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Investigation of E. Coli K99 and Rotaviruses Causing
Diarrhea in Newborn Calves in The Northwest of Syria

Vet. Hazem Altaweel, Ass. Prof. Dr. Fouad Aldaoud

Abstract

Diarrhea is a common and widespread symptom with multiple causes in
calves, especially early ages, which results in affects economic loss and
reduced productivity, In addition to the high costs of treatment as a result
of the multiplicity and mixing of causes to the veterinarian, and since
there was no previous study in the region to identify causes of diarrhea in
calves, the Main objective of research is study the prevalence of the most
common causes of diarrhea, Escherichia coli K99 and rotaviruses, by
using a multiscreen ELISA test, and studying the supposed risk factors
that could be related or affect the rate of infection, such as the hygiene of
the farm, age category, gender, dystocia and intake of colostrum. Ninety-
six fecal samples were collected from calves suffering of diarrhea in study
areas. The results showed that the infection rate with E. coli k99 and
rotavirus were 1.04% (96/1) for both. Statistically, there was no
significant correlation (P>0.05) between infection and risk factors, except
the intensive breeding system which has a weak correlation (P = 0.05)
with E.coli k99 infection and inadequate colostrum intake as a risk factor
for Rotavirus infection (P < 0.05).

Key Words: Newborn calves, Diarrhea, Multiscreen ELISA, E.coli K99,
BRoV
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Kampen, et al., )dlwld diwg il Glasall (e 404 igyil) (Do) gy G
Aadis Jadiiy 3805 llg Lgladatg il dasty Cag yae Jlensy) ) -(2007, p.65
e HIY) dalse 805 damall 2) Jalse s 330l daiing Saseial) (go2al) (35l
A0S B3l S Lilly ilaag illy A3Vl ailyad) ililind Sl Jadig de ol
Lalall daal) Cilelpa) Caaag cBylyad) dagy (aladily cJonell datiall calal
e @A dalse g Lol slas Jaall dp0,all Ll LWl asis axe g o(cgsandl 1Y)
Shan) Y (5355 38 dalgall 038 (30 alse 3ol Tanly Male ¢ Aamyall Slasesdl
Alfieri, et al., 2006, )l o galai@Vl scanll 5al)s duuayall sl
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O il Jalgally A gill 03 Calad A it Byshad dalse Olains) aua . (p.521
Jaall Bpaall 539505 Ll Jsling uially yaally disal) 40 Cines (3 Jadll Pa
e OIS 285 il 34T e Jawies uil€ ) Aol GllAS JleuY L ) ALl
o= Al Goailly LlaY) Glaa) e sl §5dadll dulse 225 (g)9 yual)
dad)y 3 -(Umer, 2021) dege 345 maboy il Lel Crana Glla] Jlguy)
%24 Loss 21 a1 e vie eVl rpeatl igaal) Ao cuilS dailsa
%18.48 « (Stipp et al 2009, p.1563)Jlnll 2 %19 5 (Perez et al 1990)
|zz0, et al., 2012, )Wisul & %21.6 (Akam, et al., 2011, p.16) 5hall &
Ll dmpe IV A penl) Al (DA (e L)y il o giliill (3155, (p.122
Y Apanll A5l b il Blaal) il yudlly £l LS HaY L Aaasall Ll s
alais Js¥) asall o all saad) (8 Ll a5 Jlga) By9had o 52 (9-1)
Bl dalally LY )g 50 (Aoaslgnhadll) dndadall g anl) Ao (gl
Bohd Jalse pe LY Lgie mit s 83l 5351 ey (5)5dl) 61230 e
Slaa) o aelin 28 5 Cilueall Jeas 28 3808y $in dalsey (Lonslsn) Lo
Glase (yo sl 8 opfialll e 58S adiel L Jleu) gierda By GialyaY)
By Ll 5oslaall Bl Lad) e dglsal) 45 8YIS Joaal) (3 Jle)
Al-Robaiee & Al Farwachi, ) 45l Olsaall clalie 4 Glacaioa) e cisll
Lyl (ELISA) syl ddasipal) Loe liall aglaall Lidl ey LS (2013, p.538
46 Ao Jonal) die eV gL L) ol Lydall @ylll dd e dliaie
-(Mayameei et al., 2010) &dlall airuluang oSl ciliall 22cg LAY 441
Aabs LSl g pdll Jyally bl 4@ Jlesinls dulag) @lid) saa) cuils
doaband) (5585 28 )5 Ao e 5355 dalse dsa (A el e BalY) ddadsy

