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Abstract 
During the study, which was conducted from January 2013 to December 2014, from 20 farms in 
Shahrekord city with a population of 4,000 cattle, 100 calves with umbilical cord infection was selected 
and a physical examination were performed. Of confirmed cases in terms of disease to study 
microbiology and molecular, samples were taken from cord with infected secretions. 
In this stage, samples were taken from two swap cords secretions, such that these samples at first 
moistened in sterile saline solution within a sterile condition and then inside one ml of sterile normal 
saline was transferred to the laboratory of bacteriology & virology. 
The samples were tested in both bacterial and molecular biology. 
In order to bacteriology testing, taken swap from the swelled umbilical cord at the base environment of 
Bacteriology including blood agar and MacConkey agar was cultured and after 24 hours of incubation at 
37 °C g again was cultured and catalase and stained tests were performed on growing colonies. 
The molecular test for the detection of objects such as Staphylococcus aureus, Streptococcus agalactiae, 
Klebsiella pneumoniae testing PCR was used.  
Isolated bacteria factors including: Escherichia coli (34%), Staphylococcus aureus (5/17%), 
Streptococcus Agalactiae (11%), Pasteurella multocida (5/9%), Proteus vulgaris (5/8%), Actinomyces 
pyogenes (19%), and Klebsiella pneumoniae were (0/5). 
 
Keywords: Omphalitis - calves - Shahrekord branch - bacterial factors - PCR. 

 
1. Introduction 
An umbilical cord is a white cord that connects the fetus to the placenta and has not a unique 
structure throughout itself and partly has a special structure that is torn, often in childbirth. 
Umbilical cord is strong in equine embryo and an average of 45 to 60 cm in length, although 
sometimes the length of the cord is 90 cm. In fetal bovine this cord has 30 to 40 cm long. In 
cows, sheep and sometimes pigs, this rope was torn by passing the fetus through the birth 
canal.  
Torn place in colt and calf was about 5.2 to 5 cm base of the umbilical cord in the recess of the 
umbilical cord [4, 6, 16, 18]. 

Umbilical cord is made of the amorphous connective mass and without vessel that is called 
Wharton's jelly and around it was surrounded by stratified cover tissue be destitute of horny 
class. In The connective tissue of umbilical cord, remaining of yolk vessels and allantoic ducts 
was seen. 
Usually umbilical cord at birth was torn naturally or as a result of being pull [5, 12, 13]. Rupture 
place is usually below the Sphincter of blood vessels in the umbilical cord. This Sphincter is 
composed of longitudinal smooth muscle thread. This Sphincter have many growth in these 
horses, rabbits and pigs than in the cattle and sheep, while almost have not grown in dogs and 
cats and humans [6, 10, 11, 18]. 

As a result of mechanical pressure on the umbilical cord, the sphincter was contracted, as well 
as secretion of a substance by the sympathetic nervous origin or blood cause to contraction of 
this sphincter. Since only the internal abdominal arteries and veins have nerves, it seems that 
contraction in this part is the result of sympathetic nervous activity that is applied directly on 
the muscles of the middle part of the vessel. 
This situation is likely the result of the activity of the central- nervous in subsequent breathing 
and blood pressure variation in the vessels of the umbilical cord. In contrast, the contraction 
vessels out of abdominal cavity that have not nerves were formed as a result of direct action by 
the origin of the blood, such as catecholamines (particularly adrenaline) or bradykinin or 
angiotensin (was formed of plasma proteins) that are caused by lack of oxygen [6].
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Usually umbilical are easily infected after birth and was form a 
suitable environment to increasing bacteria. In large animals, 
more or less clean beds, cement floor, or more or less wet 
pastures and, remnants of the placenta and maternal secretions, 
often baby due to weakness’ early hours of his life stays on 
them is important. In small animals infection is higher due to 
their motionless at birth [9]. 
Umbilical cord swelling including exterior cord inflammation 
and most occurs in the calf 2 to 5 days, often caused by a 
bacterial infection [1, 2]. 

