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ABSTRACT

This study aimed to evaluate the clinical diagnostic value of haptoglobin as one of acute
phase proteins in buffaloes calves suffering from pneumonia. Fifteen calves (3-6 months)
were used in this study. The apparently healthy group included 10 buffaloes calves, served as
control. The calves belonged to some private farms in Sharkia Governorate. Nasopharyngeal
swabs were collected from pneumonic calves for bacteriological examination. Blood samples
were collected also for determination of serum total proteins, albumin and Hp. The obtained
results revealed a significant increase in Hp levels in diseased animals than healthy ones.
Also, an increase in serum total proteins accompanied with a decrease of serum albumin in
diseased animals was observes. From this study, it can be concluded that, haptoglobin may

act as an early indicators of infection and inflammation in buffaloe calve diseases.

INTRODUCTION

The acute phase proteins (APP) are a group of blood proteins that change in
concentration in animals subjected to external or internal challenges such as infection,
inflammation, surgical trauma or stress. The APP are considered to be non-specific innate
immune components involved in the restoration of homeostasis and the restraint of microbial
growth before animals develop acquired immunity to a challenge. The circulating
concentration of the APP are related to the severity of the disorder and the extent of tissue
damage in the affected animal, quantification of their concentration can therefore provide

diagnostic and prognostic information (Murata et al., 2004).(Orro et-al 2011)
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The APP is glycoproteins synthesized mainly by hepatocytes upon stimulation by pro-
inflammatory cytokines and released into the blood stream (Horadagoda et al., 1999). They

include haptoglobin, C - reactive protein, serum amyloid A, caeruloplasmin and fibrinogen.

Haptoglobin (HP), an alpha—globulin constituent, binds free heamoglobin, which is
toxic and pro-inflammatory in the plasma and reduces the oxidative damage associated with
haemolysis (Yang et al., 2003). 1t is considered to be the main APP in cattle and has been
reported to be a useful indicator of bovine bacterial infection (Eckersall and Conner1988). In
ruminants its circulating level is negligible in normal animals, but increases over 100-fold on
immune stimulation (Conner et al., 1989). Many studies have indicated the significance of
Hp as a clinically useful parameter for measuring the occurrence and severity of inflammatory

responses in cattle with mastitis, enteritis, pneumonia and endometritis (Katoh et al., 1999).

So, the aim of this study to quantify serum haptoglobin concentration in beef calves
with naturally acquired clinical respiratory tract disease, also, we investigate the ability of

serum haptoglobin concentration to be a diagnostic tool of the disease.

MATERIAL AND METHODS
(I) Animals:

Fifteen beef calves (3-6 months) belonging to a private farm in Sharkia Governorate,
were used in this study. The calves showed signs of pneumonia (fever 41°C, nasal discharge,
cough, dyspenia and rapid respiration). Other ten apparently healthy calves showed no signs

of illness and served as a control group.
(I) Samples and adopted methods:

(1) Nasopharyngeal swabs: these were collected from calves showing respiratory sings
for bacteriological examination. The collected samples were examined
bacteriologically according to Brown et al. (1981).

(2) Blood samples: The blood samples were collected from each animal, through jugular
vein puncture, without anticoagulant to obtain clear, non-haemolysed sera. Albumin
and total serum protein levels were determined according to the methods reported by
Kits of Bio-Med Diagnostics (Egypt). Serum haptoglobin level was determined by
means of Sodium Dodecyl Sulphat-Polyacrylamide Gel Electrophoresis (SDS —
PAGE) according to Yoshino et al., (1992).

Statistical analysis of the obtained data were performed according to Smnedecor and
Cocharn (1984).
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RESULTS AND DISCUSSION

The results of this study were tabulated in tables (1 and 2). The bacteriological
examinations of nasopharyngeal swabs (table 1) revealed that Pasteurella multocida,
Mannheimia haemolytica type A, E. coli and Staphylococcus aureus are the most causative
agents at percentages 30%, 20%, 20% and 15 % respectively. These results were nearly
similar to those previously recorded by Roberson et al. (1994). Also, Wittum et al., (1996)
reported that Pasteurella Multocida is the most important infective agent associated with the
respiratory tract disease in beef calves. The respiratory tract disease is the most commonly
observed and reported disease condition in beef calves. Although the disease has been
associated with multiple etiologic agents, alone or in combination, P. multocida is considered

to be the principle agent of concern (Wikse 1985).

