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ABSTRAK 

 

Abstrak daripada kertas projek yang dikemukakan kepada Fakulti Perubatan 

Veterinar untuk memenuhi sebahagian daripada keperluan kursus VPD 4999 –

Projek Tahun Akhir. 

 

KAJIAN HISTOPATOLOGI DAN IMMUNOHISTOKIMIA PENYAKIT DEMAM BABI 

AFRIKA (ASF) DALAM TISU BABI DOMESTIK 

 

Oleh 

 

Huam Ze Shiun 

 

2022 

 

Penyelia: Dr. Nurul Izzati Uda Zahli 

 

Penyelia bersama: Profesor Madya Dr Ooi Peck Toung, Dr Michelle Fong Wai 

Cheng 

 

Virus demam babi Africa (ASFV) merupakan virus dari keluarga Asfaviridae, genus 

Asfivirus. Target utama ASFV ialah macrofaj dan ASFV menyebabkan kadar 

kematian dan morbiditi yang tinggi dalam industri babi dan menyebabkan kerugian 

ekonomi kepada penternak babi. Penyakit ASF merupakan penyakit yang sangat 

penting berikutan ketiadaan vaksin yang berkesan dan penularannya sukar untuk 

dicegah. Tujuan kajian ini adalah untuk menyiasat lesi-lesi histopatologi dan 
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xvi 
 

mengesan antigen ASFV dalam sampel tisu parafin dengan teknik 

immunohistokimia. Sampel arkib dari 3 ekor babi termasuk tisu limpa, hati, ginjal 

dan nodus limfa dikumpulkan dalam kajian ini. Teknik pewarnaan hematoksilin dan 

eosin digunakan untuk mengkaji lesi histopatologi dan teknik immunohistokimia 

digunakan untuk mengesan protein p30 virus. Bagi teknik immunohistokimia, 

kepekatan antibodi 1:1000 telah dipilih bagi menghasilkan intensiti terbaik dan 

mencegah perwarnaan tidak spesifik atau latar belakang (non-specific/background 

staining). Bagi prosedur ‘antigen epitope retrieval’, ketuhar gelombang mikro 

berketetapan 50W selama 15 minit adalah lebih baik daripada 100W selama 10 

minit kerana dapat mengelakkan tisu di atas slaid daripada terlekang. ‘Phosphate-

buffered saline’ dan tisu nodus limfa babi telah digunakan sebagai kontrol antibodi 

negatif dengan kontrol tisu negatif. Keputusan histopatologi telah menunjukkan 

pendarahan dalam tisu limpa, nodus limfa, ginjal dan hati. ASFV antigen telah 

dikesan di dalam makrofaj daripada organ-organ limfa seperti limpa, tonsil dan 

nodus limfa melalui pewarnaan positif dalam immunohistokimia. Histopatologi dan 

immunohistokimia boleh menjadi cara alternatif untuk membuat diagnosis ASF 

sebagai ujian pengesahan untuk mengelakkan pembunuhan yang tidak perlu dan 

kerugian ekonomi untuk penternak babi. 

Kata Kunci:  Demam babi Afrika, Histopatologi, Immunohistokimia, Babi 

. 
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ABSTRACT 

An abstract of the project paper presented to the Faculty of Veterinary Medicine in 

partial fulfillment of the course VPD 4999- Final Year Project. 

HISTOPATHOLOGY AND IMMUNOHISTOCHMISTRY (IHC) STUDY OF 

AFRICAN SWINE FEVER (ASF) IN DOMESTIC PIG TISSUE 

by 

Huam Ze Shiun 

2022 

Supervisor:    Dr. Nurul Izzati Uda Zahli 

Co-supervisors:    Assoc. Prof Dr Ooi Peck Toung, Dr. Michelle Fong Wai 

Cheng 

African swine fever virus (ASFV) is a DNA virus belonging to the family of Asfaviridae, 

genus Asfivirus. The main target of ASFV is macrophage and causes high mortality 

and morbidity in swine industry which leads to significant financial loss to the farmers. 

