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Introduction: The future of any dairy farm depends on the success of its calf and heifer-raising programs.
Regarding the risk of gastrointestinal diseases and the prevalence of diarrhea, suckling calves are among the most
sensitive animals in dairy herds. Gastrointestinal diseases are most prevalent in the first two weeks of calves' life
and are the reason for 32% of deaths. In addition to short-term economic losses, diarrhea in female calves will
delay sexual maturity and reduce milk production performance in the first lactation period. The use of antibiotics
to prevent and treat diarrhea in suckling calves is always limited due to antibiotic resistance and some side effects.
Research shows that between different anti-diarrhea feed additives, prebiotics and probiotics have the most
positive effects in the first weeks of suckling calves' lives. In addition, it has been demonstrated that
immunoglobulin Y can be effectively used to inhibit calves' gastrointestinal pathogens such as Escherichia coli
and Salmonella species. Also, the use of electrolytes during diarrhea to prevent dehydration in young animals has
been known to be positive. However, the synergistic effects of the simultaneous use of the mentioned additives
are not clearly defined. Therefore, the present study was conducted to investigate a combination of
immunoglobulin Y, probiotics, and electrolytes' effect on growth performance, feed intake, fecal consistency,
health status, and blood parameters of Holstein suckling calves.

Materials and methods: In this study, 24 suckling Holstein calves from birth to 28 days old were divided into
two experimental groups (12 replications in each group) in a completely randomized design. The experimental
groups included: 1) the control group (without additive) and 2) the group that received 10 grams per day of an
anti-diarrheal feed additive contained 1.2 grams of probiotics with 5x10% cfu/g, 1 g IgY, and 7.8 g electrolytes.
All animals had free access to clean water and the ad libitum basal starter feed. The anti-diarrheal additive was
dissolved in the calves' morning meal colostrum or milk. Feed intake, growth performance, and Escherichia coli
fecal count were measured weekly. Rectal temperature and calves' fecal scores were evaluated daily (according
to the method provided by Wisconsin University). Also, at birth, 14 and 28 days, blood samples were taken from
the jugular vein. The repeated measurement data were analyzed by the MIXED procedure of the SAS version 9.4
statistical software. The means were reported as LSMEANS, and the significance level was considered as P<0.05.
Also, for the statistical analysis of the fecal scores data, the days of each score were counted.

Results and discussion: The results showed that the average daily weight gain in the third week in the anti-
diarrhea group was significantly higher than the control group (P<0.05). As a result, the live weight of the third
and fourth weeks in the anti-diarrhea group was significantly higher than the control group (P<0.05). The starter
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intake in the anti-diarrhea group was 25% higher in the third week and 12% higher in the whole period than in the
control group (P<0.05). Also, the feed conversion rate in the anti-diarrhea group in the second and third weeks
was significantly lower than the control group (£<0.05). No significant difference was observed in the blood urea
nitrogen, glucose, albumin, cholesterol, and triglyceride concentrations. Also, the anti-diarrheal additive had no
significant effect on the count of white blood cells and the percentages of lymphocytes, neutrophils, monocytes,
and eosinophils. According to the results, the anti-diarrhea additive had no significant effect on the calves' rectal
temperature. The count of fecal Escherichia coli in the anti-diarrhea group was significantly lower than the control
group in the first week, the first two weeks, and the whole period (P<0.05). The anti-diarrhea additive led to a
significant increase in the number of days with zero scores (improvement of feces consistency) and a significant
decrease in scores two and three (reduction of diarrhea prevalence) in calves (P<0.05). The results showed that in
the first, second, and third weeks, the number of days with diarrhea significantly decreased in the anti-diarrhea
group (P<0.05). In addition, the anti-diarrheal additive led to a significant decrease (58%) in the diarrhea length
period. According to the period length and hardness of diarrhea, the cost of treating diarrhea in 28 days was
estimated to be 830000 Rials and 470000 Rials in the control and anti-diarrhea groups, respectively. Therefore,
the anti-diarrhea additive resulted in a 43% reduction in treatment costs.

Conclusions: The results of the present study showed that the supply of an anti-diarrheal additive containing
probiotics, immunoglobulin Y, and electrolytes to suckling calves led to a significant increase in growth
performance, starter intake, improvement in feed conversion rate, reduction in the count of fecal Escherichia coli,
and shortening of the diarrhea duration period. However, this additive did not affect rectal temperature, white
blood cell status, and blood parameters such as glucose, cholesterol, triglyceride, albumin, total protein, and blood
urea nitrogen. Therefore, the anti-diarrheal additive can reduce the prevalence, duration, and grade of diarrhea
and its harmful effects and improve suckling calves' growth performance and health status.
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Table 1. Ingredients and chemical composition of basal diet (DM basis)

