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ABSTRACT
This study aimed to detect cytological typical changes in buccal mucosa among qat
users. A total of 599 individuals were investigated, of whom 499 were qat chewers
(cases) and 100 were non-qat users (control). The cytological smears were obtained
from buccal mucosa using wooden tongue depressor, and participants underwent the
Papanicolaou stain for cytological changes and AgNOR staining for evaluation of the
mean number of AgNOR dots per nucleus. A significant correlation between qat use
and oral cytological changes was found among cases compared to controls.
Cytological atypia were verified among 25(5%) of the cases compared to 1(1%) of
controls, (P=0.02). Hence, keratinization was identified in 143(28.7%) of the cases
compared to 11(11%) of controls, (P= 0.000). Acute inflammatory cells was
identified in 55(11%) of the cases compared to 4(4%) of controls, (P= 0.03). Viral
infection (koilocytes) detected by cytology in 53(10.6%) of the cases compared to
4(4%) of controls, (p= 0.02). and confirmed by ELISA in 45 of cases and in 2 of
control. Fungal infection was observed in 16(3.2%) of the cases compared to 1(1%) of
controls, (p= 0.05). Also a significant relation between oral epithelial atypia and
duration, intensity of qat chewing. Statistical analyses revealed a greater mean
number of AgNORs per nucleus in (cases) qat chewers (3.24) compared to (1.36) in
non gat users (controls) (P= 0.00). And the mean of AgNOR count increase with
duration of gat chewing and this was found to be statistically significant (P= 0.002).
This study concluded that the qat chewers a risk factor caused cytological changes in
oral mucosa and this cytological changes particular oral epithelial atypia associated
with duration and intensity of qat chewing. In addition to the mean AgNORs count is
a useful indicator for cellular proliferation activity in oral epithelium and for
prediction of the risk of exposure to certain carcinogenic elements that may induce
oral cancer.
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relative frequency of oral SCC may be
related to the habits of chewing
tobacco and qat(7) There are three main
alkaloids present in qat leaves:
cathinone, cathine, and ephedrine(g).
The potentiality of qat to induce
cancerous changes has  been
investigated in vitro using human cell
line ®. Qat extract, cathinone, and
cathine induced cell death Dby
apoptosis, in addition to structural
chromosomal changes, such as those
seen in cells in the development of
cancer '? In addition; the use of gat
has also been shown to produce a
variety of oral mucosal changes, such
as acanthosis, hyperkeratosis, and
epithelial dysplasia ©. The use of
exfoliative cytology (EC) for diagnosis

INTRODUCTION

Oral cancer is one of the ten common
cancers in the world. It accounts for
5% of all malignant tumors of which
60% are diagnosed at advanced stage.
Most oral cancers are squamous cell
carcinomas, and the vast majority of
oral squamous cell carcinomas
(OSCC) are preceded by precursor
lesions that can be present as
leukoplakia, erythroplakia, or
erythroleukoplakia . Earlier detection
and follow-up of oral precancerous
lesions are important to predict their
potency to turn into malignancy @
Qat, is a herbal product consisting of
leaves and shoots, has been used in

Yemen for centuries and its usage is . .
or screening of oral mucosal lesions

widely spread ©. at 1s usuall . . .
cheweyd atps ccial socigl atherin bu}‘; has received a considerable attention
p & & (1-12) and remain the simple and useful

it is also used frequently during work method in oral cancer Screenin
@ It was estimated that 61.1% of the . Ing
programs in remote areas lacking

adults in Yemen were current qat users . . S )
4 advanced diagnostic facilities. Qat is

®. High fr nci f oral cancer
- HIgh lrequencies O oral cancers the most danger killer in Yemen in all
were reported from countries that have . .
aspects as economical, social, and

. (6) .
high rates of qat usage . The high health. Qat spreading in large area in
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Yemen, the farmers used large
agriculture toxicity which affect human
health that lead to many diseases such
as cancer. Therefore, the aim of this
study was to assess direct effect of qat
on baccul mucosa, with possible
association with precancerous and
cancerous changes.

MATERIALS and METHODS

Five hundred and ninety nine
individuals were randomly selected for
this study. Five hundred were cases
and the 100 were control. The target
groups were qat chewers (cases) and
non gat chewers (control) volunteers
living in the city of Amran, Yemen.
All cases and control were apparently
healthy. All the study subjects were
males; the age was ranged from 20 to
45 years old with a mean age of 28
years. And the case study current qat
user for at least 3 years with a
frequency chewing of qat once or twice
per day. Oral cancer patients, persons
with bad oral hygiene, tobacco users,
and alcohol consumers were excluded
from the study. Each participant was
asked to sign a written ethical consent
before taking the specimen.