ASF is one of the most important swine diseases nowadays as there is no vaccine 

available and is difficult to prevent. The purpose of this study is to investigate the 
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histopathological lesion and to detect the ASF viral antigen in formalin-fixed paraffin 

embedded tissue samples by using immunohistochemistry (IHC). Archived samples 

from three pigs which include liver, spleen, kidney, and lymph node tissue were 

processed. H&E staining was used to observe the histopathological lesions while IHC 

was used to detect the p30 protein of the virus. For IHC, the concentration of ASF 

antibody 1:1000 is chosen following optimization to produce the best intensity and 

preventing non-specific staining. For antigen epitope retrieval, the microwave setting 

of 50W for 15 minutes is better than 100W for 10 minutes as the tissue tends to slough 

off from the slides in the latter. Phosphate-buffered saline and pig’s lymph node tissue 

from biopsy archived were used as a negative antibody control and negative tissue 

control. The results for histopathology showed mainly haemorrhages in the spleen, 

lymph node, kidney, and liver. IHC revealed ASFV antigen positive staining in the 

macrophages from various tissues especially lymphoid organs (spleen, tonsil, and 

lymph node). The histopathology and IHC provide an alternative method to diagnose 

ASF as a confirmatory test to prevent unnecessary culling and economical losses for 

the farmers. 

 

Keywords: African swine fever virus, histopathology, immunohistochemistry, swine 

@
COPYRIG

HT U
PM



1 
 

1.0 INTRODUCTION 

1.1 Epidemiology 

African swine fever virus (ASFV) is a large, enveloped, double-stranded DNA virus 

which is from the family Asfarviridae (Dixon et al., 2019). Macrophages/monocytes 

are the main targets of ASFV in domestic and wild swine (Salguero et al., 2002) but 

it may replicate in other types of cells which include hepatocytes (Gomez-

Villamandos et al., 1995), endothelial cells and renal tubular epithelial cells (Gomez-

Villamandos et al., 1995). Soft ticks like Ornithodoros erraticus and O.moulata 

procinus which are from the genus Ornithodoros can serve as a reservoir for ASFV 

as the virus can replicate in them (Penrith et al., 2013). The oral-nasal route is one 

of the ways that ASFV can be transmitted from the infected animals to the naive 

animals when they are having direct contact with each other. Besides that, the virus 

can be spread via skin abrasion if they came across sources such as blood which 

consist of a high viral load, and excretions such as saliva, urine, nasal secretions 

and faeces. Infected animals may start to shed the virus through their excretions like 

faeces or urine after 2 to 3 days post-infection (Guinat et al., 2014). Contaminated 

feed, drink or other materials could be another source of ASFV as well. Currently, 

there are no effective treatments for ASF. 

1.2 ASF in Asia 

On August 2015, the first outbreak of ASF in Asia was reported in Liaoning 

Province, China. Until 10 November 2022, the ASF reported countries to include 

China, Mongolia, Vietnam, Cambodia, the Democratic People’s Republic of Korea, 

Lao People’s Democratic Republic, Myanmar, The Philippines, the Republic of 

Korea, Timor-Leste, Indonesia, Papua New Guinea, India, Malaysia, Bhutan, 

Thailand and Nepal. Despite the fact that ASF cases in Malaysia and South Korea 
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are linked to wild boar but domestic pigs are currently the major source of ASF 

outbreaks in the rest of Asia region.  

1.2.1 ASF in Malaysia 

The first outbreak of ASF in Malaysia was reported in Sabah on February 2021 in 

wild boars and domestic pigs. On January 2022, ASF cases were reported in Sibu 

(Sarawak) followed by Serian. For Peninsular Malaysia, ASF was confirmed in 

Melaka, Pahang, Perak, Johor and Negeri Sembilan. On July 2022, wild boars in 

Terengganu and Kelantan were detected with ASF. Surveillance increased 

throughout the entire nation after the first outbreak of ASF in Malaysia.  

