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ABSTRACT

Background: According to social organizations, glue inhalation has become increasingly preva-
lent among street-involved youth. This study aimed to evaluate the cytomorphological effects
of glue inhalation on buccal mucosal cells. Methods: A cross-sectional study was conducted in
150 individuals aged < 25 years; 50 habitual glue users served as the case group. Fifty age- and
sex-matched peers with no history of inhalant use comprised Control 1, whereas 50 apparently
healthy subjects with neither inhalant nor tobacco exposure formed Control 2. Exfoliated buccal
samples were obtained, Papanicolaou-stained, and evaluated microscopically for cytomorpholog-
ical alterations. Results: Among glue users, bacterial infection was detected in 8/50 participants
and human papillomavirus infection in 32/50. Perinuclear halo formation was present in 43/50
cases. Nuclear atypia, inflammation, and infection differed significantly between groups (each p <
0.001), whereas the prevalence of perinuclear halos did not (p = 0.71). Nuclear atypia correlated
positively with both duration of inhalant use (p < 0.001) and quantity inhaled (p = 0.001). Conclu-
sions: Chronic glue inhalation is therefore associated with significant cytomorphological changes
in buccal epithelial cells, including nuclear atypia, perinuclear halos, inflammation, and bacterial as

well as viral infection.
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INTRODUCTION

Glue is widely produced and used daily by many
manufacturers; however, its considerable potential
for severe addiction has raised serious public-health
concerns. Glue contains a mixture of toxic chemicals
classified as volatile organic solvents, rendering it
highly effective as an adhesive. When inhaled inten-
tionally, these solvents function as drugs of abuse.
The acute effects resemble those of other psychoac-
tive substances, producing euphoria, transient alert-
ness, and increased psychomotor activity. Because
these effects are brief, users rapidly develop a com-

pelling urge to re-inhale the substance,2,3.

METHODS

This was a descriptive cross-sectional study”*;**
the study was conducted in Shendi, Sudan. Sam-
ples were collected from the buccal mucosa. The
study was performed from March 2022 to March
2023. Participants were males aged < 25 years re-
siding in Shendi; individuals = 25 years were ex-
cluded. One hundred and fifty buccal samples were
obtained; prior to collection, each participant rinsed

his mouth with water to minimize contamination.

The buccal mucosa was then scraped using a dis-
posable wooden spatula, and the scraped material
was smeared directly onto a frosted-end, labeled mi-
croscopic glass slide. Each smeared slide was im-
mediately fixed in 95 % ethanol for at least 15 min-
utes. After fixation, the slide was stained using the
Papanicolaou staining method. The smears were
then screened under a light microscope by the re-
searchers and confirmed by experienced cytologists
independently.

Quality controls

Sterile, disposable toothpaste was used to collect the
samples; buccal samples were smeared directly onto
slides to avoid air-drying artifacts. The smears were
immediately fixed in 95 % ethanol to achieve rapid
chromatin fixation. All staining solutions were fil-
tered before use, and all dishes and Coplin jars were
washed both before and after use. The quality of the
staining solutions was checked prior to use. During
processing, all dishes and Coplin jars were tightly
closed with screw-top covers to prevent evapora-
tion and contamination. Contamination was also

avoided during mounting and coverslipping.

Cite this article : Elsheikh, M. A, Eesa, A. S., Ahmed, A. A. A. A, Elemam, |. B. Y., Mohamed, A. A. A. M.
Z., Bashir, M. B. M., Gorish, B. M. T., & Idris, A. A. A.. Features of Buccal Mucosa among Glue Abusers
in Shendi town, Sudan. Asian J. Health Sci. 2025; 11(1):71.


https://crossmark.crossref.org/dialog/?doi=10.15419/m61fc462&domain=pdf&date_stamp=2025-6-30

Asian Journal of Health Sciences 2025, 11(1):71

Data analysis and presentation

Data was computed and analyzed by using Statisti-
cal Package for Social Sciences (SPSS) software pro-
gram; version (21.0).

Ethical approval and consent to participate

Ethical approval was obtained from Shendi Uni-
versity Ethical Research Committee in accordance
with the Declaration of Helsinki Principles, and the
agreement was taken from hospital administrations
before sample and data collection. The patient’s in-
formation was highly secured and not used for other
purposes than scientific inquiry.

Ethical clearance code number: SH-RES/03-022-
04

Date: 13/2/2022

RESULTS

Table 1: The frequency of
the study participants

Participant Number
Cases 50
Controls 1 50
Controls 2 50
Total 150
age

ercentage count

Figure 1: Shows age frequency among study group.

Table 2: The frequency of the nuclear atypia among
study populations.

Participant  Nuclear atypia Total P value
Present ab-
sent
Cases 50 0 50
Controls 1 40 10 50
Controls 2 31 19 50
Total ‘121 29 150 0.000

abusing

Figure 2: Demonstrates abusing frequency.

glue type

Wcount W parcentage

Figure 3: lllustrates glue types used by participants.

symptoms of glue abusers

Asis Title

Figure 4: Indicates clinical symptoms of glue abus-
ing.

DISCUSSION

This cross-sectional study was conducted between
March 2022 and March 2023 in Shendi Town, Su-
dan, to assess the effect of glue sniffing on buccal
mucosal cells. A total of 150 participants were en-
rolled; 50 were glue abusers, 50 served as Control
1 (matched for demographic parameters but with-
out glue abuse), and 50 constituted Control 2 (appar-
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Table 3: The frequency of the inflammation among study

populations.

