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Summary:
The main goal of current study is an investigation of detection and expression of
hemolysin toxin in E.coli isolates in clinical veterinary infection cases included
Mastitis milk, Abortion samples and Diarrhea samples from cattle in Al-Diwaniya
city by using real time-polymerase chain reaction technique. Total samples that used
in this study are (24) isolates, included (9) isolates from mastitis cases, (5) isolates
from abortion cases, and (10) isolates have taken from Diarrhea cases in cattle. The
total prevalence of hemolysin in E.coli isolates is 18/24 (75%), where the percentage
of occurrence of hemolysin production E.coli isolates by using real-time PCR was
7/9(77%), 5/5(100%), and 6/10(60%) in Mastitis milk, Abortion and Diarrhea cases in
cattle respectively. In concluding, production of hemolysin toxin by E.coli isolates
have contrast activity depend on the type of sample; the study found the abortion
isolates have high gene expression followed by Diarrhea isolates, then milk isolates.

Introduction:
There are a lot of the diseases which cause great loss economic in dairy cattle in
animal's production section Such as abortion, mastitis, and diarrhea. Where these
diseases are causing loss of milk production, loss of new birth, and loss of body fluids
following by death respectively. The abortion in cattle is a loss of the fetus during
pregnancy period (1)(2). Mastitis is inflammation of tissue of the mammary gland, it
is causing a great problem and great economic loss in the dairy industry (3), either the
diarrhea is a loss of fluids from the bowl due to disorder in the intestine (4).
Many of etiological agents cause theses veterinary diseases. Escherichia coli is
most prevalent. E. coli is a gram-negative bacteria and normal inhabitant of many of
organs like gut, uterine, and another site in human and animal. It is worldwide spread
and causes a hazard on public health (5) (6) (7) and has many of the virulence factors
like intimin, Shiga toxins and enterohemolysin (hlyA) (8).
The hlyA gene encodes hemolysin toxin, and it can lyse of erythrocytes and
therefore provide iron to the bacterium (9). HlyA is a common virulence factor in E.
coli (10) (11). HlyA has attacked granulocytes and erythrocytes (12,13), The
Monocytes (14), endothelial cells (15), and primates, renal epithelial Cells of mice
and ruminants (16) (17). E. coli HlyA causes changes in permeability of host cells by
form pores in host cells leading to their destruction then causing lysis of erythrocytes
that provide iron for bacteria (18-20).
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Some of the E.coli isolates carry the hlyA gene. The hlyA gene encoding hemolysin
toxin and secret outside the bacteria cell. The hemolysin E.coli isolates secret the
toxin at different amounts and activities, that will cause different degrees of affecting,
also acts of the gene (sometimes called gene expression) are the contrast depending
type of isolates and another factor (21-24), we will discuss it in details later.
The main purpose of this paper is to report the investigation expression gene of
hemolysin toxin that secreted by E.coli strains isolated from many of Veterinary cases
included mastitis, abortion and diarrhoea in cattle.

Materials and Methods:
Bacterial isolates:
Twenty four Escherichia coli isolates were isolated from mastitis milk cases,
uterine fluids of abortion cases, and cases of diarrhoea infection of dairy cattle from
different fields in Al-Diwaniya city.
Total RNA extraction:
Extracted RNA of Escherichia coli isolates was done by use (Accuzol® reagent kit.
Bioneer. Korea) depend on company instructions, as follow 200µl of 4 h incubation
Escherichia coli isolates on LB broth was placed in sterile 1.5ml Eppendorf tube, and
1 ml of Accuzol reagent was added and mixed well by using micropestle then the
tubes were shaken vigorously for one minute. After that, add chloroform (200) μl to
all tube and shake strongly (15) seconds. The mixture compound was a dip in ice (5)
min. And centrifuged at (12000) rpm, then cooled at (4) C° (15) minutes. Transmitted
supernatant layer for new Eppendorf tube, and add (500) μl of isopropanol to the
mixture. The mixture should be inverting the tube about (4-5) times and cooling at (4)
C° (10) min. Follow at (12000) rpm, (4C°) (10) min by use centrifuge tube. Discarded
supernatant layer and add (1) ml 80% Ethanol and use vortex for mixing. Next step,
centrifuge at (12000) rpm, (4C°) for (5) min. The supernatant is discarded, and the
RNA pellet was left to air to dry. Finally, 50μl DEPC water was added for all samples
to dissolve RNA pellet, and then the extracted RNA sample was kept at (-20)the
extracted RNA was measured by Nanodrop apparatus (THERMO. USA).
DNase I Treatment:
Pure Extracted RNA was treated with DNase I enzyme to discard genomic DNA
by use (DNase I enzyme kit), and it was done depend on Promega company, USA
instructions as the following table (1):
Table (1): DNase I Treatment master mix preparation
The Mixture
Total RNA 1µg
DNase I enzyme
DEPC water
10X buffer
Total