1.3 Histopathology of ASF 

Splenomegaly which is haemorrhagic or hyperaemic is the most common lesion in 

ASF (Mebus et al., 1979) and the virulence of the virus will influence how severe the 

lesion is. So, for the histopathology of the spleen from a pig with ASF, the 

hyperaemic red pulp that is entirely filled with erythrocytes, cell debris and platelets 

can be seen (Salguero et al., 2005). Besides that, haemorrhage can be seen in 

organs that do not have a fixed vascular macrophage population like the kidney. 

ASFV has been reported to replicate in endothelial cells during the last phases of 

the disease but haemorrhage may occur at the earlier stages (Carrasco et al., 

1997), so replication of ASFV in endothelial cells may not be seen.  

1.4 Immunohistochemistry of ASF 

Immunohistochemistry is a laboratory technique that uses antibodies to detect 

antigens in tissue. Currently, the most sensitive laboratory method to detect ASFV is 

RT-PCR. Viral DNA of ASFV can be detected from the tissue, blood or serum of the 

infected animals at a very early stage of infection by using RT-PCR but an IHC test 
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can be used if there are only formalin-fixed tissue samples available. IHC test can 

be used as a confirmatory test for ASF to prevent a false positive result of RT-PCR. 

By using this technique, we can observe the cell and tissue morphology to 

understand the pathogenesis and vaccine development. For this study, the antigen 

that we are detecting is the p30 major capsid protein from ASFV. 

1.5 Objective  

The study was conducted with the following objectives: 

1. To investigate the pathological lesions caused by ASF. 

2. To detect the ASF viral antigen in tissue samples using 

immunohistochemistry. 

1.6 Hypothesis 

Null hypothesis: There are no significant changes in histopathological findings and 

no ASFV antigen was detected in the tissue samples. 

Alternative hypothesis: There are significant changes in histopathological findings 

and ASFV antigens are detected in tissue samples. 

1.7 Justification 

Currently, there is no report for histopathological lesions and detection of ASFV 

antigens using immunohistochemistry in Malaysia.  

Hence this study is to investigate the pathological lesions and detection of ASF viral 

antigen in tissue samples using immunohistochemistry. 
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2.0 LITERATURE REVIEW 

2.1 Clinical form 

Depending on the load of the virus and the virulence of the virus, ASF is divided into 

peracute, acute, subacute and chronic forms. ASFV can be divided into highly 

virulent, moderately virulent and low virulent (Pan et al., 1984). 

2.1.1 Peracute ASF 

Peracute is caused by highly virulent strains. The clinical signs include anorexia, 

high fever, respiratory distress sudden death without clinical signs. Peracute ASF 

usually happens in a naive farm and some death of pigs can be observed before an 

explosion of clinical cases.  

2.1.2 Acute ASF 

Acute ASF is caused by highly or moderately virulent strains. The clinical signs 

include anorexia, high fever, respiratory distress and inactivity. Affected pigs may 

show cyanosis in the area of ears, snout, limbs, abdomen and perineal area. Those 

pigs that are affected by the highly virulent ASFV may have severe pulmonary 

oedema (Carrasco et al., 2002). Skin lesions such as petechial haemorrhage or 

ecchymosis can be seen as well. Clinical signs such as epistaxis, diarrhoea and 

vomiting can be seen in affected pigs as well. 

2.1.3 Subacute ASF 

Subacute ASF is caused by moderately virulent strains. The clinical is similar to 

acute ASF but in a less severe form. Haemorrhages and oedema in subacute ASF 

can be more intense than in acute ASF. 
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2.1.4 Chronic ASF 

Chronic ASF is caused by a low virulent virus. The clinical signs include arthritis, 

multifocal skin necrosis, retarded growth, respiratory distress and abortion (Botija, 

C.S., 1982). 

2.2 Gross Lesion 

2.2.1 Peracute ASF 

Usually, no gross lesions are found during post-mortem examination. 