Sample collection

Smears were obtained from the buccal
mucosa were using wooden tongue
depressor, the contents were prepared
on clean glass slides. All smears fixed
immediately for 15 minutes in 95%
ethyl alcohol. Blood samples were
collected then serum was separated
from cells by centrifugation for
ELISA.

Sample Processing

Smears were stained wusing the
Papanicolaou and grocott staining
method for positive smear with fungi
described by Bancroft ?, Silver
nitrate method for NOR protein sites
described by Paiva '** Enzyme linked

immuno-sorbent assay (ELISA) were

applied to IgM anti-HPV antibodies in
the serum of human chewing qat. ( anti
HPVkits. ACON laboratory, inc. USA)
Cytological Assessment of the
Results

The presence of two or more of the
following features indicated the
presence of epithelial atypia: nuclear
enlargement associated with increased
nuclear cytoplasmic ratio, hyper
chromatism, chromatin clumping with
moderately prominent nucleolation and
irregular nuclear borders, bi or multi
nucleation, increased keratinization
and scantiness of the cytoplasm, and
variations in size and/or shape of the
cells and nuclei .

Data Analysis

Data was analyzed using statistic
package for social sciences (SPSS)
computer program. Mean  was
calculated, Chi- square and
independent test was used (P value
<0.05).

RESULTS

Five hundred and ninety nine
individuals participated in this study,
of whom 499 were cases and 100 were
controls. The ages were ranged from
20 to 45 years old with a mean age of
(28 + 1.17) years. The study group
consisted were males and the great
majority of the participants were found
at age range less than 25 years
representing (41.1%) followed by age
ranged, 26-30 years and 31-35 years,
constituting (28.2%) and 79(32.2%),
respectively, seen in Table (1).

Table 1: Distribution of cases and
controls by age.

Age Number | Percent
range

< 25 246 41.1
years

26-30 196 32.7
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31-35 79 13.2
Table 2: Distribution of the cases and
36-40 39 5.6 controls by cytological atypia,
inflammatory cells infiltrates infections
41+ 39 5.6 and mean NORs count.
Total 599 100 Variable Cases Controls P
[ () val

The distribution of the cases and the NO | NO i ue
controls by cytological findings is Cytological | 25 5% 1| 1% | 0.0
shown in Table (2), cytological atypia Atypia 2
(Dyskaryosis) was detected among (Dyskaryosis)
(5%) of the cases and among (1%) of Keritinization | 143 | 55% | 11| 11% | 0.0
the control. Consequently, the relation ot AR TR 08
between qat use and cytological atypia il cute ° ol Y 3
was statistically significant (P=0.02). n ammi[;rlz
Hyperkeratosis was observed in Viral | 331 1061 a1 2% 0.0
(28.7%) of the cases compared to infections % 2
(11%) of the control (P= 0.000). Acute (HPV)
inflammatory  cells  (polymorph Fungal | 16| 3%| 1] 1%/ 0.0
numerous) was detected in (11%) of infections 5
the cases and in (4%) of the control Mean NOR 3.24 1.36 | 0.0
(P=0.03). The cytological evidences of count 0

viral infections (koilocytes) was
detected among (10.6%) of the cases
and (4%) of the controls (p= 0.02).
Fungal infection was detected among
(3.2%) of the cases and among (1%) of
the controls (p= 0.05). The mean
AgNOR dots counts was higher among
the cases (3.24) than (1.36) among
controls, and this was found to be
statistically significant (P= 0.00).

44

Table (3) shows distribution of mean
AgNOR count with oral epithelial
atypia, keratinization and  viral
infection cells that observed in cases of
qat chewing and this was found to be
statistically significant (P= 0.00).
Table (4) shows the distribution of
viral and fungal infection in case and
control detected by cytological method
(papanicolaou and grocott stain) and
ELISA test, the HPV16 detect by
cytological method in 53 of case and in
4 of control, hence, detect by ELISA
test in 45 of case and in 2 of control,
the cytological method might be detect
other virus that act as HPV on the
cells, the grocott stain special stain for
fungal staining were 16 positve with
papanicolaou in case compare to 14 by
grocott stain .
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Table 3: Distribution of the study population by mean NOR count and pathology.