The Volume
10µl
2 µl
4 µl
4 µl
20 µl
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Use It (37C°) for (30) min. For incubation. Then, added 1μl stop solution then
incubated the samples at (65C°) for (10) min. For the decreased activity of the
enzyme of DNase.

cDNA synthesis:
By using AccuPower® RocktScript RT PreMix kit with DNase-I treatment, RNA
samples used in cDNA synthesis step that provided from Bioneer company, Korea
and done according to company instructions as the following table:
Table (2): RT master mix for cDNA synthesis
RT master mix

The Volume

The Random Hexamer primer (10pmol)

(1) µl

The Total RNA 100ng/ul

(10) µl

The DEPC water

(9) µl

The Total

(20) µl

Then the mixture put in AccuPower RocketScript RT PreMix specific tubes.
Converting the RNA to cDNA by a thermocycler apparatus as the table below :
Table (3): Thermocycler conditions for cDNA synthesis
The Step

The Temperature

The Time

cDNA synthesis

(50 °C)

(1) h

Heat inactivation

(95 °C)

(5) min.

Quantitative Real-Time PCR (qPCR):
qPCR was performed for detection and quantification of relative gene expression
of hemolysin mRNA transcript levels from E. coli that isolated from clinical infection
cases in cattle whereas, it was carried out by using (2-∆∆CT Livak method) (Livak and
Schmittgen, 2001)(1). The qPCR reaction was done on a Real-Time PCR system
(BioRad. the USA) by using SYBER Green dye qPCR master mix that used in
detection and amplification of target genes and rssA housekeeping gene for
normalization of gene expression. The Primers were designed using the primer3 plus
(Primers sequences are a list in Table 4).
Table (4): RT-qPCR primers with their sequence.
Primer
hlA

Sequence
F

AATGGGAAAAGGAGCATG
GC
3

Amplicon
size

GenBank

143bp

NC_007365.1

GCAAAACCAAGTTGGGTG
TG
TTGCCCGCAAATATCTACG
F
C
ACCAACGGCAAAAGTTCG
R
TC
R

rssA

102bp

NC_000913.3

qPCR master mix was prepared for the hlyA target gene and rssA housekeeping
gene according to (AccuPowerTM2XGreen Star qPCR master mix kit. Bioneer .Korea)
instructions as following table (5):
Table (5): qPCR master mix preparation

The qPCR master mix reaction component placed in qPCR white tube strips and
mixed by Exispin vortex centrifuge for three minutes, then the strips placed in
Miniopticon Real-Time PCR system BioRad. The USA as following thermocycler
conditions table 6:
Table (6): qPCR thermocycler conditions.

Results:
4

1-Real-time PCR detection results
The results appeared that only (18) Escherichia coli have hemolysin production as
the following table:
Table (7): Number and percentage of hemolysin production isolates.
Escherichia coli
isolate source

No of tested isolate

Positive isolates and
percept %

Mastitis milk

9

7/9 (77%)

Abortion

5

5/5 (100%)

Diarrhea

10

6/10 (60%)

Figure (1): Real-Time PCR amplification plots based SYBER green for detection
hemolysin gene producing Escherichia coli isolate, Where the red plot
(diarrhoea), blue plot (Mastitis milk), and green plot (abortion).