a1 (e US Aadsy Gl Sl agl il dlgal) (s3a) Galll SLosY ddlal
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A v 138 05S0 28 ¢ g pudll Jjall L) ddaidlss drlag) cuilS LTy Galyalls
Dl sl bl Hlid) Aaals WSl Jgad) o G g ¢ g il Cilinia 2xe
Aacaly Labs LTy 15allg Gaball Hlid) (e IS Aadds dulad) clie Gl culSy
pall Gugpadl) Joadas’ v (g pll) Jyall Ju (50 089 ¢ asg padll J3ad) Ll
Clisel)l pan e by Aibiudll Al (i yenlly lsyladlly adhalls Gighill e
Eigan mils & DAY o) ,(Al-Yousif et al 20014) jasal ) Lelis L3,
ol anla (A Lo 05 of Saall (e gyl Glaaalls Jlgaa)
& &> 3 (Ok, etal., 2009, p.94; Mayameei, et al., 2010, p.553) dlexicsl)
oyl clial) e of LS L spaluadl saaatiall BalYl danh Jleatiod Gand) 13
2l el o) 3 el coslis 8 T Tsn cuad 03 5% of Sy Linadys daloss
ainall JSI Alies (Lasiic due) a3 Allg (Altug) SAl Galll die saaly de)ja
Lo Llle g ol arans vie Al s 8 dualls 5ol ) ol 130 Sleany!
29 Slan) aainall JalS mesa shal die olld o JB didall Gl s 6
Ayl ) A cila A el Bamg dagiiall liall Ak ge (4w

Asladll A,y il A culS ailon 8 dg yo¥) lalll (aey 8 duigleal
Dbl A cilaw LS (9%(95%  ClL 1.3-4.6%)) 5 bl yillaa oy