Variable Mean | Std P.value
AgNOR
counts
Atypia | Present 3.76 | 0.27 0.00
Absent 3.2510.29
Kiratinization | Present 340 | 0.31 0.00
Absent 3221029
Acute inflammatory | Present 3.30 | 0.31 0.24
cells ™ X bsent 3.27] 031
Viral infection | Present 3.47|0.33 0.00
Absent 3.2510.30
Fungal infection | Present 3411 0.38 0.06
Absent 3271031

Table 4: Distribution of the viral and fungal infection in case and control by different

methods
Cytological ELISA | Fungi detect | Fungi detect
(HPV+) (HPV+) by | by grocott
papanicolaou | stain
stain

Case | Control | Case | Contro | Case | Contr | Cas | Contr

1 ol e ol

53 4 45 2 16 | 1 14 |1

According to the duration of qat
chewing by years the participants were
classified into four groups. The great
majority of the participants were found
at duration ranges 6-10 years
constituting (50%) individuals
followed by duration ranges, 11-20 and
1-5 years, constituting (30%) and
(11%) respectively. Most of the cases
with atypia, keratinization, acute
inflammation, viral infection and
fungal infection were found among

45

those qat chewers for a duration range
11-20 years, constituting (11.5%),
(30%), 17(11.5), (10%), (5%) of the
cases respectively, followed by
duration 6-10 years, constituting (3%),
(30), (10%), (11.5%), (2%) cases
respectively. The mean of NOR count
increase with duration of qat chewing
and this was found to be statistically
significant (P= 0.002) as it appears in
Table (5).
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Table 5: Distribution of cases by duration of qat use and pathology.
1-5 6-10 | 11-20 21+ P.valu
Variable years | (N=251) | (N=148) | (N=43) |e
(N=57)
Atypia 0(0%) 73%) | 17(11.5 | 12%) 0.00
%)
Keratinizatio | 12(21% | 76(30%) | 44(30%) | 11(26%) | 0.52
n )
Acute 3(5%) | 26(10%) | 17(11.5 | 9(21%) | 0.09
inflammatory %)
cells
Viral | 8(14%) | 29(12%) | 15(10%) | 1(2%) 0.25
infection
Fungal 0(0%) 4(2%) | 7(5%) 5(12%) | 0.00
infection
Mean NOR | 3.13+0. | 3.28+0.3 | 3.32+0.3 | 325+0.2 | 0.02
count 25 04 6

The participants were divided into two
gropes according to time of qat
chewing, group one chewing qat from
3 to 5 hours per day, group two
chewing

qat from 6 to 9 hours per day. The
cytological epithelial atypia was
detected in (7.5%) of group two and in
(3.3%) of group one, as indicated in
Table (6).

Table 6: Description of the cases by time of exposure hours/day.

Variable | Tim chewing qat by| P.value

hours/day

3-5 6-9

hours/day hours/day

(N=300) (N=199)
Atypia 10(3%) 15(7.5%) 0.030
Acute Inflammatory cells 34(11%) 21(11%) 0.453
Keratinization 86(29%) 57(29%) 0.539
Viral infection 27(9%) 26(13%) 0.098
Fungal infection 8(30%) 8(4%) 0.357
Mean NOR count | 3.26 £0.29 |  3.30 +0.38 0.165

Table (7) shows the description of the
cytological results according to the
frequency of qat chewing per day.

46

Accordingly, atypia was found in
(12%) of those use qat twice a day and
in (3.6%) of those use qat once a day.
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Table 7: Description of the cases by Frequency of qat replacement

Variable | Frequency chewing qat| P. value

per day

Once Twice

(N=416) (N=83)
Atypia 15(4%) 10(12%) 0.004
Acute Inflammatory 48(12%) 7(8%) 0.270

cells

Keratinization | 124(30%) 19(23%) 0.126
Viral infection 43(10%) 10(12%) 0.383
Fungal infection 14(3.5%) 2(2.5%) 0.796
Mean NOR count | 3.26+0.31 | 3.31+0.31 0.195

Figure 1: Buccal smears showing

atypical celles papanicolau staining
x40

Figure 2: The silver nuclear dots.

AgNOR staining x40

Figur 3: Buccal smears showing the

hyperkeratosis papanicolaou staining
x40.