Regarding the biochemical analysis of serum, the results are tabulated in table (2). The
levels of Hp are very low in healthy calves (control group). These agreed with those
previously reported by Marimatsu et al., (1992) who mention that normal cattle have Hp
concentration less than 0.1g/litre threshold value above 0.4 g /litre, considers presence of

bacterial infection.

Recently, Gronlund et al., (2005) reported that Hp is present in normal bovine sera at a
level of 100 ug/ml or less, and its level increase as mush as 10 fold in response to a number of
bacterial infections, and its concentration below the detection limit was considered as good

indicator of healthy animal.

In this study, the relation between serum Hp and observed clinical disease was
determined (table 2). Where Wittam et al., (1996) reported that the infection with P.
haemolytica induce an acute—phase response and resulting large increase in serum Hp
concentration, this increase is indicative of pulmonary bacterial infection. Also, Conner et al.,
(1998) reported a rapid and large increase in serum Hp concentration in calves inoculated
with P. haemolytica. Lastly, Fagliari et al., (2003) found significant increase in serum Hp
concentration in calves with pneumonic pasteurellosis, compared with control calves. In this
study, our data indicate that feedlot calves with clinical respiratory tract disease have a large

and variable Hp response.

Concerning serum albumin and serum total proteins levels in this study, there was a
significant drop in serum albumin, accompanied by significant increase in serum total protein
in diseased animal. Similar findings were reported by Thomas (2000) who mentioned that
lower albumin level concomitant with the higher total protein level was characteristic for

inflammatory process.
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Eckersall and Conner (1988) reported that the acute phase response leads to increase
serum levels of a number of positive a cute phase proteins and to a concomitant decrease in
negative acute phase proteins such as albumin. Recently, Amina and Selim (2007) attributed
this decrease in serum albumin to the bacterial toxins which many affect the hepatic

parenchyma resulting in failure of liver to synthesize albumin.

CONCLUSION

The acute phase proteins (APP) were produced during the early inflammatory response;
represent a potentially useful marker of bacterial infection and other inflammatory diseases.
These values in conjunction with other common measures might prove to be more useful as a

diagnostic tool for some diseases in animals.

Table (1): Results of bacteriological examination of nasopharyngeal swabs

No. of Isolated bacteria
samples
Single isolates (n = 40 %) Mixed isolates (n = 60%)
No. | % No. | %
Pasteurella multocida 2 |33 P. multoc.ida (2) + Mannhemia 4 |44
15 haemolytica type A (2)

Mannheimia haemolytica 2 |33 Staph. aureus (2) +

type A. E. coli (1) 3 (33
Staphylococcus aureus 1 |17

E. coli 1 117 E{‘;rlle_;()tlc;coccus species (1) + E. 2 |23

Table (2): Mean values serum total protein, albumin and haptoglobin in both apparently healthy

and pneumonic calves

Calves
Parameters
Apparently healthy Pneumonic calves
Total protein (gm/dl) 6.8 +0.21 7.81+0.13"
Albumin (gm/d) 3.1+0.18 2.5+0.52"
Haptoglobin (gm/dl) 0.221 +0.041 1.51+0.19™

*Significant at (P< 0.05)
**Highly significant at (P <0.01)
*#* Very significant at (P <0.001)



8" Int. Sci. Conf., MANSOURA
271

6 -9 September 2014

REFERENCES

Amina E. Faris and Selim, M.A. (2007): Some biochemical, haematological and
bacteriological studies associated bloody milk in buffalow and trials for treatment.

Zag. Vet. I., 35 (3): 95 — 103.

Brown, R.W.; Barnum, D.A.; Jasper, D.E.; Mcdonald, J.S. and Schultz, W. (1981):
Microbiological procedures for the diagnosis of bovine infections. 2™. Ed. National

Council, Arlington, VA. PP.10 — 15.

Conner, J.G.; Eckersall, P.D. and Bain, R.K. (1989): Acute phase response in calves
following infection with Pasteurella haemolytica, Ostertogia ostertagia and

endotoxin administration. Res. In Vet. Sci., 47: 203- 207.

Conner, J.G.; Eckersall, P.D.; Doherty, M. and Douglas, T.A. (1998): Acute phase response
following turpentine injection in cattle. Res. In Vet. Sci. 44, 82 — 88.

Eckersall P.D. and Conner J.G. (1988): Bovine and canine acute phase proteins. Vet. Res.
Commun. 12: 169-178.

Fagliari, J.J.; Weiss D.J. and Mclenarhan, D. (2003): Serum protein concentration in calves
with experimentally induced pneumonic Pasteurellosis. Arq. Bras. Med. Vet.
Zootec., 55: 4.

