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ABSTRACT

Background: Recurrent tonsillitis (CT) is a parenchymal infection of the palatine tonsils
that is identified based on clinical criteria, some studies show a close relation between
viral infections and tonsillitis. Objectives: The aim of our study is to determine the
prevalence of some human herpesviruses (HHV) including HHV-4, HHV-6 and HHV-7
using the multiplex polymerase chain reaction (mPCR) technique and to characterize
the association between viruses and recurrent tonsillitis to evaluate the histopathological
changes in tonsillar tissues among patients with tonsillitis Methodology: A total of (100)
samples from patients of Basrah general hospital during period (Sep. 2023 to Feb. 2024)
from both sexes were collected after surgical interventions from (54) males and (46)
females with age ranged (2-50) years with regard to clinical information and molecular
detection and histopathological study. Results: Our results showed that EBV (HHV-4
DNA) was detected in 20% samples, while positive results of HHV-6 DNA was 16%,
tonsillitis in children infected with HHV type 6 is characterized by a longer
course of the disease, which leads to a longer hospital treatment and the age group (6-
10) years was more infected than other age groups, and the tonsillitis was predominantly
in males more than women, while HHV-7 DNA was not amplified. Conclusion: The
current study concludes that the most common virus in the tonsils was EBV, then HHV6,
with HHV7 not being diagnosed.

INTRODUCTION

The lymphatic Waldeyer's ring, which is thought to
include the tonsils, acts as a barrier to prevent germs
from entering the digestive and respiratory systems®.
Chronic or acute, tonsillitis is the most frequent
microbially-induced inflammation of the palatine tonsils
and is typically brought on by either bacteria or viruses 2
. It is characterized by a sudden onset of typical clinical
symptoms, such as sore throat (with or without
difficulty in swallowing), tonsil enlargement (possibly
with plaque), hyperemia, enlargement of cervical lymph
nodes, fever, and generalized malaise. In 70-95% of
cases, acute tonsillitis (AT) is caused by a viral
infection, but bacterial pathogens can also cause
tonsillar and pharyngeal inflammation in children in 15—
30% of cases, The most frequently implicated bacteria
in immunocompetent children are group A Streptococc *
. Few studies compared the craniofacial features of
children with different locations of enlarged pharyngeal
lymphoid tissue, which may be potential confounding
factors. However, prior research generally ignored the
different locations of adenoids and tonsils when
analyzing the relationship between adenotonsillar
hypertrophy and craniofacial morphology, Tonsillar
hypertrophy (TH) is more frequently accompanied by
obstructive sleep apnea and no symptoms of infection*”.
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A tonsillectomy is one of the most common surgeries in
ENT practice, especially for children, because of the
high levels of lymphatic tissue and intense activity that
occur during this time in their lives. Despite
advancements in many medical specialties, upper
respiratory tract infections like acute otitis media, acute
sinusitis, sore throats, and tonsillar hypertrophy are very
common conditions, and treating them accounts for a
significant  amount  of  healthcare  expenses®.
Approximately 75-95% of children experience acute
sore throats due to viral infections, primarily respiratory
viruses such as influenza, adenovirus, Coxsakie, and
parainfluenza viruses. In 15-30% of instances, bacteria,
including Streptococc and Staphylococc, are to blame .
Several studies indicate a strong correlation between
tonsillitis and viral infections, with the Epstein-Barr
virus (EBV) being one of the most common causes of
both acute and recurring instances®. Human
herpesviruses 6 (HHV6), 7 (HHV7), and Epstein-Barr
virus (EBV) were the most often detected herpesviruses
in tonsilor tissue, according to recently published
research®. In recent years, many studies have been
conducted in Basrah Governorate on the most important
pathogenic medical viruses, as in the studies conducted
by Shihab et al. °, Atbee et al.'*, Al-Salait et al.”?,
Nasser and Al-Hmudi*®, Almarjan et al.* and Al-Asadi
and AL-mallak® . The current study was carried out to
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detected HHV-4 , HYHV-6 and HHV-7 genetically, also
include the objectives comprised the delineation of the
relationship between the infection with HPV subtypes
and clinical histopathological =~ manifestations and
demographic characteristics of the study groups .