2- Relative gene expression analysis results:
Table (1): The relative gene expression analysis of hemolysin gene producing
Escherichia coli isolate reference Livak method.
Fold change
Mean ±
Isolate source
CT (hlyA)
CT (rssA)
ΔCT
expression
St. error
Milk
33.634
33.723
0.089
1.064
Milk
32.354
33.123
0.769
1.704
Milk
33.743
33.873
0.130
1.094
5

Milk
Milk
Milk
Milk
Abortion
Abortion
Abortion
Abortion
Abortion
Diarrhea
Diarrhea
Diarrhea
Diarrhea
Diarrhea
Diarrhea

32.152
33.136
32.346
33.142
30.352
30.225
29.762
30.763
30.723
32.972
31.631
31.531
31.345
31.341
31.462

34.332
33.341
32.952
32.734
32.922
33.216
33.143
33.531
33.634
33.582
33.634
33.723
33.182
34.345
33.532

2.180
0.205
0.606
-0.408
2.570
2.991
3.381
2.768
2.911
0.610
2.003
2.192
1.837
3.004
2.070

4.532
1.153
1.522
0.754
5.938
7.950
10.418
6.812
7.521
1.526
4.008
4.569
3.573
8.022
4.199

1.689

7.728

4.316

Relative hlA gene expression
7.728

Fold change (mRNA transcript level)

9.000
8.000
7.000
6.000

4.316

5.000
4.000

1.689

3.000
2.000
1.000
0.000
Milk isolate

Abortion isolate
isolate source

Diarrhea isolate

Figure (1): Gene expression levels of hlyA mRNA. The values are normalized for
rssAmRNA expression. Bars display the mean and the standard Error (ST.E) of
three independent experiments, significant at **p<0.05.
Discussion:
Virulence factors enable E. coli to colonies lining layer of many of the tissue and
the organs such as udder, intestine and uterine.These genes make the bacteria more
virulence, and more resistance to immune defence, the capacity of E. coli to produce
many virulence factors that contribute its pathogenicity (25), hemolysin production
produce by E.coli isolates (26).
According to our result, the percentage of total hemolysin production E.coli
isolates by using real-time PCR was (75%). That near to results of (27) and (28)
which they recorded were (68.45%) and (68.5%) respectively, while (29) recorded
(90%) more than our results and (30) found (41.36%) that considered less than our
result.
6