e Alie dille Luus a4 (Bartels et al. 2010) (2.6%(95% Cl: 5-16%))isle
I lSaaally Al clabiaal) Jlasiad e Ladl el ()5S 28 Ll il
Aslail) RKyaY) eeds ore S IS Wlle cas A Ll hlie b Jlsde
At Al 8 Lol la)liml 8 aalud 28 5,08 Bac L Jalse 299 al) CaresaS
alse Lail Ao il gl g Jalsall o3 oy pillaall adly e g SULYI
Glad) el dam aad Gl aag LYl candiall Jlgwsy) ElaaY sagas ddasiye
2 Ubal Conally Ldsin el il ae 5)Ralls L Asies (Lig sl ()
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Oo Cran (Al Sliall JS e diglsdl) 45,80 3o L (9 Baas lalyy iy
i 13 A (K99) uighsill 2.0 oyl suminadll 234 (S5 Laria Shae 36
O A JBY) Ol Luae Liglaall 4.0,8Y1 <uilS . (Ngeleka et al 2019)
2.6% (Cl ) Je¥b dlad) Jsaal) 0 %2.6 oY) A ol A Slavsal)
AV il Aaalal) Lilaally Lyl Glakadll (e %9 aia (95%: 1.3-4.6%
olakadll pe %85 (raua (54.0% (CI 95%: 49.1-58.8%) %54 ) cliays
sl Al dslaall Ay Y15 Al 0Bl g il (e JS Gl g dasg yall
Jsae Ll 03588 o Sadll (4 . (Bartels et al 2010) guad JS (paun (yiislis)
ALy a¥ls sae sl (e clla a0 Q) (saa) clihaalls )l
s e Y LS v Lganbys (9aY) i) Ay ol dgledl) 4,8
o deblall dalsy clihal pe CadSll ddad aingy duhall JLSiwY albiags
& % 41 de)3al (grie o K99 duigldll .,y Hlim) S L dabhidl Joae
055 28 (Slg adfie Al Lol Llle duss a9 (Waltner-Toews et al, 1986) xS
slaal (o Liglgall A0 5aY) Vje adine o (e pe )l Lo Ll ogh Lo Cand) 138
rmiaall Lnles il 3l ams Gl ande cus 2aSEIL o 53V B Jgnal)
b Jsaedl e o) ) Auagall Ayl sl J3ad dadys DA (K99)
st ol degh Jalse 35ay Ao Al sl 3) (Khaja et al 2020) by
e S By pam Armsill b Al Slasie (e GLS GA (KOY) aaicadl
@Al Jalse i€l LS aslsall Gluasd) (52l (Y1 degill Jalse (ra sl Gl
Barigye et al., 2012, ) sl il ydlly A2lazll cilusg yually Al galdlS Ay
(1) e ganal) Aaaall cilug il Llay! .(p.1944; Cho & Yoon, 2014, p.l
& (14.63) Ly 55l Liaa Joaall 2ie 3h0 cilie 8 candl (GARV)
i aw dyliie cuilSy (Selles, et al., 2014, p.318) s il cuye (shlia
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43liys (5) ae o (Abraham, et al., 1992, p.74) (%16,7) Lusil 3 slaly
Al-Robaiee & ) (%15,5) (&l ills ausll aes (Rai et al 2011 ) (%15,68)
JeaY b Lladll Jsaal) ie (%26,8-11,8) o 5 (Al Farwachi, 2013, p.538
Slss yadls Ll Lo of o LS (Mallik, et al., 2013, p.111) xigl 4
O digl (& crly Soa %60 —20 G zshn Jleal b dladl Jsanll & Llasl)
b gl Adle L) A Ligygl 8 dlaal) cras i Lain %26.8 —11.8
2 %42 52006 51993 sle c dadlsll 5, 8 %47 —24 oy upd)
%T= 0 O Dk 8 LY deas IS i Lal 58 6 Ll saaial) ALl
& sl (DAY Laads (Umer, 2021) %16.7 () cileas 28 Lusdl 8 Ly
) S (G a8 aalel) Al e s Al 238 Al DAL gl il
Al s aglaiy (ggand) 0¥ Jilugy Lapal) bt o 2all 4lig dungia ok
Llae vie Gacs Dyl (S (8daall) dey3all anii o LS, sl Jaliil) anat 55001y
fe el Loy dilaia JS 8 dailal) L l) Al aiing ATy ab G L) called
Aoagd dup ol il e el Lialys (8 clied) adaae of Sliel el JAs
Ay hliad el aul) e Caliny Lithlie 8 Laca Syadinl) aud o3 A5
) gais Lapal) (3lalie Gpan DAY 1aa Lilaa 285 ¢ el Jle s il
Ghlie e aeall Cility (AT 050 Aikia ) ) Wle @lly anpg o o o)