METHODOLOGY

Subjects

The present study was conducted on the following
study groups during the period from Sep. 2023 to Feb.
2024. A total of (100) samples from both sexes were
collected after surgical interventions from 54 males and
46 females with age ranged (2-50) years.
Samples collection

Tonsillectomy tissues were collected during
operations of tonsillectomy patients from Al-Basrah
general hospital, the tissues specimens were divided into
two parts, one of which was placed in fixation solution
(formalin 10%) until used for histopathological study,
and the other was placed in the dry tubes until used for

Table (1) : Primer design of human herpes viruses

DNA extraction for molecular detection. The samples
were transferred immediately to laboratory of the
Microbiology \Virology of the Faculty of Science at Al-
Basrah University and stored in freezing until using.
Molecular detection
Extraction of DNA

Viral DNA was extracted by using gSYNC™ DNA
Extraction Kit according to company instructions with
modification.
Conventional PCR

Purified DNA was amplified using specific primers
according to Tanaka et al. '° study by using multiplex
PCR (Table 1). Primer design was based on the DNA
polymerase genes of human herpes viruses. The PCR
condition was set as an initial denaturation step at 95 °C
for 10 min, followed by 35 cycles of denaturation at 95
°C for 30 sec, annealing at 60 °C for 30 sec, and
extension step at 72 °C for 30 sec with a final extension
at 72 °C for 5 min. PCR products were visualized under
a UV source on a 2% agarose gel.

Viruses Primer sequences Product size (bp)
HHV-4 F.CTTAGAATGGTGGCCGGGCTGTAAAAT 229
R: ATCCAGTACGTCTTTGTGGAGCCCAAG
HHV-6 F: ATGCGCCATCATAATGCTCGGATACA 183
R: CCCTGCATTCTTACGGAAGCAAAACG
HHV-7 F: GCCCGTTTTCGGAAATATTGGAGAGAT 347
R: ACGCACGAGACGCACTTTTCTTAAACA

Histopathological study

Palatine tonsils tissue biopsies were prepared for
histological study according to Bancroft and Steven,
2012.
Statistical analysis

The data were analyzed using SSPS ver.l. The
statistical significance of difference of data was
assessed by chi square. p-values < 0.05 were considered
statistically significant.

RESULTS

Molecular detection

Out of 100 samples, EBV (HHV-4) DNA was
detected in 20% samples, while positive results of
HHV-6 DNA was 16% and HHV-7 DNA was not
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amplified (Fig. 1). Results of EBV positive samples
showed that there were no significant differences
between males and females. The age groups with ages
(6-10) years showed highly significant differences
(p<0.000) to prone to the tonsillitis than other age
groups. Regarding to type of tonsillitis, 16% were
hypertrophic  with  highly significant differences
(p<0.000), the distribution of patients based on
residence, showed that 8% of the patients were from
center of Basrah with highly significant differences
(p<0.000) than other places. As for period of illness, the
period of three year (9%) were the most periods of time
that patients spent until tonsillectomy was performed
with highly significant differences (p<0.000) than other
periods (Table 2).
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Table 2: Sex and age groups of positive HHV-4

L O
Fig. 1: Agarose gel electrophoresis of PCR products of EBV and HHV-6, Ladder = DNA ladder,, Lane 1,3,5,7 = HHV-
6 positive samples (183bp), Lane 8,10,12,14 = EBV positive samples (229bp)
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In HHV-6 positive (Table 3), females 12% were
more with significant (p<0.05) than males 4%. The age
groups with ages from (< 5 to 11-20) years showed
highly significant differences (p<0.01) more prone to
tonsillitis than other age groups. Regarding to type of
tonsillitis, 11% were hypertrophic with highly
significant differences (p<0.01). The distribution of

