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This study aims to determine physiological vital signs, fecal characteristics, and the
number of E.coli bacteria in calves given different types of milk. A total of 15 male calves
with a body weight of around 40-50 kg were used in this research. The calves were assigned
to three treatment groups: LK, commercial, or fresh milk. Physiological vital signs and fecal
characteristics were evaluated every two days in the morning for 30 days. Physiological
vital signs were assessed based on heart rate, respiratory rate, and rectal temperature.
Sampling for the number of E.coli bacteria was carried out on days 1, 15, and 30. The feces
samples were cultured on EMB agar media using the pour plate method. The results showed
that the LK milk group had the same heart rate, respiratory frequency, and temperature as
the other groups. All treatments resulted in fecal colours ranging from brownish to
yellowish. LK milk exhibited a fecal colour significantly closer to yellowish than
commercial milk but was more similar to fresh milk, which tended to be brownish. Fecal
consistency was similar across all treatment groups, ranging from soft to runny, with no
significant differences. Additionally, the type of milk had no significant effect on the
number of E.coli bacteria observed throughout the study period. Thus, differences in the
type of milk given to calves do not affect physiological vital signs, fecal characteristics, and
the number of E. coli bacteria in feces.
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Introduction

signs like body temperature, heart rate, and respiratory rate
are key indicators of a calf's health and can be affected by

Calf rearing is a critical aspect of the dairy and beef
industries, as calves' health and development significantly
impact the production system's profitability and longevity
(1). The transition from milk to solid feed during the weaning
process of dairy calves can be a challenging period marked
by heightened stress and increased susceptibility to
infectious diseases (2). Milk replacers are frequently used as
a cost-effective alternative to whole milk, impacting calves'
physiological well-being, growth, and overall performance
(3,4). Choosing an appropriate milk replacer is crucial, as
different formulations can influence a calf's development,
including its physiological vital signs, fecal characteristics,
and susceptibility to pathogens like Escherichia coli. Vital
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the composition and quality of the milk replacer. In addition,
the characteristics of a calf's feces—such as consistency,
colour, and abnormal elements—can offer important
information about the animal's digestive health and how
different milk replacers may affect it. Additionally, the
presence and quantity of E. coli bacteria in the calf's
digestive system can significantly affect their overall health
and well-being, as this pathogen can cause severe
gastrointestinal issues if not properly managed (2).

This study investigated the effects of different milk
replacers on the physiological vital signs, fecal
characteristics, and Escherichia coli bacteria count in calves.
By examining how various milk replacer formulations
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influence these critical indicators of calf health, this research
aims to provide valuable insights for optimizing calf-rearing
practices and improving overall calf health and productivity.

Materials and methods

Ethical approval

The study was conducted by qualified veterinarians
strictly adhering to established research ethics and animal
welfare guidelines. The calves were provided with milk in
quantities that met their basic nutritional requirements,
approximately 10 litres per day. Physiological data were
systematically collected, including rectal temperature
measurements, respiratory rate assessment through thoracic
observation, and heart rate monitoring using a stethoscope
placed over the heart region. Fecal characteristics were
assessed through the non-invasive collection of samples via
digital rectal palpation. Given the non-invasive nature of the
procedures and the full compliance with ethical principles
such as the 3Rs (Replacement, Reduction, Refinement),
ethical approval for using experimental animals was not
required for this research.

Study’s design

Fifteen Holstein-Frisian bull calves were assigned to
three treatment groups (Table 1), with five calves in each
group. The calves' body weights ranged from 40 to 50 kg.
During a one-week habituation period, the calves were
initially between 3 and 4 weeks old. Consequently, they were

Habituation: 7 days
Giving fresh milk, twice a day @ 5 L

1.
- |

15 (:ZII.VES‘

Treatment:
Giving three Different Milk Replacer,
twice a day (@ 5 L, for 30 days

Figure 1: Experimental design.

