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The present study aimed to investigate the clinical, ultrasonographic, and serological
findings of scrotal enlargement in Iragi Awassi rams in Nineveh governorate, Irag. A
total of 172 rams were brought to the Veterinary Teaching Hospital, College of
Veterinary Medicine, and a private clinic by the owners from different areas of Nineveh
governorate between 1/4/2021 to 1/7/2021. All animals underwent ultrasonographic and
serological examinations. The animals were 18 months - 6 years of age, with body
condition scores ranging between 3-4 (on a scale from 1-5). The animal case history
detailed was recorded, and clinical, with the ultrasonographic investigation, was done; a
blood sample was taken to the lab and checked for Brucella spp by the Rose Bengal test.
results revealed a total of 172 rams studied cases were 57 events of scrotal enlargement
in study 57/172 (33.13%). Scrotal enlargement was associated with orchitis 29/57
(50.87%), peri-orchitis 12/57 (20.05%), and epididymitis 11/57 (19.29%). The other
assorted finding was scrotal hernia 2/57 (3.50%), scrotal hematoma 1/57 (1.75%),
hydrocele 1/57 (1.75%), and unilateral cryptorchidism 1/57 (1.75%). Orchitis 29 cases
were associated with no abscess formation on 9/29 (31.03%), single abscess formation
on 8/29 (27.58%), and multiple abscesses formations on 12/29 (41.37%). Serological
tests of males with scrotal enlargement for Brucella spp were in frequency with other
unknown cases which positive to Brucella were 37/57 (64.91%) cases and 22/57
(38.59%) negative cases, respectively. In conclusion, orchitis, peri-orchitis, epididymitis,
and other male scrotal enlargement need more investigation and studies due to their
effect on male fertility. Brucella spp was the main cause of male reproductive system
infection, and ultrasonography was very effective for diagnosing infection when
connected with lab data results.
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Introduction

(4), short time before breeding season, owner and clinician
involved with male breeding soundness to prepare rams to

The Male animal is considered a source of male gamete
(1) which can be used for natural or artificial insemination
purposes. Male reproductive system is exposed to many
serious infections or disorders during the animal lifespan
which consider a pathological conditions like trauma,
injuries, toxicities, lack of libido and inflammations (2,3).
In Northern Irag, breeding season start at begging of June
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be ready and healthy for ewes mating (5). Previous report in
sheep with different areas investigated causes of scrotal
enlargement, orchitis and infectious diseases accompanied
with pathological condition like in Awassi rams, the
frequency of orchitis, peri-orchitis and epididymitis were
47.4,21.1 and 14.1% respectively which reported by Ali et
al. (6) in Saudi Arabia. In Iraq, Al-Hankawei et al. (7),
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found that Brucllea ovis responsible about 12/250, 4.8% of
orchitis and epididymitis in total 250 cases were clinical
diagnosed without referring to percentage of infection of
the rest cases. There were similar study referring brucella
infection in Erbil city/ Northern Iraq (8) and Pakistan (9),
Minas Gerais, Brazil (10) as a mean cause of public
infection. Today, ultrasonography become an important
assisted tool for diagnosing and prognosis of various
pathological condition in animal practice (11,12). It appears
to be useful for diagnosing of intra-scrotal abnormalities,
low fertility causes for breeding soundness examination
(13-17).

To the best of our knowledge, there are a limited
information dealing with causes and infection orchitis or
scrotal enlargement in Iragi Awassi rams, therefor, the
purpose of present study was to investigate the clinical,
ultrasonographic and serological finding of scrotal
enlargement conditions.

Materials and methods

Ethical approve

The study was performed after obtaining of approval of
ethical Committee of Medical Researchers at College of
veterinary Medicine, University of Mosul um.vet.2021.058.