Ingredients % in DM Energy and nutrients Value
Corn grain 56.00 DM (%) 90.00
Barley grain 1.20 ME, Mcal/kg 3.00
Soybean Meal 29.50 CP (%) 19.50
Rumen-protected Fat 3.00 EE (%) 6.00
Corn Gluten Meal 5.00 CF (%) 4.20
Sodium bicarbonate 1.00 NDF (%) 16.50
Magnesium oxide 0.30 ADF (%) 8.40
Calcium carbonate 1.00 Ca (%) 1.00
Mineral and vitamin premix! 2.00 P (%) 0.50
Bentonite 0.50

Salt 0.30

Mycotoxin binder 0.20

! Mineral and vitamin premix per Kilogram included: 625000 IU vitamin A; 3000 IU vitamin E; 150000 IU vitamin D3; 10000
mg Calcium; 20000 mg Phosphorus; 20000 mg Magnesium; 25000 mg Sodium; 2500 mg Iron; 3000 mg Manganese; 3000
mg Zinc; 1250 mg Copper; 50 mg lodine; 20 mg Selenium; 25 mg Cobalt; 1000 mg antioxidant.
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Table 2. Average body weight, growth, starter intake and feed conversion ratio in experimental groups

Item Treatment SEM P-value
Control Anti-diarrhea Treatment Time Interaction
Body Weight (kg)
7d 37.56 37.76 0.171 0.2536 - -
14d 39.44 40.02 0.413 0.1845 - -
21d 42.06° 43.502 0.591 0.0218 - -
28d 46.40° 48.012 0.580 0.0480 - -
0-14d 38.50 38.89 0.193 0.1627 0.0001 0.2435
0-28 d 41.37 42.32 0.350 0.0642 0.0001 0.0226
Average daily gain (g/d)
0-7d 194.08 223.83 23.259 0.2127 - -
7-14d 273.08 322.00 43.541 0.2681 - -
14-21d 374.40P 496.332 41.943 0.0083 - -
21-28d 619.64 644.67 43.122 0.5754 - -
0-14d 233.58 272.92 20.381 0.1796 0.0002 0.6339
0-28d 365.48 421.73 22.475 0.0690 0.0001 0.1113
Starter intake (g/d)
0-7d 65.42 63.67 5.901 0.7734 - -
7-14d 156.92 185.25 16.592 0.1037 - -
14-21d 237.83% 297.422 8.604 <.0001 - -
21-28d 431.08 452.67 14.163 0.1396 - -
0-14d 111.17 124.46 6.383 0.1502 <.0001 0.0867
0-28 d 222.81° 249.752 7.093 0.0053 <.0001 0.0006
Feed conversion ratio'

0-7d 3.01 2.8 0.334 0.5221 - -
7-14d 2.732 2.34% 0.181 0.0445 - -
14-21d 2.252 1.63° 0.285 0.0397 - -
21-28d 1.54 1.51 0.112 0.7926 - -
0-14d 2.87 2.57 0.163 0.1927 0.01 0.5681
0-28 d 2.41 2.07 0.185 0.0760 <.0001 0.3125

1

®

Based on the dry matter intake.

> Means with different superscripts within the same row differ significantly (P<0.05).

ilejl sloog )T 50 allusS s slaJolS 5 So5 (slaazinlp Y Joue
Table 3. Blood parameters and white blood cells of calves in experimental groups

I Treatment SEM P-value

tem Control Anti-diarrhea Treat Time Interaction
Blood parameters

Glucose (mmol/L) 4.55 4.51 0.134 0.8371 0.4121 0.7567

Triglyceride 0.279 0.277 0.017 0.8912 0.2935 0.0062

(mmol/L)

Cholesterol (mmol/L) 3.16 3.12 0.134 0.7752 0.9609 0.4737

BUN (mmol/L) 4.51 4.64 0.164 0.4459 0.7293 0.8409

Total protein (g/L) 51.12 55.12 2.991 0.2213 0.0051 0.0237

Albumin (g/L) 26.32 26.28 1.207 0.9752 0.8226 0.9917
White blood cell

WBC (count/uL) 10930 10625 724.037 0.7154 0.1216 0.0748

Lymphocyte (%) 58.99 55.81 2.905 0.3099 0.0445 0.4173

Neutrophil (%) 36.91 39.96 2.953 0.3218 0.0516 0.4062

Monocyte (%) 3.11 3.05 0.535 0.9201 0.7320 0.9361

Eosinophil (%) 1.27 0.97 0.192 0.1477 0.3326 0.4234
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Table 5. Rectal temperature and the number of E.coli count in feces of calves in experimental groups

Treatment P-value
Item — SEM - .
Control Anti-diarrhea Treat Time Interaction
Rectal Temperature (C°)
0-7d 38.83 38.9 0.130 0.5549 - -
7-14d 39.14 38.93 0.145 0.1421 - -
14-21d 39.15 39.04 0.156 0.4804 - -
21-28d 39.06 38.94 0.118 0.3035 - -
0-14d 38.99 38.91 0.069 0.4879 0.0641 0.1043
0-28d 39.05 38.95 0.095 0.3219 0.0817 0.3849
E.coli (logio cfu/g)
3d 8.79 8.72 0.263 0.7904 - -
7d 8.47° 8.04° 0.194 0.0334 - -
14d 8.55 8.1 0.265 0.0928 - -
21d 8.13 7.55 0.313 0.0712 - -
28d 7.54 7.30 0.474 0.6546 - -
0-14d 8.6° 8.29° 0.133 0.0241 0.0240 0.5421
0-28d 8.04° 7.88" 0.211 0.0216 0.0002 0.6736
&b Means with different superscripts within the same row differ significantly (P<0.05).
@;ﬂu}'l o 3 ol dllugS 480 jloal -7 Jgax
Table 6. Calves fecal scores in experimental groups
Treatment
1 .