Physiological vital signs assessment

Physiological vital signs were evaluated by heart rate,
respiratory rate, and rectal temperature (5). Heart rate was
examined with auscultation of the heart region in one minute.
The animals were auscultated, preferably in a standing
position and at rest. The respiratory rate was assessed with
an inspection of the thorax region in one minute. Rectal
temperature was taken with a digital thermometer inserted in
the rectum, in contact with the mucosa, until stabilization of
the temperature, which was recorded in Celsius degrees (°C).
Physiological vital signs were conducted every two days in
the morning before feeding milk.
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4 to 5 weeks old when the study commenced and 8 to 9
weeks old by the end of the study.

Table 1: Ingredients of each milk

Types of Milk Ingredients

Fresh Milk Fresh Milk

Commercial Milk  Factory owned

LK Milk 95,960 g commercial milk; 200 g
salt, 100 g Betaine, 200 g lysin, 100
g methionine, 300 g calcium
butyrate, 50 g curcumin, 1000 g
dextrose  monohydrate, 10 g

coccidiostat, 20 g vitamin A, 20 g
vitamin D, 20 g vitamin E, 20 ¢
vitamin K.

The parameters of this study are physiological vital signs,
fecal characteristics, and E.coli bacterial counts.
Physiological vital signs were assessed through heart rate,
respiratory rate, and rectal temperature, while fecal
characteristics were examined based on colour and
consistency.  Physiological vital signs and fecal
characteristics were assessed every two days in the morning
before milking for 30 days. E.coli bacterial counts were
analyzed on the 1%t day, 15" day, and 30" day. Figure 1
illustrates the experimental design.

rate, Respiratory rate and rectal
temperature every 2 days

LK milk : Conunercial
Milk +Feed Additive

] -
Commercial milk J

J.

Physiological Vital Signs : Heart J

Fecal Characteristies: color and

= Evaluation : 5
consistency of feces every 2 days

Fresh milk

E. coli bacterial counts:
Day-1, Day-15, Day-30

@ Five Calves

Fecal characteristics evaluation

Fecal characteristics were evaluated based on fecal
colour and consistency every two morning days by
examining the barn and perineal area. The fecal colour was
examined using a modified assessment method (6-7). Fecal
consistency was determined based on the modified scoring
method (8) (Tables 2 and 3).

E.coli bacterial counts

After feeding milk, approximately three grams of feces
were collected using digital rectal palpation with sterile
gloves on day 1, day 15, and day 30. Fecal samples were
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cultured in eosin methylene blue agar (EMB agar) to analyze
E.coli bacteria using the pour plate method. One gram of
feces was diluted using 9 ml of NaCl and then serially diluted
to 10°. A 1 ml sample was poured into a petri dish, and then
15 mL of EMBA media was poured in and homogenized.
The sample was incubated at 37°C for 24 -48 hours in an
inverted position. E. coli was evaluated with metallic green
colonies on EMBA (9). The number of E.coli bacteria was
calculated between 30-300 colonies in each dilution, and the
result was the number of colonies per gram of feces (CFU/g
feces).

Table 2; Fecal color scoring assessment

Score Fecal color
1 Dark or black
2 Brownish
3 Yellowish
4 White scour

Table 3: Fecal consistency scoring assessment

Score Fecal consistency
1 Normal (firm but not hard)
2 Soft (not form, piles but spreads slightly)
3 Runny (spreads readily)
4 Watery (liquid consistency, splatters)

Statistical analysis

All data are expressed as mean + SD. Physiological vital
signs (parametric data) were analyzed using one-way
ANOVA, with Duncan’s Multiple Range Test (DMRT)
applied for significant differences between treatments at
P<0.05. Fecal characteristics (non-parametric data) were
evaluated using the Kruskal-Wallis and Mann-Whitney tests
if significant differences were observed at P<0.05. The

number of E. coli bacteria was transformed using the square
root (SQRT) method to ensure significance > 0.05. The
transformed data were then analyzed with univariate two-
way ANOVA, and DMRT was applied if differences
between treatments were significant at P<0.05. Statistical
analysis was performed using IBM® SPSS® Statistics
version 25.0 (IBM, NY, USA).