Table 3: Sex and age groups of positive HHV-6

patients based on residence, showed that (10%) of the
patients were from center of Basrah with highly
significant differences (p<0.01) than other places. As
for period of illness, the period with years were the most
periods of time that patients spent until tonsillectomy
was performed with highly significant differences
(p<0.01) than other periods in months.
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21-30 1 1 0 0 1 0 0 1 0 0 0 0 0 1
31-40 0 0 0 0 0 0 0 0 0 0 0 0 0 0
41-50 0 0 0 0 0 0 0 0 0 0 0 0 0 0
p-value > 0.05
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Histopathologic study
All sections related to palatine tonsils resected from

patients with recurrent tonsillitis showed large
lymphatic tissue, follicular hyperplasia, most lymph
nodules with reactive germinal centers extend

- i o = 3;‘ -
Fig (2) : Section in pa howed lymphatic foll
lymph nodules separated by bundles of collagen fibers (

of lymphatic tissue was observed ()) . (H & E) stain (

1

Microscopic findings revealed tonsillar hypertrophy
characterized histologically by enlargement follicles,
lymph nodes with dense cortex and hyperplastic
abnormality in lymphoid cells within lymphoid follicles
or non-specific lymphatic hyperplasia, also inter

Fig (3) : Section in palatie tonsil showed Iarge,activé ly
macrophage ), interfollicular region ( «—showed
) . (H&E) stain (40X)

occupying the sub epithelial tissue, variable cells some
with dark stained nucleus known centro blast, (Tangible
body) macrophages, lymphocytes and macrophages
with apoptotic bodies, so the most common features
were lymphoid tissue hyperplastic reaction (Fig. 2) .

icular hypeplasia ( \.) Jreactive erminal center ( M) , the

?) ,also congested blood vessels ( 4mm®) and accumulation
0

follicular regions separated the follicles and composed
of sub epithelial tissue from collagen fibers, endothelial
congested venules, inflammatory cells acute focal
suppurative inflammation and lesions formed within
inter tonsillar crypts (Fig. 3).

SK’ ok
mph node (), reactive germ
strands of Osmooth muscle (

inal centre ) with numerous
) and inflammatory cells
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Observations  clarified that simple-unbranched
tonsillar crypts appeared as blind invaginations covering
epithelial surface surrounded by lymphatic tissue, the
crypts lumen full with leukocytes and continue with
stratified squamous epithelium and invagination hemi

T LN

£ 5

capsule that carried congested blood vessels, fibroblast,
plasma cells and lymphocytes, moreover the epithelial
cells appeared with vacuolated cytoplasm and flat
nucleus at the surface layer (Fig. 4).

S ,‘<'

.,,_ ‘ - - ¢ y ‘.L’-( - . “ a -
Fig (4) : Section from resected palatine tonsils showed single tonsillar crypt ( =), surrounded by epithelial tissue

(gmmm)) , crypt invaginate the hemicapsule region (
beneath the crypt ( ) . (H&E) . (40X)

Histopathological diagnosis on resected palatine
tonsils revealed that tonsillar crypts system may be
branched and extend deep as highly complicated canals
with epithelium and with various structures surrounding

Gl | Ldes & e s vl ' B2
Fig (5) : Section in palatine tonsils showed complicated branched tonsillar crypts
(i ), lymphatic vessels (<) and reactive germinal center (

) and congested blood vessels (

, crypt lumen (

) with debris , also collagen fibers extend

the canals like blood and lymphatic vessels and reactive
germinal centers , this is known as complicated branch
tonsillar crypts (Fig. 5) .

