membrane. In contrast
to this, Nazifi et al., (2009) reported SAA
in healthy Iranian Holstein cows was about
72.71±5.9, which was higher that the values
obtained for all examined cows (range of
17.18 to 19.88) or cows grouped as pH ≤5.8
(15.70 to 18.60). In all examined cows, Hp
concentration was in a range of 275 to 333
mg/L for days 4 to 18 after calving, which
was greater in winter samples than summer
(P<0.05). In opposition, Chan et al., (2010)
reported the highest Hp concentration in the
period of three days after parturition. Hp is
94
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one of the most important acute phase proteins, which increases in the inflammatory
condition (Emmanuel et al., 2007). Although
the concentration of Hp and SAA was obtained in ranges reported by previous studies (Fathi 2014, Aziz 2016), Hp value was
greater than the value (200±30 mg/L) reported by Nazifi et al., (2009) in healthy cows.
Our results showed there was no significant
correlation between changes in rumen pH
and APPs concentration, however the earlier studies argued that decrease in rumen pH
led to immune reaction and increasing in
acute phase proteins subsequently (Plaizier
et al., 2009, Cannizzo et al., 2012, Danscher
et al., 2015, Gozho et al., 2005 & 2007). In
line with our results, Cannizzo et al., (2012)
did not report an association between rumen
pH with SAA and Hp levels by examining
three groups of cows with ruminal pH < 5.5
to more than 5.8. The maximum level of serum SAA (300 mg/L) and Hp (4000 mg/L)
in SARA affected cows was reported by
Danscher et al.,(2015). Cannizo et al., (2012)
found that with decrease in rumen pH from
6.2 to 5.77 and 5.55 the serum Hp concentrations were changed from 0.24 (µg/L) to 0.11
(µg/L) and 016 (µg/L) respectively. Based on
the Table 3, rumen pH was significantly lower in cows grouped as rumen pH ≤5.8, while
the concentrations of SAA and Hp did not
differ between cows pH ≤5.8 and pH >5.8.
In line with present observation, Cannizzo
et al., (2012) demonstrated that, the groups
at higher risk for sub-acute acidosis (rumen
pH < 5.5) unexpectedly had a lower Hp level
than baseline.
Sato (2016) defined that reduction in the
ruminal pH lead to destruction of gram-negative bacteria in the rumen and a cascade
of inflammatory events will occur which is
accompanied by increased serum SAA and
Iran J Vet Med., Vol 14, No 1 (Winter 2020)
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Hp concentrations. Therefore, increased level of SAA and Hp was accompanied as an
index in SARA in dairy cows. Khafipour et
al., (2009) reported that there is no comprehensive agreement on the pH threshold indicative of sub-acute acidosis; however, it
is likely to increase by rumen pH less than
5.5-6.0. The feeding diets containing 60%
concentrate: 40% forage in Murcia dairy
goats resulted in decrease in rumen pH to
less than 5.5 and causes diarrhea in half of
dairy goats. However, SAA was not affected by pH, while Hp level increased. These
results indicated that in the goat, measuring
Hp may be a better indicator of the sub-acute
acidosis (González et al., 2010). Similarly
Jia et al., (2014) showed SARA goats that
experienced ruminal pH below 5.8 for more
than 3 h per day, increase in plasma Hp and
cortisol but not SAA concentration. In this
regard, Kafipour et al., (2009) and Rodríguez-Lecompte et al., (2014) demonstrated
that sub-acute acidosis is not exclusively a
rumen-dependent disorder and does not necessarily trigger immune responses, so that diagnosis of sub-acute acidosis, in addition to
measuring rumen pH, should be done based
on feed intake and milk yield. Management
conditions such as dairy cow burns, proper
transitions and daily monitoring, especially
during the transition period (21 days before
and after calving time) may be effective on
decreasing stress and inflammation factors
and maintain metabolic parameters in health
conditions.
Conclusion: The results of the present
experiment showed that sensitive group of
cows to SARA had lower rumen pH, so that
SARA cows experienced rumen pH less than
5.6, which accompanied as trigger factor of
many metabolic disorders. However, there
was no significant association between ruIran J Vet Med., Vol 14, No 1 (Winter 2020)
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men pH and serum APPs concentrations. It is
concluded that rumen pH ≤5.8 seems not to
be a stimulating factor for APPs production
in fresh dairy cows, and other inflammatory
conditions related to calving may be more
effective.