Total days of fecal scores Control Anti-diarthea SEM P-value
Score 0 14.42° 18.83% 0.812 0.0011
Score 1 7.17 5.42 0.639 0.0667
Score 2 5.33° 3.5° 0.535 0.0225
Score 3 1.082 0.25° 0.194 0.0044
Diarrhea? 6.42° 3.75% 0.533 0.0012

! Fecal scores were established as 0) normal, 1) semi-formed and/or pasty, 2) loose but stays on top of bedding, and 3) watery

and/or sifts through bedding.
2 Fecal score >2 = diarrhea.

b Means with different superscripts within the same row differ significantly (P<0.05).

modl e slhdllesS oS g sbar wb (65 et Gl i
3 YL e p,SelS YT F prausnitzii - eosS
olaaz. (Foditsch et al., 2021) ascisls sals b awslis
ledllusd 4855 0 Sigugy | eolatwl wis 7 I8
Jsb o ailis) 039 Gl (eSilee St g o3 s
aall 09,5 b duslie jo allugs Swiy olawl 59, YA
Ald odalin gylo pme gl i, YA 51 ey Lol calls
09958 «ollllas > 5 yo 4> 31 (Cantor et al., 2019)
o skl 5l Glisie 465 Wiz (g9l SSmg
e Jlo bl b o Sles 65l (e 25U
wan cue b Sligs Bras Gleadl) o s dgn
;o (Timmerman et al., 2005) o.is allwsS Saij o
1X10"0 lye & Sigmgy 5l oolawl « cgolive Gudizs

09,5 30 @l& hasd cuyo d9mn 9 0y 3 Slas a8l
5 e el Gl s &l K gl
Slme S8l e g Lad (6l 5L 090 (6551 UL
z=l b @las .(Foditsch er al., 2015) ail J5)lsS
GloallusS )0 usnsls, ade TgY 51 oslanul ol
0aiiS el o sbealluss 1o (3 Gralidl 4y i g s
(Ozpinar et al., 1996) o aalis 05,5 b awolio ;o Lo
oz sl laallusS 0 IgY 5l oolainl (6,550 dslllas 4o
039 RIP! Sgme a4 e (S5 2l g5 00k 5o
Absalh 9S4 Cuwd Shs sl 5wl
31 eolaiw! .(Karamzadeh-Dehaghani et al., 2021)
1.43x107 cfu/g 515 b Faecalibacterium prausnitzii

2 2l 09 oRIBl A e leS et sladllegs o



JLG(»;‘ 9 Ceodlw sO)S.q.C » u».Jj).aS.” 9 ‘5.:49.05).: Y &yﬁyw‘ uLn).o& oolazw! ).ul) u‘)&‘*“’ 9 ‘51)5 J.&Lo...u‘ LW oy

a4 by o gl jo a8LS og>9 (Brewer et al., 2014)
Sy £ 9 laie ;3 Dol 4 (lgiee ) S sleo
by Bissben Joloe Ul ol o Dolis 5 (8 yae
Cewnslo

wile (2L 28U sl bom Jelse wms oo lis lalllas
2 o5y 4 )lsS pd slaallugs 1o Migallu 5 ST 0
qpSoe SYlasl o Slee o PLIL Sy ol slaaian
Sl s e 035 oty S8l Byl 5 (bl s
@l 65 Ol el 5 Jlosl 95 4zt 15 5 lacods oSl
Guttman, 2009; Meganck ) sgi oo rallusS s o
b pol> uizd o (et al., 2015; Carter et al., 2021
il ahe 50 55 g aald 095 50 Jlew! (e yiien
(F Jgaz) b cdnlin lealluss Sui;

Brae a5 Cawl oals ool lid Sldllas 51 g by o
ssbar]) ggda plgd Wl o (Gl Gt S L SCI g9
Jlwl Do 5 £l 2ol L5 onnion Soute (5 l0 Sxe
Ozmad Cawl 00,5 S8 e 1l slaalligS Cuodlw 4
oley 5 s xSl G rae a5 wes o plis Slalas
5y s 3 slacs S oy b Wi on Sl 559
2 Jll 5l 30 glay e malS g oo o Lis o
asJllas 4o (Constable, 2001) wles oS > llg>
@ e Sy Sl g Ssmg n Olejen Sras syl
Sl Jlewl b (65550 slojs, ol o pme Gials
Jol 4o 4w ;5 oy 4 58 pled Senge 5 (V51 5V
g calitee Sldlas () JSE) 05d ballwsS  SW;
g8 plsd Soetr (e 5 Jlewl D 5 £50l S
2 aS WS )F L IgY 5 Sigmgn Bras Sl
Foditsch et al., 2015; Zhang ) sg; yol> gl b 5llasl
et al., 2019; Vega et al, 2020; Karamzadeh-
.(Dehaghani et al., 2021

