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Received 12 Jan 2020 Abstract
Accepted 19 Mar 2020 Background: Adenosine deaminase (ADA) is an aminohydrolase involved in the

catabolism of purine nucleotides and irreversibly deaminizes adenosine and deoxy-
adenosine to inosine and deoxyinosine. ADA enzyme deficiency results in the loss of
Keywords: functlonal_ properties of B and T lymphocytes. Demodex species have been.reported to
ADA level: be transmitted between humans through close contact and to play a role in the path-
’ ogenesis of rosacea, acne vulgaris, perioral dermatitis, seborrhoeic dermatitis, micro-

ge”iﬁfiﬁ lolltc:l/::'lmféctatic papillary-pruritic dermatitis and blepharitis. The present study aimed to compare se-
rorgacea & rum ADA levels in D. folliculornm positive patients with the healthy control individu-
als.
Methods: Serum ADA levels were examined for 30 patients diagnosed with ery-
thematotelangiectatic rosacea and 40 healthy individuals in Malatya Inonu University
3 in 2017. Standardized skin surface biopsy (SSSB) method was used to diagnose D.
E(z:li)ll:icle.spondence Jolliculornm. A significant decrease was found in the ADA levels of Demodex-positive
drserpi.lsener @gmail.com rosacea patients when compared to the control group.

Results: ADA levels were decreased in the Demodex-positive group. The mean
ADA level in patient group was significantly lower than the mean in the control
group (P<0.001). There was no significant difference between the patient and control
groups in terms of age and gender.

Conclusion: Dutring and after treatment of Demodex-positive rosacea patients, de-
termination of ADA levels may give more detailed information on the immune
mechanisms.
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Introduction

. folliculorum and D. brevis, which live
Dat the base of hairs and in the fat
glands of the skin especially in facial
follicles, are the most common per-
manent ectoparasites encountered in humans.
Demodex spp. are found in different areas of
the body where hair grows; mainly in the na-
solabial region, base of the eyebrows, chin and
forehead and less often in the outer ear, nip-
ples, back, penis and hip (1-4). For diagnosis,
methods such as cellophane tape, skin scratch,
punch biopsy and standard superficial skin
biopsy (SSSB) are used (5,0).

With dermatoses such as rosacea, perioral
dermatitis, Grover’s disease and eosinophilic
folliculitis, there is an increase in parasite
numbers observed. Transmitted by close con-
tact between people, it has been reported by
researchers that they play an important role in
the pathogenesis of rosacea, acne vulgaris, pe-
rioral dermatitis, seborrheic dermatitis, mac-
ropapular-itchy ~ dermatitis and blepharitis
(1,3,4). Some researchers think the presence of
the parasite in pilosebaceous follicles is harm-
less while others argue that the parasite has a
part in the etiopathogenesis of some cutane-
ous diseases that develop on the face (7-9).