Infection of the remaining of umbilical cord creates a major 
problem in the calves. Overall omphalitis takes place in the 
first 2 weeks of life. Complications of omphalitis including 
umbilical abscess, acquisitive opening of urachal duct, open, 
umbilical inflation, inflation of umbilical’s veins and umbilical 
artery’s, which can progress bloodstream infections, arthritis 
infectious and bone infections. 
This disease in dairy industry is approximately half of 
traditional one [2]. Early detection of the umbilical cord 
infection caused to successes in timely treatment [22]. 
Generally warm negative and positive bacteria involved in 
causing disease that can be listed Staphylococcus aureus and 
Streptococcus, Escherichia coli and Klebsiella pneumoniae, 
infection usually include a combination of mentioned objects 
that is listed. Anaerobic bacteria can also play a role [18]. 
Inflation umbilical cord is common in calves from 2 to 5 days 
that result in the big belly, painful and blocked or sometimes 
dirt spread out of it. 
Umbilical Cord must checks in terms of remain open, size, wet 
or secretions and sensitivity. Touching of the abdomen with 
both hands that pressures toward each other, is effective to 
assess the umbilical cord. Umbilical artery enlargement 
following the posterior side (the bladder) and enlargement of 
the umbilical vein by following it the liver can be touched [22]. 
In the treatment of umbilical cord Inflation, intravenous 
injection of antibiotics such as penicillin against 
Staphylococcus aureus and aminoglycosides is effective 
against warm negative bacteria and for anaerobic bacteria 
metronidazole can be effective.  
Generally, calves are depressed and naturally, do not eat milk 
and have fever, the best treatment is surgery, and cut it [3, 17, 19, 22].  
In the omphalitis, umbilical cord is large and painful and could 
be blocked or a fistula it was created that pus coming out of it. 
Sometimes infected cord become very large and skin toxemia 
was produced.  
In the prevention of this disease, disinfect the umbilical cord 
after birth with iodine, bacitracin, and silver sulfadiazine can 
be useful [7]. 
 
Materials and methods 
During the study, which was conducted from January 2013 to 
December 2014, 20 farms in Shahrekod city with a population 
of 4,000 cattle, 100 calves with umbilical cord infection, a 
physical examination were performed. 
For this purpose, at first in each of the concerned farms, 
through a set of questionnaire (Appendix, Table 4), we start to 
taking the history. And then according to viewing animals and 
recording the mentioned above items, followed by taking 

animal's body temperature, heart rate and respiration, we 
taking action to touching the umbilical cord to complete the 
examination process. 
Finally, to study microbiology and molecular, sampling of 
infected umbilical cord and secretion was performed. 
In order to bacteriology testing, taken swap from the swelled 
umbilical cord at the base environment of bacteriology 
including blood agar and maccon key agar was cultured and 
after 24 hours of incubation at 37 °C g again was cultured and 
catalase and stained tests were performed on growing colonies. 
With this type of sampling from the umbilical cord of calves, 
the bacteria that were isolated from cultured samples of 
umbilical cord swelling was detected as the main factors in the 
omphalitis. Depending on the type of bacteria found in warm 
coloring and the type of growing colonies, we developed them 
to identify and purify of the grown bacteria in special culture.  
The molecular test for the detection of objects such as 
Staphylococcus aureus, Streptococcus agalactiae, Klebsiella 
pneumoniae testing PCR was used. In PCR test, primer pairs 
shown in the below table were used.  
In order to extract DNA from study samples were used of 
DNA genomic purification kits that manufactured by 
Fermentas, according to instructions provided by the 
manufacturer. 

 
Table 1: Primer sequences klebsiella pneumonia 

 

Product 
size (bp)

Primer sequences Primer Name 

690 

5'-TGG CTC GAG CTA TGA TGG CTG 
CAG G –3’ 

5'- ATA GCG GCC GCA CAG GGG AGG 
GGT AAC A–3’ 

Klebsiella 
pneumoniae 

 
Table 2: Primer sequences Streptococcus Agalactiae 

 

Product 
size (bp) 

Primer sequences Primer Name 

450 
5´-ACAATGGAAGGCGCTACTGTTC-3’ 
5´ACCTGGTGTTTGACCTGAACTA-3’ 

Streptococcus 
Agalactiae 

 
Table 3: Primer sequences Staphylococcus aureus 

 

Product 
size (bp) 

Primer sequences Primer Name 

1153 
5'-AAG GGC GAA ATA GAA GTG CCG 

GGC-3’ 
5'-CAC AAG CAA CTG CAA GCA T-3’ 

Staphylococcus 
aureus 

 
Used heat programs included: 
1 cycle of 94 °C for 5 min, 30 repeated cycles of 95 °C for 1 
minute, 1 cycle of 55 °C for 45 sec, 1 cycle of 72 °C for 1 
minute and finally a final cycle of 72 °C for 10 minutes. 
The PCR product related to tested samples on 1% agarose 
containing ethidium bromide in the presence of marker 1 kb 
alkaloid DNA (manufactured by Ferment as) at a constant 
voltage of 80 volts was Electrophoresis. 
In order to analyze information related to the omphalitis were 
used test hypothesis (the difference between the proportions of 
the two populations) by applications of IBM SPSS Statistics 
19 and Excel 2010. 
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Table. 4 Questionnaire sample 
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Conclusion 
As noted in this study we investigate the effects of gender, season, substrate type and frequency of disinfection on infected 
umbilical cord. 