2 hisolem Jalse b <l ol 5l asiles oo ST 99 2
Jelge iS5 s wilo Jlail oSl g oie mli
(Servin, 2004) wisd i,lsS (gl e o,le o 156 lews
Sy b e jobay Wil oo b SSgngny eien
La Ragione and Woodward, ) o5 ,ls3b oloS 5 (55
O IgA odg S o0 ol 5l pudas e jebay Ly 4 (2003
Pabst et al., 2016; Villot et al., ) ciig 8l alowg
Sl ol sile 1o lews Jelse 2alS 4 e (2020
gt g5b0e ;5 Llake 5 555 slyme 3

2 bl Gras bgse GlBl 4 e cfu/g
.(Zhang et al., 2019) o ealluss
Sigetsn J oolisal ol gy ol o Jl ool
Lactobacillus  Lactobacillus casei  slady g 5ol
1x10° S5 b Pediococcus acidilactici ¢ salivarius
o,8las o 1) Jolis beallugs 10 59, YO uw 4 cfi/g
Glasdlas o (Frizzo et al., 2011) o,55 ol L@QT KW
rdlugS Jlw! Hley j0 gy 5l oolaiw! @lin
calas ailygy (39 ORI Sl 2 o RSU
Gol> Sdgmg p 59953l (mizren (Renaud e al., 2019)
0515 s mebiizges oshiole b ps Ol slonligisY
56 lallugs  Soi; aae VY b 1.7x10' cfu/g
Zhang et al., ) ol S oole Brae p 5yl e
e il wlallas jo aslie mls v (2016
As (99938l Brae jlade g by, Eg ;0 Dol 4 cul
S8 S g ad el gl leallusS Ceodlw sy ¢l
A5k b e s ler Jelse (om0 5o (28,5
56 oS baes So5 sloaminl 3 (iss (slodazmin]s
B)lo 513 (Bras opx g5 5 s> Gm o Slgen
She? sS993 5l 5 5lems b ogd oo o sl (pl a5
5 Sl b g ;58U b SSgmg n 5 LSS s 5 o
omzmas (Ulger, 2019) siil asla b)) 5 casin
Thp S 4 e IgY g eSSy b pas 4z S
S35t B Sl 3 g 03, (tbgy 8Ll IgA
2 el e 2 o0 3B Sl nl b gl e
wlo (Villot ef al., 2020) ai)l Solotumn zlaw
Condy 6 Jisine b pol b5 ale i Celiee
ssalin Jo5 slaaziulp ol (S g suie slaslS
.(Zhang et al., 2019; Liang et al., 2020) x5 ,55
9 ATt 55T a5 3o ol i) (sloo
QAL 0 Sgmgy Dras ol lis oladss igeduo
s e Migalls b 1550l s slaallugS
Oz (Liang et al., 2020) o oS, slos o gine
Sl grotie Seismgn eolitul lin glasllae o
P e R
yol> i ol b mls ol &5 (Hill et al., 2009)
o Sliios S By o S cnl b o Gebate
AlsgS o 1) peS,y loo Culys (500 Sdgmgyn
2o S (o)l e ek Migalles b 12550 o5 s



oY

(FY-09) VPV leslilpge o lad/pasjlgs Jlf ol olody oladss

6L Hled Gals (olie bas cupe dppe
soallogs 5o Jhul Gan G2alS 5 gdae ASLS 0
slod 2 686 (G098l Gl (Jl Gl bl leS el
sloazivl 2 g 9> dnbe GlaJelS Condy poiS)
sl S 55 (JapdS GSHS Ll g
olnle el e lojsl sy s pb eSion
T 5 Sl ke Wlg8 o Jlgl 0> 509330 5] olid
Cedl 59,8kos S5 d e 5 00ls (LalS], (T gsd

o5 Lol

L;i‘\))u.\j 9 ’&a«.‘ y

oz 1ok s sl B 28,0 5l allaes
G5 ol ized 5 (chalojl (slo et sl (el
Sgh (pl 0 a8 O jso slaan e I gy JB
Capde g Oy oIl Sl izren 05l o (6Nl
19308 L8 prao |Gz (ol el o5l gz )