Results

Table 4 illustrates the effects of various milk replacers on
physiological vital signs, including heart rate, respiratory
rate, and rectal temperature. The results indicate that the
heart rate for the LK milk group is 74.46+6.99 bpm, with no
significant difference (P>0.05) compared to the other groups
(77.35£5.94 and 73.76+10.71). The respiratory rate for the
LK milk group is similar (P>0.05) to that of the other groups,
measured at 41.04£13.72 mpm, 39.95+£15.48 mpm and
38.45+8.03 mpm, respectively. Moreover, the rectal
temperature for the LK milk group is consistent with that of
the other group, recorded at 38.86+0.44 °C (P>0.05),
38.84+0.58 °C, and 38.80+0.4 °C, respectively.

Table 5 outlines the effects of different milk replacers on
fecal characteristics. According to the table, all treatments
resulted in fecal colours ranging from brownish to yellowish.
LK milk exhibited a significantly closer fecal colour to
yellowish (P<0.05) compared to commercial milk but was
similar (P>0.05) to fresh milk. Furthermore, commercial
milk showed no significant difference (P>0.05) in fecal
colour compared to fresh milk. The consistency of feces
across all treatments did not differ significantly (P>0.05),
varying from soft to runny.

Table 6 displays the impact of various milk replacers on
E. coli bacterial counts over a 30-day assessment period. The
data indicates no significant differences (P>0.05) in E. coli
counts among the milk types on any observation days.

Table 4: Effect of Different Milk Replacers on Physiological Vital Signs

Physiological Vital Signs (Mean + SD)

Treatment Heart rate (bpm) Respiratory rate (mpm) Rectal temperature (°C)
LK Milk 74.46+6.992 41.04+13.722 38.86+0.442
Commercial Milk 77.35+5.942 39.95+15.48? 38.84+0.582
Fresh Milk 73.76+10.712 38.45+8.032 38.80+0.45%

Note: Different superscripts in the same column showed significant differences (P<0.05).

Table 5: Effect of different milk replacers on fecal characteristics

Fecal Characteristics (Mean + SD)

Treatment i
Fecal color* Fecal consistency**
LK Milk 2.45+0.672 2.28+0.65
Commercial Milk 2.23+0.52° 2.20+0.58
Fresh Milk 2.39+0.58% 2.10+0.62

Note: * scoring of fecal colour: 1 = dark or black, 2= brownish, 3= yellowish, 4= white scour; **scoring of fecal consistency: 1
= normal (firm but not hard), 2 = soft (does not hold form, piles but spreads slightly), 3 = runny (spreads readily), and 4 = watery
(liquid consistency, splatters). Different superscripts in the same column showed significant differences (P<0.05).
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Table 6. Effect of different milk replacers on E. coli bacterial counts

Bacterial count in assessment days (x 10° CFU/g feces) (Mean + SD)

Treatment D-1 D-15 D30
LK Milk 1.73+1.02 1.37+0.66 1.42+0.56
Commercial Milk 2.33+1.59 0.65+0.11 1.38+0.57
Fresh Milk 0.80+0.87 1.64+0.81 1.44+0.68

Note: Different superscripts in the same row and column showed significant differences (P<0.05).

Discussion

Monitoring physiological vital signs is essential in health
management and disease prevention (10). The physiological
monitoring of vital signs includes evaluating heart rate,
respiratory rate, and rectal temperature (10,11). The heart
rate of the LK milk group is the same (P>0.05) as that of the
other groups. Scenzi (11) reported that the heart rate
frequency in neonatal calves was 100-150 bpm. Heart rate
also decreases from the first period to the fifth week of life
(12). Neonatal calves require adaptations of the
cardiovascular system over time (12). The cardiovascular
system of the neonatal calf has high elasticity and peripheral
resistance (12). Neonatal calves also have low systolic
volume even though the heart needs to pump blood at a
higher systolic rate (12). Therefore, the systolic volume of
the neonatal must be increased due to the increased heart rate
and the inability to change cardiac output (12). The heart rate
of dairy cows is 59.82-72.02 until adulthood (13). In this
study, the author analyses that the cardiovascular system of
calves aged 4-8 weeks could adapt so that their heart rate
values were almost close to those of adult cows.