The seasons and geographic determinants have a great and important role in the
prevalence of virulence genes of E.coli isolates. Where it was recorded in summer
more than winter and other seasons, there are significant differences in rates of the
distributions of virulence genes in E.coli isolates that isolated from milk samples
taken in different seasons also from the different area, it has different values of the
hlyA gene (31).
Where E.coli isolates carried the percentage of occurrence of HLyA gene by using
real-time PCR was 7/9(77%), 5/5(100%), and 6/10(60%) in Mastitis milk, Abortion
and Diarrhea cases in cattle respectively. But (32) found (40%) of isolates able to
produce hemolysin toxin on blood agar that less than the rate of our results. Also (26),
(33) and (34) recorded lower rates. It were (41.36%), (23.7%) and (11.6%)
respectively. (35) found the prevalence of (16.6% – 41%) depends on the type of
samples that less than our results, while (36) recorded high percentage (93.7%) that
considered more than our study.
In the USA, (37) record prevalence of hly A gene in E.coli was (63%), and in Spain
(38) record the rate was (56%). While in Iran (39) In Spain (40) and Egypt (41) found
the prevalence of hlyA gene that isolated from E.coli from milk were (23%), (35%)
and (50.2%) respectively; all above represent less than the value of our results .
Many of studies recorded the prevalence of hly A gene in E.coli close to our rates
like (42) where record (71.3%) in Canada.
According to our results, hemolysin production E.coli isolates were more
expression of toxin production (more activity and more effective) in abortion samples
followed by diarrhoea sample then milk samples,
We can explain that by a suggestion by aborted uterine fluids contain a large
amount of blood because of the destruction of blood vessels. While mastitic milk and
diarrheic feces either contain little blood amount or empty from blood, amount of
blood will stimuli the E.coli isolates to increase gene expression of a hlyA gene, in
another meaning the gene expression depends on the amount of blood in the
environment.
The bacteria produce hemolysin toxin only when needed, whenever amount of the
blood is larger, it will hemolysin secreted more(43), the hemolysin is synthesised
intracellular and needs Ca2+ ions in the extracellular medium wherever the activity
depends on internal and external factors (44) and (45).
There are some other causes play a great role to control the expression of
hemolysin gene by E.coli isolates where some strains will produce loss hemolysin
production in the presence of streptomycin, sodium cyanide, rifampin and nalidixic
acid. Also, it shows maximum expression at pH (7-8) (46). Some of the compounds
present in the meat extract medium have a great role for stimulation E.coli isolates to
the production of hemolysin (46).(47) confirm the calcium is important ion for
increased gene expression of hemolysin.
Also, the growth time of the colony is considered another important factor for
increasing haemolysin production. It was detected when bacteria were grown in a
specific atmosphere at temperature 37 "C for 16 h, that similar to animal body
temperature (48) (49), the oxygen, glucose and iron are considered important additive
factors to stimuli up-regulation of the hlyA gene in E.coli isolates (50) (51).
Hemolytic Escherichia coli becomes more active in the medium that contains a
mineral, salt and haemoglobin. The producing and releasing hemolysin toxin was
stopped in the presence of energy metabolism inhibitors such as sodium azide,
potassium cyanide and dinitrophenol. Also, a similar effect that observed in the
presence of neuroactive drugs and procaine which decrease protein production (52).
7

Furthermore, there are some drugs have an effect on gene expression of E.coli isolates
in the presence of nalidixic acid, rifampin, streptomycin, and chloramphenicol (52)
(46). All these factors play an important role in determined gene expression of
hemolysin toxin in E.coli isolates. All these factors explain the contrast in the degree
of expression among the samples.
At finally; secretion hemolysin toxin by E.coli depend on several internal and
external factors that present in around the environment; these factors will determine
gene expression.
Reference:
1-Ernest Hovingh, Extension Veterinarian, Virginia-Maryland Regional College
of Veterinary Medicine, Virginia Tech.(2009). Abortions in Dairy Cattle - I
Common Causes of Abortions. publication 404-288.
2-E. J. Bicknell, C. Reggiardo, T. H. Noon, G. A. Bradley, F. Lozano–
Alarcon.(2005).ABORTION DISEASES OF RANGE CATTLE. Animal Care
and Health Maintenance.
3-Cristina Bogni, Liliana Odierno, Claudia Raspanti, José Giraudo, Alejandro
Larriestra, Elina Reinoso, Mirta Lasagno, Mirian Ferrari, Edith Ducrós, Cecilia
Frigerio, Susana Bettera, Matías Pellegrino, Ignacio Frola, Silvana Dieser and
Claudina Vissio.(2011).War against mastitis: Current concepts on controlling
bovine mastitis pathogens. Science against microbial pathogens: communicating
current research and technological advances.
4-A. Villarroel.(2009).Scours in Beef Calves Causes and Treatments. EM 8977-E
Aurora Villarroel, Extension veterinarian, Oregon State University.
5-WANG MC, TSENG CC, WU AB, HUANG JJ, SHEU BS AND WU JJ.
(2009). Different roles of host and bacterial factors in Escherichia coli extraintestinal infections. Clin Microbiol Infec. 15: 372-379.
6-BAUCHART P, GERMON P, BREE A, OSWALD E, HACKER J AND
DOBRINDT U. (2010). Pathogenomic comparison of human extraintestinal and
avian pathogenic Escherichia coli--search for factors involved in host specificity
or zoonotic potential. Microb Pathog 49: 105-115.
7-Fedio, W.M., Jinneman, K.C., Yoshitomi, K.J., Zapata, R., Wendakoon, C.N.,
Browning, P. and Weagant, S.D. (2011) Detection of E. coli O157:H7 in raw
ground beef by PathatrixTMimmunomagnetic-separation, real-time PCR and
cultural methods. Int J Food Microbiol 148, 87–92.
8-Bentancor, A., Rumi, M.V., Carbonari, C., Gerhardt, E., Larza, M., Vilte,
D.A., Creydt, V.P., Chinen, I. (2012) Profile of Shiga toxin-producing
Escherichia coli strains isolated from dogs and cats and genetic relationships
with isolates from cattle, meat and humans. Vet Microbiol 156, 336–342.
9-Rey, J., Sa′nchez, S., Blanco, J.E., Hermoso de Mendoza, J., Hermoso de
Mendoza, M., Garcı′a, A., Gil, C., Tejero, N. (2006) Prevalence, serotypes and
virulence genes of Shiga toxin-producing Escherichia coli isolated from ovine
and caprine milk and other dairy products in Spain. Int J Food Microbiol 107,
212–217.
10- Felmlee, T., S. Pellett, and R. A. Welch. (1985). Nucleotide sequence of an
Escherichia coli chromosomal hemolysin. J. Bacteriol. 163:94–105.
11- Hess, J., W. Wels, M. Vogel, and W. Goebel. (1986). Nucleotide sequence of a
plasmid encoded hemolysin determinant and its comparison with a