Dy s

P IgY 5l eolaiw) aiws o Hlis Slidss (pl  ogdle
B sle Jalse JLasil wilgs oo (500950 9 (H 090 Ll
dJin et al., 1998) osls jzals |, i )ls8 olKiws o)lgss 4
Zhenet) b J3g 595 (5gmsS e Sollad sgn o) 1
e Xuetal, 2011) poows (55l S5 4 (al., 2008
3 Jll gt 28 g ()15 oliws Cdlw S5
w5 5 Bran p gl aalllae ;5050 (s slaallusS
2 BLsal 8L jled 18Y 5 Sgmgn ol
g, olaws rals b ases ool aS sy palS | g48ue
2815 03,5 & Canm Sl 23 09,5 53 Sl b (5650
Sials a5 il Sl b Lol gl o ls cllas
5 SSoman Syae Sl hislew o SL et
Timmerman et al.,) s¢ Gdaie a5, 5,155 IgY
.2005; Karamzadeh-Dehaghani et al., 2021

S S Az

el s G5938 B ras ol (lis yols i gl
«Slgr Grae wly o Slee o Joe ulidl @ i

Abe, F., Ishibashi, N., & Shimamura, S. (1995). Effect of administration of bifidobacteria and lactic acid bacteria
to newborn calves and piglets. Journal of Dairy Science, 78(12), 2838-2846. doi: 10.3168/jds.S0022-

0302(95)76914-4

Bischoff, S. C., Barbara, G., Buurman, W., Ockhuizen, T., Schulzke, J.-D., Serino, M., & Wells, J. M. (2014).
Intestinal permeability — a new target for disease prevention and therapy. BMC Gastroenterology, 14(1).

doi: 10.1186/s12876-014-0189-7

Brewer, M. T., Anderson, K. L., Yoon, 1., Scott, M. F., & Carlson, S. A. (2014). Amelioration of salmonellosis in
pre-weaned dairy calves fed Saccharomyces cerevisiae fermentation products in feed and milk replacer.
Veterinary Microbiology, 172(1-2), 248-255. doi: 10.1016/j.vetmic.2014.05.026

Cantor, M. C., Stanton, A. L., Combs, D. K., & Costa, J. H. (2019). Effect of milk feeding strategy and lactic acid
probiotics on growth and behavior of dairy calves fed using an automated feeding system. Journal of
Animal Science, 97(3), 1052-1065. doi: 10.1093/jas/skz034

Carter, H. S., Renaud, D. L., Steele, M. A., Fischer-Tlustos, A. J., & Costa, J. H. (2021). A narrative review on
the unexplored potential of colostrum as a preventative treatment and therapy for diarrhea in neonatal dairy
calves. Animals, 11(8), 2221. doi: 10.3390/ani11082221

Cheng, G., Hao, H., Xie, S., Wang, X., Dai, M., Huang, L., & Yuan, Z. (2014). Antibiotic alternatives: the
substitution of antibiotics in animal husbandry? Frontiers in Microbiology, 5, 217. doi:

10.3389/fmicb.2014.00217

Chenoll, E., Casinos, B., Bataller, E., Astals, P., Echevarria, J., Iglesias, J. R., & Genovés, S. (2011). Novel
probiotic Bifidobacterium bifidum CECT 7366 strain active against the pathogenic bacterium Helicobacter
pylori. Applied and Environmental Microbiology, 77(4), 1335-1343. doi: 10.1128/AEM.01820-10

Cho, Y. I., & Yoon, K. J. (2014). An overview of calf diarrhea-infectious etiology, diagnosis, and intervention.
Journal of Veterinary Science, 15(1), 1-17. doi: 10.4142/jvs.2014.15.1.1

Constable, P. D., Thomas, E., & Boisrame, B. (2001). Comparison of two oral electrolyte solutions for the
treatment of dehydrated calves with experimentally-induced diarrhoea. The Veterinary Journal, 162(2),

129-140. doi: 10.1053/tvj1.2000.0553

Foditsch, C., Pereira, R. V. V., Ganda, E. K., Gomez, M. S., Marques, E. C., Santin, T., & Bicalho, R. C. (2015).
Oral administration of Faecalibacterium prausnitzii decreased the incidence of severe diarrhea and related



JLG(“‘l 9 Ceodlw 5.))&09 By k.M!j).AS” 9 &3‘5.‘.:5)4 Y uJy}b’}s}o.v‘ uLc).oﬁ solaiul )...ul.o u‘)ls.o.&b 9 ‘51)3 J.&Lo.w‘ [SvewW) Of

mortality rate and increased weight gain in preweaned dairy heifers. PloS One, 10(12), e0145485. doi:
10.1371/journal.pone.0145485

Frizzo, L. S., Soto, L. P., Zbrun, M. V., Signorini, M. L., Bertozzi, E., Sequeira, G., & Rosmini, M. R. (2011).
Effect of lactic acid bacteria and lactose on growth performance and intestinal microbial balance of
artificially reared calves. Livestock Science, 140(1-3), 246-252. doi: 10.1016/j.livsci.2011.04.002

