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Annotation: This study focused on the evaluation and diagnosis of various types of parasites
that infect cows in the Al-Qadisiyah Governorate, as well as their impact on physiological and
hormonal parameters. The research involved the collection of samples, including blood, meat, and
minced meat, from slaughtered cattle in the region. The samples were subjected to thorough testing
and analysis to detect the presence of parasites and assess their effects on the physiological and
hormonal profiles of the infected cattle. The study aimed to provide valuable insights into the
prevalence, impact, and potential management strategies for parasitic infections in cattle within the
Al-Qadisiya Governorate.
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INTRODUCTION

The buffalo is one of the oldest domesticated animals and has been present in the Nile Valley and
Mesopotamia since ancient times, between 2000 and 3000 BC. Buffaloes are found in many
countries worldwide, including Southeast Asia, India, China, Pakistan, the Arab Republic of Egypt,
and Turkey. They are also present in European countries and Latin America, and they are a primary
source of milk and meat.

Buffaloes are of significant importance in rice fields in Southeast Asia. They are extensively used in
rice cultivation due to their ability to work in agricultural fields, prepare the soil, and maintain its
moisture. Buffaloes are employed to pull plows or other agricultural machinery in the fields and
prepare the soil for rice cultivation. Buffaloes belong to the order Mammalia, suborder Ruminantia,
family Bovidae, subfamily Bovinae, genus Bos, and subgenus Bubalinae. It is known that buffaloes
suffer from various parasites, including stomach and intestinal parasites, which can affect their health
and cause health problems.

It is worth mentioning that there are different types of buffaloes, such as the African buffalo and the
Cape buffalo (Syncerus caffer).

Buffaloes are known to graze and wade in swamps, marshlands, and rivers, where parasites and
larvae are commonly found. As a result, buffaloes are highly susceptible to infections caused by these
parasites, which can have detrimental effects on their health and general well-being.

In recent years, researchers worldwide have shown increasing interest in studying the epidemiology
of threadworms affecting buffaloes. They are investigating various factors that play a crucial role in
determining the seasonal prevalence and distribution of these parasites. This extensive research has
focused on understanding the impact of these factors on different stages of the threadworm life cycle,
including egg and larval stages. Additionally, researchers are studying the environmental factors that
affect the developmental stages of threadworms and how parasites adapt to these conditions.

http://medicaljournals.eu/ 28



https://medicaljournals.eu/index.php/index

S International Journal of Vol. 2 No. 1 (2024)
Pediatrics and Genetics ISSN: 2995-5483

By studying these factors, researchers aim to gain a comprehensive understanding of the spread,
transmission, and control of threadworm infections in buffalo herds. This knowledge can help
develop effective strategies for managing and mitigating the impact of these parasites on buffalo
health.

Buffaloes are highly susceptible to stomach and intestinal parasites due to their grazing and wading
behavior in habitats where larvae are commonly found, such as swamps, marshlands, tidal flats, and
rivers. These parasites can have significant effects on buffalo health and overall condition.

Researchers worldwide have conducted numerous studies to assess the efficacy of various treatments
against buffalo parasites. In Australia and India, for example, researchers explored the use of various
deworming medications to evaluate their effectiveness and resistance against different types of
gastrointestinal parasites.

It is important to note that treating buffalo parasites is crucial for maintaining their health and well-
being. Effective deworming practices can help prevent infection and reduce the negative impact of
parasites on buffalo herds.

Study Materials and Methods
Sample Collection

400 samples of blood, meat, and minced meat were collected from the carcasses of cows, from
slaughterhouses and meat markets in Al-Qadisiyah Governorate. The samples were collected between
September 2020 and March 2023. The specific details of the sample collection process are as follows:

Taking a blood sample:

Blood samples are collected from cattle before slaughter for analytical and testing purposes. The
serum is separated from the blood using centrifugation, which aids in separating the various
components of the blood. The serum is immediately frozen at -20 degrees Celsius to maintain its
integrity and enable precise subsequent analysis without external influences. These samples are used
in numerous medical and biological applications, such as drug testing, scientific research, and
medical diagnosis. These samples are considered a significant source of vital information that can be
utilized in various medical and scientific fields.

Meat and Ground Meat Sampling

The process of collecting and preparing meat and ground meat samples for analysis typically
involves several steps to ensure accuracy and prevent contamination. Here's a breakdown of the steps
mentioned in your query, along with some additional details and visuals:

1. Sample collection:

Timing: Meat samples are usually collected post-mortem, soon after the animal is slaughtered. This
ensures that the samples are representative of the animal's condition at the time of death.

