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Molecular and Microscopic Investigation

of Entamoeba gingivalis Among Patients with Cancer
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ABSTRACT

Background: Entamoeba gingivalis is a non-pathogenic ameba that inhabits the human oral
cavity and occasionally other sites. Entamoeba gingivalis may become pathogenic in cancer
patients under chemotherapy. The aim of this study is to investigation of Entamoeba
gingivalis in cancer patients compared to healthy individuals (as a control), in the Thi-Qar
Province of Iraq.

Methods: Samples were collected from individuals with diseased periodontal sites and from
individuals with healthy periodontal sites from cancer patients and control groups in a
hospital Al-Haboubi Teaching Hospital for the period from August 2023 to December 2023,
for detection of E. gingivalis. Samples were diagnosed by microscopic staining with Giemsa
stain, and the recovered positive isolates were subjected to molecular analysis.

Results: Amplification of DNA extracted from E. gingivalis of both cancer patients and
healthy people using 18 rDNA revealed PCR products with 204 pb size for both diseased and
healthy people. This study indicated that there are significant differences (p<0.05) in the
percentage of E. gingivalis infections among cancer patients with periodontitis these have a
higher infection rate (62%) than those who without (56 %), as well as control group was 56
% in individuals with periodontitis, and 30 % in individuals without. The current study showed
the overall rate of infection of E. gingivalis by PCR technique was) 66.13%.

Conclusion: This study showed the sequence was identical and there was no difference in
sequence between all isolates.
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INTRODUCTION

Entamoeba gingivalis is a protozoan microorganism that is mostly found in
the human oral cavity, and it has also been detected in the genitourinary tract,
Transmission occurs through contaminated food or oral equipment, mouth
droplets, and kissing (1). E. gingivalis has a cosmopolitan distribution with a
worldwide prevalence of 37% (2). Some studies proposed an association
between E. gingivalis and periodontal diseases (2,3).

Periodontal disease is an inflammatory condition affecting the gingiva,
due to localized inflammation of the periodontium on exposure to dental
plaque (4); Dental plaque build-up results in gingivitis, though reversible
when oral hygiene measures are introduced. However, if left untreated, it
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may involve the underlying periodontal tissue (5).
Cancer is a serious problem affecting the health of
all human societies (6), it is a state in which cell
proliferation occurs abnormally when it becomes
uncontrollable and able to invade other cells.
Additionally, the number of cancer patients has been
clearly rising in recent years (7), Chronic infection or
toxins  production, immune evasion, and immuno-
logical suppression are all important mechanisms
that can lead to cancer (8). This study was
designed to investigate microscopic and molecular
of Entamoeba gingivalis in oral cavity of cancer
patients with periodontitis and compare with
healthy oral persons.

MATERIALS AND METHODS

Collection of Samples

A total of 300 swab samples were collected: 100
each from cancer patients with diseased and healthy
periodontal sites who visited the Thi-Qar Oncology
center at Al-Haboubi teaching hospital and received
chemotherapy. Furthermore 100 swab samples were
collected from healthy individuals, with 50 having
diseased periodontal sites and 50 with healthy
periodontal sites, as a control group. During the period
from August 2023 to December 2023.

Microscopic Examination

Samples were applied directly onto slides and
stabilized using methanol. Then, they were stained
with giemsa stain for a duration of 15 to 20 minutes
and examined by microscope under (100X).

Molecular Examination

Genomic DNA Extraction

Genomic DNA was extracted from oral wash
samples (saliva and dental plaque) by using gSYNCTM
DNA Extraction Kit (Geneaid Taiwan) done according to
company instruction. The PCR primers for detection
Entamoeba gingivalis based on small subunit ribosomal
RNA gene, The primers used, SSU (FFAGGAATGAACG-

GAACGTACA) and rDNA

TATTGTTTCAC) (9).

(R-CCATTTCCTTCTTC-

PCR Reaction Compounds

The compounds that used for PCR reaction were
master mix (13 pl), primer forward (1 ul), primer
reverse (1 pl), DNA template ((30-100ng)) (4 ul), and
free water (6 pl), totally give volume of 25 pl.

Protocol of PCR Amplification

The protocol used in this study is shown in a table 1.

Sequencing and Alignment of Genes

The PCR products amplified with two primers were
sequenced by Macrogen Company (South Korea). NCBI
BLAST tool was used to check the results of this
program, and to detect any DNA alterations in the
sequences of the gene.

Statistical Analysis

The data of the present study were statistically
analysis by using SPSS (Statistical Package of Social
Science version 26) based in using both descriptive and
non-parametric Chi-Square at p. value < 0.05 (10).

RESULTS
Microscopic Examination

The current results demonstrated that cancer
patients with unhealthy periodontal sites had a higher
prevalence of E. gingivalis compared to cancer patients
with healthy periodontal sites, and the rate of infection
was 62% and 34%, respectively. As well as control group
was 56 % in individuals with diseased periodontal sites,
and 30 % in individuals with healthy periodontal sites, as
shown in table 2.