G sl 8 paloy 28 Al Ghaliad daihaal) Al CDs) o LS (ghal o0
Gy pudl) ils 325 Galle L) Slaall i) e Ledlasly ghlid) dls 8 dlaY)
(Durham et al. 1979, p.30; Vermunt, 2000, lailjexs 8 Liadiia sale aalasl)
1pa3 a5 Eu el (533 Jsae g (b Shn) LAl e d.p.3)
58 e (AY) e gana) dubal) 3 il A2Ra] cilag il Aula) <L
las clie (e (4/116) %3.4 L el Gladi 3 Lagy 30 O Jyaal
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Ayl AAaR) g puil) 35l pal) 8 Adhide Lula) Loas <y glal JleuYl
Alazll il yall i) dus culS (Alfieri, et al., 2006, p.521) | e seaall
Reynolds, et al., 1986, ) saaiall dSledll & Jlgwsy) Slie 2 042 il
Aot 52Yl) Aas Jonall 3 JleaY b Dlay) Locs cul€ daibacs) dulyy g (p.34
<l WS (De la Fuente, et al., 1998, p.145) %42 ailaall cilug il LLaY)
23hT 2006-1993 cale G dsadl (3 Aoyl ATRRY class yudlly L) A
(%60-20) dila) douss cilais LS (De Verd Er, 2006, p.29 ) %47-24 o
Bj orkman, et al., 2003, ) wsudl & 382l Glag il Jlga) clie 8
il il pads ol bl il e gl lia (50 28 (p.145
bl (5% a8y JlewY b dleadll 52Ysl Aas Joaall 8 Ldadl) clug ) (e
= 8 (Gulliksen, et al, 2009, p.5057) 2009 (suSilie ailss Jia 4l
5 %9.9 clacl Sl (Haschek, et al., 2006, p.160) 2006 Luaill & cluilag
Baas VDl A Aty AL aan 1) illly ALY mayy sl e %9.1
LS .(Amir, et al., 2015, p.230) gl 038 & Jadl (gguall (1Y lg cAianag
Bendali, et ) %47,4-37 ¢ Cangli Luijp 3 A3laall cilag il HLam) dos ()
%22 1 de ganall Loyl A3a2Y g il laY) Lo cuilS . (al., 1999, p.61
Lilas) Aoy aalll Jone (sl Jle) Slie gsana e dula) L (899/205)
e (999/164) %16 SLlY) Jsae (4 Ll e aa (p = 0.0005) dgine
Slag il e @l YL Lladll dews Aol Laiw dojhall 8 dpilall (el
30 jee s Jsaall die Cygla (1256/327) %36 <uilS (1) degend) 4321
p=) (573/198)%33 salll Usae (e iaea S lisel) g (p = 0.0001) Tasy
olail ggiagal Cinll a8 (3)kans &1 . (Alfieri, et al., 2006, p.521) (0.0001
AU A8 dlhie A il dpgill adaes () ) JledY) Clirasas LgBle g don il
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2l el LAuhall P (ghal @A Gl DA a1 slaaly 4am Ay (2l
Basall Jsanll o daliie 3 (Alfieri, et al., 2006, p.521) 43l (gymall 4y
s Alaall Glug il L) dam Jlgwl b Lladl cudsll Jyaey (el
igia 48liys Ly il s LS Mgl (1e(%20.2) 5 (%33) Gl
(%25,1) 5 (Zrelli, et al., 1990, p.861) (%22.8) Aiaall lusg yilly cilila)
AT Caa (%21,84) 5 (Langoni, et al., 2004, p.313) 43, JUSTER) JEUIEN
oe dege 3l i by Al mils LISy (Akam, et al., 2011, p.16) 43l
Reynolds, et al., ) 4dliys algu, HLal (1) desenall A2aall cilug il LY
a8lyg b agiw o (%50) 5 (%42) Al 4w ) (1986, .34
De la Fuente, et al., ) isd s (7%42) 5 (Snodgrass, et al., 1986, p.31)
s(lzzo, et al., 2012, p.122) 48b)5 53 o (%79,9) 5(1998, p.145
s (Nourmohammadzadeh, et al., 2012, p.1231) saf) 2aas )55 s (%34)
iy il el dws S L Gigan L JAT oy 48l)5 Hm Crus (%7)
e dsaall 3 %45 5%15,5 ey Lladd) Joaall 2ie Ghall 8 la])
il Jasa .(Al-Robaiee & Al Farwachi, 2013, p.538) Jlguyl Lladll
Baie Sagas Jalse lia of Dy ot Ly 0l Lgad Ly Sl 3 sy
Cias 0S5 28 Ay paal) il Ll 83l Ao @il (680 lis 350
58 L el IS s Al 330 555 Dla s i e gy f Ll e