Participant Inflammation Total P value
Acute  Chronic  absent
Cases 0 41 9 50
Controls 1 1 10 39 50
Controls 2 3 1 46 50
Total 4 52 94 150 0.000

Table 4: The frequency of the infections among study
populations.

Participan Infections Total P value
Bacte- HPV ab-
ria sent
Cases 8 32 10 50
Controls 0 9 41 50
1
Controls 1 6 43 50
2
Total 9 47 94 150 0.000

Table 5: The frequency of the perinuclear hallo
among study populations.

Participant Perinuclear hallo P value
Present ab- To-
sent tal
Cases 43 7 50
Controls 1 42 8 50
Controls 2 41 9 50
Total 126 24 150 0.71

Table 6: The relationship between duration of
abusing glue and nuclear atypia.

Nuclear atypia Addiction duration/year  Total
Less than 6- 11-
5 10 15
Absent 0 0 0 0
Present 38 10 2 50
Total 38 10 2 50

Table 7: The relationship between the dose of glue
and nuclear atypia.

Nu- Addiction doses/day Total
clear
atypia Less 5- 11- 16-
than 5 10 15 20
Absent 0 0 0 0 0
Present 4 26 10 10 50
Total 4 26 10 10 50

ently healthy individuals with no history of tobacco
use) (Table 1).

Regarding age distribution, 94 participants were
young adults (62.7%), whereas 56 were children
(37.3%) (Figure 4.1).

20 % of adolescents have experimented with in-

In the United States, nearly

halants at least once by eighth grade, and the mean
age of first-time inhalant abuse is 13 years. The
mean age among glue abusers in this study was
14 years, which may be attributed to pubertal hor-
monal changes; this result is consistent with previ-
ous studies*,%. With respect to the pattern of sub-
stance misuse, 3 participants abused glue alone (2
%), whereas 47 reported mixed use of glue, tobacco,
and cigarettes (31.3 %).

With respect to the brands of glue used, 42 par-
ticipants concurrently abused two products (D
and OK), representing 28%, whereas 8 participants
abused three products (D, OK, and Nokrin), ac-
counting for 5.3% (Figure 3). To our knowledge,
no published studies have examined the associa-
tion between specific commercial glue brands and
cytological alterations of the buccal mucosa in in-
halant abusers. Concerning clinical manifesta-
tions, 43 participants reported respiratory symp-
toms (86%), 4 reported neurological symptoms (8%),
and 3 were asymptomatic (6%) (Figure 4)°. As-
sessment of nuclear atypia demonstrated a signifi-
cant difference between the test and control groups
(Table 2)7,8. Similarly, inflammation differed sig-

nificantly between groups (Table 3)7,3.

Finally, a
significant difference in infection rates was observed
(Table 4); cytology revealed bacterial colonization
with polymorphonuclear leukocytes and evidence
of human papillomavirus infection characterized by
koilocytosis—intermediate-sized cells exhibiting nu-
clear enlargement, irregular nuclear contours, hy-
perchromasia, mild chromatin coarseness, and per-
inuclear cytoplasmic vacuolization (koilocytes)®.

With respect to the perinuclear halo, no significant
difference was detected between the test and con-
trol groups (Table 5)°. Analysis of the relation-
ship between the duration of glue abuse and nuclear
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atypia revealed a significant association (Table 6);
nevertheless, no published studies have addressed
the impact of prolonged glue exposure on buccal-
mucosal cytology. A similarly significant associ-
ation was found between glue dose and nuclear
atypia (Table 7), yet the literature contains no re-
ports describing a dose-response relationship in buc-
cal mucosa among glue abusers. Future investiga-
tions should include larger, geographically diverse
cohorts to strengthen and generalise these results.
Future studies should incorporate comprehensive
data on the global prevalence of glue sniffing and its
public-health burden, and should present their find-
ings in tables or figures rather than narrative text
alone, thereby improving data visualization. In ad-
dition, the inclusion of confidence intervals or other
measures of variability would strengthen the inter-
pretation of the results.

Further investigations should also elucidate the
potential pathophysiological mechanisms under-
lying the observed effects, discuss the implica-
tions for public-health interventions, and formu-
late evidence-based recommendations for future re-
search. A more exhaustive review of the existing lit-
erature and a transparent discussion of the study’s
limitations are warranted.

The present study is constrained by a small sample
size; moreover, all specimens were obtained exclu-
sively from Shendi Town, Sudan, limiting the exter-
nal validity of the findings and precluding extrapola-
tion to the broader population of street children who
inhale glue. Sampling additional cities and regions
would facilitate a more comprehensive assessment
of the effects of glue inhalation on buccal mucosal
cells. Finally, the manuscript provides insufficient
detail regarding participant selection and exclusion

criteria.

CONCLUSION

Glue inhalation was associated with significant
morphological alterations in buccal mucosal cells,
including nuclear atypia and perinuclear halos; ad-
ditionally, inflammatory changes and bacterial as
well as viral infections were also observed among
glue abusers. These findings are important because
they address substance abuse among street chil-
dren and provide clear recommendations for health-
care professionals and policymakers. Overall, the
manuscript offers valuable insights into the effects
of glue sniffing on buccal mucosal cells among street
children in Shendi, Sudan.
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