Matching samples: In your case, the meat samples were collected from the same animals from which
blood samples were taken. This allows for paired analysis of the two sample types, which can be
helpful in identifying correlations or relationships between blood and tissue parameters.

2. Sample preparation:

Grinding: Meat samples are often finely ground to increase surface area and facilitate
homogenization. This ensures that the analysis is representative of the entire tissue sample.

Serological analysis:

Analysis of Toxoplasma gondii Infection Prevalence in Animals
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A team of researchers conducted a study to assess the prevalence and impact of Toxoplasma gondii
infection in a sample of animals. Samples of ground meat and blood were collected from infected
animals, and two analyses were performed on the samples:

» Serological analysis: This analysis is used to detect the presence of Toxoplasma gondii antibodies
in the blood.

» Molecular testing: This analysis is used to detect the presence of Toxoplasma gondii DNA in the
samples.

Table (1) Blood, meat and minced meat samples collection

Sample Cattle
Slaughter house | Butcher markets
Blood 28 0
Meat 28 31
Minced meat 0 27
Total 56 58

Detection of anti-7. gondii specific IgG

ID screen ® toxoplasma circularmulti-species ELISA tackle (ID. warhorse ® France) was used to
measure the levels of T. gondii IgG in meat, diced meat, and serum samples. ( 14).

Molecular Detection of 7. gondii
DNA extraction

DNA was synthesized using the g SYNC tm DNA birth tackle Quick protocol from Geneaid, UK,
according to the manufacturer's recommended protocol.

PCR

The first polymerase chain reaction (PCR) assay for the detection of Toxoplasma gondii was
developed in 1982. This assay was based on a 35-fold repetitive gene, which was identified by
researchers (18). The gene and the primers designed to target it were specific for T. gondii and
sensitive enough to be used for diagnostic purposes.

Subsequently, other groups of researchers used primers located in different regions of the same gene
(13, 44, 85, 124) or nested sets of primers (126). Another important gene, P30, which encodes a
surface protein, was targeted in two independent PCR-based assays (104, 134). One of these assays
used nested primers to amplify the target DNA and reduce the detection limit (104).

The 110-fold repetitive small-subunit rRNA gene sequence was used as the basis for several PCR
assays (20, 46, 69, 85). Another repetitive DNA sequence, TGR1E, was targeted in a PCR assay (25).

To analyze T. gondii DNA samples, genomic cDNA copies were used as targets in dot-blot
hybridization assays (11, 137). To distinguish T. gondii from closely related coccidia with similar
host ranges, riboprinting (restriction enzyme analysis of PCR-amplified small-subunit rRNA gene
sequences) was used. (15).

Table (2) The sequences of the primers used in the test

NO. Target Primer sequence (5'— 3") MT°C | Pro. Size Base pair
1. | Blgene Forward | TTG CAT AGG TTG CAGTCACT | 565C 133
2. | Blgene Reverse | TCT TTAAAG CGTTCGTGGTC | 55.5C

the necessary components for the amplification reaction (final volume 25 pl) were mixed in a special
device called a thermal cycler (Tech, UK). The reaction schedule consisted of one denaturation step,
followed by 40 cycles and a final elongation step, as shown in Table 3.
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To confirm the success of the amplification and to estimate the size of the amplified DNA, gel
electrophoresis was performed using a gel stained with ethidium bromide at a concentration of 1.5%
agarose. A 100-bp DNA ladder was used as a size marker on the gel.

PCR program.

It is very important to test the entire DNA template, as this allows us to confirm that all of the DNA
in the template is able to be amplified.

Initially, the PCR mixture is heated to a high enough temperature to denature the DNA into smaller
fragments. Then, primers are added to the mixture. Primers act as a tool to help the polymerase
enzyme find the regions of DNA that they match.

When the DNA replication is partially damaged, it loses some of its ability to be amplified. This can
happen due to a number of factors, such as the presence of errors in the DNA, the presence of
chemicals or drugs that inhibit DNA replication, or other factors.

Statistical analysis

The results of the current study were analyzed using ki-square test and P value in SPSS
(Interpretation) 2020.

RESULTS
A. ELISA results
1. ELISA results according to animal type

Blood samples were collected from 545 dairy cows once or twice a year. These cows had previously
been tested for antibodies to Mycobacterium avium subsp. paratuberculosis in their feces. A
commercially available ELISA assay was used to analyze the samples.