8

corresponding chromosomal hemolysin sequence. FEMS Microbiol. Lett. 34:1–
11.
12- Bhakdi, S., S. Greulich, M. Muhly, B. Eberspacher, H. Becker, A. Thiele, and
F. Hugo. (1989). Potent leukocidal action of Escherichia coli hemolysin mediated
by permeabilization of target cell membranes. J. Exp. Med. 169: 737–754.
13- Gadeberg, O. V., and I. Orskov. (1984).In vitro cytotoxic effect of ahemolytic Escherichia coli on human blood granulocytes. Infect. Immun. 45:255–
260.
14- Bhakdi, S., M. Muhly, S. Korom, and G. Schmidt. (1990). Effects of
Escherichia coli hemolysin on human monocytes: cytocidal action and
stimulation of interleukin 1 release. J. Clin. Invest. 85:1746–1753.
15- Suttorp, N., B. Floer, H. Schnittler, W. Seeger, and S. Bhakdi. (1990). Effects
of Escherichia coli hemolysin on endothelial cell function. Infect. Immun.
58:3796–3801.
16- Keane, W. F., R. Welch, G. Gekker, and P. K. Peterson. (1987). Mechanism
of Escherichia coli a-hemolysin induced injury to isolated renal tubular cells.
Am. J. Pathol. 126:350–357.
17- Mobley, H. L. T., D. M. Green, A. L. Trifillis, D. E. Johnson, G. R.
Chippendale, C. V. Lockatell, B. D. Jones, and J. W. Warren. (1990).
Pyelonephritogenic Escherichia coli and killing of cultured human renal
proximal tubular epithelial cells: role of hemolysin in some strains. Infect.
Immun. 58:1281–1289.
18-Kenny, B., R. DeVinney, M. Stein, D. J. Reinscheid, E. A. Frey, and B. B.
Finlay.(1997). Enteropathogenic E. coli (EPEC) transfers its receptor for
intimate adherence into mammalian cells. Cell 91:511–520.
19-Paton, A.W. and Paton, J.C. (1998) Detection and characterization of Shiga
Toxigenic Escherichia coli by using Multiplex PCR Assays for stx1, stx2, eaeA,
Enterohemorrhagic E. coli hlyA, rfbO111, and rfbO157. J Clin Microbiol 36,
598–602.
20-Rey, J., Sa′nchez, S., Blanco, J.E., Hermoso de Mendoza, J., Hermoso de
Mendoza, M., Garcı′a, A., Gil, C., Tejero, N. (2006) Prevalence, serotypes and
virulence genes of Shiga toxin-producing Escherichia coli isolated from ovine
and caprine milk and other dairy products in Spain. Int J Food Microbiol 107,
212–217.
21-Michael Härtlein, Sigrid Schießl, Wilma Wagner, Ursula Rdest, Jürgen Kreft,
and Werner Goebel. (1983). Transport of Hemolysin by Escherichia coli. Journal
of Cellular Biochemistry 22:87-97 Protein Transport and Secretion 33-43.
22- Hughes C, Hacker J, Roberts A, Goebel W. (1974) Infect Immunol 39:546,
1983. 5. Goebel W, Royer-Pokora B, Lindenmaier W, Bujard H: J Baeteriol
118:964.
23- Müller D, Hughes C, Goebel W:(1983) J Baeteriol 153:846.
24-Beutin, L., Alexksic, S., Zimmerman, 5. & Gleier, K. (1994). Virulence factors
and phenotypic traits of Verotoxigenic strains of Escherichia coli isolated from
human patients in Germany. Med Microbiol lmmunol 183, 13-21.
25-Emody, L., Kerenyi, M. and Nagy, G. (2003). Virulence factors of
uropathogenic Escherichia coli. Int. J. Antimicrob. Agents. 22: 29-33.
26-Raksha, R., Srinivasa, H. and Macaden, R.S. (2003). Occurrence and
characterization of uropathogenic E. coli in urinary tract infection. Indian Med.
Microbiol. 21: 102-107.