Acknowledgments
This experiment was supported by management of Sharif Abad Dairy Co. The authors thank the experts and laboratory officer
for their assistance in performing sampling,
ruminal pH and laboratory analyses, as well
as the staff of the dairy unit for care of the
cows during the experimental period.

Conflict of Interest
The authors declare that there is no conflict of interest.

References
Abbak, M., Alkım Ulutaş, P. (2017) Acute phase
protein levels in rats with experimentally induced infectious and noninfectious inflammation. Dairy Vet Sci J, 4(4), 1-7. http://
dx.doi.org/10.19080/JDVS.2017.555642
PMID: 555642
Aziz, D.M., Mohammed. S.H. (2016) Alteration
of serum haptoglobin concentration in normal
parturition and dystocia affected cows. Iraqi J
Vet Sci, 30,(1), 19-22. http://www.vetmedmosul.org/ijvs, PMID: 116864
Baghshani, H., Nazifi, S., Saeb, M. (2010) Influence of road transportation on plasma concentrations of acute phase proteins, including
fibrinogen, haptoglobin, serum Amyloid A and
ceruloplasmin, in dromedary camels (Camelus
dromedaries). Comp Clin Pathol, 19,193-198.
http://doi.org/10.1007/s00580-009-0839-2,
PMID: 1014427
Cannizzo, C., Gianesella, M., Giudice, E., Messina, V., Piccione, G., Morgante1. M. (2012) Serum acute phase proteins in cows with SARA
(Subacute Ruminal Acidosis) suspect. Arq
Bras Med Vet Zootec ,64,(1), 15-22. https://dx95

Serum Acute Phase Proteins and Ruminal fluid pH

.doi.org/10.1590/S0102-09352012000100003
Chan, J. P. W., Chang, C. C., Hsu, W. I., Liu,
W.B., Chen, T.H. (2010) Association of increased serum acute-phase protein concentrations with reproductive performance in dairy
cows with postpartum metritis. Vet Clin Pathol,
39, (1), 72-78. https://doi/10.1111/j.1939165X.2009.00182.x, PMID: 19747184
Danscher, A.M., Li, S., Andersen, P.H., Khafipour,
E., Kristensen, N.B., Plaizier, J. C. (2015) Indicators of induced subacute ruminal acidosis
(SARA) in Danish Holstein cows. Acta Vet
Scand, 57, (1), 39. https://doi.org/10.1186/
s13028-015-0128-9, PMID: 26183694
Emmanuel, D. G. V., Madsen, K. L., Churchill, T.
A., Dunn, S. M., Ametaj, B. N. (2007) Acidosis
and lipopolysaccharide from Escherichia coli
B:055 cause hyperpermeability of rumen and
colon tissues. J Dairy Sci, 90, (12), 5552-5557.
https://doi.org/10.3168/jds.2007-0257, PMID:
18024746
Fathi, E., Farahzadi, R. (2014) Survey on relationship between acute phase proteins (serum amyloid A, milk amyloid A and serum haptoglobin) in inflammatory diseases of dairy cattle.
Iranian J Vet Sci Tech, 3, (2), 57-65. https://doi.
org/10.2206/veterinary.v3i2.26467
Gómez, L. M., Posada, S. L., Olivera, M. (2014)
Sub-Acute Ruminal Acidosis and Non-Structural Carbohydrates: a study model in nutritional immunology. Rev CES Med Zootec, 9, (2),
295-306. https://www.researchgate.net/publication/281974114
Ghozo, G. N., Plaizier, J.C., Krause, D.O., Ken�nedy, A. D., Wittenberg, K.M. (2005) Subacute
ruminal acidosis induces lipopolysaccharide
endotoxins release and triggers an inflammatory response. J Dairy Sci, 88, 1399-1403. https://
doi.org/10.3168/jds.S0022-0302(05)72807-1,
PMID: 15778308
Gozho, G. N., Krause, D. O., Plaizier, J. C. (2007)
Ruminal lipopolysaccharide concentration
and inflammatory response during grain-induced
subacute ruminal acidosis in dairy cows. J Dairy
Sci, 90, (2), 856-866. https://doi.org/10.3168/
jds.S0022-0302(07)71569-2, PMID: 17235162
González, F.H.D., Ruipérez, F.H., Sánchez, J.M.,
96

Ahmad Paidar Rood Moajeni et al.