Animals of the study

A total of 172 rams were brought to the Veterinary
Teaching Hospital, College of Veterinary Medicine and
some private clinics form different area of Nineveh
governorate between 1/4/2021 to 1/7/2021. All animals
were undergoing clinical, and serological, ultrasonography
examinations. The animals were 18 month- 6 years of age
with body condition score that ranged between 3-4 (on
scale from 1-5). Some of these animals have pervious
report of successful mating and successful offspring of
lambs and some of them had a history of scrotal
enlargement up to 6 months earlier. Rational percentage of
ram/ewe were 1:20 of hosted animals, barley and hay were
main ration for animal feeding.

Clinical and laboratory tests

A detailed case history of each male includes general
inspection, previous treatment if presented were recorded.
The clinical examination includes examine the external
reproduction part including inspection and palpation of
scrotum, perpetual orifice, mobility of peins and copulatory
organs inside perpetual sheath for any signs of fibrosis,
lesions, afflictions, abnormal structures, trauma, adhesion
and injuries and pain reflex. Scrotal examination includes
measurement of scrotal circumference, constancy, mobility
of the testis, asymmetry of the both testicles, epididymis
and other scrotal contents with viewed enlargements if
noticed. Ultrasonographic examination of the testis were
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carried out with sagittal, transverse, frontal and oblique
planes (was perform also to assessment of epididymal tail)
to check testicular echo-texture by using ultrasound
(kx5100vet, portable ultrasound machine, KeeboMed,
USA), examined area was shaved if necessary and
ultrasound coupling gel was applied. Castration or
hemicastration was performed in some cases under hygienic
conditions. Testicular/ epididymis content aspiration was
also carried out under aseptic condition by using 18 g
aspiration needles in some cases.

Blood samples and testes for brucella spp

A 10 blood samples obtained from jugular vein was
collected in tube without coagulant; sera were harvested
after centrifugation at 3000 xg for 15 minutes. The
superannuated serum was collected. Rose Bengal test as a
rapid slide agglutination assay were performed for detect
antibody against brucellosis.

Results

Results of clinical and ultrasonographic investigation in
present study revealed a total 57 (33.13%) cases of scrotal
enlargement from a total of 172 Awassi rams were
examined. Scrotal enlargement was associated with orchitis
29/57 (50.87%), peri-orchitis 12/57 (20.05%) and
epididymitis 11/57 (19.29%). The other assorted finding
was scrotal hernia 2/57 (3.50%), scrotal hematoma 1/57
(1.75%), and hydrocele 1/57 (1.75%) and unilateral
cryptorchidism 1/57 (1.75%). Orchitis 29 cases was
association with no abscess’s formation 9/29 (31.03%),
single abscess formation 8/29 (27.58%), and multiple
abscesses formation were 12/29 (41.37%) (Table 1).

Table 1: Clinical and ultrasonographic findings

Condition n (%)
Orchitis 29 (50.87)
Peri-orchitis 12 (20.05)
Epididymitis 11 (19.29)
Scrotal hernia 2 (3.50)
Scrotal hematoma 1(1.75)
Hydrocele 1(1.75)
Unilateral cryptorchidism 1 (1.75)

In unilateral orchitis, the other testis found atrophied
with different degrees and content of affected testis were
aspired by sterile syringe were found thick heavy purulent
material of yellowish, greenish or reddish color were
observed, this finding approved by ultrasonographic
examination were show testicular abscess, showing
hypoechoic and hyperechoic and sperm granuloma at
advance stage areas. Hard constancy, atrophy of the testis,
and significant connective tissue development in the tunica
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surrounding the testis are all symptoms of peri-orchitis.
Epididymitis observed mainly at the tail of the epididymis
10/12 (83.33%), head of epididymis was 2/12 (16.66%).
Epididymitis accompanied with abscess 11/12 (91.66%)
(Figures 1-8).

Figure 1: Degeneration of scrotum, hypoechoic
heterogeneous echotexture of testis (black arrow).

