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Antiinflammatory effect of telmisartan on chronic
obstructive pulmonary disease: 8-isoprostane
concentration in exhaled breath condensate
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Abstract

Aim. Chronic obstructive pulmonary disease (COPD) is a chronic, progressive, inflammatory
disease. Oxidative stress and airway inflammation are its main pathophysiologic components. In
this study, our aim was to investigate the effect of an angiotensin receptor blocker (ARB)
telmisartan which also exerts antiinflammatory effects on inflammation and oxidative stress in
COPD. Method. The study group consisted of 50 stable COPD patients including 25 telmisartan
users. Exhaled breath condensate (EBC) samples of the cases were collected using an EBC
collecting device (Ecoscreen, Jaeger, Germany). EBC samples were analyzed and 8-isoprostane
levels were measured using an enzyme immunoassay method (Cayman Chemical Co. Michigan,
USA). Results. Any intergroup difference as for mean age, distribution of gender and smoking
were not found. In telmisartan users, and nonusers mean 8-isoprostane levels were 33.98 and 35.91
pa/mL, respectively with a statistically significant intergroup difference (p<0.001) Conclusion.
We think that ARBs decrease oxidative stress and inflammation, and thus exert favourable effects
on the pathophysiology and progression of COPD.
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Ozet

Amag. Kronik obstriiktif akciger hastaligi (KOAH) kronik, ilerleyici, inflamatuar bir hastaliktir.
Oksidatif stres ve havayolu inflamasyonu hastaligin ana patofizyolojik etkenleridir. Bu ¢aligmada
bir anjiyotensin reseptor blokeri (ARB) olan telmisartan’mn KOAH’daki antiinflamatuar etkisini
arastirmay1 amacladik. Yontem. Caligmaya 25°i telmisartan kullanan 50 KOAH hastasi alindi.
Hastalarin yogunlastirilmis soluk havasi (EBC) 6rnekleri EBC toplama cihazi kullanilarak toplandi
(Ecoscreen, Jaeger, Germany). EBC o6rnekleri analiz edildi ve enzim immunoassay metodu
(Cayman Chemical Co. Michigan, USA) kullanilarak 8-izoprostan diizeyleri 6l¢iildii. Bulgular.
Her iki grup arasinda ortalama yas, cinsiyet ve sigara kullanimi agisindan fark yoktu. Telmisartan
kullanan ve kullanmayan grupta 8-izoprostan diizeyleri sirasiyla 33,98 ve 35,91 pg/mL olarak
olgtildii, iki grup arasindaki fark istatistiksel olarak anlamli bulundu (p<0,001). Sonug¢. ARB’lerin
oksidatif stres ve inflamasyonu azaltarak hastaligin patofizyolojisi ve ilerleyisine olumlu etkileri
olabilir.

Anahtar sozciikler: Kronik obstriiktif akciger hastaligi, oksidatif stres, 8-izoprostan, anjiyotensin
reseptor blokeri, telmisartan
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Introduction

Chronic obstructive pulmonary disease is characterized by chronic, progressive, partially
reversible airflow limitation induced by an abnormal inflammatory pulmonary reaction
caused by inhalation of noxious particles and gasses mainly cigarette smoke [1.].

COPD is a chronic inflammation consisting predominantly of neutrophils, and
macrophages and, also interleukins, nitric oxide, and TNF-a play an effective role in its
pathogenesis. Oxidative stress is another important factor in the pathogenesis of COPD,
and oxidant-antioxidant balance is tipped in favour of oxidants [2, 3].

Among best biomarkers of oxidative stress, isoprostanes have a stable structure, and they
are found in normal tissues, and body fluids [4]. 8-isoprostane is a F2 class isoprostane. It
is synthetize from arachidonic acid through a nonenzymatic pathway secondary to
oxidant agents. In healthy individuals the presence of 8-isoprostane has been
demonstrated in exhaled breath condensate (EBC) samples of healthy individuals which
can be even detected within physiologic limits of oxidative stress [5, 6]. It has been
encountered in higher levels in COPD patients, and in healthy smokers when compared
with healthy nonsmokers [6]. It has been demonstrated that the level of 8-isoprostane in
EBC was increased during exacerbations of COPD where severity of inflammation, and
oxidative stress are aggravated relative to healthy individuals. In addition, decreased
levels of 8-isoprostane have been demonstrated with medical therapy [7].