The respiratory rate of the LK milk group does not differ
(P>0.05) from the other group. Silva et al. (12) showed that
the respiratory rate of the calves 31-60 days old is
approximately 41 mpm. The respiratory rate of adult dairy
cattle is 26.01-36.69 mpm (13). Respiratory rate is
influenced by lung capacity (13). Respiratory function in the
first days of life has not yet reached perfect development, so
the respiratory rate will be higher (13). Increasing the age of
the calf results in complete maturation and homeostasis of
the respiratory system so that the respiratory rate will be
stable (14). The respiratory rate is affected by external
factors such as heat dissipation, which regulates body
temperature, and individual factors such as physical exertion
and exercise (15). The rectal temperature is also the same
between the LK milk and the other groups. This finding is in
line with Szenci (11), who showed that the rectal temperature
of neonatal calves was between 38.5°C and 39 °C. Similar
findings were reported by Silva et al. (12), who described
that the rectal temperature of calves at 31-60 days old was
38.7 — 38.8 °C. Temperature is affected by metabolic and
physiological changes, environmental stresses, animal
behaviour, heat production, heat transfer to and loss from
their surface, and evaporation (15). Environmental
temperature in neonatal calves greatly influences body
temperature due to immature metabolism (16).
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The authors assume that different milk replacers do not
directly impact heart rate, respiratory rate, and rectal
temperature. However, they impact changes in growth
performance first and then affect physiological vital signs.
Kloop et al. (17) reported that calves consuming high
amounts of milk replacer could increase the feed efficiency,
average daily gain, and growth parameters. Furthermore,
growth performance can affect the physiological vital signs
(8). The physiological vital signs were influenced by
intrinsic factors such as physiological condition, sex, age,
breed, and reproductive function of the female, in addition to
extrinsic factors such as season, environmental temperature,
humidity, solar radiation, and physical exertion (14).

Fecal characteristics such as colour and consistency can
be used to diagnose diarrhea and detect signs of disease. The
colour of feces is affected by the type of feed, bile
concentration, and the speed of excretion of feed ingredients
and digestion (18). The research shows that fecal colour is
typically within the brownish to yellowish range. LK milk
resulted in a significantly more yellowish fecal colour than
other treatments. The authors suggest this may be due to a
unique ingredient in LK milk, precisely 50 g of curcumin per
litre of milk. Curcumin, a yellow pigment derived from
Curcuma longa, likely affects the fecal colour. The fat
content also influences fecal colour in calves in milk
replacers. Research by Kumar et al. (19) shows that high-fat
milk replacers may cause darker, more formed feces due to
slower digestion and longer gastrointestinal transit times.
These dietary factors can also affect nutrient absorption and
gut fermentation, further influencing fecal characteristics.
Feces with abnormal colours, such as red and black, indicate
bleeding in the digestive tract (7). Light-green or yellowish
fecal colour combined with watery diarrhea is caused by
bacterial infections such as salmonella. Diarrhea with
yellow-to-white fecal colour sings to E.coli bacterial
infection (20). Singh et al. (21) reported E.coli bacterial
infection due to diarrhea with watery white or yellowish
feces.

The type of milk did not affect fecal consistency. The
fecal consistency in the LK milk group (2.28+0.65) was not
significantly different from the other treatments. This finding
is consistent with the report by Amanulloh et al. (22), which
indicates that the fecal consistency in calves averages 2.12
(on a scale of 1-4). The water content and the length of the
food in the animal's body determine the consistency of feces.
Firmer feces are caused by restricted water or protein intake
and severe dehydration. Fecal consistency describes the
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incidence of diarrhea in calves, especially a score of 4 or
watery feces (liquid consistency, splatters) (23).
Noninfectious causes of diarrhea are nutritional,
immunological, and environmental. Infectious agents due to
diarrhea are rotavirus, BCoV, BVDV, E.coli, Salmonella
enteritis, Cryptosporidium spp, and Eimeria spp. (24). S.
enterica, E. coli, and C. perfringens are major enteric
pathogens that cause calf diarrhea (25). Trindade-Goncalves
et al. (26) stated that diarrhea caused by E.coli causes the
feces to become watery, followed by a paste texture.