Jlesy) 292

: Conclusion 4adAll

& dra e Gl Bae el Al Byiine drand &5 Ayl Baaa0al) dY) aas
ol daxd a3 dasad) hLAAY) ae Alhe Liabe 4200 Lgily causin gl
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g il A glgl) S,y ) St A of LS Lgia iy DY) il sl
b Al all ) ALY Ay ey ARl claally ke 4108 2380

DLl e s (AT Jlgd lvae a5l cili€asally Lgaal) claliaall Jlexicd

JlaSins) ) Lahyall 7l b Cpnsenalls ALY Alls () daves ol LS Lyl e

Al gabaally Ladalal) AahallS Ao pall luseedd) Ly e CadS)

References:

1.

Abraham, G., Roeder, PL., Zewdu, R. (1992). "Agents associated
with neonatal diarrhoea in Ethiopian dairy calves”. Trop Anim
Health Prod, 24, 74- 80.
Akam, A., Khelef, D., Kaidi, R., Rahal, KH., Tali-Maamar, H.,
Yabrir, B. (2011). "The frequency of the shedding of
Cryptosporidium  parvum, F5 Escherichia coli, rotavirus,
coronavirus and Salmonella spp. in young dairy calves in Mitidja
area (Algeria) ". Bull Univ Agric Sci Vet Med Cluj Napoca, 68,
16-25.
Al Mawly, J., Grinberg, A., Prattley, D., Moffat, J., & French, N.
(2015). "Prevalence of endemic enteropathogens of calves in New
Zealand dairy farms". New Zealand Veterinary Journal, 63(3),
147- 152,
Alam, M. M., Huque, A., Nigar, S., Haque, M., Choudhury, S. N.,
and Ahmed, U. M. (1994). "Rotavirus infection in children and
calves in association with acute gastroenteritis”. Bangladesh
Veterinary Journal, vol. 28, pp. 35-40.
Alfieri, A.A., Parazzi, M.E., Takiuchi, E., Medici, K.C., Alfieri
AF. (2006). "Frequency of group A rotavirus in diarrhoeic calves
in Brazilian cattle herds 1998-2002". Trop Anim Health Prod, 38,
521- 526.
Al-Robaiee, LLA., Al- Farwachi, M.l. (2013). "Prevalence of
rotaviral infection in diarrheic neonatal calves in Mosul city, Iraq™.
Veterinary world 6(8), 538-540.
Altug, N., Yuksek, N., Ozkan, C., Keles, I., Basbugan, Y.,
Agaoglu, Z.T., Kaya, A., & Akgul, Y. (2013). "Neonatal Buzagi
265



10.

11.

12.

13.

14,

15.

16.

g0l al5d Lo ¢ aghall

Ishallerinin Immunokromotografik Test Kitleri ile Hizl1 Etiyolojik
Teshisi". Van Veterinary Journal, 24 (3), 123-128.

Al-Yousif, Y., Anderson, J., Chard-Bergstrom, C., Bustamante,
A., Muenzenberger, M., Austin, K., & Kapil, S. (2001).
"Evaluation of a latex agglutination kit (Virogen Rotatest) for
detection of bovine rotavirus in fecal samples”. Clinical and
Vaccine Immunology, 8 (3), 496-498.

Amir, H, A .Mostafa, B., Hamed, A. (2015). "Neonatal calf
diarrhea induced by rotavirus and coronavirus". a review.
International Journal of Biosciences Vol. 6, No. 2, p. 230-236.
Athanassious, R., Marsolais, G., Assaf, R., Dea, S., Descoteaux,
J.P., Dulude, S., et al. ( 1994). "Detection of bovine coronavirus
and type A rotavirus in neonatal calf diarrhea and winter
dysentery of cattle in Quebec: evaluation of three diagnostic
methods". Can Vet J, 35, 163-169.

Barigye, R., Gautam, A., Piche, L.M., Schaan, L.P., Krogh, D.F.,
Olet, S. (2012). "Prevalence and antimicrobial susceptibility of
virulent and avirulent multidrug-resistant Escherichia coli isolated
from diarrheic neonatal calves”. Am. J. Vet. Res, 73, 1944-1950.
Bartels, C.J., Holzhauer, M., Jorritsma, R., Swart, W.A., & Lam,
T.J. (2010). "Prevalence, prediction and risk factors of
enteropathogens in normal and nonnormal faeces of young Dutch
dairy calves". Preventive Veterinary Medicine, 93(2), 162-169.
Barua, R.S. (2019). "Clinico-pathology and Molecular
characterization of bovine Rotavirus infection in calves in south-
eastern part of Bangladesh, PhD”. Thesis, Faculty of Veterinary
Medicine”. Chittagong Veterinary and Animal Sciences
University, Bangladesh.

Bendali, F., Bichet, H., Schelcher, F., Sanaa, M. (1999). "Pattern
of diarrhoea in newborn beef calves in south-west France".
Veterinary Research 30, 61-74.

Bj orkman, C., Svensson, C., Christensson, B., and De Verdier,
K.( 2003). "Cryptosporidium parvum and Giardia intestinalis in
calf diarrhoea in Sweden". Acta Veterinaria Scandinavica, vol.
44, no. 3, p. 145.