Souza, J.C., Martínez-Subiela, S., Cerón, J.J.
(2010) Haptoglobin and serum amyloid A in
subacute ruminal acidosis in goats. Rev Med
Vet Zoot, 57, (3), 1-10.
Jawor, P., Stefaniak, T. (2011) Acute phase proteins in cattle, in book: Acute Phase Proteins as Early Non-Specific Biomarkers of
Human and Veterinary Diseases. https://doi.
org/10.13140/2.1.4279.9042
Jia , Y. Y., Wang , S. Q., Ni , Y. D., Zhang , Y.
S., Zhuang , S., Shen. X. Z. (2014) High con�centrate-induced subacute ruminal acidosis
(SARA) increases plasma acute phase proteins (APPs) and cortisol in goats. Animal,
8,(9), 1433-1438. https://doi.org/10.1017/
S1751731114001128 , PMID: 24852750
Khafipour, E., Krause, D.O., Plaizier, J. C. (2009)
Alfalfa pellet-induced subacute ruminal acidosis in dairy cows increases bacterial endotoxin in the rumen without causing inflammation. J Dairy Sci, 92, 1712-1724. https://doi.
org/10.3168/jds.2008-1656, PMID: 19307653
Kleen, J. L., Hooijer, G. A., Rehage, J., Noordhuizen, J. P. T. M. (2009) Subacute ruminal acidosis
in Dutch dairy herds, Vet Rec, 164, (22), 681683.
https://doi.org/10.1136/vr.164022.681,
PMID: 19483209
Makki, K., Froguel, P., Wolowczuk., I. (2013) Ad�ipose Tissue in Obesity-Related Inflammation
and Insulin Resistance: Cells, Cytokines, and
Chemokines. ISRN Inflamm. https://dx.doi.
org/10.1155/2013/139239, PMID: 24455420
Manimaran, A., Kumaresan, A., Jeyakumar, S.,
Mohanty, T. K., Sejian, V., Kumar, N., Sreela, L., Prakash, M. A., Mooventhan, P., Anantharaj, A., Das, D. N. (2016) Potential of acute
phase proteins as predictor of postpartum
uterine infections during transition period and
its regulatory mechanism in dairy cattle. Vet
World, 9, (1), 91-100. https://doi.org/10.14202/
vetword.2016.91-100, PMID: 27051191
Nazifi, S., Razavi, S. M., Esmailnejad, Z., Gheisari, H. (2009) Study on acute phase proteins
(haptoglobin, serum amyloid A, fibrinogen and
ceruloplasmin) changes and their diagnostic
values in bovine tropical theileriosis. Parasitol
Res, 105, 41- 46. https://doi/10.1007/s00436009-1360-x, PMID: 19238441
Iran J Vet Med., Vol 14, No 1 (Winter 2020)

Ahmad Paidar Rood Moajeni et al.

Nazifi, S., Rezakhani, A., Koohimoghadam, M.,
Ansari- Lari, M., Esmailnezhad, Z. (2008)
Evaluation of serum haptoglobin in clinically
healthy cattle and cattle with inflammatory disease in Shiraz, a tropical area in southern Iran.
Bulg J Vet Med, 2, 95-101. https://doi/10.1007/
s00580-006-0640-4
O'Grady, L., Doherty, M. L., Mulligan, F.J. (2008)
subacute ruminal acidosis (SARA) in grazing
Irish dairy cows. Vet J, 176, (1), 44-49. https://
doi.org/10.1016/j.tvjl.2007.12.017,
PMID:
18328751

Iranian Journal of Veterinary Medicine

Stefanska, B., Nowak, W., Komisarek, J., Taciak,
M., Barszcz, M., Skomiał, J. (2016) Prevalence
and consequence of subacute ruminal acidosis
in Polish dairy herds. J Anim Physiol Anim
Nutr, 101, (4), 694-702. https://doi.org/10.1111/
jpn.12592, PMID: 27561658
Thomas, F. C., Waterston, M., Hastie, P., Parkin,
T., Haining, H., Eckersall. P. D. (2015) The
major acute phase proteins of bovine milk in a
commercial dairy herd. BMC Vet Res, 11, 207218. https://doi.org/10.1186/s12917-015-05333, PMID: 26276568.

