
 
 
 
 
 
 
 
 
 
 
Question 1 
Read the passage below and answer the questions. 
 
Cellular events in the process of fertilization 

For entry into the oocyte*1, the spermatozoon*2 must first pass between the cumulus*3 surrounding the oocyte, 
penetrate the zona pellucida*4 and fuse with the oocyte cell membrane. Passage of the spermatozoon (  1  ) the 
cumulus cell layer is considered to be due to its own vigorous motility and also to the release of hyaluronidase, 
which breaks (  2  ) the hyaluronic acid binding the cumulus cells together. On reaching the zona, the 
spermatozoon binds in a species‐specific interaction with a glycoprotein receptor molecule, ZP3, in the zona. 
Binding of the spermatozoon to the zona triggers the progressive breakdown and fusion of the spermatozoan cell 
membrane with the outer acrosomal membrane*5 resulting (  3  ) the release of enzymes which include 
hyaluronidase and acrosin. The cell membrane near the equatorial segment of the spermatozoon fuses with the 
distal segment of the acrosomal membrane restoring the integrity of the cell membrane of the spermatozoon. These 
changes are referred (  4  ) as the acrosome reaction. Release of enzymes and the inherent motility of the 
spermatozoon facilitate penetration of the zona pellucida. On entering the perivitelline space, the spermatozoon 
binds (  5  ) the cell membrane of the oocyte. Entry of the spermatozoon into the oocyte is an active process, with 
the microvilli of the vitelline membrane*6 of the oocyte contacting the equatorial segment of the head of the 
spermatozoon caudal to the exposed inner acrosomal membrane. The cytoplasm of the oocyte then becomes 
elevated around the area of contact and surrounds the head of the spermatozoon. The vitelline membrane of the 
oocyte fuses with the cell membrane of the spermatozoon thus incorporating it within the oocyte. Because 
nonnuclear spermatozoan elements degenerate, they are unlikely to have an active role in the final stage of 
fertilization. 

[Source: Fertilization, Veterinary Embryology, 2017] 
 
(Notes for glosses) 
*1 oocyte: a developing female gamete before it matures and is released from follicle in ovary  
*2 spermatozoon: a motile male gamete of an animal 
*3 cumulus cell: multilayer of cells that surround a freshly ovulated oocyte 
*4 zona pellucida: the envelopes surrounding the mammalian oocyte 
*5 acrosomal membrane: a thin-walled vesicle that forms a cap on the head of a spermatozoon 
*6 vitelline membrane: a membrane that surrounds the oocyte of animals 
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Question 1-1.  
Choose the most appropriate word from the four choices for each blank. Write the corresponding letter (a–d) on 
your answer sheet. 
(1)  a. in  b. through c. by  d. from     
(2)  a. off  b. up   c. down  d. in 
(3)  a. in  b. of  c. from  d. for 
(4)  a. of  b. from  c. in  d. to 
(5)  a. to  b. in  c. by  d. off 
 
Question 1-2. 
Briefly explain the events that trigger the acrosome reaction in spermatozoon. 
 
Question 1-3. 
Briefly explain the role of the acrosome reaction in the process of fertilization. 
 
Question 1-4. 
Choose all of the following statements that are incorrect 

① Spermatozoon penetrate the cumulus cell layer by their own motility and by enzymatic breakdown of cumulus 
cell bonds. 

② The microvilli of the oocyte vitelline membrane contact the exposed inner acrosomal membrane at the tip of 
the sperm head. 

③ Nonnuclear spermatozoan elements do not play a key role in the final stages of fertilization. 
④ The fertilization process to enter the spermatozoon into oocyte involves first passing through the cumulus cell 

layer, then fusing with the oocyte cell membrane, and finally penetrating the zona pellucida. 
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Question 2 
Read the passage below and answer the questions. 

 

African swine fever (ASF) virus (ASFV) is a complex large (  1  ) DNA virus with icosahedral morphology. It is 

currently classified as the only member of the Asfaviridae family, genus Asfivirus. More than 60 structural proteins have 

been identified in intracellular virus particles (200 nm). More than a hundred infection-associated proteins have been 

identified in infected porcine macrophages, and at least 50 of them react with sera from infected or recovered pigs. The 

ASFV double-stranded linear DNA genome (  2  ) between 170 and 193 kilobases (kb) and contains between 150 and 

167 open reading frames with a conserved central region of about 125 kb and variable ends. These variable regions 

encode five multigene families that (  3  ) to the variability of the virus genome. The complete genomes of several 

ASFV strains have been (  4  ). Different strains of ASFV vary in their ability to cause disease, but at present there is 

only one recognized (  5  ) of the virus detectable by antibody tests. 

ASF viruses produce a range of syndromes varying from peracute, acute to chronic disease and subclinical infections. 