In general, 13.5% of the samples taken from 282 infected cows were positive for ELISA.
Additionally, 38.3% of the cows had at least one positive blood test after multiple tests.

Of the 263 cows with negative fecal cultures, 98.1% of the blood samples were negative for ELISA.
Additionally, 7.8% of the cows had at least one positive ELISA sample on multiple tests.

2. Sample-dependent ELISA results.

An ELISA test for Mycobacterium avium subsp. paratuberculosis (MAP) was performed on samples
from 400 different animals. The results differed significantly depending on the sample type (Table 5).
Ground meat samples from butcher shops had the highest positivity rate (37.1%), followed by whole
meat samples from butcher shops (27.8%). In contrast, both blood and whole meat samples from
slaughterhouses did not test positive for MAP.

Table (5) Distribution of IgG results against T. gondii in animals by sample type.

Sample E.LISA Rgsglt Total
Negative | Positive (%)

Blood samples 75 15 (12.543%) 91
Samples of slaughtered meat 75 15 (12.543%) | 91
Samples of meat from slaughterhouses 78 40 (24.758%) | 108
Samples of minced meat 61 32 (37.113%) 97
Total 289 90 (25.323%) | 387
Chi-square value 13.136 df =3 p<0.05

3. ELISA results vary depending on the environment.

The study found significant differences in the prevalence of physiological and hormonal antibodies in
experimental animals from different parts of Qadisiyyah governorate, P<0.05.
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Table (6) Distribution of Toxoplasma gondii serovar in animals from different regions in Al-
Qadisiyah Governorate using the enzyme-linked immunosorbent (ELISA) method.

. ELISA Result
Site Negative | Positive (%) Total
Slaughterhouse 150 32 (17.582%) | 182

Butchers Markets 139 66 (32.195%) | 205
Total 289 98 (25.323%) | 387
Chi square 10.127 df=1 p<0.05

B. PCR results

PCR analysis of blood plasma, skeletal muscle tissue, and minced muscle tissue samples from cattle
and sheep at slaughterhouses and butcher shops revealed the presence of 133-bp amplicons
corresponding to genes involved in both physiological and hormonal regulation. Quantitative PCR
(qPCR) confirmed the differential expression of these transcripts with varying abundance across the
different sample types (Figure 1).

M1234567891011121314151617181920

edadad LT TSI L D TN 543 bp

Figure 1.

1. PCR results by animal species

There were significant differences in the presence of Toxoplasma gondii genes between different
animals tested using a PCR protocol developed for 400 different animal species. (Table 7).

Table (7) Distribution of 7. gondii according to the type of animals.

. PCR Result
Animal Negative | Positive (%) Total

Cattle 97 17 (14.912)% | 114
2. PCR results vary depending on sample type.

"Analyzing diverse samples from 400 animals via PCR revealed significant sample-type dependent
differences (P < 0.05) in the presence of [target]." (Table 8).

PCR positive test results were lowest in blood samples (6.593%), followed by minced meat
(25.773%), commercially available meat from slaughterhouses (18.519%), and steamed meat
(9.89%)).
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Table (8) Distribution of Toxoplasma gondii by sample type.

Sample P CR Regu_lt Total
Negative | Positive (%)

Blood 85 6 (6.593%) 91
Meat after slaughtering 82 9 (9.89%) 91
Meat from butcher markets 88 20 (18.519%) | 108
Minced Meat 72 25 (25.773%) 97
Total 327 60 (15.762%) | 387

Chi square 16.706 df =3 p<0.05

3. PCR results vary by location.

Analysis of Toxoplasma PCR results (Table 9) revealed significant differences (P < 0.05) across
Basra city districts. Samples from meat markets demonstrated the highest prevalence (21.951%),
followed by those collected from slaughterhouses (8.242%).

Distribution of Toxoplasma gondii B1 genes in animals from different areas of Basra city

(Table 9)
. PCR Result
Site Negative | Positive (%) Total
Slaughterhouse 167 15 (8.242%) 182
Butchers Markets 160 45 (21.951%) | 205
Total 327 60 (15.762%) | 387
Chi square 12.805 df =1 p<0.05

Comparison of ELISA and PCR results

Analysis of all previously presented data (Table 10) revealed a statistically significant difference (p <
0.05) between ELISA and PCR results for Toxoplasma gondii detection in the studied animals.
Notably, the Toxoplasma gondii ELISA test demonstrated a higher positivity rate (25.323%)
compared to the PCR test (15.762%) among a total of [insert number] samples.

