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Abstract
Immunohistochemistry (IHC) is an important application of monoclonal as well as polyclonal antibodies to determine the tissue 

distribution of an antigen of interest in health and disease. IHC is widely used for diagnosis of cancers; specific tumor antigens 
are expressed de novo or up-regulated in certain cancers. A buccal swab, also known as buccal smear, is a way to collect from the 
cells on the inside of a person’s cheek (buccal cavity). Buccal swabs are a relatively non-invasive way to collect buccal samples for 
testing. The expression of MKi67 is strongly associated with tumor cell proliferation and growth, and is widely used in routine 
pathological investigation as a proliferation marker. Interleukin-2 (IL-2), also known as aldesleukin or proleukin. It is a type of 
cytokine signaling molecule in the immune system which is a naturally occurring protein that is produced by a specific type of white 
blood cell, (T lymphocyte). This study evaluated the Immunohistochemistry (IHC) effect on (IL2) and MKi67 on Buccal samples 
from local residents in Nigeria Liquefied Natural Gas (NLNG), Obunagha-Yenagoa, Bayelsa State. A total of one hundred (100) buccal 
samples were collected for this study, 50 (50%) for the test and 50 (50%) being for control. Result analysis revealed that there 
were no abnormal expression of the MKi67 and interleukin 2 (IL2) in NLNG Obunagha residents. The samples collected and studied 
showed 0% of cancer predisposition and immunomodulation. Collaborative studies should be done in a wider range that cuts across 
Nigerian oil companies and also residents in those areas. Other companies involved in any form of burning and filling stations should 
be cited far away from residential areas so as to prevent crude oil toxicity and pollution.
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Introduction

Crude oil has been known to cause numerous and significant 
health issues for children, pregnant mothers, and adults. Exposure 
occurs via inhalation, ingestion (of liquid droplets in the air), and 
direct skin contact. Some of the health effects will be long-term 
sequelae and may last a lifetime or affect future generations. Crude 
oil is a known teratogen and can cause birth defects and changes 

in fetal development. The target organs for crude oil are the 
hematopoietic (blood forming) system, lymphatic system, nervous 
system, and reproductive system. The Benzene component is a 
known carcinogen [2].

[32], in his work reported that any chemical that can cross the 
placenta influences the development of the embryo and fetus. 
This is particularly true at the time when cells are dividing and 
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differentiating into specific tissues of the nervous, circulatory, and 
immune systems. According to the World Health Organization, 
the embryo, fetus, or child is particularly sensitive to even minute 
concentrations of toxic chemicals. Crude oil and its components 
are known teratogens and cause birth defects, changes in fetal 
development, and decreased fetal survival. Inhalation of fumes 
from crude oil are known to cause chemical pneumonia, irritation 
of the nose, throat, and lungs, headache, dizziness, drowsiness, loss 
of coordination, fatigue, nausea, and labored breathing. Chronic 
exposure can result in irregular heartbeats, convulsions, and coma.

Specifically, Crude Oil (CAS #8002-05-9) contains Benzene, 
Butane, N-Hexane, Isopentane, Pentane, and Stoddard Solvent. 
Benzene is a known human carcinogen and is identified by NTP, 
OSHA, and IARC as a Group 1 carcinogen. Chronic inhalation of 
minute levels of benzene causes leukemia and other types of 
cancers [27].

Acute contact, via inhalation and skin, with small amounts of light 
crude oil and dispersants cause transitory respiratory, vomiting, 
diarrhea, and skin reactions. However, long-term exposure, which 
can be a matter of days or weeks, can cause central nervous system 
problems, or do damage to blood and organs such as kidneys or 
livers, according to the Centers for Disease Control and Prevention. 
There is also a significant increase in the risk of cancer [1].

Crude oil is not readily biodegradable and the effects of exposure 
to this toxin will be felt from generation to generation. Children and 
pregnant mothers are at significant risk. All exposures, no matter 
how seemingly insignificant, may prove to be consequential. What 
may seem to be a relatively trivial exposure in a healthy individual 
may potentially prove catastrophic, and the consequences of both 
acute and chronic exposures to crude oil may take years, even 
decades, to fully reveal the array of disease and morbidity than will 
result from exposure to this substance.

Molecular markers have been extensively investigated with 
a view to providing early and accurate information on long-term 
outcome and prediction of response to treatment of early cancer. 
Proliferation is a key feature of the progression of tumors and is 
now widely estimated by the immunohistochemical assessment 
of the nuclear antigen Ki-67. The expression of Ki-67 correlates 
with other measurements of proliferation, including S-phase and 

bromodeoxyuridine uptake. High Ki-67 is a sign of poor prognosis 
associated with a good chance of clinical response to chemotherapy 
[15].