E. coli are ubiquitous gastrointestinal tract bacteria and
one of the most important zoonotic pathogens. E. Coli is also
a common cause of diarrhea and septicemia in calves (9). All
treatments had a positive impact by not causing diarrhea due
to E. coli because the number of E. coli was still within the
non-infective dose in one month. The concentration/dose and
duration of E.coli infection determine the appearance of
clinical symptoms in calves (9). Besser et al. (27) stated that
no calves were infected when challenged with E.coli bacteria
at a dose of 108 CFU/gram. Cray and Moon (28) also found
that E. coli O157:H7 at a dose of 107 CFU/gram was still
insufficient to infect all adult cows, and a dose of 10*
CFU/gram had no effect on four adult cows. Research by
Esfandiari et al. (7) showed that the E.coli K-99 (ETEC)
challenge test at a 5x10%° CFU/gram dose produced
significant clinical symptoms of diarrhea.

Milk is a source of feed for calves and a substrate for
microbiome metabolites in the digestive tract. The balance
of the microbiome in the digestive tract plays a vital role in
the animal's digestion, absorption, and utilization. Dietary
changes can significantly impact the microbiome's
composition in terms of the number and type of flora. An
imbalance between microflora and pathogenic bacteria in the
digestive tract causes pathogenic bacteria to produce toxins.
Toxins reduce the ability to digest and absorb, resulting in
diarrhea (29). He et al. (30) stated that pathogenic E. coli
infection could induce diarrhea and imbalance the
microbiome in the gastrointestinal tract. The author believes
that different types of milk have no significant effect on the
balance of microflora during 30 days of administration. This
can be seen from the number of E. coli bacteria in the feces,
which is still within the average concentration.

Calves can become infected with pathogenic E. coli by
ingesting contaminated calf bedding and buckets, perineal
skin, calves experiencing diarrhea in crowded calving areas,
and dirty calf pens (20). Besser et al. (27) described the
factors that affect the infectivity of E. coli as strain
differences, dietary effects, and seasonal effects. The
pathogenicity of E.coli is also affected by the strain,
exposure time, and the host’s immune system (20). The
Cattle age also affects the E.coli infection. The research from
Singh et al. (21) reported that at 1-3 days and 3-8 weeks,
calves are easily exposed and infected with E. coli. Adult
cattle have a fully developed forestomach compartment so
that the development of E. coli can be inhibited through low
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pH and high VFA concentrations (28). Chuan-gi et al. (29)
stated that acidic conditions inhibit pathogenic bacteria and
increase Lactobacillus bacteria.

Conclusion

Differences in the type of milk replacer given to calves
do not affect physiological vital signs, fecal characteristics,
or the number of E. coli bacteria in feces. Further study is
needed to evaluate the effects of milk replacers against
specific strains of E. coli and other infectious agents.

Acknowledgment

We want to thank Teguh Yudi Setiawan and Rino
Hadiwijaya for supporting the calves and the Dairy Cow
Company in Bandung District for supporting the commercial
milk.

Conflict of interest

The author declares that they have no competing
interests.

References

1. Creutzinger K, Pempek J, Habing G, Proudfoot K, Locke S, Wilson D,
Renaud D. Perspectives on the management of surplus dairy calves in
the United States and Canada. Front Vet Sci. 2021;8:661453. DOI:
10.3389/fvets.2021.661453

2. Blanchard PC. Diagnostics of dairy and beef cattle diarrhea. Vet Clin
North  Am Food Anim Pract. 2012;28(3):443-464. DOI:
10.1016/j.cvfa.2012.07.002

3. Saplacan SI, Lile R. Revenue management can be achieved by changing
calf feeding methods at the development and research center for cattle
breeding from arad. De Gruyter. 2017;2(1). DOI: 10.1515/cplbu-2017-
0040

4. Samolovac L, Hristov S, Stankovi¢ B, Maleti¢ R, Reli¢. Influence of
rearing conditions and birth season on calf welfare in the first month of
life. Turk J Vet Anim Sci. 2019;43(1):102-109. DOI: 10.3906/vet-
1710-80

5. Dezfoulie MM, Lotfollahzadeh S, Heidari M, Boroujeni GN. Clinical
and paraclinical changes in experimental colisepticemia in neonatal
calves. J Istanbul Vet Sci. 2019;3(2):49-56. DOI: 10.30704/http-www-
jivs-net.569912

6. Hodin YS, Mukodiningsih S, Sugiharto. Effect of calf starter pellets
with additional waste fermented cabbage on total Escherichia coli
bacteria and condition of fecal freshman Holstein calves. Buletin
Sintesis. 2016;20(3):50-53.