 
Table 5: isolated bacteria factors from omphalitis in calves 

 

Escherichia 
coli 

Staphylococcus 
aureus 

Streptococcus 
agalactiae 

Pasteurella 
multocida 

proteus 
vulgaris 

Actinomyces 
pyogenes 

Klebsiella 
pneumoniae 

Bacteria name 

6835 221917381 Frequency of bacteria 
3417/5 119/58/5190/5 Frequency Percent 

 
Table 6: The frequency and percentage of isolated bacterial infection factors from the umbilical cord in terms of calf gender 

 

Escherichia 
coli 

Staphylococcus 
aureus 

Streptococcus 
agalactiae 

Pasteurella 
multocida 

proteus 
vulgaris 

Actinomyces 
pyogenes 

Klebsiella 
pneumoniae 

Bacteria name 

29 14 8 8 7 15 1 Male 
14/5%7% 4%4%3/5%7/5%0/5% Frequency Percent 

3921 14111023 0 Female 
19/5%10/5% 7%5/5%5%11/5%0 Frequency Percent 

No significant association is between gender and all the isolated bacterial infection factors of the samples umbilical cord of calves (P_value ≥ 
0/05).

 
Table 7: The frequency and percentage of frequency all isolated bacterial infection factors of the umbilical cord of calves according to season 

 

Escherichia 
coli 

Staphylococcus 
aureus 

Streptococcus 
agalactiae 

Pasteurella 
multocida 

proteus 
vulgaris 

Actinomyces 
pyogenes 

Klebsiella 
pneumoniae 

Bacteria name 

14 10 5 4 3 8 0 Spring 
7% 5% 2/5% 2% 1/5% 4% 0 Frequency Percent 
13 5 4 3 3 7 1 Summer 

6/5% 2/5% 2% 1/5% 1/5% 3/5% 0/5% Frequency Percent 
18 8 6 5 5 10 0 Fall 
9% 4% 3% 2/5% 2/5% 5% 0 Frequency Percent 
23 12 7 7 6 13 0 Winter 

11/5% 6% 3/5% 3/5% 3% 6/5% 0 Frequency Percent 
No significant association is between the different seasons and all the isolated bacterial infection factors of the umbilical cord samples of calves 
(P_value ≥ 0/05). 

 
Table 8: The frequency and percent frequency of infections cord according to the disinfection number 

 

 
Number of disinfection 

Total 
times three two times at one time Lack of disinfection 

Frequency 20 35 45 0 100 
Frequency Percent 20% 35% 45% 0 100% 

 
Distribution of the frequency number of umbilical cord infection in calves was statistically different. As a result, a significant 
meaningful correlation/relationship was between the frequency of umbilical cord in calves and the disinfected number (P value 
≤0/05). 
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Table 9: The frequency and the percent frequency of omphalitis by a variety of umbilical cord disinfectants 
 

 
Types of disinfectants 

Total 
Betadine+Alkohol alkohol chlorhexidine Betadine 

Frequency 32 28 16 24 100 

Frequency Percent 32% 28% 16% 24% 100% 

No significant association is between frequency of calf's umbilical cord infection and all types of disinfectants materials (P_value ≥ 0/05). 
 

Table 10: The frequency and the percent frequency of umbilical cord 
infections in terms of beds 

 

 
Bed of livestock 

Total 
sawdust dry grass muck 

Frequency 18 23 59 100 
Frequency Percent 18% 23% 59% 100% 

Statistically there is significant correlation between the frequencies of 
umbilical cord infection with the type of livestock beds (P_value 
≤0/05). 
 
Discussion 
According to studies of Radostis and his colleagues, 
omphalitis has high prevalence in infants of calves, especially 
is more abundant in calves. omphalitis occurs soon after birth 
and it is possible that any parts of the umbilical cord was 
affected and generate umbilical cord inflation, inflation of 
umbilical vein or artery or will result in Urachus duct inflation, 
this infection may spread to the bladder and cause to inflation 
bladder in infants. 
Umbilical cord swelling including exterior cord inflammation 
and most occurs in the calf 2 to 5 days, cord become big and 
painful and may be blocked or fistula pus coming out of it. 
Isolated bacteria including Escherichia coli, Proteus, 
Staphylococcus and Corynebacterium [8]. 