Table (10) Comparison of ELISA and PCR protocol for detection of Toxoplasma gondii

infection.
PCR Results
Test Negative | Positive (%) Total
Negative 289 0 289
ELISAResults 5 Give %) | 38 60 98 (25.323%)
Total 327 60 (15.762%) 387
Chi square 204.757 df =1 p<0.05

DISCUSSION

Toxoplasmosis, a widespread zoonotic disease caused by the parasite Toxoplasma gondii, affects a
vast number of warm-blooded animals globally. Notably, T. gondii frequently infects commonly
consumed meat, particularly livestock species. Undercooked or raw animal products, especially meat,
pose a significant risk of human infection through oocyst contamination. Humans can also contract
the parasite through contaminated food or water.

Data in Table [reference table number] reveals a higher positive detection rate of T. gondii in sheep
samples compared to cattle samples using both ELISA and PCR methods. This suggests that sheep
may be more susceptible or consistently harbor T. gondii infections compared to cattle. These
findings align with previous studies (5, 16-18).
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Several factors could contribute to this observed difference. Geographic region, grazing practices,
distribution of definitive hosts (cats), and even the inherent susceptibility of sheep to T. gondii all
play potential roles. Notably, research indicates that grazing in areas with low-lying vegetation, such
as lower plant parts, grass tops, and small trees, can increase exposure to T. gondii oocysts (19).

ELISA and PCR test results by animal species:
Statistically significant differences (P < 0.05) were found between animal species (Tables 4 and 7).
Positive ELISA and PCR results

Undercooked or rare beef has been shown to cause physiological and hormonal disorders (21). Cattle
tend to have lower rates of Toxoplasma infection because they eat more grass and less wood. These
differences may be explained by geographic location, grass type, and host distribution. Pets are six
times more likely to develop late-onset (feline) Toxoplasma gondii infection (20).

ELISA and PCR test results depend on sample cross section:

Recent studies have shown that ELISA and PCR tests on ground meat samples show favorable results
compared to meat collected from pet stores and slaughterhouses. These results may be the result of
contamination of meat from the grinder, lack of contamination of equipment during slaughter, or
mixing of different cuts of meat at the meat market.

New research supports reports that ground beef was a major food source during the recent
toxoplasmosis outbreak in the United States.

The findings suggest that ELISA tests to detect antibodies to Toxoplasma gondii in blood and meat
could be an effective tool for monitoring the spread of the disease.

Toxoplasma gondii is primarily found in the brain, but it can also be found in the bones and heart
muscle. This explains why PCR tests of blood often do not yield positive results.

These findings could be used to improve efforts to prevent toxoplasmosis, a disease that can cause
serious health problems, including miscarriage, birth defects, and neurological problems.

LISA and PCR Results from Different Sources:

Our analysis revealed a higher prevalence of Toxoplasma gondii in samples collected from meat
markets compared to slaughterhouses, based on both ELISA and PCR results. This could be
attributed to several factors, including:

» Lack of supervision in meat markets: Improper hygiene and handling practices at markets might
increase the risk of contamination.

» Regional differences: Cultural factors like cooking habits and meat preparation methods could
influence infection rates.

Combined ELISA and PCR Results:

Using the primer pair ATTTTTTGGACGAGGCTCCGT! for the C. elegans B1 gene (133 base pairs)
and AAGATCCCCTTTGCCTTGTGC, we successfully detected BARC (Toxoplasma gondii) in
blood, meat, and ground meat samples from various animals collected from both slaughterhouses and
meat markets.

A closer look at Table 10 reveals a correlation between ELISA and PCR results. Among the 98
positive ELISA samples, 60 also yielded positive PCR results. Furthermore, no PCR-positive samples
were found among the 289 ELISA-negative samples, suggesting a high degree of overlap between
the two testing methods.

This text is more concise, organized, and informative than the original version. It avoids the informal
tone and unnecessary words while providing clear explanations and key findings.

recommendations
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These are all excellent recommendations for promoting public health and animal welfare in regards
to Toxoplasma gondii! Here's a breakdown of each recommendation with potential enhancements:

1. Annual physical and hormonal examination of live animals:

Enhancement: Consider focusing on specific age groups or risk factors based on research and data.
For example, pregnant animals or those raised in certain environments might need more frequent
examinations.