2.2.2 Acute ASF 

For acute ASF, haemorrhagic splenomegaly (Salguero et al., 2002) can be 

observed during post-mortem examination. A spleen that is enlarged, dark in colour 

and friable that are occupying a large space in the abdominal cavity can be seen. 

Multifocal haemorrhagic lymphadenitis is the second most significant lesion in acute 

ASF. Multifocal or widespread haemorrhages in lymph nodes give them a marbling 

look. Petechial haemorrhages are frequently seen on the surface of the kidney 

during sectioning. There are additional lesions that can be seen, most of them are 

haemorrhages in the mucosa or serosa of various organs such as large and small 

intestines, the epicardium of the heart or the urinary bladder (Sanchez et al., 2015). 

2.2.3 Subacute ASF 

Gross lesions found in subclinical ASF include hydropericardium, ascites and 

multifocal oedema (Sanchez et al., 2015). Many animals will have partial 

splenomegaly with some regions of the spleen impacted, and not many animals 

show haemorrhagic splenomegaly seen in acute ASF. There will be several lymph 

nodes in the body that show haemorrhages. The kidney can also exhibit petechial 
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haemorrhages. Besides that, patches of consolidation and dark colour in the lungs 

indicating multifocal pneumonia can be seen as well in subclinical ASF. This may be 

due to the secondary bacterial infection due to the animal being immunosuppressed 

(Gomez et al., 2003). 

2.2.4 Chronic ASF 

The lesions in chronic ASF are mostly related to secondary bacterial infections. For 

example, fibrinous, necrotic, polyserositis or chronic pneumonia, and necrosis of 

tonsils skin and tongue (Sanchez et al., 2015).  

2.3 Pathogenesis 

2.3.1 Pathogenesis of Lymphoid Depletion 

Usually, severe leukopenia which is most likely associated with lymphopenia can be 

seen in ASF infection (Salguero et al., 2005). The virus enters the host via the oral-

nasal route or is bitten by the infected soft tick. Initially, the virus replicates in the 

tonsils or lymph node (Blome et al., 2013) and replicate in the secondary organs in 

2 to 3 days and eventually spread to the other organs (Gomez et al., 2013). The 

virus replicates in the cytoplasm of monocytes/macrophages and the replication 

leads to necrosis (Sierra et al., 1989) in infected cells. When the cells are 

necrotized, virions are released. In the case of acute ASF, numerous B and T 

lymphocytes and macrophages are going through cell death at the same time. 

“Cytokine storm” is the main mechanism that induces apoptosis in lymphocytes 

(Gomez et al., 1999). 

2.3.2 Pathogenesis of vascular changes 

The capillary basal membrane was exposed due to the loss of endothelial cells 

which cause the platelets to adhere to the capillary basal membrane. Then the 
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adhesion of platelets to the capillary basal membrane results in the activation of the 

coagulation system and induces disseminated intravascular coagulopathy (D.I.C) 

(Gomez et al., 2013). While in the case of subacute ASF, thrombocytopenia is 

always seen. During the middle stage of subacute ASF, structural changes of 

megakaryocytes in the bone marrow cause the development of haemorrhages in 

the animals (Bautista et al., 1998). 

2.4 Diagnostic methods 

Mainly to differentiate between ASF and classical swine fever (CSF) as they are 

having many similarities in terms of clinical signs and post-mortem lesions. 

Currently, the most sensitive laboratory method to detect ASFV is real-time 

polymerase chain reaction (RT-PCR). The viral DNA can be detected at a very early 

stage of infection with RT-PCR. All clinical forms of ASF can be identified with this 

technique. Samples such as spleen, blood, kidney, tonsils and lymph node should 

be used to isolate the ASFV to detect the antigen or use PCR for viral testing. 