Molecular Examination

Forty-eight samples were taken from positive

Step Temperature Time Cycle
Initial Denaturaton 95 5_.9_(_)_min 1time
Denaturation 95 0.30 sec.
Cyclic Annealing 60 0.30 sec. 40 cycle
Extension 72 1.00 min
Table 1 - Protocol of PCR amplification. Final Extension 79 10.00 min 1 time
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Table 2 - Percentage of infection Groups Subgroups Positive Negative Total
with Entamoeba gingivalis in cancer No. % No. % No. %
patients and control group Cancer patients  Periodontitis 62 62.0 38 380 100 3333
by microscopic examination. Non- Periodontitis 34 34.0 66 66.0 100 33.33
Control group Periodontitis 28 56.0 22 44.0 50 16.66
Non- Periodontitis 15 30.0 35 70.0 50 16.66
Total Periodontitis 90 60.0 60 40.0 150 50.0
Non- Periodontitis 49 32.67 101 67.33 150 50.0
Overall Total 139 46.33 161 53.67 300 100
Cancer patients: CalX?= 15.7,  TabX*=3.84, DF =1, p <0.001**
Control group: CalX*=13.7,  TabX*=3.84,DF=1, p<0.001**
Patients vs. control: CalX? = 29.4, TabX?= 7.81, DF =3, p <0.001**
Table 3 - The percentage of Entamoeba Microscopic PCR technique
gingivalis infection among cancer No. of Sample  Positive Negative Positive Negative
patients based on type of diagnostic No. % No. % No. % No. %
method. 48 8 100 0 000 40 8333 8 1667
14 0 0.00 14 100 1 7.14 13 92.86
62 48 77.42 14 2258 41 66.13 21 33.87

CalX?= 35.42, TabX’= 12.5, DF = 6, p < 0.001**

microscopic examination, only 40 (83.33%) were
positive after PCR examination, as well as 14 samples
from negative microscopic examination, only 1(7.14%)
were positive after by pcr examination. The overall rate
of infection of E. gingivalis by PCR technique (figs. 1, 2)
was 66.13%, as shown in table 3.

Sequencing

The sequence was identical and there was no

Figure 1 - Electrophoresis of a PCR product of Entamoeba gingivalis
with a size of 204 bp, using agarose gel at a concentration of 1.5%, at
a voltage of 70 V and 85 mA, for 45 minutes. For positive microscopy.
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difference in sequence between all isolates (each of
the cancer patients with periodontitis, cancer patients
without periodontitis, control with periodontitis
and control without periodontitis). In this study: The
isolate No.1 (Accession No. = LC804957; size= 204bp)
identified 100% with specie Accession No. =
OR405086. The isolate No.2 (Accession No. =
LC804968; size= 204bp) identified 100% with specie
Accession No. = OR405085. The isolate No.3
(Accession No. = LC804969; size= 204bp) identified
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Figure 2 - Electrophoresis of a PCR product of Enfamoeba gingivalis
with a size of 204 bp, using agarose gel at a concentration of 1.5%, at
a voltage of 70 V and 85 mA, for 45 minutes. For negative microscopy.
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100% with specie Accession No. = 0Q225457. The
isolate No.4 (Accession No. = LC804970; size= 204bp)
identified 100% with specie Accession No. =
PP335301. The isolate No.50 (Accession No. =
LC804958; size= 204bp) identified 100% with specie
Accession No. = OR405085. The isolate No.72
(Accession No. = LC804964; size= 204bp) identified
100% with specie Accession No. = PP335301. The iso-
late No.74 (Accession No. = LC804962; size= 204bp)
identified 100% with specie Accession No. =
OR405085. The isolate No.75 (Accession No.
LC804965; size= 204bp) identified 100% with specie
Accession No. = KX061779. The isolate No.78
(Accession No. = LC804956; size= 204bp) identified
100% with specie Accession No. = KX061779. The iso-

late No.80 (Accession No. = LC804963; size= 204bp)
identified 100% with specie Accession No. =
0Q225457. The isolate No0.83 (Accession No. =
LC804960; size= 204bp) identified 100% with specie
Accession No. = PP335301. The isolate No0.88
(Accession No. = LC804961; size= 204bp) identified
100% with specie Accession No. = KX061779. The
isolate No.89 (Accession No. = LC804967; size= 204bp)
identified 100% with specie Accession No. =
KX061779. The isolate No. 114 (Accession No. =
LC804966; size= 204bp) identified 100% with specie
Accession No. = KX061779. The isolate No. 116
(Accession No. = LC804959; size= 204bp) identified
100% with specie Accession No. = 0Q225457,

(figs. 3, 4).