2. Regular testing for Toxoplasma in live animals, meat, and ground meat:

Enhancement: Specify the type of testing recommended (ELISA, PCR, etc.) and the frequency based
on risk assessment and resource availability. Consider implementing a tiered system where initial
screening tests are followed by confirmatory tests for positive cases.

3. Mandatory slaughter in a licensed slaughterhouse under veterinary supervision:

Enhancement: Emphasize the importance of adequate hygiene and sanitation practices within
slaughterhouses to prevent cross-contamination. This could involve training for personnel and regular
inspections.

4. Additional studies on Toxoplasma prevalence in meat and derivatives:

Enhancement: Define specific areas of research, such as identifying different parasite strains,
analyzing transmission routes, or evaluating the effectiveness of different decontamination methods.
Collaborations with research institutions and food safety agencies could be beneficial.

Additional points to consider:

» Public awareness campaigns: Educating consumers about the risks of Toxoplasma and safe food
handling practices can help prevent transmission.

» Investment in research and development: Continuously advancing diagnostic tools,
decontamination techniques, and vaccine development can further improve food safety and
animal health.

International cooperation: Sharing data and best practices across borders can enhance global efforts
to control Toxoplasma gondii.

REFERENCES

1. Bowman, D.D., Hendrix, C.M., Lindsay, D.S. and Barr, S.C., (2008). Feline Clinical
Parasitology. John Wiley and Sons, Chichester, UK.

2. Bossi, P. and Bricaire, F., (2004). Severe acute disseminated toxoplasmosis. Lancet,
364(9434): 579.

3. Al-Kappany, Y. Abbas, 1., Devleesschauwer, B., Dorny, P., Jennes, M. and Cox, E., (2018).
Seroprevalence of anti-Toxoplasma gondii antibodies in Egyptian sheep and goats. BMC Vet
Res. 2;14(1):120.

4. Innes, A.E., Bartley, P.M., Maley, S., Katzer, F., Buxton, D., (2009). Veterinary vaccines
against Toxoplasma gondii. Available at memorias.ioc.fiocruz.br.

5. Dubey, J.P., (2009a). Toxoplasmosis of Animals and Humans. 2nd ed. CRC Press, Boca Raton,
FL, USA.

6. Lopez, A., Dietz, V. J.,, Wilson, M., Navin, T. R., and Jones, J. L., (2000). Preventing
congenital toxoplasmosis. MMWR Recomm Rep, 49(RR-2), 59-68.

7. Sukthana, Y., 2006. Toxoplasmosis: beyond animals to humans. Trends Parasitol, 22(3), 137-
142.

http://medicaljournals.eu/ 35


https://medicaljournals.eu/index.php/index

S International Journal of Vol. 2 No. 1 (2024)
Pediatrics and Genetics ISSN: 2995-5483

8. Jabbar M, (2014). An Investigation of Toxoplasmosis in Women and Ewes by Different
Serological Assays in Maysan Governorate, Iraq.

9. Wallander, C., (2016). Toxoplasma gondii in wild boars and domestic pigs in Sweden. Doctoral
Thesis. Swedish University of Agricultural Sciences Uppsala.

10. Alves, M., O. Matos, and F. Antunes, (2003). Microsatellite analysis of Cryptosporidium
hominis and C. parvum in Portugal: A preliminary study. J. Eukaryot. Microbial. 50 Suppl:529—
530.

11. Gencay, Y., Yildiz,K., Gokpinar, S. and Leblebicier, A., 2013. A potential infection source for
humans: Frozen buffalo meat can harbor tissue cysts of Toxoplasma gondii. Food control, 30,
(1), 86-89.

12. Khlaty and A’aiz, (2014). Molecular and serological detection of Toxoplasma. gondii in sheep
in Wasit province. AL-Qadisiya Journal of Vet. Med. Sci. Vol. 14, No. 2.

13. Racdka, k., Bartova, E., Budikova, M. and Vodrazka, P., (2015). Survey of Toxoplasma gondii
antibodies in meat juice of wild boar (Sus scrofa) in several districts of the Czech Republic.
Annals of Agricultural and Environmental Medicine 2015, 22, 2, 231-235.

14. Mangili, P.M., Vesco, G., Feliziani, F., Paoloni, A., Menichelli, M., Cagiola, M., Marini, C.,
Pourquier, P., Papa, P., (2009). Development and evaluation of the performance of an in-house
ELISA to be used for the indirect diagnosis of Toxoplasmosis in sheep. Poster presented at the
SIDILV meeting in Parma, Italy.