Figure 2: Epididymitis, white small spots of inflammatory
cells (one head black arrow), thickened of testis wall
(double head black arrow).

Figure 4: Orchitis in ram, micro-abscesses (black arrow)
with increase wall thickness (red arrow).

Scrotal hernia was soft in palpation with internal viscera
content recorded in two cases. Hydrocele constancy was
soft and clear fluid in scrotal sac. Scrotal hematoma was
discovered in one case, this male has history of mechanical
injuries sustained during fights with other males. After
surgical removed, the size of the testis was somewhat
reduced, and blood vessels were raptured. Unilateral testis
was recorded in one ram, the remaining testis was slightly
big and the animal have a history of successful mating and
lamb producer, this male has unilateral cryptorchidism
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since birth and the remaining testis was still in abdomen.
Serological tests of male with scrotal enlargement for
Brucella spp were in frequency with another unknown
cases which negative to Brucella (Rose Bengal) 37/57
(64.91%) and 22/75 (38.59%) respectively (Table 2).

Figure 8: Ram with swelling of one testis.

Table 2: Serum results of toxoplasmosis and brucellosis and
other causes of scrotal enlargement of Awassi rams

Condition n (%)
Figure 6: Ram with enlargement of both testes. Brucella spp (positive) 37 (46.91)
Other causes (negative) 22 (38.59)
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Discussion

Inflammation of testis/epididymis are the main causes
of scrotal enlargement with Incidence of orchitis, peri-
orchitis, epididymitis, hydrocele, scrotal hernia, scrotal
hematoma and unilateral cryptorchid testis which were
50.87, 20.05, 19.29, 175, 3.50, 1.75 and 1.75%
respectively, these data in agreements with Ali et al. (6)
who approved same results in Awassi rams in Saudi Arabia/
Al-Qassim region which were 47.4, 21.1, 14.1, 10.5, 6.5 %,
respectively but without records of incidence of scrotal
hematoma and unilateral cryptorchidism. The general
similarities of previous research in Saudi Arabia and our
present study may related to same animal husbandry
conditions and same animal housing circumstances with
similarities in time of reproductive season.

Orchitisis most commonly discomfort caused by
infection or trauma. Bacterial infections may develop
hematogenously or occasionally by retrograde movement
from infected accessory sex glands. Peri-orchitis
or epididymitis may coexist and testicular enlargement is
due to edema that accompanies the inflammatory reaction
leading to increase scrotal circumference (18,19).
Brucellosis, is a small demanding gram-negative
coccobacillus bacterium of the genus brucella (7,20,21), the
main sources of infection with brucella spp. were fetal
fluid, vaginal discharge and placenta (6). After entrance of
the body through contaminated food, bacteria successful to
cross host immunity band after bacteremia, bacteria
infected inguinal lymph node and cause orchitis,
epididymitis and arthritis (22,23). there were another
bacteria or infection may be leads to enlargement of
scrotum, orchitis or epididymitis in small ruminants like
Archanobacterium pyogens which was detected as causes
of orchitis and pathogenic for ovine gentilia in animals (6).
Moreover, Trypanosoma brucei, Salmonella enterica subsp.
Diarizonae, Chlamydia spp also isolated from those cases
of orchitis and peri-orchitis infection in a mature ram (6,24-
27).

Epididymitis is an inflammation of the coiled tube
(epididymis) at the back of the testicle that stores and
carries sperm. Brucella ovis which is commonly termed
contagious epididymitis (CE) and damage ram fertility due
to epididymal, testicular, and accessory sex gland
modifications (28) and chronic epididymitis leads to
formation of spermatocele sperm granuloma and
abscessation (6,29,30). Actinobacilus seminis, Histohplis
ovis, Escherichia coli, Corynyebacterium psudeotuberclosis
and Pasturllea hemolyatica were approved in previous
reports as a pathogenic and infectious causes leads to
orchitis and epididymo- orchitis in young and mature rams
and bucks (27). Scrotal hernia is primarily an acquired
disorder brought on by trauma; nevertheless, it is possible
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to have a congenital susceptibility and surgical correction is
the best way to treated these cases (31).