Dysfunction of sebaceous glands, T cell
suppression and external factors have been
blamed in Demodex infections. HLA Cw2 and
Cw4 haplotypes were found to be involved in
the development of the clinical symptoms of
the disease (10). In Cw2 and Cw4 expression,
NK2 cells are attracted to the centre of in-
flammation, causing suppression of Thl re-
sponse and inhibition of the lysis of the para-
site. Besides, it contributes to the survival of
the parasite by damaging cutaneous cells (11).
Similarly, it was reported in histological exam-
inations that the parasite could cause mono-
nuclear and perifollicular inflammatory infil-
tration. The resulting infiltration was observed
to arise from CD4+ T lymphocytes and
CD8+ T cells. Furthermore, CD1a+ macro-
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phages were detected around the infested fol-
licle (9). Volmer also described folliculitis in
83% of follicles harboring Demodex (12).
Adenosine deaminase is an aminohydrolase
which has a role in the catabolism of purine
nucleotides. Adenosine deaminase (ADA) is a
basic enzyme for the monocyte-macrophage
system and the proliferation and differentia-
tion of lymphocytes. The structural gene for
adenosine deaminase is on the 20th chromo-
some, it is located in the form of multiple mo-
lecular in human tissue, and it has a broad dis-
tribution in the form of multiple cells. In
mammals, it catalyzes the adenosine, deoxy-
adenosine and the known ribosides. ADA ac-
tivity is 10 times more common in lymphocyt-
ic cells, in comparison to erythrocytes (13, 14).
Rosacea is a common facial dermatosis
characterized by recurrent blushing attacks,
erythema, telangiectasia, papules and pustules.
In the most recent classification, four sub-
types of rosacea have been defined as ery-
thematotelangiectatic (vascular), papulopustu-
lar (inflammatory), phymatous (hyperprolifera-
tive) and ocular (ophthalmologic) rosacea (15).
The more common initial symptom of
rosacea is episodic erythema affecting the cen-
tral portion of the face (central facial flushing).
There is generally, no itching, however burn-
ing or stinging sensations can reach serious
levels. The main triggers are sun, cold weather,
hot drinks, spices, alcohol and sudden emo-
tions. With continuously lengthening duration,
flushing attacks eventually develop into pet-
manent erythema. In addition to erythema,
telangiectasia, papules and pustules are com-
monly observed symptoms. In a small propor-
tion of patients, connective tissue hypertro-
phy, sebaceous gland hyperplasia and chronic
lymphedema phymatous rosacea. Additionally,
the incidence of eye involvement in rosacea is
very high. The etiology of rosacea has not
been fully explained, but hormonal factors,
gastrointestinal system disorders, nutritional
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factors, medications, sun damage, emotional
tactors, D. folliculornm intestation, Helicobacter
Pylori infection and immune system dysfunc-
tion are thought to play a role (15).

Cellular response is known to be activated in
Denmodex infections. We aimed to compare se-
rum ADA levels in D. folliculorum positive pa-
tients with the healthy control individuals.

Materials and Methods

The current research design was an observa-
tional cross sectional study conducted in Mala-
tya Inonu University in 2017. The study was
approved by the Ethics Committee of Inonu
University Medical Faculty (Date: 02.10.2007,
the protocol number: 2007/146), and only the
patients who volunteered to provide samples
were evaluated.

SSSB method was used to diagnose D. follicu-
Jorum. SSSB is a non-invasive method of inves-
tigation, applied by taking the superficial layer
of the skin and follicular contents with the aid
of cyanoacrylate adhesive (6,14). Observing
more than 5 /cm® Demodex on SSSB is signifi-
cant for definite diagnosis (5,6). For applica-
tion, a drop of cyanoacrylate adhesive is
placed on a clean slide. The adhesive is
touched to the facial region for sampling
(forehead, cheek and nasal dorsum) with slight
pressure and left for 1 min. Then the slide is
removed in a single motion and 2.3 drops of
entellen immersion oil or glycerine are
dropped onto the sample. The sample is cov-
ered with a cover slip and examined with a
light microscope using 4x and 10x objectives.
In the study, if the number of the living para-
sites in one cm?® area is five or more, it has
been accepted as the proof of this demodici-
dosis (8,10).

Considering that serum ADA levels may
change in parasitic diseases, the intestinal par-
asites in the patient and control groups were
studied using native lugol, perianal area mate-
rial taken by cellophane tape and sedimenta-
tion methods. Thirty patients who were Dexnzo-
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dex-positive formed the patient group having
erythematotelangiectatic rosacea (ETR). Of
the Demodex-positive patients, those who had
other parasites in the faeces, who were on
hormone medication, as well as those who
were smoking and using alcohol were exclud-
ed from the study, as these factors may change
ADA levels. Of the people who volunteered
to take part in the study, those who did not
have any parasitic infection, did not smoke,
were not on any hormone medication and did
not use alcohol were included in the study as
the control group. After the patients who were
found to have parasites by SSSB were duly
informed, 5 ml of blood samples were taken,
sera of the samples were separated and stored
at -20 °C. Additionally, forty healthy individu-
als included in the control group were found
to be Demodex-negative by SSSB.

Ellis and Goldberg methods were used for
measuring of the ADA levels of the samples
(13). The ammonium ion, which is released
from adenosine by the action of adenosine
deaminase creates the green blue colored in-
dophenol complex as a result of Berthelot re-
action. The intensity of the resulting color is
increased in proportion to the enzyme con-
centration in the medium. This complex was
seen at 632 nm wavelength in the spectropho-
tometet.