@ LCB04956 Entamoeba gingivalis
® LCB04957 Entamoeba gingivalis
® LC804958 Entamoeba gingivalis
® LCB804959 Entamoeba gingivalis
@ LCB804960 Entamoeba gingivalis
® LCB804961 Entamoeba gingivalis
® LCB04962 Entamoeba gingivalis
@ LCB04963 Entamoeba gingivalis
® LC804964 Entamoeba gingivalis
@ LC804965 Entamoeba gingivalis
® LCB04966 Entamoeba gingivalis
® LCB04967 Entamoeba gingivalis
® LCB04968 Entamoeba gingivalis
@ LC804969 Entamoeba gingivalis
@ LCB804970 Entamoeba gingivalis
® LCB804971 Entamoeba gingivalis
@ LCB804972 Entamoeba gingivalis

KX061779 Entamoeba gingivalis

PP335301 Entamoeba gingivalis
0R405086 Entamoeba gingivalis
0R405085 Entamoeba gingivalis
0R405084 Entamoeba gingivalis
00225457 Entamoeba gingivalis
00225453 Entamoeba gingivalis
00225452 Entamoeba gingivalis
D28490 Entamoeba gingivalis

KX027298 Entamoeba gingivalis
KX027297 Entamoeba gingivalis
0R405082 Entamoeba gingivalis
0R405081 Entamoeba gingivalis
0R405080 Entamoeba gingivalis
KF250436 Entamoeba gingivalis
KF250435 Entamoeba gingivalis
KF250434 Entamoeba gingivalis
KF250433 Entamoeba gingivalis
KX061778 Entamoeba gingivalis

Figure 3 - The Phylogenic tree of Entamoeba
gingivalis Isolates between our isolates
& reference copies in NCBI
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© 00225449 Entamoeba gingivalis
©KX027296 Entamoeba gingivalis
00225455 Entamoeba gingivalis
00225454 Entamoeba gingivalis
00225451 Entamoeba gingivalis
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DISCUSSION

120

Entamoeba gingivalis is one of the members of
the wide range of oral resident pathogens in
humans, particularly found in dental plaques,
surfaces of gingiva or teeth, interdental spaces and
— carious lesions (2). The results of current study
] revealed that individuals with diseased periodonti-
tis sites had a higher prevalence of E. gingivalis
than individuals without periodontitis, in both
groups (cancer patients and control), this result is
consistent with (11) who found that the rate was
(77%) of inflamed periodontal sites and (22%) of
healthy sites, (12) where was found that 73.84% of
inflamed periodontal sites and 50% of healthy
periodontal sites exhibited this phenomenon,
additionally, maybe the rate of E. gingivalis
infection increases in individuals with periodontitis
due to changes in the oral environment and the
accumulation of bacteria, which makes it more
suitable for the growth and reproduction of
E. gingivalis. One of the most important causes of
periodontitis is poor of oral hygiene, which is the
same reason for increased parasite infection.
Therefore, we notice that the rate of E. gingivalis
infection increases in individuals with periodontitis.

The results of this study shows the results of
PCR technique, where the overall rate of infection
of E. gingivalis was (66.13%) and this result is
consistent with (13,14), where the percentages
were (76%) and (64%), respectively, the study did
not consistent with (15,16) where the percentages
were (11.4 %) and (16 %), respectively. PCR is
more sensitive technique than direct microscopy
of culture, but the use of both PCR and culture
method is suggested for environmental water
samples to gain more complete results of the real
presence of amoeba (17).

The sequence was identical and there was no
difference in sequence between all isolates, this
study did not consistent with (18) who found fifty
percent of the samples were found positive for the
E. gingivalis ST1 subtype, (24%) were found
positive for the E. gingivalis ST2 kamaktlii variant.
The reason may be attributed to the shortness of
the studied region of the DNA strand (204 bp).

2

110

WAGAGACAGAA
|

100

f
[\
il

a0
TRl
YL

A

80
‘ |
Uiy gy [
AT GGA
f
| .

[
V!
Uy
L LAl
\ (Y
L |

|
200
(I (l

f
|
|
|
Y

GACTGGACAGAGOGTGGOGATGGACAGACAGAT A
f
|
[

Page 1 of 1

70
TAGAG
il

f\
|
.h..ll_L -
190
C I
1 1
| I
| I\ fl
Letded i lod o bnl

60

WCAGACAG ACAG
A
\

180

GCAGAGTTGGTG
< |
WAVARARASR QAR

A

1

{
{n
YV LIV

I
|

208 bases om 2595 scans
50
& Il"‘ |
J

11
| N

II 1 | \
170

f
|I|.
AR

Signal G:3455 A:7771 C:4455 T:4568

1
I\
it 1y

WWTGCTGAGTCATGG
n

40

| J
[}
|

G
160
ATGTCACCCCTAGATT

|I|I|l Afhh

Base spacing: 13.776738
CAGAC

30
TG
A

|

|

A

Figure 4 - The sequence analysis of 18S rRNA Gene "Entamoeba gingivalis" by "Korean Macrogen company"
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Irag. This study showed the sequence was identical and
there was no difference in sequence between all
isolates.
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