Unilateral cryptorchidism in one male was a disorder
which interfere with male fertility (32,33), but the recorded
case in present study was a pervious case history of
successful lamb product and clinical examination show no
signs of subfertility or lack of libido. Ultrasonography is a
very useful tool for the diagnosis of many male disease or
abnormal  condition, like  orchitis, peri-orchitis,
epididymitis, hydrocele, scrotal hematoma, trauma,
testicular injuries, torsion, scrotal hernia, varicoele, and
malignant diseases. Echotexture analysis by ultrasound-
video analysis could be a valuable tool for assessing Ram,
Buck and Bull fertility (34).

The incidence of brucella spp infection in this study
which recorded and associated with scrotal enlargement
was 46.91% while another cases was 38.59%., these result
was in same range data reports by Al-Majali et al. (35)
which was 47.6% in Southern Jordan and higher than
another result recorded 31.0% in Basra/Southern Iraq (36),
however, incidence may differ because of some factors may
interfere like sample size, number of animals counted, area
of animals, season, climate effect, animal husbandry
condition, type of kits and lab protocols, animal immune
itself with stress condition, but; results of present study rise
high incidence of brucella spp infection and this need more
investigation and attention in the future (37-40).

Conclusion

In conclusion, orchitis, peri-orchitis, epididymitis and
other male scrotal enlargement need more investigation and
studies due to its effect on male fertility. Brucella spp were
main causes of male reproductive system infection and
ultrasonography was very effective tools for diagnosis
infection when connected it’s with lab data results.

Acknowledgment

The authors are very grateful to the University of
Mosul, College of Veterinary Medicine for their a provide
facilities, which helped to improve quality of this work.

Conflict of Interest
The authors declare that no conflict of interest exists.

References

1. Mustafa FF and Naoman UT. Comparative study of using four types
of avian egg yolk on epididymal sperms chilled storage in awassi rams
(Ovis aries). J App Vet Sci. 2021;6(4):46-50. DOI: 10.21608/javs.2
021.88532.1096

2. Pugh DG, Baird AN. Sheep and Goat Medicine. Can Vet J.
2012;55(4):360-361. [available at


http://www.doi.org/10.21608/javs.2%20021.88532.1096
http://www.doi.org/10.21608/javs.2%20021.88532.1096
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3953935/

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Iragi Journal of Veterinary Sciences, Vol. 36, Supplement I, 2022 (47-53)
Proceedings of the 7th (1st International) Scientific Conference, College of Veterinary Medicine, University of Mosul

Costa FL, Silva SM, Nascimento EF. Pathologic evaluation of testis
and epididymis of hairy rams in the semi-arid region of Piaui State.
Arq Bras Med Vet Zootec. 2007;59(5):1110-1116. DOI:
10.1590/S0102-09352007000500004

Hussein EK, Naoman UT, Al-Ajeli RR. Induction of estrus using
human menopausal gonadotrophin in Iragi Awassi ewes. Irag J Vet
Sci. 2021;35(3):529-533. DOI: 10.33899/ijvs.2020.127132.1466
Tibary A, Bouklhg A, EL allali, K. Ram and buck breeding soundness
examination. Rev Mar Sci Agron Vet. 2018;6(2):241-255. [available
at]

Ali A, Derar DR, Osman SA, Tharwat M, Al-Sobayil F, Elshahed, M.
Scrotal enlargement in rams and bucks in Qassim region, central of
Saudi  Arabia: Clinical and ultrasonographic findings and
seroprevalence  of  brucellosis. Trop Anim Health Prod.
2019;51(7):2109-14. DOI: 10.1007/s11250-019-01937-8
AL-Hankawei O, Al-Farwachi M, Al-lragi O. First seriodiagnostic of
Brucella ovis among rams epididymo-orchitis in Mosul city, Iraq.
Egypt J Vet Sci. 2019;50(1):13-16. DOI:
10.21608/EJVS.2019.6540.1055