Geurts, L., Neyrinck, A. M., Delzenne, N. M., Knauf, C., & Cani, P. D. (2014). Gut microbiota controls adipose
tissue expansion, gut barrier and glucose metabolism: novel insights into molecular targets and
interventions using prebiotics. Beneficial Microbes, 5(1), 3-17. doi: 10.3920/bm2012.0065

Guttman, J. A., & Finlay, B. B. (2009). Tight junctions as targets of infectious agents. Biochimica et Biophysica
Acta (BBA)-Biomembranes, 1788(4), 832-841. doi: 10.1016/j.bbamem.2008.10.028

Heinrichs, A. J., & Heinrichs, B. S. (2011). A prospective study of calf factors affecting first-lactation and lifetime
milk production and age of cows when removed from the herd. Journal of Dairy Science, 94(1), 336-341.
doi: 10.3168/jds.2010-3170

Helander, H. F., & Féndriks, L. (2014). Surface area of the digestive tract—revisited. Scandinavian Journal of
Gastroenterology, 49(6), 681-689. doi: 10.3109/00365521.2014.898326

Hill, S. R., Hopkins, B. A., Davidson, S., Bolt, S. M., Diaz, D. E., Brownie, C., & Whitlow, L. W. (2009). The
addition of cottonseed hulls to the starter and supplementation of live yeast or mannanoligosaccharide in
the milk for young calves. Journal of Dairy Science, 92(2), 790-798. doi: 10.3168/jds.2008-1320

Hosseinabadi, M., Rezayazdi, K., & Dehghan-Banadaky, M. (2019). Effect of corn silage and its supplementation
time in starter diet on the performance and rumen parameters of suckling Holstein calves. Animal
Production Research, 8(4). doi: 10.22124/ar.2019.124031380 [In Persian]

Tkemori, Y., Kuroki, M., Peralta, R. C., Yokoyama, H., & Kodama, Y. (1992). Protection of neonatal calves
against fatal enteric colibacillosis by administration of egg yolk powder from hens immunized with K99-
piliated enterotoxigenic Escherichia coli. American Journal of Veterinary Research, 53(11), 2005-2008.

Jin, L. Z., Baidoo, S. K., Marquardt, R. R., & Frohlich, A. A. (1998). In vitro inhibition of adhesion of
enterotoxigenic Escherichia coli K88 to piglet intestinal mucus by egg-yolk antibodies. FEMS Immunology
& Medical Microbiology, 21(4), 313-321. doi: 10.1111/5.1574-695X.1998.tb01179.x

Karamzadeh-Dehaghani, A., Towhidi, A., Zhandi, M., Mojgani, N., & Fouladi-Nashta, A. (2021). Combined
effect of probiotics and specific immunoglobulin Y directed against Escherichia coli on growth
performance, diarrhea incidence, and immune system in calves. Animal, 15(2), 100124. doi:
10.1016/j.animal.2020.100124

Kong, X. F., Yin, Y. L., He, Q. H., Yin, F. G,, Liu, H. J., Li, T. J., & Wu, G. Y. (2009). Dietary supplementation
with Chinese herbal powder enhances ileal digestibilities and serum concentrations of amino acids in young
pigs. Amino Acids, 37, 573-582. doi: 10.1007/s00726-008-0176-9

Kong, X. F., Wu, G.,, & Yin, Y. L. (2011). Roles of phytochemicals in amino acid nutrition. Frontiers in
Bioscience, 3, 372-384. doi: 10.2741/s157

Li, L. L, Hou, Z. P., Li, T. J., Wu, G. Y., Huang, R. L., Tang, Z. R., & Yin, Y. L. (2008). Effects of dietary
probiotic supplementation on ileal digestibility of nutrients and growth performance in 1-to 42-day-old
broilers. Journal of the Science of Food and Agriculture, 88(1), 35-42. doi: 10.1002/jsfa.2910

Liang, Y., Hudson, R. E., & Ballou, M. A. (2020). Supplementing neonatal Jersey calves with a blend of probiotic
bacteria improves the pathophysiological response to an oral Salmonella enterica serotype Typhimurium
challenge. Journal of Dairy Science, 103(8), 7351-7363. doi: 10.3168/jds.2019-17480

Malmuthuge, N., Griebel, P. J., & Guan, L. L. (2015). The gut microbiome and its potential role in the
development and function of newborn calf gastrointestinal tract. Frontiers in Veterinary Science, 2, 36.
doi: 10.3389/fvets.2015.00036

Marquez, J. C. (2014). Calf intestinal health: assessment and dietary interventions for its improvement. University
of Illinois at Urbana-Champaign, USA. Pp. 25-30.