-4 % ’.\4 % AF -
(7)), surrounded by epithelium
)), the crypts

continue with stratified nonkeratinized squamous epithelium ( ﬁ) . (H&E) stain. (10X)
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DISCUSSION

HHVs are known to cause a number of diseases and
are one of the main human pathogens®’. Out of 100
patients, the present study showed a successful
amplification of 20% and 16% of EBV and HHV-6,
respectively, but HHV-7 DNA was not amplified.

The current investigation demonstrated an
independent correlation between chronic/recurrent
tonsillitis and the presence of both EBV and HHV-6.
found many HHVs in the same tonsil, which was only
previously documented for young children *® .

Regarding EBV, the tonsils may have become
contaminated during the infectious mononucleosis
infection, according to this study. Although it can strike
at any age, infectious mononucleosis (IM), a viral
infection primarily caused by the EBV, is a contagious
illness that primarily affects adolescents and young
adults. It is characterized by symptoms like fever, sore
throat, swollen lymph nodes, and fatigue, which can
sometimes last for several weeks. Although often
regarded as a benign, self-limiting condition, it might
result in severe, protracted side effects like hepatitis,
splenic rupture, or neurological issues *°. Numerous
reports contend that EBV can colonize a child's tonsils
and that it may play a direct or indirect part in recurrent
tonsillitis and nasopharyngeal cancer 22 .

Despite the fact that an EBV infection is linked to
acute tonsillitis in infectious mononucleosis, no prior
description of EBV's involvement in chronic or
recurrent tonsillitis has been found. The local
reactivation of latent EBV in this situation may result in
chronic or recurrent tonsillitis. The possibility that some
of the patients had a subclinical illness at the time of
surgery is also a possibility, albeit a very remote one.
Notably, our interpretation is predicated on a somewhat
small patient population, and additional research is
necessary to validate this conclusion. EBV DNA levels
were higher in the B cell-enriched fraction from the
tonsils that tested positive for EBV than in the T cell
fraction % .

But according to some reports, tonsil tissue has a
greater detection rate of EBV DNA than our study did.
Of the 97 DNA samples taken from the tonsils of
children, 46 (47.4%), or nearly half of the samples,
tested positive for EBV. The incidence of EBV in our
group is comparable to earlier findings in pediatric
tonsils (40-53%) 2%, A Japanese study found that 43%
of children under 16 with tonsillar hypertrophy had the
EBV genome in their tonsil tissue . Additionally, in
earlier research was 73,3in Switzerland '8, 58% Pai et
al.”® in Taiwan, 23% (Ivaska et al.) ** in Finland and
64% (Niedobitek et al.) 2’ in Germany; link between
tonsillitis and the prevalence of EBV DNA . In by
(Khabie et al.) ?® study, EBV DNA prevalence in tonsils
was 11%, which is lower than what this study found.
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These findings suggest possible regional differences in
tonsillitis-related EBV prevalence.

The present study showed a successful amplification
of 16% of HHV-6 DNA, this result appears to reflect a
low spread of HHV-6. On palatine tonsils,
mucocutaneous swabs, and cell plasma and CSF
samples, the novel multiplex assay demonstrated
exceptionally good performance. According to reports,
the highest HHV geno prevalences for EBV are found
in this lymphoid organ (20.4 to 88.8%), followed by
HHV-7 (71.4%), HHV-6B (50.7%), HSV-1 (1.8 to
6.3%), and HCMV (0 to 5.4%)°. Also, in previous
studies was 25%% in Italy, 16% * in Finland, and 45%
**in Finland where there was association of HHV-6
DNA prevalence with tonsillitis.

The current investigation discovered that among
patients over 30, who were diagnosed with chronic or
recurrent tonsillitis, there were no positive results for
HHV-6. Early childhood or adolescence is when most
HHV-6 infections are contracted, and the initial
infection may not cause any symptoms®. After the
primary infection, HHV-6 may continue to exist in the
host, for instance in the salivary glands and tonsillar
tissue”®. We considered the likelihood of HHV-6 latency
in the tonsils in light of the fact that HHV-6 is widely
distributed, primarily infects lymphocytes, and that the
tonsils are located anatomically and include members of
the herpesviridae family. A small number of studies
have suggested that tonsil tissues may contain HHV-6 in
varying proportions. Despite its low level, one of them
demonstrated that HHV6 DNA was found in all tonsil
tissues ¥, the other paper showed a 77% positivity .