9

27- Siegfried, L .; Kmetova, M .; puzova ,H .; Molokacova, M . andFilka ,J.
(1994).Virulence associated factors in E. coli strains isolated from children with
Urinary tract infections. J. Med Microbiol . 41: 127-32.
28- AnwarKadhimAL–Saffar ,WejdanR.Taj Al-daan, Shahad Abed Al Redha
Ali.( 2016).Effect of Piper cubeba fruits extract on Hemolysin production of E.
coli isolated from urinary tract infection. International Journal of ChemTech
Research CODEN (USA): IJCRGG, ISSN: 0974-4290, ISSN(Online):2455-9555
Vol.9, No.12, pp 476-482,
29- Vaish, R . ; Padeep MMS. ; Setty CR. and Kandi, V .(2016).Evolution of
virulence factors and antibiotic sensitivity pattern of E .coli isolated from extra
intestinal infection . J. CureusV8(5) e604.
30- Kausar ,Y .; Chunchanur , SK . ; Nadagir, SD .and Halesh LH,
Chandrasekhar MR.(2009).Virulence factors, Serotypes and Antimicrobial
susceptibility pattern of Escherichia coli in urinary tract infections. Al amen.J
.Med Sciences.;02:4751.
31-Ebrahim RAHIMI ,Faham KHAMESIPOUR , Farzad YAZDI , Hassan
MOMTAZ ,(2012). Isolation and Characterization of Enterohaemorragic
Escherichia coli O157:H7 and EHEC O157:NM from Raw Bovine, Camel, Water
Buffalo, Caprine and Ovine Milk in Iran . Kafkas Univ Vet Fak Derg 18 (4): 559564.
32-Jwan Ahmed Ali. (2012). Hemolysin and Bacteriocin Production of E. coli
Isolated from Urinary Tract Infection. Journal of Babylon University/Pure and
Applied Sciences/ No.(5)/ Vol.(20).
33-Sharma, S., Bhat, G.K. and Shenoy, S. (2007). Virulence factors and drug
resistance in Escherichia coli isolated from extra intestinal infections. Indian
Journal of Medical Microbiology. 25 (4): 369-373.
34-Kazunori Murase, Tadasuke Ooka, Atsushi Iguchi, Yoshitoshi Ogura,
Keisuke Nakayama, Md Asadulghani, Md Rakibul Islam, Hirotaka Hiyoshi,
Toshio Kodama, Lothar Beutin and Tetsuya Hayashi.(2012). Haemolysin E- and
enterohaemolysin-derived haemolytic activity of O55/O157 strains and other
Escherichia coli lineages. Microbiology, 158, 746–758 DOI 10.1099/mic.0.0547750.
35-Yasmeen, K., Sneha, K.C., Shobha, D.N., Halesh, L.H. and Chnder, M.R.
(2009). Virulence factors serotypes and antimicrobial susceptibility pattern of E.
coli in urinary tract infections. Alamen J. Med. Sci. 2 (1): 47-51.
36-Marques LR1, Abe CM, Griffin PM, Gomes TA.(1995) . Association between
alpha-hemolysin production and HeLa cell-detaching activity in fecal isolates of
Escherichia coli. J Clin Microbiol. São Paulo, Brazil.;33(10):2707-9.
37- Karns J. S., J. S. Van Kessel,B. J. McClusky,and M. L. Perdue. (2007). The
incidence of Escherichia coli O157:H7 and E. coli Virulence Factors in US Bulk
Tank Milk as Determined by Polymerase Chain Reaction.American Dairy
Science Association. J. Dairy Sci. 90:3212–3219.
38-JORGE BLANCO,MIGUEL BLANCO, JESUS E. BLANCO, AZUCENA
MORA,NRIQUE A. GONZALEZ, MARIA I. BERNARDEz, MARIA P.
ALONSO, AMPARO COIRA, ASUNCION RODRIGUEZ, JOAQUIN REy,:j:
JUAN M. ALONSO,:j: AND MIGUEL A. USERA§.(2003).Verotoxin-Producing
Escherichia coli in Spain: Prevalence, Serotypes, and Virulence Genes of 0157H7
and Non-0157 VTEC in Ruminants, Raw Beef Products, and Humans. the
Society for Experimental Biology and Medicine.