McGuirk, S. M. (2008). Disease management of dairy calves and heifers. Veterinary Clinics of North America:
Food Animal Practice, 24(1), 139-153. doi: 10.1016/j.cvfa.2007.10.003

Meganck, V., Hoflack, G., Piepers, S., & Opsomer, G. (2015). Evaluation of a protocol to reduce the incidence of
neonatal calf diarrhoea on dairy herds. Preventive Veterinary Medicine, 118(1), 64-70. doi:
10.1016/j.prevetmed.2014.11.007

Nauerby, B., Pedersen, K., & Madsen, M. (2003). Analysis by pulsed-field gel electrophoresis of the genetic
diversity among Clostridium perfringens isolates from chickens. Veterinary Microbiology, 94(3),257-266.
doi: 10.1016/S0378-1135(03)00118-4

Naylor, J. M., Petrie, L., Rodriguez, M. 1., & Skilnick, P. (1990). A comparison of three oral electrolyte solutions
in the treatment of diarrheic calves. The Canadian Veterinary Journal, 31(11), 753.

Osteras, O., Gjestvang, M. S., Vatn, S., & Selvered, L. (2007). Perinatal death in production animals in the Nordic
countries—incidence and costs. Acta Veterinaria Scandinavica, 49(1), 1-4. doi: 10.1186/1751-0147-49-S1-
S14



AN (FY-0F) VE- Y leslilpss o laifpaajlss Jul sols Slodes olados

Ozpinar, H., Erhard, M. H., Aytug, N., Ozpinar, A., Baklaci, C., Karamiiptiioglu, S., & Losch, U. (1996). Dose-
dependent effects of specific egg-yolk antibodies on diarrhea of newborn calves. Preventive Veterinary
Medicine, 27(1-2), 67-73. doi: 10.1016/0167-5877(95)00561-7

Pabst, O., Cerovic, V., & Hornef, M. (2016). Secretory IgA in the coordination of establishment and maintenance
of the microbiota. Trends in Immunology, 37(5), 287-296. doi: 10.1016/].it.2016.03.002

Pereira, E. P., Van Tilburg, M. F., Florean, E. O., & Guedes, M. 1. (2019). Egg yolk antibodies (IgY) and their
applications in human and veterinary health: A review. International Immunopharmacology, 73,293-303.
doi: 10.1016/j.intimp.2019.05.015

Renaud, D. L., Kelton, D. F., Weese, J. S., Noble, C., & Duffield, T. F. (2019). Evaluation of a multispecies
probiotic as a supportive treatment for diarrhea in dairy calves: A randomized clinical trial. Journal of
Dairy Science, 102(5), 4498-4505. doi: 10.3168/jds.2018-15793

Roos, K., & Holm, S. (2002). The use of probiotics in head and neck infections. Current Infectious Disease
Reports, 4(3), 211-216. doi: 10.1007/s11908-002-0081-4

Shehta, A., Omran, H., Kiroloss, F., & Azmi, M. (2019). Effect of probiotic on growth performance and frequency
of diarrhea in neonatal buffalo calves. Advances in Animal and Veterinary Sciences, 7(10), 876-881. doi:
10.17582/journal.aavs/2019/7.10.876.881

Signorini, M. L., Soto, L. P., Zbrun, M. V., Sequeira, G. J., Rosmini, M. R., & Frizzo, L. S. (2012). Impact of
probiotic administration on the health and fecal microbiota of young calves: a meta-analysis of randomized
controlled trials of lactic acid bacteria. Research in Veterinary Science, 93(1), 250-258. doi:
10.1016/j.rvsc.2011.05.001

Sivula, N. J., Ames, T. R., Marsh, W. E., & Werdin, R. E. (1996). Descriptive epidemiology of morbidity and
mortality in Minnesota dairy heifer calves. Preventive Veterinary Medicine, 27(3-4), 155-171. doi:
10.1016/0167-5877(95)01000-9

Soberon, F., Raffrenato, E., Everett, R. W., & Van Amburgh, M. E. (2012). Preweaning milk replacer intake and
effects on long-term productivity of dairy calves. Journal of Dairy Science, 95(2), 783-793. doi:
10.3168/jds.2011-4391

Sokol, H., Pigneur, B., Watterlot, L., Lakhdari, O., Bermtidez-Humaran, L. G., Gratadoux, J. J., & Langella, P.
(2008). Faecalibacterium prausnitzii is an anti-inflammatory commensal bacterium identified by gut
microbiota analysis of Crohn disease patients. Proceedings of the National Academy of Sciences, 105(43),
16731-16736. doi: 10.1073/pnas.0804812105

Stefanska, B., Sroka, J., Katzer, F., Golinski, P., & Nowak, W. (2021). The effect of probiotics, phytobiotics and
their combination as feed additives in the diet of dairy calves on performance, rumen fermentation and
blood metabolites during the preweaning period. Animal Feed Science and Technology, 272, 114738. doi:
10.1016/j.anifeedsci.2020.114738

Swedzinski, C., Froehlich, K. A., Abdelsalam, K. W., Chase, C., Greenfield, T. J., Koppien-Fox, J., & Casper, D.
P. (2020). Evaluation of essential oils and a prebiotic for newborn dairy calves. Translational Animal
Science, 4(1), 75-83. doi: 10.1093/tas/txz150