Interestingly, the tonsil tissue in this study did not
exhibit HHV-7 DNA amplification. This could be
because of a lack of samples, a low viral titer, a mistake
in DNA extraction, or the type of PCR used. The
sensitivity would have been higher if real-time PCR had
been employed. The virus most frequently found in
tonsils was HHV7 . Similar to other herpesviruses,
primary HHV-7 infections that are postponed into
adolescence may result in more serious neurological
disorders than those that happen in early childhood **.
This is because, ironically, a better developed immune
system's violent inflammatory reaction may result in
more tissue damage. However, in immunocompromised
persons (e.q., corticosteroids, chemotherapy,
transplantation, HIV infection), the immune system's
incapacity to locally restrict HHV-7 infection also
predisposes patients to more severe neurological
disorders®.  Tonsil tissues had substantially larger
quantities of HHV6 and HHV7 virus DNA than adenoid
tissues, with HHV7 being the most often found virus in
tonsils. While our study supports previous findings on
HHV7, it contradicts those about HHV6. The
prevalence of HHV7 in tonsil brushings was quite close
between males and females (73.3% vs. 69.6%) and
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between adults and children (74.3% vs. 64.7%,
respectively). In the sole study that is currently available
by Berger et al.'®. Molecular findings in some research
a 53.6% Silvoniemi et al. ** in Finland and 52% (lvaska
et al.)  in Finland but the present without result about
HHV -7 used PCR detection. Also, in previous studies
was 53.6% Silvoniemi et al.*’, 52% (lvaska et al.) *
correlation between tonsillitis and the incidence of
HHV-7 DNA..

The majority of lymph nodules with reactive
germinal centers spread out over the subepithelial tissue,
and some of these cells have dark-stained nuclei called
centroblasts, (Tangible body) macrophages, palatine
tonsils, which were lymphoid tissue and responded to
any inflammation by producing reactive lymph nodules
linked to the growth of macrophages and lymphocytes,
as well as lymphocytes. The most notable feature was
the Ilymphoid tissue hyperplastic reactivity. The
germinal center's presence signifies that the lymphoid
follicle is very active in generating lymphocytes.
Children are known to exhibit higher immunological
activity and highly active germinal centers, whether or
not they have acute or chronic infections *'.

Results showed the tonsillar hemorrhage and
congested blood vessels with scarring tissue caused by
the inflammation which cause increased blood flow to
the tonsils and then necrosis or trauma of the congested
blood vessels, also observations clarified that simple-
unbranched tonsillar crypts appeared as blind
invaginations of covering epithelial surface surrounded
by lymphatic tissue, these crypts full with pus,
inflammatory cells and debris.

Our studies in agreement with other studies showed
that macrophages and other white blood cells are also
concentrated by the tonsillar crypts in response to the
microorganisms drawn to the crypts, and the
extravasation of red blood cells from engorged tonsillar
vasculature may cause diffuse parenchymal bleeding.
The tonsillar crypts also act as a forward sentry for the
immune system by exposing immune system cells to
infectious organisms that may enter the body through
food or other ingested matter *.

Latent EBV infection cannot occur in normal
pharyngeal epithelial cells, and EBV infection in normal
epithelial cells typically causes growth arrest. EBV
transmitted to epithelial cells is regarded as entering a
Iytic infection in nature® .

CONCLUSION

Results of molecular techniques concluded with that this
method has more specificity in diagnosis of (HHV)
subtypes associated with acute and chronic are
tonsillitis.
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