Brandao, P.E., Villareal, L.Y., De Souza, S.L., Richtzenhain, L.J.,
Jerez, J.A. (2007). "Mixed infections by bovine coronavirus,

266



2023 alal 1 23411 6 sl o) daals Giga dlae

17.

18.

19.

20.

21.

22,

23.
24,

25.

26.

rotavirus and Cryptosporidium parvum in an outbreak of neonatal
diarrhea in beef cattle”. Arqg Inst Biol (Sao Paulo), 74, 33-34.

Cho, K., Hasoksuz, M., Nielsen, P., Chang, K., Lathrop, S., &
Saif, L. (2001). "Cross-Protection Studies Between Respiratory
And Calf Diarrhea And Winter Dysentery Coronavirus Strains In
Calves An RT-PCR And Nested PCR For Their Detection".
Archives of Virology, 146, 2401-2419.

Cho, Y.l,, Yoon, K.J. (2014). "An overview of calf diarrhea -
infectious etiology, diagnosis, and intervention”. J. Vet. Sci, 15,
1-17.

De La Fuente, R., Garcia, A., Ruiz-Santa-Quiteria, J.A., Luzon,
M., Cid, D., Garcia, S., et al. (1998). "Proportionnal morbidity
rates of enteropathogens among diarrheic dairy calves in central
Spain”. Prev Vet Med, 36, 145-152.

De Verd Er, K. (2006). "Infektionspanoramat vid diarr"eer hos
svenska kalvar, Sven". Vet, vol. 58, p, 29.

Durham, P.J., Stevenson, B.J., Farquharson, B.C. (1979).
"Rotavirus and coronavirus associated diarrhoea in domestic
animals”. New Zealand Veterinary Journal, 27, 30-2.

Fenner, F., MacLachlan, N.J., Dubovi, E.J., editors. (2011).
"Fenner’s Veterinary Virology" 4th ed, Burlington: Academic
Press, p. 288-290 and 394-398.

Foster, D.M., Smith, G.W. (2009). "Pathophysiology of diarrhea
in calves”. Vet. Clin. N. Am. Food Anim. Pract. 25, 13-36.
Garcia, A., Ruiz-Santa-Quiteria, J. A., Orden, J. A., Cid, D., Sanz,
R., Gomez-Bautista, M. & De La Fuente, R. (2000). "Rotavirus
and concurrent infections with other enteropathogens in neonatal
diarrheic calves in  Spain. Comparative Immunology".
Microbiology and Infectious Diseases 23, 175-183.

Gulliksen, S.M., Jor, E., Lie, K.l.,, Hamnes, I.S., Loken, T.,
Akerstedt, J., Osteras, O. (2009). "Enteropathogens and risk
factors for diarrhea in Norwegian dairy calves". J. Dairy Sci,
92(10), 5057-5066.

Haschek, B., Klein, D., Benetka, V., Herrera, C., Sommerfeldstur,
I., Vilcek, S., Moestl, K. & Baumgartner, W. (2006). "Detection
of bovine torovirus in neonatal calf diarrhoea in Lower Austria
and Styria (Austria)". Journal of Veterinary Medicine B 53, 160-
165.

267



217,

28.

29.

30.

31.

32.

33.

34.

35.

g0l al5d Lo ¢ aghall

Izzo, M. M., Kirkland, P. D., Gu, X,, Lele, Y., & Gunn, A. A,
House, J. K. (2012). "Comparison of three diagnostic techniques
for detection of rotavirus and coronavirus in calf faeces in
Australia”. Australian Veterinary Journal, 90, 122-129.

Kampen, A. H., J. Akerstedt, S. Gudmundsson, P. Hopp, G.
Groneng, and O. Nyberg. (2007). "The surveillance and control
programme for bovine virus diarrhoea (BVD) in Norway. Pages
6571 in Surveillance and Control Programmes for Terrestrial and
Aquatic Animals in Norway Annual report 2006. E. Brun, ed".
The National Veterinary Institute, Oslo, Norway.

