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Avrticle Info ABSTRACT
Article type: Background and Objectives: Gastrointestinal tract infections and
Research Full Paper subsequent diarrhea are the main reasons for the mortality of

newborn calves. Diarrhea is the most common disease that occurs
on cattle farms and causes death and serious economic losses to the

Article history: livestock industry. Due to negative effects of antibiotics, including
Received: 03/08/2023 bacterial resistance to them, many countries in the world have
Revised: 05/13/2023 banned the use of antibiotics in the animal industry since 1996. The

Accepted: 05/14/2023  se of probiotics is mostly seen as an alternative to antibiotics in
animals, and many scientific works show the beneficial effects of
supplements with probiotic strains in the diets of different farm

Keywords: animals. Probiotics have been shown to have positive effects on the
Calf health whole body, including improved weight gain and immune function,
Er'gggfﬂ: and reducing the presence of pathogens. This study aimed to

evaluate the probiotics Bacillus coagulans and Bacillus subtilis and
their effect on the growth performance, health, and prevalence of
diarrhea in suckling Holstein calves.

Suckling calf

Materials and Methods: In the present study, 32 Holstein calves
with an average weight of 43.03+9.07 kg were used in a completely
randomized design with two treatments and 16 replications. The
experimental treatments included the control group and the group
consuming probiotics. The length of the experimental period was 28
days. Body weights were measured and recorded every week while
the measurements for dry matter intake and health status were
conducted every day. Every week, blood samples were taken from
the calves, and the samples were kept at 4°C until reaching the
laboratory. Blood samples were analyzed for complete blood
parameters, including the number of white blood cells (WBC), red
blood cells (RBC), platelets (PLT), percentage of basophils,
percentage of neutrophils (NUT), percentage of eosinophils (E),
percentage of lymphocytes (LYM), percentage of monocytes (M),
and red blood cells indices such as hemoglobin (Hb) and compact
cell volume (PVC). Fecal samples were taken on days 7, 14, and 28
of the experiment. Samples were cultured in the laboratory for
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microbial analysis.

Results: The results showed that probiotic supplementation did not
affect weight, daily weight gain, skeletal growth, feed efficiency,
and blood parameters. The use of probiotic supplements increased
the dry matter intake by 7.6% between days 1 to 7 of the
experiment, 5.2% during days 22 to 28, and 4.5% for the whole
period of the experiment. Moreover, the number of lactobacilli in
feces increased significantly by 26.68% on the seventh day of the
experiment (P<0.05). Fecal score, duration of diarrhea, and body
temperature decreased by 7.61%, 4.4%, and 1.5%, respectively
under the influence of probiotic supplements (P<0.05).

Conclusion: Probiotic oral supplement improved the symptoms of
diarrhea and the negative effects of diarrhea, and it also improved
the feed efficiency and increased the beneficial bacteria of the
gastrointestinal tract system in suckling calves.
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Table 1- Ingredients and Chemical composition of diet of suckling calves (% of dry matter)

(kg) ¢ Ssks (Feed ingredient) _si, = sl
43.00 (Corn)c,s «ils
15.40 (Barley) o s
36.00 (Soybean meal) L s dlns
1.00 (Buffer) L
0.60 (Salt) s
0.50 (Bentonite) <. sz
1.00 (CaCOo3) yods by 5
2.50 (Vitamin and mineral premix)' i 5 ol JoSe

(%DM) Six osle doys

(Chemical composition) _lLe.: .S 5

93.28
2.73
20.81
17.19
6.03
46.35
3.81
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1 .Premix per kg of feed: Vitamin A: 144,000 1U; Vitamin D3: 48,000 IU; Vitamin E: 1000 1U; lron: 2400 mg;
Copper: 840 mg; Manganese: 2400 mg; Zinc: 2400 mg; Selenium 16 mg; lodine: 24 mg; Cobalt: 16 mg; Calcium:

31.44 grams; Phosphorus: 15.9 grams.
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Table 2. The effect of using probiotics on performance and growth indicators of weanling calves

P value ) . A
a3 Xl o SEM S o (2 22
TreatxDay Treat Probiotic Control period (d)
<(’J§}l:5) NEYNEST)
Weight (Kg)
59,5
- 0.758 1.14 40.81 40.30 I
1d
- 0.234 1.07 4056 38.66 Y
7d
$ig,\F
- 0.698 1.19 41.29 40.61 o
14d
STRA
- 0.955 1.18 42.77 42,67 2
21d
Sig, Y
- 0.546 113 46.64 4565 30 TA
28 d
(5 58) wl355 055 Sl 3
Daily Weight Gain (Kg)
% (N
0.020 0.128 0.08 -0.03 -0.23 FIVES
1-7d
Sio,\F
0.056 0.116 0.06 0.11 0.26 39T EA
8-14d
Sie, YY GVO
0.120 0.219 0.03 0.21 0.28 2
15-21d
Sie, YALYY
0.061 0.276 0.06 0.53 0.44 20 TA
22-28 d
Sie, YAU N
0.145 0.657 0.03 0.20 0.18 20 TA
1-28d
(o) ol tw)‘
Withers Height (cm)
. o
- 0.212 0.42 74.84 74.91 SIS
1d
ey
- 0.950 0.33 75.80 75.73 3
7d
i, V¥
- 0.435 0.46 76.96 77.72 3
14 d
19, ¥
- 0.620 0.50 78.31 79.22 3
21d
$iay Y
- 0.731 0.54 79.85 80.40 T
28 d

() om 165
Hip Height (cm)

¢ <

- 0.952 0.49 7850 78.54 I
1d

- 0.257 0.43 79.96 80.19 Y
7d
$ig,\F

- 0.604 0.53 81.59 82.39 39
14d
SRR

- 0.818 0.59 83.39 83.83 2
21d

- 0.869 0.57 85.42 85.42 ESTER
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P value

S s s SEM i . G2 0032
TreatxDay Treat Probiotic Control period (d)
28 d
Creiile) cop 22
Hip Width (cm)
- 0.354 0.17 17.91 17.78 S S
1d
- 0.607 0.14 18.50 18.62 oY
7d
i, V¥
- 0.847 0.15 19.26 19.32 %
14d
STIRA
- 0.925 0.18 19.95 20.10 2
21d
$igy YA
- 0.675 0.22 20.39 20.19 %
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(o ile) s 593
Heart Girth (cm)
<
- 0.934 0.51 79.86 79.89 S
1d
ey
- 0.558 0.48 80.57 79.91 3
7d
i, \F
- 0.131 0.52 82.35 82.02 %
14 d
SR
- 0.339 0.57 84.26 83.68 3
21d
STTR
- 0.347 0.68 85.79 84.86 30 TA
28 d
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Table 3. The effect of using probiotics on dry matter consumption and feed efficiency of suckling calves

P value )
BESRABIOW] Dles SEM S e (520) 0092
TreatxDay Treat Probiotic Control period (d)
Gao 2 0558 rae SE5 00ls
Dry Matter Intake (Kg/d)
$i0, VL
0.579 0.026 0.004 0.28? 0.26" o :
1-7d
S3o,\F LA
0.359 0.676 0.010 0.31 0.31 o
8-14 d
S35, YV L VO
0.798 0.138 0.014 0.45 0.42 39
15-21d
S35, YAL YY
0.333 0.080 0.014 0.80° 0.76" o
22-28d
Sy, YAL Y
0.526 0.016 0.005 0.46° 0.44° 0
1-28 d
e el
Feed Efficiency
S35,V &K
0.066 0.115 0.32 -0.12 -0.88 2 -
1-7d
i, \F LA
0.458 0.143 0.20 0.39 0.83 2
8-14 d
Sis, YV B YO
0.128 0.147 0.09 0.49 0.69 0
15-21d
S350, YAL YY
0.125 0.350 0.08 0.68 0.56 S
22-28d
$3o, YAL Y
0.054 0.692 0.09 0.36 0.30 S
1-28 d