Oetzel, G. R. (2017) Diagnosis and Management
of Subacute Ruminal Acidosis in Dairy Herds.
Vet Clin Food Anim, Article in Press. https://
doi.org/10.1016/j.cvfa.2017.06.004,
PMID:
28847417
Pošćić, N., Montanari, T., D’Andrea, M., Licastro, D., Pilla, F., Ajmone-Marsan, P., Minuti,
A., Sgorlon, S. (2017) Breed and adaptive response modulate bovine peripheral blood cells’
transcriptome. J Anim Sci Biotech, 8, 11-27.
https://doi.org/10.1186/s40104-017-0143-y,
PMID: 28149510
Plaizier, J. C., Krause, D. O., Gozho, G. N., McBride, B.W. (2009) subacute ruminal acidosis
in dairy cows: the physiological causes, incidence and consequences. Vet J, 176, (1), 21-31.
https://doi/10.1016/j.tvjl.2007012.016, PMID:
18329918
Pradeep, M. (2014) Application of acute phase
protein as biomarkers in modern veterinary
practice. Indian J Vet Anim Sci Res, 43, (1),
1-13. https://tanuvas.ac.ir/ijvasr/vo110(1)/9-12
Rodríguez-Lecompte, J.C., Kroeker, A.D., Cebal�
los-Márquez, A., Li, S., Plaizier, J.C., Gomez,
D.E.(2014) Evaluation of the systemic innate
immune response and metabolic alterations of
nonlactating cows with diet-induced subacute
ruminal acidosis. J Dairy Sci, 97, 1–11. https://
dx.doi.org/10.3168/jds.2014-8319,
PMID:
25459907
Sato, S. (2016) Pathophysiological evaluation of
subacute ruminal acidosis (SARA) by continuous ruminal pH monitoring. Anim Sci J, 87,
168-177.
https://doi.org/10.1111/asj.12415,
PMID: 26279060

Iran J Vet Med., Vol 14, No 1 (Winter 2020)

97

Iranian Journal of Veterinary Medicine
2252-0554

Online ISSN

Abstracts in Persian Language

ijvm.2019.280140.1004982

مجله طب دامی ایران ،1398 ،دوره  ،14شماره 48-59 ،1
ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ

تغییرات غلظت سرم آمیلوئید آ و هاپتوگلوبین در گاوهای تازه زا
حساس به اسیدوزیس

احمد پایداررودمعجنی ،1صمد لطف اله زاده* ،1غالمرضا قربانی ،2محمدرضا مخبر دزفولی ،1میر مرتضی موسوی

3

 1گروه بیماری های داخلی دام ،دانشکده دامپزشکی دانشگاه تهران ،تهران ،ایران
 2گروه علوم دامی ،دانشکده کشاورزی ،دانشگاه صنعتی اصفهان ،اصفهان ،ایران

 3مدیر تولید شرکت دامپروری شریف آباد (مجموعه سرمایه گذاری اقتصادی کوثر) ،قزوین ،ایران
(دریافت مقاله 09 :اردیبهشت ماه  ،1398پذیرش نهایی 02 :مرداد ماه )1398