7. Esfandiari A, Widhyari SD, Hujarat A. Diarrhea in neonatal calves
challenged by Escherichia coli K-99. JIPI. 2011; 16 (3): 191-197.

8. Kim SH, Choi Y, Miguel MA, Lee SJ, Lee SS, Lee SS. Analysis of
fecal microbial changes in young calves following bovine rotavirus
infection. Vet Sci. 2023;10(8):496.DOI: 10.3390/vetsci10080496

9. Tuo X, Wang S, Cui D, Wang F, Wang H, Liu Y, Wang H. Antibiotic

resistance profiles and virulence markers of Escherichia coli strains

isolated from diarrheal lambs in Gansu and Qinghai, China. Pak Vet J.

2020;40(1):123-126. DOI: 10.29261/pakvetj/2019.102

Santos FR, Santarosa BP, Dal Més FE, Silva KN, Guirro EP, Gomes V.

Clinical physiological parameters of Holstein calves in the first month

of life. ~ Anim  Open  Space. 2023;2:100036. DOl:

10.1016/j.anopes.2022.100036

10.



https://doi.org/10.3389/fvets.2021.661453
https://doi.org/10.1016/j.cvfa.2012.07.002
http://dx.doi.org/10.1515/cplbu-2017-0040
http://dx.doi.org/10.1515/cplbu-2017-0040
http://dx.doi.org/10.3906/vet-1710-80
http://dx.doi.org/10.3906/vet-1710-80
http://dx.doi.org/10.30704/http-www-jivs-net.569912
http://dx.doi.org/10.30704/http-www-jivs-net.569912
https://doi.org/10.3390/vetsci10080496
http://dx.doi.org/10.29261/pakvetj/2019.102
https://doi.org/10.1016/j.anopes.2022.100036

Iragi Journal of Veterinary Sciences, Vol. 39, Supplement 111, 2025 (185-190)
Proceedings of the 4th International Conference on Veterinary Medicine and Health Sciences (ICVMHS), Airlangga University

11. Szenci O. Importance of monitoring fetal and neonatal vitality in bovine
practices. Animals. 2023;13:1081. DOI: 10.3390/ani13061081

Silva BT, Henklein A, Marques RS, de Oliveira PL, Leite SP, Novo SF,
Baccili CC, Reis JF, Gomes V. Vital parameters of Holstein calves from
birth to weaning. Rev Bras Med Vet. 2016;38(3):299- 304. [available
at]

Suprayogi A, Alaydrussani G, Ruhyana AY. Hematology, heart rate,
respiration rate, and body temperature values of lactating dairy cattle in
Pangalengan. J llmu Pertanian Indonesia. 2017;22(2):127-132. DOI:
10.18343/jipi.22.2.127

Santarosa BP, Guerra ST, Ferreira DL, Polizel DM, Padilha LM,
Pereira PV, Dal Mas FE, Pimenta-Oliveira A, Oliveira-Filho JP,
Gongalves RC. Blood gas parameters of Brahman cattle. Anim Open
Space. 2023;2:100047. DOI: 10.1016/j.anopes.2023.100047

Linke B, Bostedt H, Ritcher A. Computed tomographic illustration of
the development of the pulmonary function in bovine neonates until the
twenty-first day postpartum. Vet Med Int. 2013;1-12. DOI:
10.1155/2013/157960

Hill TM, Bateman Il HG, Suarez-Mena FX, Dennis TS, Schlotterbeck
RL. Short communication: Changes in body temperature of calves up
to 2 months of age are affected by time of day, age, and ambient
temperature. J Dairy Sci. 2016;99:8867-8870. DOI: 10.3168/jds.2016-
10994

Klopp RN, Suarez-Mena FX, Dennis TS, Hill TM, Schlotterbeck RL,
Lascano GJ. Effects of feeding different amounts of milk replacer on
growth performance and nutrient digestibility in Holstein's calves to 2
months of age using different weaning strategies. J Dairy Sci.
2019;102:11040-11050. DOI: 10.3168/jds.2019-17153

Hall BM. Characteristics of Manure: What Do They Mean?
Proceedings Tri-State Dairy Nutrition Conference, Grand Wayne
Center Fort Wayne, Indiana, April 16 and 17, 2002; 141-148.