Khaja, M., Layaly, H., Abdulla, B, A., Robert, B. (2020).
"Cryptosporidium parvum and other enteric pathogens in scouring
neonatal dairy calves from the Al Ain region, United Arab
Emirates”. Veterinary Parasitology: Regional Studies and Reports
21 (2020) 100435. doi: 10.1016/].vprsr.2020.100435

Langoni, H., Linhares, A.C., Avila, F.A., Da Silva, A.V., Elias,
A.O. (2004). "Contribution to the study of diarrhea etiology in
neonate dairy calves in Sao Paulo state, Brazil". Brazilian Journal
of Veterinary Research and Animal Science, 41(5), 313-319.
Lequin, M.R. (2005). "Enzyme immunoassay (EIA)/enzyme-
linked immunosorbent assay (ELISA)". Clinical Chemistry, vol.
51, no. 12, pp, 2415-2418.

Lorenzetti, E., Ribeiro, J, Arruda, L. R., Alfieri, A. A. (2013).
"Neonatal diarrhea by bovine coronavirus (BCoV) in beef cattle
herds". Ciéncias Agrérias, Londrina, v. 34, n. 6, suplemento 2, p.
3795-3800.

Malik, S.Y., Kumar, N., Sharma, K. (2013). “Epidemiology and
genetic diversity of rotavirus strains associated with acute
gastroenteritis in bovine, porcine, poultry and human population
of Madhya Pradesh, Central India, 2004-2008. Advances in
Animal and Veterinary Sciences 1(4):111 — 115

Maunsell, F., Donovan, G.A., (2008). "Biosecurity and risk
management for dairy replacements. Vet. Clin. North". Am. Food
Anim. Pract. 24, 155-190.

Mayameeli, A., Mohammadi, G., Yavari, S., Afshari, E., Omidi, A.
(2010). “Evaluation of relationship between Rotavirus and
Coronavirus infections with calf diarrhea by capture ELISA".
Comp Clin Pathol, 19, 553 557.

268



https://doi.org/10.1016%2Fj.vprsr.2020.100435
https://www.researchgate.net/journal/Advances-in-Animal-and-Veterinary-Sciences-2307-8316
https://www.researchgate.net/journal/Advances-in-Animal-and-Veterinary-Sciences-2307-8316

2023 alal 1 23411 6 sl o) daals Giga dlae

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

McGuirk, S.M. (2008). "Disease management of dairy calves and
heifers. Vet. Clin. North". Am. Food Anim. Pract. 24, 139-153.
http://dx.doi.org/10.1016/j.cvfa.2007.10.003

Mebus, C.A., Stair, E.L., Underdahl, N.R., Twiehaus, M.J. (1971).
"Pathology of neonatal calf diarrhea induced by reo-like 236.
Virus". Veterinary Pathology, 8, 490-505.

Moosakhani, F., Badiei, A., Asadi, A.H., et al. (2012). "Detection
of rota virus, corona virus, E. coli (k99), cryptosporidium and
salmonella in diarrheic calves (up to one month old) in Tehran
province farms™. Journal of veterinary Clinical Research, 3, 1-10.
Mbétus, K., Viltrop, A., Emanuelson, U. (2018). "Reasons and risk
factors for beef calf and young stock on-farm mortality in
extensive cow-calf herds". Animal, vol. 12, pp. 1958-66

Murphy, F. A., Gibbs, E. P. J., & Horzinek, M. C. (1999).
Veterinary Virology. 3th ed. USA: A Division of Harcourt Brace
Company, pp. 402-404.

Ngeleka, M., Godson, D., Vanier, G., et al, (2019). "Frequency of
Escherichia coli virotypes in calf diarrhea and intestinal
morphologic changes associated with these virotypes or other
diarrheagenic pathogens”. J. Vet. Diagn. Investig, 31, 611-615.
Nourmohammadzadeh, F., Davoudi, Y., Abdollahpour, G., Nouri,
A. (2012). "The prevalence of rotavirus in neonatal calf diarrhoea,
usingelectron microscopic examination”. Comp Clin Pathol, 21,
1231-1234.

Ok, M., Gu. L., Turgut, K., Ok, U., Sen, I., Gundulz, I.K., et al.
(2009). "The studies on the aetiology of diarrhoea in neonatal
calves and determination of virulence gene markers of Escherichia
coli strains by multiplex PCR". Zoonoses Public Health, 56, 94-
101.

Perez, E., Noordhuizen, J.P.T.M., van Wuijckhuise, L.A., Stassen,
E.N. (1990). "Management factors related to calf morbidity and
mortality rates.Livest". Prod. Sci. 25, 79-93.