According to the study of Smith and colleagues omphalitis is 
inflammation of the umbilical structures that may umbilical 
artery, umbilical vein, umbilical duct urachus or tissues that 
surrounding this place. The Umbilical cord is made of three 
types of structures that have functional and structural changes 
at birth. Two umbilical artery, connected internal iliac artery to 
the pair. These arteries then converted to the ligaments around 
the bladder by downward spiral. An umbilical vein connected 
pair to the liver and posterior empty formations and portal vein 
was depleted and turns to the circle ligament liver round 
sickles ligament. urachal duct connects fetus bladder to the 
allantoic cavity. 
Isolated bacteria’s is including Actinomyces pyogenes, 
Escherichia coli, and Proteus and Enterococcus species. 
According to Smith and Radostis studies common isolated 
bacterial agents isolated from umbilical cord infections, 
including E. coli, Actinomyces pyogenes, Staphylococcus 
aureus and Proteus. But according to other conducted survey 
bacteria factors including Streptococcus agalactiae, Pasteurella 
multocida and also Klebsiella pneumoniae were isolated in 
addition to the above mentioned.d 
During the investigation carried out by Vyrtala and colleagues, 
410 calves on 18 farms, examined on a weekly basis. They are 
examined each calf once a week for 8 weeks. During this study 
painful navel or thickness of belly wall was observed. As a 
result, 57 calves with omphalitis were diagnosed (14%). In this 
study the owners' responsibility to diagnose and treat sick 
calves was measured. 

Of the 57 infected calves, owners of calves diagnosed and 
treated only 7 cases. 88 percent of the umbilical cord 
infections by owners of calves not diagnosed and not treated.  
Clean calving areas allow to fewer pathogens exposed to 
umbilical cord. Immediate treatment area of the navel and 
umbilical cord by antiseptic solution Iodine tincture 7% that is 
often called disinfected solution is important in the prevention 
of infection [20]. 

Robert Goldenberg and his colleagues in 2014, during their 
investigations was found that the omphalitis is one of the main 
causes of infant deaths in developing countries, this problem is 
related to health organization. For this study, a number of 
randomly clusters samples were selected and umbilical cord 
wad disinfected by 4% chlorhexidine and then were compared 
to other groups that was infected by other methods of 
disinfection. Groups that had been sterilized with 4% 
chlorhexidine significantly reduced mortality [21]. 
During research of Amer Eimdad and his colleagues in 2013 
on the impact of chlorhexidine on disinfection umbilical cord 
following results were obtained. This research was conducted 
in three countries: Nepal, Bangladesh and Pakistan and 
between 54624, showed that disinfection of umbilical cord by 
chlorhexidine disinfection reduce by 23 percent and prevent 
deaths [14, 15]. 

According to research by Virtala that considered the 7% Iodine 
tincture solution the best infected material and Robert L. 
Goldenberg and Amer Eimdad that considered the 4% 
chlorhexidine solution the best infected material. In a study 
that was carried out showed that the disinfectant type material 
has not impact on the recovery process of umbilical cord 
infection or the process of infection, that this is due to the low 
number of cases of disinfected cord with any of the 
disinfectant and also other confounding factors on disinfected 
with disinfectant material. But by the increasing number of 
disinfection times, reduced the incidence of disease. 
According to Table 3, which corresponds to the frequency and 
percent frequency of isolated bacterial infection of the calve 
umbilical cord, was found that there is a statistically 
significant relationship in 0/5 between gender and isolated 
bacteria from omphalitis of cattle. 
According to Table 4 which is corresponds to the frequency 
and percent frequency of isolated bacteria from umbilical cord 
infection in calves, It was found that in the level of 0/5 there 
isn’t a meaningful statistical correlation between different 
seasons and isolated bacterial factors of cords calves. 
According to Table 5 frequency and frequency percentage, the 
number of disinfection in frequency distribution 0/5level, the 
number of disinfected umbilical cord infection was statistically 
different. By increasing the number of cases of disinfected 
umbilical cord, the number of omphalitis significantly reduced. 
According to Table 7 which corresponds to the frequency and 
percent frequency, was found that in 0/5 levels, the number of 



 

~ 166 ~ 

Journal of Entomology and Zoology Studies 
 

distributed infections in umbilical cord calves in a variety of 
contexts statistically different. 
Distribution of the frequency number omphalitis in the wide 
context with straw and sawdust is statistically different, but in 
the context of sawdust with straw are statistically identical. 
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