Pigs are the only domestic animal species that is naturally infected by ASFV. European wild boar and feral pigs are also 

susceptible to the disease, exhibiting clinical signs and mortality rates similar to those (  6  ) in domestic pigs. In 

contrast African wild pigs such as warthogs (Phacochoerus aethiopicus), bush pigs (Potamochoerus porcus) and giant 

forest hogs (Hylochoerus meinertzhageni) are (  7  ) to the disease and show few or no clinical signs. These species of 

wild pig act as (  8  ) hosts of ASFV in Africa. 

The incubation period is usually 4–19 days. The more virulent strains produce peracute or acute hemorrhagic disease 

characterized by high fever, loss of appetite, hemorrhages in the skin and internal organs, and death in 4–10 days, 

sometimes even before the first clinical signs are observed. Case (  9  ) rates may be as high as 100%. Less virulent 

strains produce mild clinical signs – slight fever, reduced appetite and depression – which can be readily confused with 

many other conditions in pigs and may not lead to suspicion of ASF. Low virulent, non hemadsorbing strains can produce 

subclinical non-hemorrhagic infection and seroconversion, but some animals may develop discrete (  10  ) in the lungs 

or on the skin in areas over bony protrusions and other areas subject to trauma. 

 

[Source: African swine fever (infection with African swine fever virus) OIE Terrestrial Manual (2019) (with partial 

modification)] 
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Question 2-1  

Choose the most appropriate word from the four choices for each blank (1) – (10). 

(1) a. envelope b. enveloped c. enveloping d. envelopes 

(2) a. comprises b. comprise c. comprised d. comprising 

(3) a. cause b. reflect c. convert d. contribute 

(4) a. sequencing b. sequenced c. sequences d. sequence 

(5) a. structure b. symptom c. sample d. serotype 

(6) a. observe b. observed c. observing d. observation 

(7) a. resist b. resisting c. resistant d. resistance 

(8) a. accidental b. random c. fatal d. reservoir 

(9) a. recovery b. infection c. fatality d. admission 

(10) a. lesions b. lesioned c. lesioning d. lesion 

 
Question 2-2  

Write the word that matches each of the following definitions. The word can be found in the passage on the 
previous page. 
(1) A type of white blood cells that engulfs pathogens, and serves as the main target of ASFV in pigs.  
(2) A word describing infections that do not show any visible clinical signs. 
(3) A word describing the structural appearance of ASFV, with 20 identical triangular faces.  
(4) A clinical sign characterized by decreased activity, dullness, and reduced responsiveness to surroundings. 
(5) A term referring to the development of detectable specific antibodies in the blood as a result of infection or 

immunization. 
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Question 3 

Read the passage below and answer the questions 
 

The burden of foodborne diseases is substantial: every year almost 1 in 10 people fall ill and 33 million of healthy 
life years are lost. Foodborne diseases can be severe, especially for young children. Diarrhoeal diseases are the 
most common illnesses resulting from unsafe food, 550 million people falling ill each year, including 220 million 
children under the age of 5 years. Salmonella is 1 of the 4 key global causes of diarrhoeal diseases. Salmonella 
is a gram negative rods genus belonging (  1  ) the Enterobacteriaceae family. Within 2 species, Salmonella 
bongori and Salmonella enterica, over 2500 different serotypes or serovars have been identified (  2  ) date. 
Salmonella is a ubiquitous and hardy bacterium that can survive several weeks in a dry environment and several 
months in water. 

While all serotypes can cause disease in humans, a few are host-specific and can reside in only one or a few 
animal species: for example, Salmonella enterica serotype Dublin in cattle and Salmonella enterica serotype 
Choleraesuis in pigs. When these particular serotypes cause disease in humans, it is often invasive and can be life-
threatening. Most serotypes, however, are present in a wide range of hosts. Typically, such serotypes cause 
gastroenteritis, which is often uncomplicated and does not need treatment, but disease can be severe in the young, 
the elderly, and patients with weakened immunity. This group features Salmonella enterica serotype Enteritidis and 
Salmonella enterica serotype Typhimurium, the two most important serotypes of Salmonella transmitted from 
animals (  3  ) humans in most parts of the world. 

Salmonellosis is a disease caused by the bacteria Salmonella. It is usually characterized by acute onset of fever, 
abdominal pain, diarrhoea, nausea and sometimes vomiting. The onset of disease symptoms occurs 6–72 hours 
(usually 12–36 hours) after ingestion of Salmonella, and illness lasts 2–7 days. Symptoms of salmonellosis are 
relatively mild and patients will make a recovery without specific treatment in most cases. However, in some cases, 
particularly in children and elderly patients, the associated dehydration can become severe and life-threatening. 
Although large Salmonella outbreaks usually attract media attention, 60–80% of all salmonellosis cases are not 
recognized as part of a known outbreak and are classified as sporadic cases, or are (  4  ) diagnosed as such at 
all. 