10

39-Yaghobzadeh, N.; Ownagh,A.; Mardani, K. and Khalili, M.(2011).
Prevalence, molecular characterization and serology of Shiga toxin producing
Escherichia coli isolated from buffaloes in West Azerbaijan, Iran.
40-Blanco J, Blanco M. Blanco JE. Mora A. Alonso MP. Gonzalez EA.
Bernardez MI. Epidemiology of verocytotoxigenic Escherichia coli (VTEC) in
ruminants. In: Duffy G. Garvey P. McDowell DA. Eds. Verocytotoxigenic E. coli.
Trumbull. CT: Food and Nutrition Press. ppll3-148.2001.
41-El-Jakee -J.K., R.M. Mahmoud, A.A. Samy, Mona A. El-Shabrawy, M.M.
Effect and W.A. Gad El-Said.(2012).Molecular Characterization of E. coli
Isolated from Chicken, Cattle and Buffaloes. International Journal of
Microbiological Research 3 (1): 64-74.
42-Gehua Wang,Clifford G. Clark, and Frank G. Rodgers. (2002). Detection in
Escherichia coli of the Genes Encoding the Major Virulence Factors, the Genes
Defining the O157:H7 Serotype, and Components of the Type 2 Shiga Toxin
Family by Multiplex PCR. JOURNAL OF CLINICAL MICROBIOLOGY, p.
3613–3619.
43-Griffiths BB, McClain O (1988). "The role of iron in the growth and
hemolysin (Streptolysin S) production in Streptococcus pyogenes". J. Basic
Microbiol. 28 (7): 427–36. PMID 3065477. doi:10.1002/jobm.3620280703.
44-Goñi FM1, Ostolaza H.(1998). E. coli alpha-hemolysin: a membrane-active
protein toxin. Braz J Med Biol Res. ;31(8):1019-34.
45-Burnside K, Lembo A, de Los Reyes M, Iliuk A, Binhtran NT, Connelly JE,
Lin WJ, Schmidt BZ, Richardson AR, Fang FC, Tao WA, Rajagopal L
(2010). "Regulation of hemolysin expression and virulence of Staphylococcus
aureus by a serine/threonine kinase and phosphatase". PLoS ONE. 5 (6):
e11071. PMC 2884019 . PMID 20552019. doi:10.1371/journal.pone.0011071
46-EVERETT C. SHORT, JR., AND HAROLD J. KURTZ.(1971). Properties of
the Hemolytic Activities of Escherichia coli. INFECTION AND IMMUNITY, p.
678-687 Vol. 3, No. 5
47- Snyder, I. S., and P. Zwadyk. (1969). Some factors affecting the production
and assay of Escherichia coli haemolysins. J. Gen. Microbiol. 55:139-143.
48-Henrik Chart, Claire Jenkins, Henry R. Smith, Dawn Hedges and Bernard
Rowe. (1998). Haemolysin production by strains of Verocytotoxin-producing
Escherichia coli . MivObiolOgy , 144,103-1 07 Printed in Great Britain.
49-Beutin, L., Geier, D., Zimmerman, 5. & Karch, H. (1995). Virulence markers
of Shiga-like toxin-producing Escherichia coli strains originating from healthy
domestic animals of different species. J Clin Microbiol33, 631-635.
50-Lebek, G. & Gruening, H. M. (1985). Relationship between the hemolytic
property and iron metabolism in Escherichia coli. lnfect lmmun 50, 682-686.
51-Neil R. Wyborn, Melanie R. Stapleton, Valia A. Norte, Ruth E. Roberts,
Jamie Grafton, and Jeffrey Green.(2004). Regulation of Escherichia coli
Hemolysin E Expression by H-NS and Salmonella SlyA. JOURNAL OF
BACTERIOLOGY, Mar. p. 1620–1628 Vol. 186, No. 6
52-W. SPRINGER AND W. GOEBELt.(1980).Synthesis and Secretion of
Hemolysin by Escherichia coli. OURNAL OF BACTERIOLOGY, Oct. p. 53-59
Vol. 144, No. 1.