Al-mashhadany DA. Diagnosis of brucellosis in sheep and goats raw
milk by fast and reliable techniques. Iragi J Vet Sci. 2021;35(4):663-
668. DOI: 10.33899/ijvs.2021.127697.1523

Jamil T, Ullah Khan A, Sagib M, Hussain MH, Mezler F, Rehman A,
Shabbir MZ, Khan AM, Ali SH, Shahzad A, Khan, Igbal M, Ulallah
Q, Ahmed W, Manssor MK, Neubauer H, Schwaz S. Animal and
human brucellosis in Pakistan. Frontier. 2021;9:1-10. DOI:
10.3389/fpubh.2021.660508

Costa LF, Pessoa MS, Gunimaraes LB, Faria AK, Morao RP, Mol JP,
Garcia LN, Almeida AC, Goureia AM, Silva MX, Paixo TA, Santos
RL. Serologic and molecular evidence of Brucella ovis infection in
ovine and caprine flocks in the State of Minas Gerais, Brazil. BMC
Res Note. 2016;9(190):1-5. DOI: 10.1186/s13104-016-1998-2
Carvajal-Serna M, Miguel-Jiménez S, Pérez-Pe R, Casao A. Testicular
ultrasound analysis as a predictive tool of ram sperm quality. Biol.
2022;11(2):261:DOI: 10.3390/biology11020261

Murtaza S, Ahmad N, Raza MA, Akhtar MS, Ayaz MM, Ali M,
Ahmed R. Ultrasonographic and gross pathological studies on testes
and epididymides of rams and bucks with potential lesions. Pakistan J
Zool. 2019;51(5):1911-1917. DOl:
10.17582/journal.pjz/2019.51.5.1911.1917

Ulker H, Kanter M, Gokdal O, Aygun T, Karakus F, Sakarya ME,
deAvila DM, Reeves JJ. Testicular development, ultrasonographic and
histological appearance of the testis in ram lambs immunized against
recombinant LHRH fusion proteins. Anim Reprod Sci. 2005;86:205-
219. 10.1016/j.anireprosci.2004.07.011

Sehgal VN, Sehgal R, Sehgal D, Pandey SS, Amin SS, Bahatachary
SN, Oberai R. Scrotal swellings: Synopsis of differential diagnosis
(PART IlI). Inve Dermatol Venereol Res. 2016;2(3):1-7. DOI:
10.15436/2381-0858.16.905

Ungerfeld R, Fila D. Testicular fluid content and scrotal surface
temperature increases with rams sexual activity. Reprod Domest
Anim. 2012;47:e56-e58. DOI: 10.1111/j.1439-0531.2011.01926.x
Ashraf M, Abu-Seida A. Ultrasonographic diagnosis of some scrotal
swellings in bulls. Pak Vet J. 2012;32(3):378-381. [available at
Erdogan G, Akkus T, Peker C, Ucar EH. Ultrasonographic findings of
intrascrotal testicular torsion at the early stage in a rabbit model. J
Hell Vet Med Soc. 2021;72(2):2903-2908. DOl:
10.12681/jhvms.27530

Youngquist RS, threlfall W. Current therapy in large animal
theriogenology. 2™ ed. Missouri: Elsevier Inc; 2006. 241-243 p.
Murray RM. Scrotal abnormalities in rams in tropical Queensland
with particular reference to ovine brucellosis and its control. Aust Vet
J. 1969;45(2):63-7. DOI: 10.1111/j.1751-0813.1969.tb13691.x
Kardjadj M, Kouidri B, Metref D, Luka PD, Ben-Mahdi MH.
Abortion and various associated risk factors in small ruminants in
Algeria. Prev Vet Med. 2016;123:97-101. DOl:
10.1016/j.prevetmed.2015.11.015

52

21.