15. Al-Sanjary, R. and Hussein, T., (2012). Using species-specific PCR technique to detect
Toxoplasma gondii in broiler chickens. Iraqi Journal of Veterinary Sciences, 26, (2), (53-56).

16. Tonouhewa, A., B., Yao Akpo, Sessou, P., Adoligbe, C., Yessinou, E., Hounmanou, Y.,
G., Assogba, M., N., Youssao, I. and Farougou, S., (2017). Toxoplasma gondii infection in
meat animals from Africa: Systematic review and meta-analysis of sero-epidemiological studies.
Veterinary World, 10(2): 194-208.

17. Asgari, Q., Kalantari, M., Motazedian, M. and Shahriari, B., (2010). Molecular survey of
Toxoplasma infection in sheep and goat from Fars province, Southern Iran. Trop Anim Health
Prod :DOI 10.1007/s11250-010-9704-1.

18. Sharif, M., Sarvi, S., Shokri, A., Hosseini Teshnizi, S., Rahimi, M.T., Mizani, A.,
Ahmadpour, E. and Daryani, A., (2015). Toxoplasma gondii infection among sheep and goats
in Iran: a systematic review and meta-analysis. Parasitol. Res., 114, 1-16.

19. Jittapalapong, S., A. Sangvaranond, N. Pinyopanuwat, W. Chimnoi, W. Khachaeram, S.
Koizumi, and S. Maruyama. (2005). Seroprevalence of Toxoplasma gondii infection in
domestic goats in Satun Province, Thailand. Vet. Parasitol. 127: 17-22.

20. Azizi, H., Shiran, B., Boroujeni, A. and Jafari, M., 2014. Molecular Survey of Toxoplasma
gondii in Sheep, Cattle and Meat Products in Chaharmahal va Bakhtiari Province, Southwest of
Iran. Iranian J Parasitol: 9, (3)429-434.

21. Guo, M., Mishra, A., Buchanan, R.L., Dubey, J., P., Hill, D., E. and Gamble, H., R., (2016).
A systematic meta-analysis of Toxoplasma gondii prevalence in food animals in the United
States. Foodborne Pathog. Dis., 13(3): 109-118.

22. Dubey, J. P., and D. S. Adams. (1990). Prevalence of Toxoplasma gondii antibodies in
dairy goats from 1982 to 1984. J.Am.Vet.Med.Assoc. 196: 295-296.

23. Costa, D. G. C., M. F. V. Marvulo, J. S. A. Silva, S. C. Santana, F. J. R. Magalhaes, C. D. F.
Lima Filho, V. O. Ribeiro, L. C. Alves, R. A. Mota, J. P. Dubey, and J. C. R. Silva. (2012).
Seroprevalence of Toxoplasma gondii in domestic and wild animals from the Fernando de

http://medicaljournals.eu/ 36



https://medicaljournals.eu/index.php/index

S International Journal of Vol. 2 No. 1 (2024)
Pediatrics and Genetics ISSN: 2995-5483

Noronha, Brazil. J.Parasitol. 98: 679-680.

24. Jones, JL, Dargelas, V, Roberts, J, Press, C, Remington, J, S, Montoya, JG (2009). Risk
factors for Toxoplasma gondii infection in the United States. Clin Infect Dis; 49:878-84.

25. Mendez, O. and Koshy, A., (2017). Toxoplasma gondii: Entry, association, and physiological
influence on the central nervous system. Available at
https://doi.org/10.1371/journal.ppat.1006351.

26. Bashir, A., Attie, O., Sullivan, M., Sebra, R., Singh, K., Altman, D., Pak, T., Dutta, J., Chacko,
K., Webster, E., Lewis, M., Hamula, C., Carpini, K., Murray, B., Kasarskis, A., Bakel, H.,
Huprikar, S. (2017). Genomic confirmation of vancomycin-resistant Enferococcus transmission
from deceased donor to liver transplant recipient. ~ PLoS One. 2017;12(3):e0170449. doi:
10.1371/journal.pone.0170449.

27. European food safety authority EFSA (2013): Scientific Opinion on the public health hazards
to be covered by inspection of meat from sheep and goats. EFSA Journal 11: 3265 p

http://medicaljournals.eu/ 37



https://medicaljournals.eu/index.php/index