Routine antimicrobial therapy is not recommended (  5  ) mild or moderate cases in healthy individuals. This 
is because antimicrobials may not completely eliminate the bacteria and may select for (  6  ) strains, which 
subsequently can lead to the drug becoming ineffective. However, health risk groups such as infants, the elderly, 
and immunocompromised patients may need to receive antimicrobial therapy. Antimicrobials are also administered 
if the infection spreads from the intestine to other body parts. Because of the global increase of antimicrobial 
resistance, treatment guidelines should be reviewed on a regular basis taking (  7  ) account the resistance pattern 
of the bacteria based on the local surveillance system. 
[World Health Origanization, Fact sheet of Salmonellosis (non-typhoidal) (Partial modification)] 
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Question 3-1 
Choose the most appropriate word from the four choices. 
(1) a. on  b. to  c. of  d. in 
(2) a. till  b. to  c. on  d. at 
(3) a. to  b. and  c. of  d. in 
(4) a. not      b. hardly  c. usually d. always 
(5) a. as  b. in  c. to  d. for 
(6) a. resistant b. resistance c. resist  d. residence 
(7) a. on  b. into  c. off  d. for    
 
Question 3-2 
In what types of environments can Salmonella survive for several weeks? 
 
Questions 3-3 
Which of the following serotypes cause disease in humans? Circle the correct answer(s). 
a) Salmonella enterica serotype Dublin 
b) Salmonella enterica serotype Choleraesuis 
c) Salmonella enterica serotype Enteritidis 
 
Question 3-4 
In which cases is treatment with antimicrobial agents not appropriate? 
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Question 4 
Read the passage below and answer the question. 
 

Nowadays, modern diagnostic imaging plays a crucial role (  1  ) the assessment of the cancer patient, in some 
cases assisting in detection and diagnosis of neoplasia and, in all cases of malignant tumours, in assessment of 
metastatic disease and hence the clinical stage, of a tumour at a set point in time. 

CT is more (  2  ) than radiography for detecting pulmonary nodules and is becoming the imaging method of 
choice for assessment of pulmonary metastasis, (  3  ) for highly malignant tumours such as osteosarcoma and 
melanoma; in oral malignant melanoma, CT can also be used to assess mandibular and retropharyngeal 
lymphadenopathy. However, even with contrast enhancement, the sensitivity of CT in detection of cervical lymph 
node metastasis is low and CT cannot be (  4  ) alone for this purpose. CT can also provide good soft tissue 
definition of abdominal lymph nodes and can be used to assess intrapelvic sacral lymph nodes if these are not 
(  5  ) by ultrasound.  

(  6  ) CT, MRI provides excellent soft tissue detail and anatomic definition (  7  ) its superior greyscale 
image contrast, but provides little detail of cortical bone. It is particularly sensitive for imaging the brain and spinal 
cord. MRI can be used for imaging primary tumours of the head and neck, spine, dorsum and pelvis but, (  8  ) 
the need for the area of interest to be motionless during acquisition of images, it is used less (  9  ) for imaging 
lesions of the chest and abdomen in small animals. Arguably the most important impact of MRI in veterinary 
oncology has been in detection and diagnosis of intracranial tumours. Although the gold standard for diagnosis is 
histopathological examination of a tumour biopsy their site implies that biopsy of many intracranial tumours 
(  10  ) a high risk of morbidity and the procedure itself can be costly. In the absence of biopsy, MRI can be a 
sensitive and reasonably specific (  11  ) for diagnosis of intracranial neoplasia. 
 
[Source: J M Dobson, Journal of Small Animal Practice, 2019] 
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Question 4-1 
 Choose the most appropriate word or phrase from the four choices for each blank. Write the corresponding letter 
(a–d) on your answer sheet. 
 
(1) a. to b. by c. for d. in 
(2) a. sensitive b. sensible c. sensitivity d. sensation 
(3) a. finally b. especially c. lately d. nearly 
(4) a. relied on b. trusted c. depended d. counted 
(5) a. access b. accessibly c. accessible d. accessibility 
(6) a. Compared b. As opposed c. In contrast to d. Rather than 
(7) a. because b. due to c. although d. despite 
(8) a. although b. in spite of c. because of d. even though 
(9) a. commonly b. rarely c. hardly d. frequently 
(10) a. holds b. brings c. carries d. keeps 
(11) a. exclusion b. alternative c. differential d. possibility 
 
Question 4-2 

Which of the following imaging modalities is most appropriate for diagnosing intracranial tumors? 
1. radiography 
2. ultrasound 
3. CT 
4.  MRI 
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