Hemadsorption of red blood cells on the surface of infected cells can be seen during 

virus isolation in swine bone marrow or peripheral blood leukocyte cultures. Some 

viral strains that do not have hemadsorption properties will cause cytopathic effects 

in pig leukocytes. Besides that, the ASFV antigen can be detected by using 

immunofluorescence to stain the tissue or by using antigen-detection ELISA. ELISA 

and indirect immunofluorescence can be used to detect the antibodies but in the 

case of acute ASF, the pig may die before the antibodies are produced. 
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3.0 METHODOLOGY 

3.1 Samples 

There was a total of 8 archived pig samples received but after observing the slides, 

freezing artefacts were found in the 5 pig samples so only 3 pig samples were used 

for histopathology and immunohistochemistry. All samples were tested ASFV 

positive by PCR. The total number of slides for histopathology and 

immunohistochemistry was 17 slides each (a total of 34 slides). Among the 17 

slides for immunohistochemistry, there are 15 tissue sample slides, 1 negative 

antibody control and 1 negative tissue control. 

3.2 H&E Staining 

3.2.1 Materials 

- Xylene 

- 100% and 70% alcohol 

-Hematoxylin 

-1% acid alcohol 

-Eosin 

3.2.2 Procedure 

1. Different organ tissues were sectioned and left overnight in 10% formalin.  

2. The formalin-fixed tissue samples were sliced into thin and flat sections.  

3. Then, the sliced section of tissue was inserted into the tissue cassette with 

the sliced part facing downwards.  
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4. After fixation, the tissue block was embedded in paraffin and cut into thin 

sections.  

5. Deparaffinization starts by submerging slides in Xylene for 5 minutes and 

then rehydrating the slides in Alcohol 100% and 70% for 5 minutes 

respectively. 

6. Wash the slides with running tap water after rehydration and rinse them with 

distilled water.  

7. Then submerge the slides in Haematoxylin for 5 minutes and rinse with 

distilled water 3 to 5 times.  

8. Dip the slides in 1% acid alcohol for 3 seconds and leave the slides in 

running tap water for 5 minutes to remove excessive staining.  

9. Submerge the slides in Eosin for 1 minute and spray the slides with 95% 

alcohol to remove excess Eosin from the tissue.  

10. Then rinse the slides in running tap water for 5 to 10 seconds and spray 

95% alcohol on the slides again and leave the slides to dry.  

11. When the slides were dried up, mount the slides with DPX and the slides are 

ready to be viewed. 

3.3 Immunohistochemistry 

3.3.1 Materials 

- Sigma Poly-L-Lysine solution, 0.1% (w/v) in H2O 

- Citrate Buffer (pH6) 

- QRëC 3% Hydrogen peroxide 

- Alpha Diagnostic International Rabbit Anti-African Swine Fever Virus 

phosphoprotein p30 antiserum 
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- Nichirei Bioscience Inc. -Histofine® Simple StainTM MAX PO (MULTI) mouse and 

rabbit primary antibody 

- Dako DAB substrate buffer 

- Dako DAB chromogen 

- Humidifying chamber 

- Methylene blue 

3.3.2 Procedure 

1. Formalin-fixed, paraffin-embedded tissue blocks were cut into thin sections.  

2. The thin sections of samples were being fished by the slides that are coated 

with Poly-L-Lysine (enhance electrostatic interaction between negatively-

charged ions of the cell membrane positively-charged surface ions of 

attachment factors on the culture surface.  

3. The slides are left to dry overnight.  

4. Deparaffinization starts by submerging slides in Xylene for 5 minutes and 

then rehydrating the slides in Alcohol 100% and 70% for 5 minutes 

respectively.  

5. Wash the slides with running tap water after rehydration and rinse them with 

distilled water.  

6. To break the methylene bond, antigen epitope retrieval is done by setting the 

microwave to 50kW for 15 minutes which the slides are immersed in citrate 

buffer (36mL HCL + 964mL distilled water) pH6.  

7. After cooling the slides down, endogenous peroxidase blocking is done by 

putting the slides into 3% of H2O2 in methanol for 30 minutes to prevent 

background staining.  
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8. Then wash the slides with PBS for 3 minutes 3 times.  

9. The ASF antibody is diluted to 1:2000 with the use of PBS.  

10. The primary antibody was dropped on the slide and ensured the antibody 

covered all the tissue samples on the slides.  