Kumar S, Khan MA, Beijer E, Liu J, Lowe KK, Young W, Mills DA,
Moon CD. Effect of milk replacer allowance on calf fecal bacterial
community profiles and fermentation. Anim Microbiome. 2021;3:27.
DOI: 10.1186/s42523-021-00088-2

Bashahun GM, Amina A. Colibacillosis in calves: A review of the
literature. J  Anim Sci Vet Med. 2017;2:62-71. DOIL:
10.31248/JASVM2017.041

Singh AK, Islam MR, Adhikari RK. Study on calf morbidity and
mortality on farm condition with special emphasis on colibacillosis.
Nepalese Vet J. 2019;36:53-59. [available at]

Amanullah SM, Jahan R, Rahman MM, Samad MA, Hossain SJ.
Effects of feeding mixed probiotics on daily gain, fecal characteristics
and blood metabolites in calves. Bang J Anim Sci. 2023;52(2):45-54.
DOI: 10.3329/bjas.v52i2.67212

Renaud DL, Buss L, Wilms JN, Steele MA. Technical note: Is fecal
consistency scoring an accurate measure of fecal dry matter in dairy
calves?. J Dairy Sci. 2020;103:10709-10714. DOI: 10.3168/jds.2020-
18907

Caffarena RD, Casaux ML, Schild CO, Fraga M, Castells M, Colina R,
Maya L, Corbellini LG, Riet-Correa F, Giannitti F. Causes of neonatal
calf diarrhea and mortality in pasture-based dairy herds in Uruguay: A
farm-matched case-control study. Brazil J Microbiol. 2020;52:977—
988. DOI: 10.1007/s42770-021-00440-3

Cho Y1, Yoon KJ. An overview of calf diarrhea-infectious etiology,
diagnosis, and intervention. J Vet Sci. 2014;15(1):1-7. DOI:
10.4142/jvs.2014.15.1.1

Trindade Gongalves LM, Santos CL, Policarpo WA, de Melo Santana
LH, Medeiros de Oliveira KJ, Bezerra AC, Ribeiro Sousa JV, Araljo
Pianco L, Silva DM, Veiga de Sousa LH, de Oliveira Santos GC.
Enterobacteria Isolated From Diarrheic Calves and their Phenotypic
Resistance Pattern. Acta Vet. 2024;74(1). DOI: 10.2478/acve-2024-
0008

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

190

27. Besser TE, Richard BL, Rice DH, Hancock DD. Escherichia coli
0157:H7 infection of calves: infectious dose and direct contact
transmission.  Epidemiol  Infect. = 2001;127:555-560.  DOI:
10.1017/5095026880100615x

Cray WC, Moon HW. Experimental infection of calves and adults with
Escherichia coli 0157:H7. Appl Environ Microbiol. 1995;1586-1590.
DOI: 10.1128/aem.61.4.1586-1590.1995

Xia CQ, Niu WJ, Shao TQ, Qiu QH, Huawei SU, Cao BH. Effects of
dietary forage to concentrate ratio and wildrye length on nutrient intake,
digestibility, plasma metabolites, ruminal fermentation and fecal
microflora of male Chinese Holstein calves. J Integr Agric.
2018;17(2):415-27. DOI: 10.1016/S2095-3119(17)61779-9

He L, Wang C, Simujide H, Aricha H, Zhang J, Liu B, Aorigele C.
Effects of pathogenic Escherichia coli infection on the flora
composition, function, and content of short-chain fatty acids in calf
feces. Animals. 2022;12:959. DOI: 10.3390/ani12080959

28.

29.

30.