22.

23.

24,

25.

26.

217.

28.

29.

30.

3L

32.

33.

34.

35.

36.

37.

38.

Al-Alo KZ, Mohammed AJ. A cross sectional study on the
seroprevalence of bovine brucellosis in Al-Najaf province in Irag.
Iraqi J Vet Sci. 2021;35(4):617-620. DOI:
10.33899/ijvs.2021.127143.1471

Gouletsou PG, Fthenakis GC. Microbial diseases of the genital system
of rams or bucks. Vet Microbiol. 2015;181(1-2):130-135. DOI:
10.1016/j.vetmic.2015.07.016

Burgess GW, McDonald WM, Norris MJ. Epidemiological studies on
ovine brucellosis in selected ram flocks. Aust. Vet. J. 1982;59(2) :45-
47:DOI: 10.1111/j.1751-0813.1982.tb02714.x.

Ngeranwa JJ, Mutiga ER, Agumbah GJ, Gathumbi PK, Munyua WK.
The effects of experimental Trypanosoma (Trypanozoon brucei)
evansi infection on the fertility of male goats. Vet Res Commun.
1991;15(4):301-8. DOI: 10.1007/bf00430035

del Carmen Ferreras M, Mufiioz M, Pérez V, Benavides J, Garcia-
Pariente C, Fuertes M, Aduriz G, Garcia-Marin JF. Unilateral orchitis
and epididymitis caused by Salmonella enterica subspecies diarizonae
infection in a ram. J Vet Diagn Invest. 2007;19(2):194-7. DOI:
10.1177/104063870701900211

Teankum K, Pospischil A, Janett F, Brugnera E, Hoelzle LE, Hoelzle
K, Weilenmann R, Zimmermann DR, Gerber A, Polkinghorne A,
Borel N. Theriogenol. 2007;67(2):303-310. DOl:
10.1016/j.theriogenology.2006.07.012.

Teankum K, Pospischil A, Janett F, Brugnera E, Hoelzle LE, Hoelzle
K, Weilenmann R, ZimmermannDR, Gerber A, Polkinghorne A,
Borel N. Prevalence of chlamydiae in semen and genital tracts of
bulls, rams and bucks. Theriogenol. 2007;67:303-10. DOI:
10.1016/j.theriogenology.2006.07.012

Ridler AL, West DM. control of Brucella ovis infection in sheep. Vet
Clin Food Anim Pract. 2011;27(1):1-66. DOI:
10.1016/j.cvfa.2010.10.013.

Buyukcangaz E, Demirer AA, Erdenlig S, Misirliogln SD.
Epididymitis and orchitis caused by Brucella melitensis biovar 3 in a
Merino ram. Turk J Vet Anim Sci. 2013;37:358-361. DOI:
10.3906/vet-1201-25

Nasruddin N, Mazlan M, Saad M, Hamzah H, Sabri J. Histopathology
and immunohistochemistry assessments of acute experimental
infection by Brucella melitensis in bucks. Open J Pathol. 2014;4:54-
63. DOI: 10.4236/0jpathology.2014.42009

Daniel AJ, Easly JT, Holt TN, Huhn JC, Hackett ES. Laparoscopic
inguinal hernioplasty in a ram. AVMA. 2015;256(10):1118-1121.
DOI: 10.2460/javma.246.10.1118.

Naoman UT, Taha MB. Effect of hemi-castration on testicular growth
and seminal characteristics of Iragi male goats. Iragi J Vet Sci.
2010;24(2):71-74. DOI: 10.33899/ijvs.2010.5589

Boukhlio R, EL allali K, Tibary A. Gross anatomy and
ultrasonographic examination of the reproductive organs in rams and
bucks. Rev Mar Sci Agron Vet. 2018;6(2):226-240. [available at]

Kuhn Al, Scortegagna E, Nowitizki KM, Kim YH. Ultrsonography of
scrotum  in  adults.  Ultrasonography.  2016;35(3):180-197.
10.14366/usg.15075.