چکیده

زمینه مطالعه :ﺗﺸﺨﯿﺺ ﺷﺮاﯾﻂ اﻟﺘﻬﺎﺑﻰ ﻣﺒﺘﻨﻰ ﺑﺮ ﭘﺮوﺗﺌﯿﻦ ﻫﺎى ﻓﺎز ﺣﺎد ) (APPsدر ﺧﻮن ﺑﺮاى ﻣﺪت ﻃﻮﻻﻧﻰ در ﭘﺰﺷﮑﻰ اﻧﺴﺎﻧﻰ ﻣﻮرد اﺳﺘﻔﺎده
ﻗﺮار ﮔﺮﻓﺘﻪ اﺳﺖ و اﺧﯿﺮا ﺑﻪ ﻋﻨﻮان ﯾﮏ اﺑﺰار ﺗﺸﺨﯿﺼﻰ در داﻣﭙﺰﺷﮑﻰ ﻣﻮرد ﺗﻮﺟﻪ ﻣﻰ ﺑﺎﺷﺪ.
هدف :ﻫﺪف از اﯾﻦ ﻣﻄﺎﻟﻌﻪ ﺑﺮرﺳﯽ ﺗﻐﯿﯿﺮات ﻣﻘﺪار ﺑﺮﺧﻰ ﭘﺮوﺗﺌﯿﻦ ﻫﺎى ﻓﺎز ﺣﺎد و ارﺗﺒﺎط آن ﻫﺎ در ﮔﺎوﻫﺎي ﺷﯿﺮده ﺳﺎﻟﻢ ﺗﺎزه زا ﺑﺎ اﺳﯿﺪﯾﺘﻪ
ﻣﺎﯾﻊ ﺷﮑﻤﺒﻪ ﻃﺒﯿﻌﻰ و ﯾﺎ داراى اﺳﯿﺪﯾﺘﻪ  5/8ﯾﺎ ﮐﻤﺘﺮ ﺑﻮد.
روش کار 106 :راس ﮔﺎو ﺷﯿﺮى ﻫﻠﺸﺘﺎﯾﻦ ﭼﻨﺪ ﺷﮑﻢ زاﯾﺶ ﺑﻼﻓﺎﺻﻠﻪ ﭘﺲ از زاﯾﺶ ﺑﻪ ﺻﻮرت ﺗﺼﺎدﻓﻰ اﻧﺘﺨﺎب ﺷﺪﻧﺪ .ﮔﺎوﻫﺎى ﺳﺎﻟﻢ ﺗﺎزه زا ﺑﻪ
دو ﮔﺮوه ﺑﺎ  pHﻣﺎﯾﻊ ﺷﮑﻤﺒﻪ ﻃﺒﯿﻌﻰ و  pHﻣﻌﺎدل  5/8ﯾﺎ ﮐﻤﺘﺮ ﺗﻘﺴﯿﻢ ﺷﺪﻧﺪ .ﻣﺎﯾﻊ ﺷﮑﻤﺒﻪ ﺑﺎ اﺳﺘﻔﺎده از ﻟﻮﻟﻪ ﺷﮑﻤﺒﻪ اى ﺟﻤﻊ آورى ﺷﺪ و ﻧﻤﻮﻧﻪ ﻫﺎى
ﺧﻮن ﭘﺲ از وﻋﺪه ﻏﺬاﯾﻰ ﺻﺒﺢ در روزﻫﺎى  11 ،4و  18از ورﯾﺪ دﻣﻰ ﮔﺮﻓﺘﻪ ﺷﺪ .ﭘﺮوﺗﺌﯿﻦ ﻫﺎى ﻓﺎز ﺣﺎد  SAAو  Hpو  pHﻣﺎﯾﻊ ﺷﮑﻤﺒﻪ اﻧﺪازه ﮔﯿﺮى
ﺷﺪﻧﺪ .ﺗﺠﺰﯾﻪ و ﺗﺤﻠﯿﻞ اﻃﻼﻋﺎت ﺑﺎ اﺳﺘﻔﺎده از روش ﻣﺨﺘﻠﻂ ﻧﺮم اﻓﺰار آﻣﺎرى  SASو ﻫﻤﺒﺴﺘﮕﻰ ﺑﯿﻦ ﻓﺮاﺳﻨﺠﻪ ﻫﺎ ﺑﺮرﺳﻰ ﺷﺪ .ﻧﻤﺮه وﺿﻌﯿﺖ ﺑﺪﻧﻰ ،ﺷﮑﻢ
زاﯾﺶ و ﺗﻮﻟﯿﺪ ﺷﯿﺮ ﺷﮑﻢ ﻗﺒﻞ ﺑﻪ ﻋﻨﻮان اﺛﺮات ﺛﺎﺑﺖ و ﮔﺎو ﺑﻪ ﻋﻨﻮان اﺛﺮ ﻣﺘﻐﯿﯿﺮ در ﻣﺪل ﻗﺮار ﮔﺮﻓﺘﻨﺪ .اﺧﺘﻼف ﻣﯿﺎﻧﮕﯿﻦ ﻫﺎ ﺑﺎ آزﻣﻮن ﭼﻨﺪ داﻣﻨﻪ اى ﺗﻮﮐﻰ