4 gl ciladlad) o ddbisal) cadad) Jilay il
Ay ) LSy a3 5 )l s g A 5l gl
dsal) A i gl i)

i 7 gy il (g el Juad ¢ ) gilann A g &SI
"L g 8 dana g Tl g (el s <7 lian

Al hell ad’ (il gl g i A ¢ ) nll LY )
i 3230 gz 5y ¢ il el ol IS ey )

-

AdAl

Lon gl gl Bygall Glodlall st ) Au Al eda Caag
S doaall & A g8l 48, 5380 LS sae 5 )l paibas
1S3 Sae 10 4e sana b alaiind o Culall (e Ailisa L) il Jand
G0 ) sl apuii o Canll 138 BaxS 00 f e a gy iy
a3zl gl culad)l LK Aadle Gl sane
glaall (& e s IS 1l paibias s 4 ol sauadll) 4 pall SlaDlall
Jae e el don sl il 45 o) Gladlal) a5 Lagy Vo 324l
) cline A a3 aitaal) 5 ) ya e a5 udiil) Jara 5 il il juia
Clige g1 Fiul o3 Y0 510 5 ) ALY 8 sl 58l 4S5 5801 LS
el caal) daion 485k aladinls EMB ST ey e )l
3355 i) il e Jana (i Ld IS LK culs e sana of geilill
e oo gl LAY Sle gead) Jie 5 al) dajay (el
Guls el iad) ) ) ez )55 G 1 ol sl St
S0y gl culall (g0 aa¥) Gl Y S BT L) s U LK
ISl sl ) Jaar s ozl cadal) pa Ll ST S
‘5“ all) e len sc)ﬂ\ Ale gana e ‘éﬁ Lealiia J\)ﬂ\ kY]
?S HEIN Gl\ 4.3\.‘.4:2“_\ :\..\3\.;4;} adya cla BB pie aa LI
A g A HEY) LS dae e a8 il sl (o5,
Culall g g3 (3 AY) (8 ( Jully Al 5l 5 58 J) sk cudas ]
oailbad 5 4 o gl 4y pall Cladlall e Jis Y Jgaall andll
Vo) (8 A sl Al A0S, Y L S dae 5 ) )


https://doi.org/10.3390%2Fani13061081
https://www.researchgate.net/profile/Viviani-Gomes/publication/313903507_Vital_parameters_of_Holstein_calves_from_birth_to_weaning/links/58b6d027a6fdcc2d14d6c763/Vital-parameters-of-Holstein-calves-from-birth-to-weaning.pdf
https://www.researchgate.net/profile/Viviani-Gomes/publication/313903507_Vital_parameters_of_Holstein_calves_from_birth_to_weaning/links/58b6d027a6fdcc2d14d6c763/Vital-parameters-of-Holstein-calves-from-birth-to-weaning.pdf
http://dx.doi.org/10.18343/jipi.22.2.127
https://doi.org/10.1016/j.anopes.2023.100047
https://doi.org/10.1155/2013/157960
http://dx.doi.org/10.3168/jds.2016-10994
http://dx.doi.org/10.3168/jds.2016-10994
https://doi.org/10.3168/jds.2019-17153
https://animalmicrobiome.biomedcentral.com/articles/10.1186/s42523-021-00088-2
http://dx.doi.org/10.31248/JASVM2017.041
https://www.researchgate.net/profile/Suman-Singh-15/publication/343569376_Study_on_Calf_Morbidity_and_Mortality_on_Farm_Condition_with_Special_Emphasis_on_Colibacillosis/links/5f323abca6fdcccc43bf0222/Study-on-Calf-Morbidity-and-Mortality-on-Farm-Condition-with-Special-Emphasis-on-Colibacillosis.pdf
https://doi.org/10.3329/bjas.v52i2.67212
https://doi.org/10.3168/jds.2020-18907
https://doi.org/10.3168/jds.2020-18907
https://doi.org/10.1007/s42770-021-00440-3
http://dx.doi.org/10.4142/jvs.2014.15.1.1
http://dx.doi.org/10.2478/acve-2024-0008
http://dx.doi.org/10.2478/acve-2024-0008
https://doi.org/10.1017/s095026880100615x
https://doi.org/10.1128/aem.61.4.1586-1590.1995
http://dx.doi.org/10.1016/S2095-3119(17)61779-9
http://dx.doi.org/10.3390/ani12080959