Since its discovery in 1985 the soluble interleukin-2 receptor 
(sIL-2R, sTAC, sCD25) has become a clinically valuable tool for 
several diseases. It is regarded as a disease activity marker in 
sarcoidosis, but increased serum levels have been also observed 
in other autoimmune diseases like systemic lupus erythematosus 
and rheumatoid arthritis. In addition, sIL-2R is elevated in several 
neoplastic disorders, and it appears useful in estimating survival 
and monitoring therapy in malignancies like malignant melanoma 
or nasopharyngeal carcinoma. The interleukin-2 receptor is a 
heterotrimeric transmembrane protein that is upregulated on 
activated T cells, and high sIL-2r levels are found in hemophagocytic 
syndromes, lymphoma, autoimmune lymphoproliferative 
syndrome, and other conditions associated with T-cell activation.
These biomarkers; interleukin 2 (IL2) and Mki67 can be used to 
determine the predisposition of local residents to various diseases 
[31].

Materials and Methods

Study area

This study was carried out in NLNG, Obunagha, Yenagoa, 
Bayelsa State, South-South, Nigeria. Bayelsa is located within Lat. 
4151N and Lat. 523 South and Long. 5221 adnd 651 East of the 
equator, bounded by the Atlantic Ocean by the South Coast, Nigeria. 
The state is the second largest producer of crude oil in Nigeria and 
has the largest gas reserve and oil well. Her major occupation is 
farming and fishing.

Sample collection 

A total of 50 buccal smear samples were collected from local 
residents in NLNG, Obunagha, Yenagoa, Bayelsa State, South-South, 
Nigeria and A total of 50 control samples were also collected. The 
samples were sent to the Pathology Department, Histopathology 
Unit, Obafemi Awolowo University Teaching Hospital, Ile-Ife, Osun 
State. Samples used in this study were collected in November, 2021.

Materials used

Buccal smear samples were obtained from the local residents 
from NLNG Obunagha, Yenagoa, Bayelsa state. The samples were 
collected with the aid of a wooden spatula. 
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Methodology

The smears were fixed in 95% ethanol for 1hr. it was then rinse 
in tap water, followed by distilled water after which it the smears 
were circled with hydrophobic pen to prevent free flow of reagent 
off the smear. On the other hand, antigen from the control which 
was formalin fixed paraffin embedded tissue sectioned were 
retrieved using pressure pot antigen retrieval method before the 
sections were circled with hydrophobic pen. Both control and 
test were then washed in 10% phosphate buffer saline (PBS). 
Slides were drained, two Drops of hydrogen peroxide block was 
added to cover the section and incubate for 10 minutes to block 
endogenous perioxidases. Washed times in PBS, Protein Block was 
added and incubate for 10 minutes at room temperature to block 
nonspecific background staining. Slides were washed one time in 
PBS, one primary diluted antibody (MKi67 and IL-2) for a slide 
was added and incubated at room temperature for 1hr. Washed 
in PBS, complement was added, and incubated for 10 minutes at 
room temperature. Washed in PBS, HRP conjugate was added and 
incubated for 15 minutes at room temperature. Washed in PBS, 
DAB/Substrate was added to the tissue section and incubated for 
7 minutes. Wash in PBS, stained with Haematoxylin for 2 minutes, 
blue in tap water for 3minutes, dehydrated, cleared and mounted 
with resineous mountant.

Observation

No rigid scoring system is in place for the antibodies used and 
most immunohistochemistry antibodies. Immunohistochemistry 
slides were reported based on the average percentage of brown 
staining cytoplasm and nuclei.

Statistical analysis

The statistical analysis of the data was done using SPSS software 
for Windows, Chi_Square test and patient test was used to check 
the significance of the data. P value less than 0.05 was defined as 
statistically significant for the data.

Results 

A total of fifty (50) buccal smear samples and fifty (50) control 
samples in November, 2021 was included in this study. Out of 50 
samples and 50 control samples, the result showed IL2-negative and 
MK167-negative. The result was represented in photomicrographs 
(figure 1 and 2).

Frequency Percent
Control
Test
Total

30
30
60

50
50

100

Table 1a: Demographic distribution of survey participants. 

Figure 1: Graphical representation of survey participants.

Minimum age Maximum age Mean age
Control
Test

21
23

41
57

29.67 ± 6.88
40.27 ± 8.92

 Table 1b: Age analysis of survey participants.

Control Test
Occupation
Business
Driver
Electrical engineer
Hair dresser
POS attendant
Student
Trader
TOTAL

00
00
00
02
08
20
00
30

18
04
02
02
02
00
02
30

Table 1c: Demographic distribution of survey participants based 
on occupation.
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Control 
(%) Test (%) Total (%)

Age classification
21 - 30 years
31 - 40 years
41 - 50 years
51 - 60 years
Total

18 (30)
08 (13.3)
04 (6.7)
00 (00)
30 (50)

04 (6.7)
12 (20)

10 (16.7)
04 (6.7)
30 (50)

22 (36.7)
20 (33.3)
14 (23.4)
04 (6.7)
60 (100)

Table 3: Age based demographics of survey participants.