و ﺳﻄﺢ ﻣﻌﻨﻰ دارى  ≥ %5ﺗﻌﯿﯿﻦ ﺷﺪ و ﺑﯿﺶ از  5ﺗﺎ  %10ﺑﻪ ﻋﻨﻮان ﺗﻤﺎﯾﻞ ﺑﻪ ﻣﻌﻨﻰ دارى در ﻧﻈﺮ ﮔﺮﻓﺘﻪ ﺷﺪ.
نتایج :ﻧﺘﺎﯾﺞ آزﻣﺎﯾﺶ ﻧﺸﺎن داد در ﮐﻞ ﮔﺎوﻫﺎى ﻣﻮرد ﺑﺮرﺳﻰ ،ﻣﻘﺪار  pHﻣﺎﯾﻊ ﺷﮑﻤﺒﻪ در ﻧﻤﻮﻧﻪ ﻫﺎى ﺗﺎﺑﺴﺘﺎن ) (6/33در ﻣﻘﺎﯾﺴﻪ ﺑﺎ زﻣﺴﺘﺎن )(6/46
ﮐﻤﺘﺮ ﺑﻮد ) pH .(P>0/05ﻣﺎﯾﻊ ﺷﮑﻤﺒﻪ ﺑﻪ ﻃﻮر ﻣﻌﻨﻰ دارى در ﮔﺎوﻫﺎى ﮔﺮوه  (5/66) pH ≥ 5/8در ﻣﻘﺎﯾﺴﻪ ﺑﺎ ﮔﺎوﻫﺎى داراى  pHﻃﺒﯿﻌﻰ ) (6/47
ﮐﻤﺘﺮ ﺑﻮد ) .(P>0/00001ﻫﻤﭽﻨﯿﻦ در ﮐﻞ ﮔﺎوﻫﺎى ﻣﻮرد ﺑﺮرﺳﻰ ﺳﻄﺢ  SAAو  Hpدر ﻧﻤﻮﻧﻪ ﻫﺎى زﻣﺴﺘﺎن ﺑﯿﺸﺘﺮ از ﻓﺼﻞ ﺗﺎﺑﺴﺘﺎن ﺑﻮد).(P>0/05
ﺳﻄﺢ  SAAدر روز  4در ﻣﻘﺎﯾﺴﻪ ﺑﺎ روزﻫﺎى  11و  18و ﺳﻄﺢ  Hpدر روز  18در ﻣﻘﺎﯾﺴﻪ ﺑﺎ روزﻫﺎى  4و  11ﺑﯿﺸﺘﺮ ﺑﻮد) .(P>0/05ﺑﺎ اﯾﻦ وﺟﻮد،
ﺳﻄﺢ  (P<0/05) SAAو  (P=0/08) Hpﺑﯿﻦ ﮔﺎوﻫﺎى ﺑﺎ  pHﺷﮑﻤﺒﻪ  5/8و ﮐﻤﺘﺮ در ﻣﻘﺎﯾﺴﻪ ﺑﺎ ﮔﺎوﻫﺎى داراى  pHﺷﮑﻤﺒﻪ ﻃﺒﯿﻌﻰ ﺗﻔﺎوت ﻣﻌﻨﻰ دار
ﻧﺪاﺷﺖ .ﻧﺘﺎﯾﺞ آزﻣﺎﯾﺶ ﻧﺸﺎن داد ﺑﯿﻦ  pHﺷﮑﻤﺒﻪ و ﭘﺮوﺗﺌﯿﻦ ﻫﺎى ﺳﺮم آﻣﯿﻠﻮﺋﯿﺪ آ و ﻫﺎﭘﺘﻮﮔﻠﻮﺑﯿﻦ ﻫﻤﺒﺴﺘﮕﻰ ﻣﻌﻨﻰ دارى وﺟﻮد ﻧﺪاﺷﺖ ).(P<0/05
نتیجه گیری نهایی :ﻧﺘﺎﯾﺞ آزﻣﺎﯾﺶ ﻧﺸﺎن داد pHﺷﮑﻤﺒﻪ  5/ 8و ﮐﻤﺘﺮ در ﮔﺎوﻫﺎى ﺣﺴﺎس ﺑﻪ اﺳﯿﺪوز ﺳﺒﺐ ﺗﺤﺮﯾﮏ ﺗﻮﻟﯿﺪ ﭘﺮوﺗﺌﯿﻦ ﻫﺎى ﻓﺎز
ﺣﺎد ﻧﺸﺪ.
واژههایکلیدی:
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