Statistical Analysis

According to the power analysis, minimum
group sample sizes of 30 and 30 (in each
group) achieved 95.0% power to reject the
null hypothesis of equal means when the mean
difference was 10.09 with standard deviations
of 4.95 for patient group and 14.07 for control
group, and with a significance level (alpha) of
0.05 using a two-sided two-sample unequal-
variance #test. The data were explained as
mean t standard deviation or frequencies
where it was appropriate.

The normality test was performed with the
Shapiro-Wilk test. Independent sample #test
was used for the statistical analysis. The P <
0.05 values were considered statistically signif-

Available at: http://ijpa.tums.ac.ir



http://ijpa.tums.ac.ir/

Sener et al.: Role of Adenosine Deaminase in Patients with Erythematotelangiectatic ...

icant. In the statistical analysis, the SPSS (Chi-
cago, 1L, USA) 22.0 package program is used.

Results

The patients, of whom 14 were male and 16
were female, had a mean age of 38.617.07. In
the control group composed of 40 Demodex-
negative healthy individuals, 18 were male and
22 were female and had a mean age of
40.23+7.01 yr. There was no significant dif-
ference between the patient and control
groups in terms of age and gender.

A significant decrease was found in the
ADA levels of the Demodex-positive patient
group when compared to the control group
(P<0.001). The mean ADA level was found as
11.02+4.95 U/L in the patient group and
21.11£14.07 U/L in the control group. The
mean ADA level in patient group was signifi-
cantly lower than the mean in the control

group.

Discussion

Recent reports of demodicidosis related with
AIDS and malignancies suggested that host
immune dysfunction might allow proliferation
of the normally commensal mites with subse-
quent disease production (17).

Reduced or absent ADA activity results in
failure of DNA synthesis and inhibition of
precursor T-cell maturation related with a se-
riously combined immunodeficiency syn-
drome; these findings demonstrate the signifi-
cance of ADA activity for T-cell maturation
(18).

In case of increased serum ADA deficiency,
both cellular and humoral immunity is in an
impaired condition. ADA activity was estab-
lished to be critical in normal lymphocyte
function. Adenosine deaminase enzyme,
which is accepted as a T cell marker, is elevat-
ed in body fluids and plasma in case of diseas-
es where cell-mediated immune stimulation
occurs (18,19). ADA activity is increased in
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autoimmune diseases such as typhoid, acute
pneumonia, brucellosis, infectious mononu-
cleosis, tuberculosis, sarcoidosis, liver diseases,
acute leukemia, various malignancies and
rheumatoid arthritis, systemic lupus erythema-
tosus (SLE) and Behget's disease in which the
cellular immunity was stimulated
(20,21).Besides, it was argued that ADA levels
increased in patients with primary immune
deficiency (Leukocyte adhesion deficiency,
hyper IgM and Wiskott-Aldrich Syndrome,
chronic granulomatous disease) (22).

In this study, a significant decrease was es-
tablished in the ADA levels in Demodex-
positive erythematotelangiectatic rosacea pa-
tients. Similarly, ADA activity was found to
fall in visceral leishmaniasis (23). Similarly, Ka-
raman et al detected a significant drop in the
ADA activity of patients with seropositive
Toxoplasma gondii and  Giardia intestinalis, ac-
cording to healthy controls. The decrease in
ADA level may be attributed either to the fact
that by virtue of being dated, toxoplasmosis
infection failed to elevate T lymphocytes or to
increased oxidative stress in parasitic infec-
tions (24). ADA activity increases in cases of
immune system activation and decreases in
cases of immune system suppression. In the
present study, Demodex-positive patients had
been on erythematotelangiectatic rosacea
treatment for a long time. Therefore, since T
lymphocytes involved in the cellular immune
response did not increase, a decrease in ADA
levels might have observed. It was reported
that human demodicosis might mimic many
other inflammatory dermatoses, such as follic-
ulitis, rosacea and perioral dermatitis and was
associated mainly with immunosuppression
(25). Based on these results, during and after
treatment of Demodex-positive rosacea patients,
determination of ADA levels may give more
detailed information on the immune mecha-
nisms.