11. The slides are arranged in a humidifying chamber which is later transferred 

into an incubator at 37C for 1 hour.  

12. After that, wash it with PBS and repeat the step with the secondary antibody 

but only incubate for 30 minutes and wash it with PBS for 3 minutes 3 times.  

13. The DAB Liquid Substrate System (D7304) is used and the DAB solution is 

placed on the slides.  

14. The changes of 2 minutes is being observed and stop the reaction by putting 

the slides in distilled water.  

15. Counterstain the slide with methylene blue for 1 minute.  

16. Then mounting is done to the slide and the slides are ready to be observed. 

 

 

 

 

 

 

 

 

 

@
COPYRIG

HT U
PM



12 
 

4.0 RESULTS 

4.1 Histopathology lesion 

 Kidney Spleen Liver Lungs Lymph node 

Pig 

1 

Haemorrhage Haemorrhage Nil Nil Haemorrhage 

Pig 

2 

Haemorrhage Nil Nil Nil Haemorrhage 

Pig 

3 

Haemorrhage Haemorrhage Haemorrhage Congestion Congestion 

Table 4.1: Results of histopathology 

Nil: Sample not collected 

4.1.1 Pig 1 

4.1.1.1 Lymph node 

 

Figure 4.1.1.1: Sinus haemorrhage in the lymph node (40x) 
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4.1.1.2 Spleen 

 

Figure 4.1.1.2: Haemorrhage at the red pulp of spleen (40x) 

4.1.1.3 Kidney 

 

Figure 4.1.1.3: Haemorrhage in the tubules of the kidney (40x) 
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4.1.2 Pig 2 

4.1.2.1 Lymph node 

 

Figure 4.1.2.1: Severe haemorrhages in lymph node (40x) 

4.1.2.2 Kidney 

 

Figure 4.1.2.2: Foci of renal haemorrhages (100x) 
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4.1.3 Pig 3 

4.1.3.1 Kidney 

 

Figure 4.1.3.1: Foci of renal haemorrhage (100x) 

Figure 4.1.3.2: Spleen 

 

Figure 4.1.3.2: Severe haemorrhages in the spleen (40x) 

@
COPYRIG

HT U
PM



16 
 

Figure 4.1.3.3: Lymph node 

 

Figure 4.1.3.3: Congestion in lymph node (40x) 

Figure 4.1.3.4: Liver 

 

Figure 4.1.3.4: Foci of hepatic haemorrhage (40x) 
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4.2 Immunohistochemistry 

 Kidney Spleen Liver Lung Tonsil Lymph 

Node 

Pig 1 + + Nil Nil + + 

Pig 2 + Nil Nil Nil + - 

Pig 3 + + + + + + 

Negative 

Control 

(B22/573) 

Nil Nil Nil Nil Nil Nil 

Table 4.2: Results of immunohistochemistry 

+ = Positive; - = Negative; Nil = Sample not available 

 

4.2.1 Negative control 

4.2.1.1 Negative tissue control 

 

Figure 4.2.1.1: No antigen-positive cells. The primary antibody is against P30 

protein ASFV antigen, 1:1000. 
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4.2.1.2 Negative antibody control 

 

Figure 4.2.1.2: No antigen-positive cells. PBS is used to replace the primary 

antibody. 

4.2.2 Pig 1 

4.2.2.1 Spleen 

 

Figure 4.2.2.1a: Numerous antigen-positive cells in the spleen. (200x) 
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Figure 4.2.2.1b: Foci of antigen-positive cells in the spleen. (400x) 

4.2.2.2 Lymph node 

 

Figure 4.2.2.2a: Antigen-positive cells in the lymph node. (200x) 
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Figure 4.2.2.2b: Foci of antigen-positive cells in the lymph node. (400x) 

4.2.3 Pig 2 

4.2.3.1 Tonsil 

 

Figure 4.2.3.1a: Numerous antigen-positive cells at the tonsillar crypt. (200x) 
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Figure 4.2.3.1b: Foci of antigen-positive cells at tonsils. (400x) 