Radostits, O.M., Gay, C.C., Hinchcliff, K.W., Constable, P.D.
(2007). "Veterinary Medicine - A textbook of the diseases of
cattle, horses, sheep, pigs, and goats”, 10th ed, USA: Saunders
Elsevier, Vol 1land 2, p, 260-268.

269


http://dx.doi.org/10.1016/j.cvfa.2007.10.003

46.

47.

48.

49.

50.

ol.

92.

53.

o4,

55.

g0l al5d Lo ¢ aghall

Rai, R.B., Hansha, A., Rai, S., Singh, B., Kumar, H., Singh, A.K.,
et al. (2011). "Prevalence of rota and coronavirus infections in
calves of Barabanki and Raebareli districts of Uttar Pradesh".
Indian J Vet Pathol. 35, 73-74.

Reynolds, D. J., Morgan, J. H., Chanter, N., Jones, P. W., Bridger,
J. C., Debney, T. G. & Bunch, K. J. (1986). "Microbiology of calf
diarrhoea in southern Britain". Veterinary Record 119, 34-39.
Selles, S, M, A., Kouidri M., Belhamiti, B, T., et al. (2014).
"Prevalence of rotavirus (GARV) and coronavirus (BCoV)
associated with neonatal diarrhea in calves in western Algeria".
Asian Pac J Trop Biomed, 4(Suppl 1), S318-S322.

Smith, B.P. (2009). "Large Animal Internal Medicine", 4th ed, St
Louis: Mosby Elsevier, p,353-361.

Snodgrass, DR, Terzolo HR, Sherwood D, Campbell I, Menzies
JD, Synge BA. (1986). "Aectiology of diarrhoea in young calves".
Veterinary Record, 119(2), 31-34.

Soltan, A.M., Tsai, Y.L., Lee, P.Y. A. (2016). "Comparison of
electron microscopy, ELISA, real time RT-PCR and insulated
isothermal RT-PCR for the detection of rotavirus group a (RVA)
in feces of different animal species”. Journal of Virological
Methods, vol. 235, pp. 99-104.

Stipp, D.T., Barry, A.F., Alfieri, A.F., Takiuchi, E., Amude, A.M.,
Alfieri, A.A. (2009). "Frequency of BCoV detection by a semi-
nested PCR assays in faeces of calves from Brazilian cattle herds".
Trop Anim Health Prod, 41, 1563-67

Svensson, C., J. Hultgren, and P. A. Oltenacu. (2006a).
"Morbidity in 3-7-month-old dairy calves in south-western
Sweden, and risk factors for diarrhoea and respiratory disease™.
Prev. Vet. Med. 74:162-179.

Svensson, C., Linder, A., Olsson, S.O. (2006b). "Mortality in
Swedish dairy calves and replacement heifers”. J. Dairy Sci. 89,
4769-4777. http://dx.doi.org/10.3168/jds.

Svensson, C., Lundborg, K., Emanuelson, U., Olsson S.O. (2003).
"Morbidity in Swedish dairy calves from birth to 90 days of age
and individual calf-level risk factors for infectious diseases". Prev.
Vet. Med, 58:179-197.

270


http://dx.doi.org/10.3168/jds

2023 alal 1 23411 6 sl o) daals Giga dlae

56.

S7.

58.

99.

Umer, S.G, Munera, A.U., Fufa, D.B. (2021). "Rotavirus in
Calves and Its Zoonotic Importance, Review Article Veterinary
Medicine  International”.  Article ID, 6639701, 18.

Vermunt, J. (2000). "Infectious diseases of cattle in New Zealand -
Part 1. Calves and growing stock". Surveillance, 27 (2), 3-8.
Waltner-Toews, D., Martin, S.W., Meek, A.H. (1986). "Dairy calf
management, morbidity and mortality in Ontario Holstein herds.
I1l. Association of management with morbidity”. Preventive
Veterinary Medicine, 4, 137-58.

Zrelli, M., Messadi, L., Ben-Miled, L., Jemli ,M.H., Haddad, N.
(1990). "Infectious agents associated with neonatal calf diarrhea in
Tunisia”. Rev Med Vet, 141, 861-872. French.

271


https://doi.org/10.1155/2021/6639701