Al-Majali AM, Majok AA, Amarin NM, Al-Rawashdeh OF.

Prevalence of, and risk factors for, brucellosis in Awassi sheep in
Southern Jordan. Small Rumin Res. 2007;73:300-303. DOI:
10.1016/j.smallrumres.2007.02.002

Abdulhameed MF, Sayhood MH, Aldeewan AB, Srayyih TH.
Assessment of seroprevalence and the risk factors of sheep brucellosis
in Basrah (southern Irag): A challenge to prospectively control
brucellosis. J Pure Appl Microbiol. 2020;14(4):2543-2554. DOI:
10.22207/JPAM.14.4.30

Moreno E, Blasco JM, Moriyon |. Facing animal and human
brucellosis. Microorganisms. 2022;10(942):2-29. DOl:
10.3390/microorganisms10050942

Govindasamy K, Etter E, Geertsma P, Thomson P. Progressive area
elimination of bovine brucellosis, 2013-2018, in Gauteng province,
south Africa: Evaluation using laboratory test reports. Pathogens.
2021;10(1595):2-12. DOI: 10.3390/pathogens10121595



http://www.doi.org/10.1590/S0102-09352007000500004
http://www.doi.org/10.33899/ijvs.2020.127132.1466
https://doaj.org/article/e9f3ce9ac62c419ab9fdf6910d87126e
https://doaj.org/article/e9f3ce9ac62c419ab9fdf6910d87126e
http://www.doi.org/10.1007/s11250-019-01937-8
https://dx.doi.org/10.21608/ejvs.2019.6540.1055
http://www.doi.org/10.33899/ijvs.2021.127697.1523
http://www.doi.org/10.3389/fpubh.2021.660508
http://www.doi.org/10.1186/s13104-016-1998-2
https://doi.org/10.3390%2Fbiology11020261
http://www.doi.org/10.17582/journal.pjz/2019.51.5.1911.1917
https://doi.org/10.1016/j.anireprosci.2004.07.011
http://www.doi.org/10.15436/2381-0858.16.905
https://doi.org/10.1111/j.1439-0531.2011.01926.x
https://www.researchgate.net/publication/234839135_Ultrasonographic_Diagnosis_of_Some_Scrotal_Swellings_in_Bulls
http://www.doi.org/10.12681/jhvms.27530
https://doi.org/10.1111/j.1751-0813.1969.tb13691.x
https://doi.org/10.1016/j.prevetmed.2015.11.015
http://www.doi.org/10.33899/ijvs.2021.127143.1471
https://doi.org/10.1016/j.vetmic.2015.07.016
https://doi.org/10.1111/j.1751-0813.1982.tb02714.x
http://www.doi.org/10.1007/bf00430035
https://doi.org/10.1177%2F104063870701900211
https://doi.org/10.1016/j.theriogenology.2006.07.012
http://www.doi.org/10.1016/j.theriogenology.2006.07.012
https://doi.org/10.1016/j.cvfa.2010.10.013
http://www.doi.org/10.3906/vet-1201-25
http://dx.doi.org/10.4236/ojpathology.2014.42009
https://doi.org/10.2460/javma.246.10.1118
http://dx.doi.org/10.33899/ijvs.2010.5589
https://www.researchgate.net/publication/340117662_Gross_anatomy_and_ultrasonographic_examination_of_the_reproductive_organs_in_rams_and_bucks
https://doi.org/10.14366/usg.15075
https://doi.org/10.1016/j.smallrumres.2007.02.002
https://doi.org/10.22207/JPAM.14.4.30
https://doi.org/10.3390/microorganisms10050942
https://doi.org/10.3390/pathogens10121595