Timmerman, H. M., Mulder, L., Everts, H., Van Espen, D. C., Van Der Wal, E., Klaassen, G., & Beynen, A. C.
(2005). Health and growth of veal calves fed milk replacers with or without probiotics. Journal of Dairy
Science, 88(6), 2154-2165. doi: 10.3168/jds.S0022-0302(05)72891-5

Tulstrup, M. V. L., Christensen, E. G., Carvalho, V., Linninge, C., Ahrné, S., Hajberg, O., & Bahl, M. L. (2015).
Antibiotic treatment affects intestinal permeability and gut microbial composition in Wistar rats dependent
on antibiotic class. PloS One, 10(12), e0144854. doi: 10.1371/journal.pone.0144854

Urie, N. J., Lombard, J. E., Shivley, C. B, Kopral, C. A., Adams, A. E., Earleywine, T. J., & Garry, F. B. (2018).
Preweaned heifer management on US dairy operations: Part V. Factors associated with morbidity and
mortality in preweaned dairy heifer calves. Journal of Dairy Science, 101(10), 9229-9244. doi:
10.3168/jds.2017-14019

Vega, C. G., Bok, M., Ebinger, M., Rocha, L. A., Rivolta, A. A., Gonzéalez Thomas, V., & Wigdorovitz, A. (2020).
A new passive immune strategy based on IgY antibodies as a key element to control neonatal calf diarrhea
in dairy farms. BMC Veterinary Research, 16, 1-9. doi: 10.1186/s12917-020-02476-3

Vi, R. B, McLeod, K. R., Klotz, J. L., & Heitmann, R. N. (2004). Rumen development, intestinal growth and
hepatic metabolism in the pre-and postweaning ruminant. Journal of Dairy Science, 87, E55-E65. doi:
0.3168/jds.S0022-0302(04)70061-2

Villot, C., Chen, Y., Pedgerachny, K., Chaucheyras-Durand, F., Chevaux, E., Skidmore, A., & Steele, M. A.
(2020). Early supplementation of Saccharomyces cerevisiae boulardii CNCM I-1079 in newborn dairy
calves increases IgA production in the intestine at 1 week of age. Journal of Dairy Science, 103(9), 8615-
8628. doi: 10.3168/jds.2020-18274

Waltner-Toews, D., Martin, S. W., & Meek, A. H. (1986). The effect of early calfhood health status on
survivorship and age at first calving. Canadian Journal of Veterinary Research, 50(3), 314.



JLG(“‘l ) Ceodbos s.))io& » g.,qu)..S.” 9 &3‘5.:.:5)4 Y uJyslfy}o.J QLQ)""&’ solaiul ).ul.o u‘)&o.ﬁ 9 L_‘?')S JJLole SV} N g

Wehnes, C. A., Novak, K. N., Patskevich, V., Shields, D. R., Coalson, J. A., Smith, A. H., & Rehberger, T. G.
(2009). Benefits of supplementation of an electrolyte scour treatment with a Bacillus-based direct-fed
microbial for calves. Probiotics and Antimicrobial Proteins, 1, 36-44. doi: 10.1007/s12602-008-9004-5

Xiao, J. X., Alugongo, G. M., Chung, R., Dong, S. Z., Li, S. L., Yoon, 1., & Cao, Z. J. (2016). Effects of
Saccharomyces cerevisiae fermentation products on dairy calves: Ruminal fermentation, gastrointestinal
morphology, and microbial community. Journal of Dairy Science, 99(7), 5401-5412. doi:
10.3168/jds.2015-10563

Xu, Y., Li, X., Jin, L., Zhen, Y., Lu, Y., Li, S., & Wang, L. (2011). Application of chicken egg yolk
immunoglobulins in the control of terrestrial and aquatic animal diseases: a review. Biotechnology
Advances, 29(6), 860-868. doi: 10.1016/j.biotechadv.2011.07.003

Zhang, L., Jiang, X., Liu, X., Zhao, X., Liu, S., Li, Y., & Zhang, Y. (2019). Growth, health, rumen fermentation,
and bacterial community of Holstein calves fed Lactobacillus rhamnosus GG during the preweaning stage.
Journal of Animal Science, 97(6), 2598-2608. doi: 10.1093/jas/skz126

Zhang, R., Zhou, M., Tu, Y., Zhang, N. F., Deng, K. D., Ma, T., & Diao, Q. Y. (2016). Effect of oral administration
of probiotics on growth performance, apparent nutrient digestibility and stress-related indicators in
Holstein calves. Journal of Animal Physiology and Animal Nutrition, 100(1), 33-38. doi:
10.1111/jpn.12338

Zhen, Y. H.,Jin, L.J., Guo, J., Li, X. Y., Lu, Y. N., Chen, J., & Xu, Y. P. (2008). Characterization of specific egg
yolk immunoglobulin (IgY) against mastitis-causing Escherichia coli. Veterinary Microbiology, 130(1-2),
126-133. doi: 10.1016/j.vetmic.2007.12.014



	p1-2.pdf (p.1-2)
	p3-14.pdf (p.3-14)

