Wiadomości Lekarskie, VOLUME LXXIII, ISSUE 9 PART II, SEPTEMBER 2020

© Aluna Publishing

ORIGINAL ARTICLE

EXAMINING THE ROLE OF THE NITRIC OXID SYSTEM AS THE
ESSENTIAL PATHOGENETIC LINK IN STEVENS-JOHNSON
SYNDROME
DOI: 10.36740/WLek202009202

Natalya V. Ivanyushko – Nazarko, Оrysya О. Syzon, Svitlana V. Volbyn, Tetyana I. Rudnyk, Marianna O. Dashko
DANYLO HALYTSKY LVIV NATIONAL MEDICAL UNIVERSITY, LVIV, UKRAINE

ABSTRACT
The aim: To determine a possible role of nitric oxide system as one of the pathogenesis links in Stevens-Johnson syndrome depending on the severity of disease progression.
Material and methods: We examined 11 patients with Stevens-Johnson syndrome. The function of nitric oxide system (NO - NOS) in blood serum was examined.
Results: During the study of nitric oxide system (NO-NOS) in patients with SJS, it was observed that NO2¯ level was increased by 1.53 times, NO3¯ level – by 3.33 times, activity
of total NOS – by 5.78 times, constitutive (cNOS) – by 1.81 times and inducible (iNOS) – by 13.36 times.
Conclusions: The intensity of nitric oxide system function was studied in patients with Stevens-Johnson syndrome and dependence of changes of its parameters from the clinical
signs of disease was detected. It was found that the determination of nitrite and nitrate anion levels in blood serum can be used for the purpose of predicting the disease course
and choosing the therapy methods for the patients with SJS.
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INTRODUCTION

More and more frequently, the diseases that constitute
a group of severe toxic and allergic skin conditions, Stevens-Johnson syndrome (SJS), are diagnosed by dermatovenerologists in their everyday practice [1]. An increased
incidence of diseases of this nosology is the result of the
increase in the number of medications available in the
pharmaceutical market, which leads to mass self-medication of population [2]. Today patients tend to seek medical
treatment after self-medication, when they have already
taken medicines of different pharmacological groups, and
thus doctors observe either sustained form of dermatosis
or development of drug allergy.
Drug allergy can also be triggered by conditions associated with the effect of adverse environmental factors on
the body, genetic predisposition, general allergization of
the body, unsafe work environment, chronic diseases, etc.
as well as often unjustified prescription of multiple medicines taken simultaneously when conducting complex
medicamentous therapy [3,4,5].
Drug allergy clinical signs may include [6]: hives, angioedema, unclassified exanthems, fixed drug eruption,
drug-induced vasculitis, erythema multiforme (at moderate allergy symptoms), anaphylactic shock, Stevens-Johnson syndrome and Lyell’s syndrome or toxic epidermal
necrolysis (at severe drug allergy symptoms) [2,7].
Stevens-Johnson syndrome is a severe toxic and allergic
skin reaction, often fatal, which is characterized by acute
onset, fever, bullous eruption and large blisters on the swol1900

len and hyperemic mucous membrane of the oral cavity,
pharynx, tongue, tonsils, gums, which later burst, merge
and get grey coating. Apart from the mucous membrane,
which is predominantly affected in SJS, erythematous,
vesicular and papular eruption appears on the face, torso
and limbs [8,9]. The following degrees of severity in the
course of SJS are distinguished: mild (mild lesion of oral
mucosa, single erythematous eruption on the torso and
limbs), moderate (low-grade fever, lesion of oral mucosa,
small blisters on erythematous background) and severe
(fever, lesion of mucous membranes of both mouth and
reproductive organs, massive bullous eruption on erythematous background, skin lesion up to 10%). In 50% of cases,
SJS is triggered by medicines, in other cases it is caused by
the infectious agents etc. [10,11]. SJS pathogenesis has not
been fully studied. The disease is considered as a hyperergic
reaction, which affects keratinocytes and is triggered by
infection, medications and toxic agents [12,13]. The effect
on keratinocytes can be conditioned by all four types of
inflammation according to immune system classification,
however the most significant are of the 3-4th types. The
mortality rate in SJS is from 5 to 10% of the cases [14,15].
Nitric oxide (NO), which is synthesized in the body, is
a unique intra- and extracellular messenger that mediates
neurotransmission, cell cooperation, vasodilation, immune
response, etc. The synthesis of NO from L-Arginine is carried out by three main NOS isoforms, in particular: two
constitutive synthases (cNOS) (neuronal and endothelial)
and one inducible NO synthase (iNOS). An increased or
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Table I. NO2¯, NO3¯ content, NO synthases activity (M±m) in the blood
serum of patients with Stevens-Johnson syndrome
Indicator,
μmol/l