(P</00) Wils 515 ime Soslis el i 51 sy a3 alie i Cop o U (gla Sols *0
b Means with different letters in each rows are statistically significantly different (P <0.05).
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Table 4. The effect of using probiotics on hematological parameters of suckling calves

P-value
- . - .. SEM dals S s g gladand B
322X 0 o o (Trea)  Control  Probioti Hematological t
TreatXDay Day Treat ontro ropiotic ematological parameters
o
0.577 <0001 0662 2704 24.43 23.43 S 07 o2
PCV (%)
o5 cla g
0.106 0002 0323  0.660 6.25 6.68 SOl
RBC (x10°/ul)
0.471 <0001 0537  1.006 8.86 9.06 Gl s
Hb g/dI
lacSH
0.056 <0001 0130  0.479 5.66 5.62 .
PLT*10° /l
BPNAT
0.276 0612 0526  1.341 13.14 10.65 S J’f
WBC (x10%/pl)
s 52
0.403 0002 088  1.310 75.10 73.50
LYM (%)
Bl 5 50
0.171 0868 0483  0.181 1.45 156
M (%)
Lo b 5505 51
0.947 0.631 0.626 0.142 1.65 1.55 235
E (%)
oL
0.380 0.001 0.733 1.401 22.80 24.45 S22
NUT (%)

PCV: packed cell volume, RBC: red blood cells, Hb: hemoglobin, PLT: blood platelets, WBC: white blood cells,
NUT: neutrophils, LYM: lymphocytes, M: monocytes, E: eosinophils.
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Table 5. The effect of using probiotics on the microbial population of the feces of infant calves

S g
P value SEM i

Probiotic

dals

Control

39
Day

0.375 0.442 6.07

0.123 0.341 5.85

0.900 0.670 6.29

6.67

6.71

6.41

(logsecfulgr) Jss L il
E. coli (logyecfu/gr)
SV
7d
Soa Y
14d
S YA
28d

0.133 0.407 5.88

0.135 0.364 5.93

0.975 0.669 6.51

6.88

6.81

6.54

(logyocfu/gr) Les 5 &5
Coliform (log;ocfu/gr)
SV
7d
;jw VY
14d
S YA
28d

0.037 0.272 4.75%

0.398 0.282 5.51

0.764 0.407 4.64

3.72°

4.15

4.46

(og1oCfulgr) ts fol 5y
Lactobacillus(logscfu/gr)
SV
7d
;}}) 'Y
14d
S YA
28 d

(P</v0) K5 6ol e sl s,ll 51 sy a5 alie i Gy e b sl &0

#b Means with different letters in each rows are statistically significantly different (P <0.05).
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Table 6. The effect of using probiotics on stool parameters and rectal temperature of suckling calves

P-value
; SEM dals S S glaaasls
0 - o (Treat) Control  Probioti Health indicat
TreatXDay Day Treat ontro ropiotic eal Indicators
0.305 <0001  0.002 0.03 1.82° 1.97° o
Fecal Score
Gy el Oless
0.107 0.002 0.049 0.06 5.43° 5.68° Y e D
Diarrhea Duration (day)
( g ) 635 sl L
0.333 0001  0.009 0.159 38.78" 39.38° e BTN R S

Rectal Temperature (C°)
(P<4/00) di1s 6ol mn sl (ol i 51 sy o 55 aliie b Gy L sla Sl P
ﬁT:J%‘y:w‘rj:j:‘ﬁ?b:&:C)_%J.aajaj
b Means with different letters in each rows are statistically significantly different (P <0.05).
Fecal score: one: Normal, two: pasty, three: loose, four: watery
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