4.2.4 Pig 3 

4.2.4.1 Kidney 

 

Figure 4.2.4.1a: Light brown staining at the tubules due to reabsorption. (200x) 
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Figure 4.2.4.1b: Numerous antigen-positive cells at the glomerulus. (400x) 

4.2.4.2 Liver 

 

Figure 4.2.4.2a: Antigen-positive cells are seen in the liver. The dark black dots are 

formalin pigments. (Red arrow). (200x) 
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Figure 4.2.4.2b: Kupffer cells (liver macrophages) shown positive ASFV antigen 

detection. (400x) 

4.2.4.3 Lungs 

 

Figure 4.2.4.3a: Pulmonary intravascular macrophages show positive ASFV antigen 

detection. (200x) 
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Figure 4.2.4.3b: Foci of positive intravascular macrophages. (400x) 

 

 

 

 

 

 

 

 

 

 

 

 

@
COPYRIG

HT U
PM



25 
 

5.0 DISCUSSION 

5.1 Freezing artefacts 

Freezing artefacts were seen in the 5 cases. Freezing artefacts are characterized by 

vacuolation and cracks caused by the formation of ice crystals intracellularly and 

extracellularly due to the freezing of tissue before fixation. During the fixation of 

tissue, the ice crystal formed during freezing ruptured which leads to the formation 

of spaces within the interstitium. In this project, the samples for 5 pigs were frozen 

at -30°C before formalin-fixed and processed routinely. Under the microscope, 

vacuoles can be observed in the lymph node (Figure 5.1a) and kidney (Figure 5.1b) 

tissue. Hence, histology evaluation is not reliable anymore.  

 

Figure 5.1a: Vacuoles (freezing artefacts) in the lymph node under H&E staining. 

(40x) 
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Figure 5.1b: Vacuoles in the kidney of one of the pig samples. (100x) 

5.2 Optimization for Immunohistochemistry 

Microwave 

setting 

50W for 15 minutes 100W for 10 minutes 

Primary antibody 

concentration 

+ve ASF -ve control +ve ASF -ve control 

1:500 1 1 1 1 

1:1000 1 - 1 - 

1:1500 1 - 1 - 

PBS 1 - 1 - 

Table 5.2: Optimization for immunohistochemistry 

5.2.1 Primary antibody concentration 

According to the manufacturer's instruction, the recommended primary antibody 

concentration is 1:2000. But after incubating the slides with 1:2000 primary antibody 

concentration, the positive antigen cells showed very faint brown staining and it is 

very difficult to determine the cells as positive cells.  
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Figure 5.2.1a: Pale staining when using 1:2000 of primary antibody. 

 

Figure 5.2.1b: Faint staining of immunohistochemistry. 
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So, to obtain the best result, optimization needs to be done. The primary antibody 

was diluted into 1:500, 1:1000 and 1:1500. PBS was used for negative antibody 

control.  

 

Figure 5.2.1c: Comparison between different primary antibody concentration 

After comparing the slides with different primary antibody concentrations, 1:1000 

was chosen as the slides show the antigen-positive cells the best as the staining is 

not too faint and not showing any background staining.  

5.2.2 Microwave setting 

For the setting of the microwave, the manufacturer's instruction is in degree Celsius 

but the microwave in the Histology Laboratory is in Watt. So, optimization needs to 

be done as well to retrieve antigen epitope. 100W for 10 minutes was not chosen as 

the tissue on the slides tends to slough off during the washing procedure so 50W for 

15 minutes is the best to obtain the best result. 
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5.3 Comparison of results 

5.3.1 Histopathology 

 

Figure 5.3.1.1: Spleen from a pig with acute ASF showing numerous erythrocytes in 

red pulp. (Salguero, 2020) 

 

Figure 5.3.1.2: Splenic red pulp filled with red blood cells is found in the spleen of a 

pig with acute ASF. (al, 2021) 
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Figure 4.1.3.2: Spleen that shows haemorrhages in red pulp. 