Figur 4: Buccal smears showing the
viral infections papanicolaou staining
x40

47




Journal of Science and Technology vol. 15
ISSN 1858-6805
ESSN 1858-6813
Natural and Medical Sciences (NMS No.1)

mena@sustech.edu

DISCUSSION

The study found a significant
correlation between qat usage and oral
cytological change when compared to
control. In this study, the occurrence of
cytological atypia was investigated in
25(5%) smears obtained from qat
chewers (case) and in only one(1%) of
smears obtained from non-qat chewers
(control) and this was found to be
statistically ~ significant (P= 0.02).
hyperkeratosis found in 143(28.7%) of
the case and 4(4%) of the control
groups the findings may further
suggest that qat components might
stimulate the epithelial cells to undergo
atypical cellular morphological
changes, which may lead to oral
precancerous and eventual cancerous
lesions as suggested by Ahmed, et al
19" who found atypical cytological
changes among qat chewers were
6(4%), and 24 (16%) with
hyperkeratosis, and none of the
controls showed cytological atypia or
hyperkeratosis. Study by Ali et al ",
who reported 22.4% of qat chewers,
had oral keratosis, white lesions in the
oral mucosa. By Ali et al '® the use of
qat has also been shown to produce a
variety of oral mucosal changes, such
as acanthosis, hyperkeratosis, and
epithelial dysplasia. Also study by
Lukandu (19), who found oral cavity,
qat chewing has been associated with
histopathological changes like
hyperkeratosis, epithelial hyperplasia
and mild dysplasia. Nevertheless, some

studies reported the absence of
association between qat use and
occurrence of precancerous and

cancerous lesions “”, However, these
studies investigated the presence of
oral cancerous and precancerous by
clinical methods; hence, we applied
cytological methods. Inflammatory
cells infiltrate was identified in
55(11%) of the cases compared with
4(4%) of the control. We think that this

48

variation evidenced the irritation role
of qat to stimulate the inflammatory
changes (polymorph numerous) such
findings were previously studies by
AL-Sanbani®? who found oral white
lesions due to qat chewing. By Al-
sharabi®®  who revealed  that
histopathological changes found on
oral mucosa included inflammatory
cell infiltrate, acanthosis, intercellular
edema, epithelial dysplasia and
increased amount of collagen fibers.
Oral fungal and viral infection was
detecte by cytological method in
16(3%), 53(10.6%) of  case
respectively, associated with qat use
due to gat leaves Contaminated with
fungi was reported®”. And the viral
infection (HPV) was detect by ELISA
test less than detected by papanicolaou
stain Because overlap other virus
might be detected by this method.
AgNOR counts have been of great
value in recognizing various benign
and malignant lesions, to establish
prognoses and to determine the
proliferative activity of cells®”. In this
study the mean AgNOR dots counts
was higher among cases (3.24) than
among controls (1.36) and this was
found to be statistically significant (P=
0.000). There is no previous study used
AgNOR method to assess the oral
mucosal cells when qat users. The
mean of AgNOR dots counts have
been increase with variable pathology
such as (oral epithelial atypia,
kiratinization and viral infections) and
this was found to be statistically
significant (P= 0.002), (P= 0.00), (P=
0.00) respectively. The result found

relationships between duration,
frequency of gat chewing and oral
epithelial atypia was found in

17(11.5%) of those among the duration
range 11-20 years, and this was found
to be statistically significant (P=
0.000). These findings were similar to
study by Al-sharabi “?, who found
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white lesions on buccal and gingival at
chewing sites were among Yemeni qat
chewers who chewed for 3 years or
more. Nevertheless, there is study
reported no relationship between
mucosal changes and duration or
frequency of qat use ®. This might be
attributed to the fact that all cases were
currently heavy users for more than 3
years; while participants in this study
used qat for different periods less and
more than 3 years. This study found a
relation between epithelial atypia and
intensity of qat chewing, and this was
found to be statistically significant (P=
0.03). These findings agreed with Al-
Sanabani Y. who found that qat
chewing habit caused buccal and
gingival white lesion at site of chewing
among Yemeni women who chew
every day for 3-6 hours over a number
of years.

CONCLUSIONS
Qat chewer is a risk factor caused
cytological atypia, keratinization and
inflammatory ells infiltrate in the oral
mucosa, and these change are
associated with duration and intensity
of qat chewings. Cytology is a
screening technique in evaluation of
oral mucosal changes and
precancerous lesions. ELISA is more
sensitive than cytology in detection
and confirmation of viral infection.
The mean AgNORs count is a useful
indicator for cellular proliferation
activity in oral epithelium and for
prediction of the risk of exposure to
certain carcinogenic elements that may
induce oral cancer.
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