Rosacea is a common chronic dermatosis
defined by varying degrees of redness, ery-
thema, telangiectasia, edema, papullar, pustular
and ocular lesions and skin tumors. The dis-

599


http://ijpa.tums.ac.ir/

Iran J Parasitol: Vol. 15, No. 4, Oct-Dec 2020, pp. 596-601

ease may be caused by genetic susceptibility,
abnormal vascular reactivity, variations in vas-
cular mediatory mechanisms, D. folliculorum
infestation and other factors (26). One study
took standard superficial skin biopsies from
80 patients with rosacea and investigated in
terms of Demodex. The study identified that
Demodex mites may play a role in the inflam-
matory reaction of acne rosacea (27). Another
study investigated the correlation between the
sebum level and the density of D. folliculorum in
patients with erythematotelangiectatic rosacea
and stated that D. folliculorum may play a role in
the etiology of rosacea (28).

Mean ADA levels in Demodex positive
rosacea patients was clearly low compared to
the mean of the control group. In the litera-
ture search, we could not found a study inves-
tigating ADA levels in Demodex spp. Accord-
ing to the study data, this situation shows that
measurement of ADA levels may be a bio-
chemical parameter that aids in clinical diag-
nosis of rosacea patients with suspected Dezzo-
dex. Thus, ADA levels may be monitored by
clinical dermatologists and aid in the diagnosis
and treatment of rosacea patients with sus-
pected Demzodex.

Conclusion

More detailed-information might be ob-
tained about mechanisms of immune system
in further controlled clinical trials by deter-
mining ADA levels in both Demodex-positive
and Demodex-negative rosacea patients. In ad-
dition, during and after treatment of Demodex-
positive rosacea patients, determination of
ADA levels may give more detailed infor-
mation on the immune mechanisms.

Acknowledgements

No financial support was received for this
study.

600

Conflict of interest

The authors declare that there is no conflict
of interest.

References

1. Rufli T, Mumcuoglu Y. The hair follicle mites
Dermodex: follicntorunr and Demodex: brevis: Biology
and medical importance. A review. Dermato-
logica.1981;162(1):1-11.

2. Norn MS. Demwodex: folliculorum. Incidence, re-
gional distribution, pathogenicity. Dan Med
Bull. 1971;18(1):14-7.

3. Basta-Juzbasic A, Subic JS, Ljubojevic S. Dezso-
dexc folliculormm in - development of dermatitis
rosaceiformis steroidica and rosacea-related
diseases. Clin Dermatol. 2002;20(2):135-40.

4. Aylesworth R, Vance C. Demodex folliculornm
and Demodex: brevis in cutaneous biopsies. ] Am
Acad Dermatol. 1982:7(5):583-9.

5. Erbagci Z, Ozgoztasi O. The significance of
Demodex: follicnlorum density in rosacea. Int J
Dermatol. 1998:37(6):421-5.

6. Marks R, Dawber RPR. Skin surface biopsy: an
improved technique for the examination of the
horny layer. Br ] Dermatol. 1971;84(2):117-23.

7. Morsy TA, Fayad ME, Motsy AT, et al. Deno-
dexc follzculorum causing pathological lesions in
immunocompetent children. ] Egypt Soc Para-
sitol. 2000;30(3):851-4.

8. Pena GP, Andrade Filho ]S. Is Demodex really
non-pathogenic? Rev Inst Med Trop Sao Pau-
lo. 2000;42(3):171-3.

9. Baima B, Sticherling M. Demodicidosis revisit-
ed. Acta Derm Venereol. 2002;82(1):3-6.

10.  Akilov OE, Mumcuoglu KY. Association be-
tween human demodicosis and HLA class 1.
Clin Exp Dermatol. 2003;28(1):70-3.