11

دراسة التعبير الجيني لالشيريشيا القولونية المرضية المنتجة لحال الدم المعزولة من حاالت سريرية معدية في
االبقار بواسطة استخدام تفاعل السلسلة المتعدد للنسخ العكسي

م .حسن حاجم ناصر
كلية الطب البيطري
جامعة القادسية

م.م.غسان خضير اسماعيل
كلية الطب البيطري
جامعة القادسية

نور محمود مجيد
كلية طب االسنان
جامعة القادسية

الكلمات االفتتاحية  :التعبير الجيني  ,الحال للدم  ,االبقار  ,تفاعل السلسلة المتعدد في الوقت الحقيقي
الخالصة :
الهدف الرئيسي من الدراسة الحالية هي التحقيق في تشخيص وتعبير السم الحال للدم (الهيمواليسين) في
عزالت االشيريشيا القولونية التي عزلت من حاالت سريرية بيطرية تضمنت  ,عينات حليب من حاالت اللتهاب
الضرع و اجهاض و اسهال في ابقار في مدينة الديوانية بواسطة استخدام تقنية تفاعل السلسلة المتعددة في الوقت
الحقيقي  .العينات الكلية المستخدمة في هذه الدراسة هي ( )24عزلة  ,تضمت ( )9حاالت من حليب من ابقار
مصابة باللتهاب الضرع  ,و( )5حاالت اجهاض و( )10حاالت من حاالت اسهال في االبقار ,النسبة الكلية
لعزالت االشيريشيا القولونية الحاملة لتوكسين الحال للدم هي ( ,)%75حيث نسبتة وبائية العزالت الحاملة
لتوكسين الحال للدم كانت ( )77%و (  )100%و ( )60%في عينات الحليب وعينات االجهاض و عينات
االسهال على التوالي  .نستنتج ان انتاج الهيوتوكسين بواسطة عزالت االشيريشيا القولونية متباين في الفعالية
اعتمادا عن نوع العينة ,الدراسة وجدت ان عزالت االشيريشيا القولونيةفي عينات االجهاض لها قدرة اكثر تعبيرا
تليها عزالت االسهال ومن ثم عزالت الحليب.
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