Figure 4.1.3.2 which is the spleen from pig 3 shares similarities with Figures 5.3.1.1 

and 5.3.1.2 that show H&E stain of spleen from a pig with ASF showing 

haemorrhages within the red pulp which a lot of RBC are seen in the red pulp. 

 

Figure 5.3.1.3: Haemorrhages in gastrohepatic lymph node from a pig with subacute 

ASF. (Salguero, 2020) 
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Figure 5.3.1.4: Medullary cords of a gastrohepatic lymph node shows severe 

haemorrhage. (al, 2021) 

 

Figure 4.1.2.1: Lymph node from a pig with ASF show severe haemorrhage. 

Figure 4.1.2.1 which is the lymph node from pig 2 shows severe haemorrhages like 

Figures 5.3.1.3 and 5.3.1.4 showing that pigs with ASF will have haemorrhages in 

their lymph node in histopathology. 
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Figure 5.3.1.5: Interstitial haemorrhages in the renal cortex of the kidney from a pig 

with acute ASF. (al, 2021) 

 

Figure 4.1.3.1: Haemorrhages at the interstitial tissue of the kidney 

Figure 4.1.3.1 which is the kidney from pig 3 consists of haemorrhages at the 

interstitial tissue like Figure 5.3.1.5. 
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5.3.2 Immunohistochemistry 

 

Figure 5.3.2.1: Strong positive IHC in the red pulp of the spleen. (Salguero, 2020) 

 

Figure 5.3.2.2: Massive presence of antigen-positive cells in red pulp. (al, 2021) 
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Figure 4.2.2.1b: Foci of antigen-positive cells in the spleen. 

All figures above show numerous antigen-positive cells present in the spleen as 

ASFV will infect the macrophages and the affected macrophages can be seen by 

using immunohistochemistry. 

 

Figure 5.3.2.3: Macrophages in lymph node shows positive IHC. (Sanguero, 2020) 
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Figure 5.3.2.4: Renal lymph node shows antigen-positive cells in the marginal zone. 

(al, 2021) 

 

Figure 4.2.2.2b: Foci of antigen-positive cells in the lymph node. 

Antigen-positive cells can be found in pigs that are infected with ASF. Figure 

4.2.2.2b which is the lymph node of pig 1 shows the positive reaction of IHC like 
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figures 5.3.2.3 and 5.3.2.4 and antigen-positive cells which are in brown staining 

can be seen. 

 

Figure 5.3.2.5: Detection of p30 protein of ASFV in macrophages of tonsils. 

(Sanguero, 2020) 

 

Figure 4.2.3.1b: Foci of antigen-positive cells in tonsils. 

Tonsil of pig 2 shows a strong positive reaction in macrophages in Figure 4.2.3.1b 

which is similar to Figure 5.3.2.5. Both figures show various antigen-positive cells in 

the tonsil. 
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6.0 CONCLUSION 

The results for histopathology show pigs that are infected with the African swine 

fever virus show a haemorrhagic lesion in the spleen, kidney and lymph node. For 

the results of immunohistochemistry, antigen-positive cells can be observed in 

macrophages in the spleen, lungs, tonsils and lymph nodes. Hence, histopathology 

and immunohistochemistry can be alternative methods to diagnose ASF in swine. It 

can be used as an additional confirmatory test in a farm that is confirmed with the 

ASF outbreak. Fresh samples can be taken from the dead animals for the 

diagnostic test above. 

 

7.0 RECOMMENDATIONS 

Samples are best to be taken fresh and never freeze the samples to prevent the 

formation of freezing artefacts. For immunohistochemistry, 1:1000 for ASF antibody 

concentration and 50W for 15 minutes for microwave is the best to obtain results. 

The incubation period for DAB can be shortened as some of the IHC slides show 

intense background staining. Lastly, to reduce background staining, blocking of non-

specific antigen with Blocking One solution/ 10% skimmed milk or 1% BSA step can 

be added before primary antibody incubation. 
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