11.  Akilov OE, Mumcuoglu KY. Immune re-
sponse in demodicosis. ] Eur Acad Dermatol.
Venereol 2004;18(4):440-4.

12.  Vollmer RT. Denwdex-associated folliculitis. Am
J Dermatopathol. 1996;18(6):589-91.

13.  Ellis G, Goldberg DM. A reduced nicotina-
mide adenine dinucleotide--linked kinetic assay
for adenosine deaminase activity. | Lab Clin
Med. 1970;76(3):507-17.

14.  Aldrich MB, Blackburn MR, Kellems RE. The

importance of adenosine deaminase for lym-

Available at: http://ijpa.tums.ac.ir



http://ijpa.tums.ac.ir/

15.

16.

17.

18.

19.

20.

21.

Sener et al.: Role of Adenosine Deaminase in Patients with Erythematotelangiectatic ...

phocyte development and function. Biochem
Biophys Res Commun. 2000;272(2):311-5.
Rios-Yuil JM, Mercadillo-Perez P. Evaluation
of Demodex: folliculornm as a Risk Factor for the
Diagnosis of Rosacea In Skin Biopsies. Mexi-
co's General Hospital (1975-2010). Indian J
Dermatol. 2013;58(2):157.

Wesolowska M, Baran W, Szepietowski |, et al.
[Demodicidosis in humans as a current prob-
lem in dermatology]. Wiad Parazytol
2005;51(3):253-6.

Jansen T, Kastner U, Kreuter A, et al. Rosacea-
like demodicidosis associated with acquired
immunodeficiency syndrome. Br ] Dermatol.
2001;144(1):139-42.

Kose K, Utas S, Yazici C, et al. Effect of
propylthiouracil on adenosine deaminase activi-
ty and thyroid function in patients with psotia-
sis. Br ] Dermatol. 2001;144(6):1121-6.

Giblett ER, Anderson JE, Cohen F, et al
Adenosine-deaminase deficiency in two pa-
tients with severely impaired cellular immunity.
Lancet. 1972;2(7786):1067-9.

Hitoglou S, Hatzistilianou M, Gougoustamou
D, et al. Adenosine deaminase activity and its
isoenzyme pattern in patients with juvenile
theumatoid arthritis and systemic lupus ery-
thematosus. Clin Rheumatol. 2001;20(6):411-6.
Erkilic K, Evereklioglu C, Cekmen M, et al.
Adenosine deaminase enzyme activity is in-
creased and negatively correlates with catalase,
superoxide dismutase and glutathione peroxi-

Available at: http://ijpa.tums.ac.ir

22.

23.

24.

25.

26.

27.

28.

dase in patients with Behcet's disease: original
conttibutions/clinical and laboratory investiga-
tions. Mediators Inflamm. 2003;12(2):107-16.
Poursharifi P, Saghiri R, Ebrahimi-Rad M, et al.
Adenosine deaminase in patients with primary
immunodeficiency syndromes: the analysis of
serum ADA1 and ADA2 activities. Clin Bio-
chem. 2009;42(13-14):1438-43.

Tripathi K, Kumar R, Bharti K| et al. Adeno-
sine deaminase activity in sera of patients with
visceral leishmaniasis in India. Clin Chim Acta.
2008;388(1-2):135-8.

Karaman U, Kiran TR, Colak C. Adenosine
deaminase level in the serum of the patients
Toxoplasma gondii seropositive and Giardia intest-
nalis. Afr | Microbiol Res. 2009;3(10):654-7.
Chen W, Plewig G. Human demodicosis: revis-
it and a proposed classification. Br ] Dermatol.
2014;170(6):1219-25.

Tisma VS, Basta-Juzbasic A, Dobric I, et al.
Etiopathogenesis, classification, and current
trends in treatment of rosacea. Acta Derma-
tovenerol Croat. 2003;11(4):236-46.

Roihu T, Kariniemi Al.. Demodex mites in acne
rosacea. | Cutan Pathol. 1998;25(10):550-2.
Jarmuda S, McMahon F, Zaba R, et al. Correla-
tion between serum reactivity to Demodex-
associated Bacillus oleronins proteins, and altered
sebum levels and Demodex populations in ety-
thematotelangiectatic rosacea patients. | Med
Microbiol. 2014;63(Pt 2):258-62.

601


http://ijpa.tums.ac.ir/