Iragi Journal of Veterinary Sciences, Vol. 36, Supplement I, 2022 (47-53)
Proceedings of the 7th (1st International) Scientific Conference, College of Veterinary Medicine, University of Mosul

39. Ducrotoy M, Betu WJ, Matope G, Gadmus S, Alverz RC, Gusi AM,

Welburn S, Ocholi R, Blascom JM, Moriyon 1. Brucellosis in sub-

Saharan Africa: Current challenges for management, diagnosis and
control. ACTA Tropica. 2017;156:179-193. DOl:
10.1016/j.actatropica.2015.10.023

40. Nannyong B, Mwanga GG, Luboobi LS. An optimal control problem
for ovine brucellosis with culling. J Biol Dyn. 2015;9(1):198-214.
DOI: 10.1080/17513758.2015.1056845

53

GRS (A A gual) (558 il gally g (5 ) AESY
Ohial) (S adulal cilay 4 jlaall

O Tad) Jadlae (38se dalad o Glaad calk gae
'JB) Ada e alaa 5 'a Y (5 sk

SMgly ALl g AT ol gal) Julii aley Aalall g 3
Gadl ¢Jam sl ¢Jm gl il (5l alall IS (5 k)

Aadall

L‘).\).ml\ ..\A\}.ﬂ\ CLAA-\-\M‘ B h\).ﬂ\ XYY e uaﬂ\
oS adal Aggall 38 Glasaly gasdll o) )y diladly
Bl Jladi /s s Adadlae (8 381 jall Al gall LS Ciiall
&V Ll U8 (e J8 (e s LES O smany G5 Aila and
doasall daala /s skl hall A4S /(g hanll caladll Al
s ddadlas e ddlide glalie (e daldll Cilaliall (any Leadl
Dleel Changh i Sy YY) YV /6 o Leos ol
Ao s As ) e il si T gl VA (g e Abiadl) il gl
Al ZU i @iy (0-) 00 eliie o) £-1 (g Le Cn il 8
B Aasallh pasd el al ae dyppadly dpda el Gl gall
O Giaall sl o cle sl e clie sl g sall
Ul culS Jusy =55l il ddand g Shaws ) afl a 3sa
pial Alla () sanad 5 dra (oA LS () sman g O 5 dilal ddleayl)
Ghall (e adizmd Ll )5 ((ZFY,7) IVY/eV phall (S
OV/VY dpadll lama Cilgill g ((704,AY) 0V/Y4 duadll (gl
de giall i) Wl (79,Y9) oV/) Y Fudl el (7Y e, 0 0)
ool dsmy ((ZY,00) OV/Y Ghuall (a8 5 cuilSa gAY
ov/y dglall ddlly ¢(ZY,Ve) oV/Y huall € 4 (g sedl
(7Y5v0) ov/Y ulall sl dgaal dpadll Ala g «(7),V0)
Y4/4 clala ssmy e Al Y4 Luadll Gl L)
Glalja sS5 ((ZYV50A) YA/A 3 ke #) A sSi5 o(ZF) 50 )
DS Adadl @l ylaaY) Gl (Z€),7Y) YANY saamie
Ay e e Al OVla ge bl i (haall (e pdaat Aladl
5 eias (Z16,9)) OV/YY St il Alay) dus culSy
Aol e ity (Ml e Glas je (ATA,09) 0V/YY
Go 23e G gling Gheall e pduls ol el o Al
e..u\‘); O .J}Sﬂ\ 4..\_9..4;‘53: a‘)..ﬂﬁn._\g...u,\cllu\‘)ﬂ\_’ claginy)
S il Sleall ciliba daw )l Q) e (o8 ks sl
Y (e Aigeall G5 Cla sall aladiuly Gasd) o Lad o
Ao i) ) il Leday ) die (5 sandl il Alladl)


https://doi.org/10.1016/j.actatropica.2015.10.023
https://doi.org/10.1080/17513758.2015.1056845