Patients with SJS,
n=11

Control group,
n=20

NO2¯, μmol/l

6.82±0.41*

4.45±0.19

NO3¯, μmol/l

10.93±1.14*

3.28±0.14

NO2¯/NO3¯

0.62±0.05*

1.36±0.07

Total NOS, nmol/min·l

1.85±0.25**

0.32±0,05

cNOS, nmol/min·l

0.38±0.07*

0,21±0.03

iNOS, nmol/min·l

1.47±0.19**

0.11±0.02

cNOS/iNOS

0.26±0.05**

1.91±0.22

Note: Significant difference between the indicators in patients and control
group individuals by р<0.05 – *, р<0.01– **.
Table II. NO2¯, NO3¯ content, NO synthases activity (M±m) in the blood
serum of patients depending on Stevens-Johnson syndrome severity
Patients with different SJS severity
Indicator

mild and moderate,
n=6

severe,
n=5

NO2¯, μmol/l

7.46±0.52**

5.59±0.37

NO3¯, μmol/l

8.38±1.03*

12.06±1.25**

NO2¯/ NO3¯

0.89±0.07*

0.46±0.03**

Total NOS, nmol/min·l

1.49±0.14**

2.09±0.28**

cNOS, nmol/min·l

0.33±0.05

0.39±0.08*

iNOS, nmol/min·l

1.16±0.10**

1.70±0.21**

cNOS/iNOS

0.28±0.06**

0.23±0.03**

Note: Significant difference between the indicators in patients and control
group individuals by р<0.05 – *, р<0.01 – **.
decreased production of NO and its metabolites in the
body is one of the factors of the regulation of physiological functions as well as pathogenesis of pathological
conditions [16].
Both an insufficient and excessive production of NO
triggers pathophysiological reactions, which are formed
in tissues and play a significant role in pathogenesis of
different inflammatory conditions, arterial hypertension,
pulmonary hypertension, diabetic angiopathy, thrombosis, as well as skin conditions, neurological and digestive
disorders, etc. [17]. An excessive NO production due to
NOS induction is an important factor of general and local
hemodynamic and other disorders. The activation of NO
synthesis is typical of shocks of different nature - heat,
septic, cardiogenic, anaphylactic and hemorrhagic ones.
Deficiency of NO, which is connected with its insufficient
production and accelerated decomposition, determines
disadaptation to hypoxia of different nature, immunopathological reactions and endothelial dysfunction [18,19].
A wide spectrum of bioregulatory effect of NO, in particular, its involvement in the course of allergic inflammation
(cytotoxic, immune complex-mediated reactions), regulation of vascular tone and coagulation, cell proliferation,
etc., suggests an involvement of NO in SJS pathogenesis and

allows for a study of the condition of NO - NOS system in
patients, taking into consideration lack of information on
this issue in the available literature sources.

THE AIM

The aim of our study was to define a possible role of
nitric oxide system as one of the pathogenesis links in
Stevens-Johnson syndrome by determining the content of
stable metabolites of nitrite and nitrate anions, constitutive
(cNOS) and inducible NOS (iNOS) in the blood serum of
patients in case monitoring.

MATERIAL AND METHODS

We examined 11 patients with Stevens-Johnson syndrome
(range 30-49 years, 6 men and 5 women). The levels of the
disease severity were different in the patients under examination (mild and moderate in 6 individuals and severe in
5 individuals). A control group consisted of 20 apparently
healthy individuals.
The analysis of the NO - NOS system function was made
in the blood serum of 11 patients with SJS. The concentration of nitrate anion (NO2-) was measured by spectrophotometric method using a standard Griess reagent [20]. The
level of nitrate anion (NO3-) was determined by means of
brucine reagent [21].
The activity of total NOS (Са2+ dependent and Са2+
independent) was studied by using a classical method
adjusted to the spectrophotometric measurement of one
of the reaction products - nitrite anion [22]. Total NOS
was examined first and then Са2+ independent iNOS (by
adding EDTA) was measured. The content of сNOS was
calculated by subtracting iNOS concentration from the
level of total NOS.

RESULTS AND DISCUSSION

The bioregulatory effect of NO, its involvement in the
course of allergic inflammation, regulation of vascular
tone and coagulation, cell proliferation, etc., suggests an
involvement of NO in SJS pathogenesis [16,17,18,23,24].
A significant increase in the level of nitrite anions (р<0.05)
and nitrate anions (р<0.01) was found in the blood serum of
patients with SJS, at that, their ratio was sharply decreasing
(р<0.01) compared to the similar parameters in healthy
individuals (Table I). The activity of total NOS as well as
constitutive and inducible forms significantly exceeded the
same in the control group individuals, and the activity of
iNOS was especially increasing in SJS (р<0.01). The cNOS/
iNOS ratio in patients proved to be significantly lower in
comparison with the control group (р<0.01).
A significant increase in NO2¯ and NO3¯ content and in
total and INOS activity was observed at mild and moderate
severity of SJS, whereas at severe skin condition an increase
in the level of nitrate anions, total NOS and its isoforms was
observed with respect to the same in healthy individuals
(р<0.05-0.01) (Table II).
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Comparison of the indicators in patients with different
severity of disease allowed detecting significant increase
in nitrite anion content and decrease in nitrate anion level
in patients with mild and moderate cases as compared to
same in severe SJS (р<0.05).
Thus, the study of the indicators of NO-NOS system in patients with Stevens-Johnson syndrome showed the intensification of oxidative L-Arginine metabolism, expressed in different
quantitative degree in SJS. The activity of total NOS was also
maximal in patients with SJS - by 5.78 times. A significant increase in сNOS was observed in patients with SJS (by 1.81 times).

CONCLUSIONS

During the study, the intensity of nitric oxide system (NONOS) function was analysed and dependence of changes of
its parameters from the clinical signs of Stevens-Johnson
syndrome was detected. It was found that determination
of nitrite and nitrate anion levels in blood serum can be
used for the purpose of predicting the disease course and
choosing the therapy methods for the patients with SJS.
Thus, it is feasible to combine complex therapy of patients
with SJS with medications for the purpose of normalizing NOS
isoforms activity and excessive production of nitric oxide (NO).
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