Gronlund, V.; Hallen Sandgren, C. and Person Waller, K. (2005): Haptoglobin and serum
amyloid A in milk from dairy cows with chronic mastitis. Vet. Res. 36 (2): 191- 198.

Horadagoda, N.V.; Knox, K.M.G. and Reid, S.W.J. (1999): Acute phase proteins in cattle:
discrimination between acute and chronic inflammation. Veterinary Record, 144: 437
—441.

Katoh, N.; Miyamoto, T. and Watanabe, A. (1999): Detection of annexin I and IV and
haptoglobin in bronchoalveolar Lavage fluid from calves experimentally inoculated

with Pasteurella haemolytica. American J. of Vet. Res. 60, 1390 — 1395.

Murata, H.; Shimada, N. and Yoshioka, M. (2004): Current research on acute phases

proteins in veterinary diagnosis: an overview. The Veterinary Journal, 168: 28- 40.

Orro T., T. Pohjanvirta, U. Rikula, A, Huavilanen, S. Alaswtari, L. Sihvonon S.

Pelkonen and T. Soveri (2011). Acute phase protein change in calves during an out



Eman A Ahmed & Abou zeaz AAj 272

break of respiratory disease caused by bovine respiratory syncytial virus. Comp.

Immune Microbial infect Dis. 34:23-29. DOI, 10. 1016/j.cimid, 20009/0.005.

Roberson, J.R.; Fox, L.K.; Hancock, D.D. and Gay, J M. (1994): Overview of the bovine
respiratory disease complex. Compend. Contin. Educ. Pract. Vet., 14: 3-6.

Snedecor, G.W. and Cochran, W.G. (1984): Statistical Methods. lowa State, University
Press, Iowa, U.S. A.

Thomas, J. (2000): Overview of plasma proteins. In: Feldman, B.F. Zinkl, J. G., Jain, N.C.
(Eds), Schalm's Vet. Hematology, Fifth Ed., Pp. 891 — 898.

Wikse, S.E. (1985): Feedlot cattle pneumonias. Vet. Clin. North. Am. Food Anim. Pract. 1:
289 - 310.

Wittam, T.E.; Young, C.R.; Stanker, L.H.; Criffin, D.D. (1996): Haptoglobin response to
clinical respiratory tract disease in feedlot cattle. Am. J. Vet. Res., 57: 646 — 649.

Yang, F.; Haile, D.J. and Berger, F.G. (2003): Haptoglobin reduces lung injury associated
with exposure to blood. American J. of Physiology. 284: 402 — 409.

Yoshino, K.; Katoh, N.; Takahasi, K. and Yuasa, A. (1992): Purification of a protein from
serum of cows with hepatic lipidosis, and identification of the protein as haptoglobin.
Am. J. Vet. Res., 53: 951- 956.



8™ Int. Sci. Conf., MANSOURA
273

6 -9 September 2014

i gaddl|

o) gl eddols ¢ e | vened | s o |
G5 daala - g o) ulal) A

égjlﬁ}\ =) gaad) daa i gay A

cayyasld oLt O¥Y s (sus-tss Haptoglobin plaseiwl fuolsm| (sua i yas tul yull 0da Cdugsw!
U)o (33 (2902 1Y) upale Jone 10 3 e Sl 100 e pugalanl Jpmall 3 555l calead¥l oy
£ 15t Gams e 39 Lyl cloeiol Jgseall alyal (e V+ sue e Cladl Mayls fegase Lo 39 (595,
(2 Sl LI (125t Aoyl S| Jjad Dnsz-glg Asadl yoganall elyar] Trsul ylll 0 (o8 (&5 ingdy ) LB oway
rsiatol) il sal] 8 HP (55nd ragssdily (AL (3500 g ol p Cilige sl elliing Jpomal
Aaylall fegamtl Slisay

O tnvargyd| Ul guendl p 1l 2 Haptoglobin sgziud nygias 3303) &19us el yuidl 0 IMS (oo (45
(=5 53339 gt By n (53 S Ciguto 15 Lo — i) gt (i 3y @l sl gl
idaslall e geset! fpe fuias yt| Sl guaell (B Al (159 Al (S95icn

P O3 Ledamy Lo LW Grgusd s 2505 Haptoglobin (uld fucaal il yudl 0da (e pakitius
taladl fgoia 3 Pl 3 S0 Laylitel (pem ey i g (RB9yat!) (65N (Bylall Lol syt (S9uall arsld
Ol guaseld