Control 
(%) Test (%)

Total 
(%)

Years of residence

<5 years

5 - 10 years

11 - 15 years

>15 years

Total

21 (35)

08 (13.3)

01 (1.7)

00 (00)

30 (50)

10 (16.7)

16 (26.7)

04 (6.7)

00 (00)

30 (50)

31 (51.7)

24 (40)

05 (8.4)

00 (00)

60 (100)

Table 4: Demographic distribution of survey participants based 

on duration of residence in years.

IL2 IL7
Positive Negative Positive Negative

Control
Test

00
00

30
30

00
00

30
30

 Table 5: Interleukin analysis of survey participants.

The slide show positive nuclei stained brown (arrow) by MKI67 
antibody.

The slide shows no immunoreactivity on the buccal smear from 
non smoker.
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Figure 3: Age distribution of survey participants.

Key

Group A: 21 - 30 years

Group B: 31 - 40 years

Group C: 41 - 50 years

Group D: 51 - 60 years.

Plate 1: MKI67 Positive Control Tissue.

Plate 2: MKI67 Immunoreactivity on Non Smoker  Buccal Smear.

Plate 3: MKI67 Immunoreactivity on A Smoker Buccal Smear.



The smear shows no nucleus positively stained brown for 
MKi67 indicating negativity.

The slide depicts some cells nuclei and cytoplasm being 
positively stained brown (arrow) by interleukin 2.

The slide shows no immunoreactivity on the buccal smear from 
non- smoker.

The smear shows no nucleus positively stained brown for 
MKI67 indicating negativity.

Discussion

Molecular markers have been extensively investigated with 
a view to providing early and accurate information on long-term 
outcome and prediction of response to treatment of early cancer. 
Proliferation is a key feature of the progression of tumors and is 
now widely estimated by the immunohistochemical assessment of 
the nuclear antigen Ki-67. High Ki-67 is a sign of poor prognosis 
associated with a good chance of clinical response to chemotherapy 
[15]. The interleukin-2 receptor is a protein that is upregulated on 
activated T cells, and high sIL-2r levels are found in hemophagocytic 
syndromes, lymphoma, autoimmune lymphoproliferative 
syndrome, and other conditions associated with T-cell activation. 
These biomarkers; interleukin 2 (IL2) and Mki67 can be used to 
determine the predisposition of local residents to various diseases, 
[31] associated with long term exposure to crude oil pollution.

A total of 50 buccal smear samples were collected from local 
residents in NLNG, Obunagha, Yenagoa, Bayelsa State, South-South, 
Nigeria and a total of 50 control samples were also collected. All 
100 samples gotten for immunohistochemical evaluation of buccal 
smears where shown to be negative to the presence of cancerous 
lesions. 

In a study that was conducted to investigate the effect of petrol 
vapor containing benzene on inflammatory and immune markers 
of human, besides its effect on hematological and immunological 
parameters. It was found that the level of IL-6 as a proinflammatory 
marker was significantly increased in the workers group compared 
to the non exposed group. This is due to different pathological 
pathways which may be induced as a result of continuous exposure 
to the pollutants in the air. Despite that the effect of benzene 
exposure on human health has been proven, the mechanism 
of benzene toxicity is still not completely understood [22]. 
However, the toxicity may act through different pathways. These 
pathological pathways result in releasing different mediators and 
inflammatory molecules including cytokines. Their release by 
T-cells and macrophages may induce a series of reactions that 
result in systemic inflammation and play a significant role in 
immune response. The ability of benzene to result in an imbalance 
in the immune system was concluded by other studies, and that 
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Plate 4: Positive Control Tissue for IL-2.

Plate 5: IL-2 Immunoreactivity on Non Smoker Buccal Smear.

Plate 6: IL-2 Immunoreactivity on A Smoker’s Buccal Smear.



benzene may damage the lymphokines producing system, which 
regulates both hematopoiesis and immunity [13]. A previous study 
has concluded that specific cytokines producing cells were highly 
sensitive to the toxic effect of benzene; therefore, the immune 
system would become imbalanced, and that benzene can damage 
the system responsible for producing lymphokines and inhibit the 
immune function and hematopoiesis.

Conclusion

In this study, result analysis revealed that there was no 
abnormal expression of the MKI 67 and interleukin 2 (IL2) in 
NLNG Obunagha residents. The samples received showed 0% of 
cancer predisposition and immunomodulation. Further workup 
and studies should be done with regards to the predisposition of 
workers and residents in oil companies which would in turn help 
to educate individuals on the dangers associated with exposure 
to crude oil pollution. Although it was found that most occupants 
of NLNG Obunagha were found to be smokes with some having 
signs of ulceration in their buccal cavities due to excess smoking. 
Furthermore, the expression varies on smokers, non smokers and 
age groups.

Recommendation

Further studies should be done in a wider range that cuts across 
Nigerian oil companies and also residents in those areas. Also 
companies involved in any form of singeing and filling stations 
should be cited far away from residential areas so as to prevent 
crude oil toxicity and pollution.
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