In renin-angiotensin system, angiotensinogen is converted to angiotensin -1 through the
action of renin, and still, angiotensin-1 is transformed into angiotensin Il in a process
mediated by angiotensin converting enzyme (ACE) particularly found in the pulmonary
circulation [8]. Since angiotensin-1l induces oxidative stress and increased levels of
inflammatory mediators acting on vascular system, angiotensin receptor blockers (ARBS)
exert ameliorating effects on inflammation, and oxidative stress [9]. Many studies have
demonstrated antiinflammatory effects of ARBs. In these studies also including
telmisartan, favourable effects of ARBs have been displayed on diabetes mellitus and
cardiovascular diseases which possess inflammatory properties [10-14]. ARBs are known
to decrease inflammation, and oxidative stress which lead to complications in
cardiovascular diseases, and diabetes mellitus [15].

Various studies have investigated levels of 8-isoprostane in COPD which is characterized
by chronic inflammation, and oxidative stress involving airways [5, 16, 17]. Although
many animal, and human studies have determined antiinflammatory effects of ARBs,
limited number of studies have been encountered in the literature which investigated the
effects of ARBs on inflammation in COPD. In this study, we aimed to investigate the
effect of an ARB, ie. telmisartan on inflammation, and oxidative stress by analyzing EBC
8-isoprostane levels.

Material and methods

According to Global Initiative for Chronic Obstructive Lung Disease (GOLD) criteria [2]
among patients diagnosed as Stage 2, and Stage 3 COPD, those in the steady state were
evaluated. Twenty five patients who used telmisartan for at least one year were included
in the study (Group 1). Twenty five COPD patients who did not use any ARBs constituted
the control group (Group II). Patients with active infection, uncontrolled diabetes
mellitus, malignancy, asthma, allergic rhinitis, gastroesophageal reflux, users of
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nonsteroidal antiinflammatory drugs, and leukotriene receptor antagonists within previous
one month were excluded from the study. The study protocol was approved by the Local
Ethics Committee and informed consent was obtained from all participants.

Samples of EBC were collected using a condenser (EcoScreen, Jaeger, Wiirzburg,
Germany). As defined by American Thoracic Society (ATS), and European Respiratory
Society (ERS) guidelines the cases were asked to wear a noseclip, and breath for 15
minutes through a mouthpiece and a two way non-rebreathing valve which also served as
a saliva trap at a normal frequency and tidal volume [18]. From each patient at least 1.5
mL samples of condensate were collected and stored immediately at -80 °C.

EBC samples were kept at 4 °C for 24 hours for liquefication, and then brought under
room temperature. The 8-isoprostane levels were measured in compliance with the
directives set forth by the manufacturing firm (Cayman Chemical Co, USA) using an
enzyme-linked immunoassay method (EIA).

Statistical analysis

Analysis were performed using commercial software IBM SPSS Statistics 15.00, SPSS
inc., an IBM Co., Somers, NY), t-test and chi-square test were used for evaluating
difference between the groups. A p value <0.05 was considered as significant.

Results

The mean age of the patients was 63.4+7.2 years and 62.7+8.8 years in group 1 and 2,
respectively. In Group I, all patients were male, and Group Il consisted of 23 (92%)
males and 2 (8%) females. In both groups, 5 (20%) patients were current smokers. A
statistically significant intergroup difference was not found as for age, gender, and
smoking status (p>0.05).

Mean 8-isoprostane levels in EBC, in groups I, and Il were 33.95+37.00 pg/mL, and
35.914+25.20 pg/mL, respectively. 8-isoprostane levels were lower in telmisartan users
relative to nonusers and the difference between the groups was statistically significant
(p<0.001) (Table 1).

Table 1. Main results of the study.

Group I (n: 25) Group Il (n: 25) p

Gender
Male 25 23 *Non significant
Female - 2
Mean age 63.4+7.2 62.7+8.8 *Non significant
Level of 8-isoprostane (pg/mL)  33.95+37.00 35.91£25.20 <0.001
*p>0.05

Discussion

In our study, as a biomarker of inflammation, the levels of 8-isoprostane were measured
in samples of exhaled breath condensate obtained from COPD patients, and lower levels
of 8-isoprostane were detected in telmisartan users relative to nonusers. Therefore our
study determined antiinflammatory effects of ARBs in COPD.

Apart from primary antihypertensive indications of ARBs, especially their
antiinflammatory effects have attracted attention of many investigators. In many human
and animal studies, antiinflammatory effects of ARBs have been investigated. In studies
performed with ARBs, investigators detected that candesartan, and telmisartan had
decreased the formation of inflammatory mediators such as TNF-q, interleukin -1 3, and
interleukin -6 [12, 19]. Antiinflammatory effects of ARBs have been demonstrated in
various clinical conditions as hypertension, radiation-related delayed inflammation, and
inflammatory chronic hepatitis C [20-22]. In animal studies performed using ARBS,
valsartan decreased inflammatory cell infiltration in bronchoalveolar lavage fluid in
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asthmatics, and losartan suppressed inflammatory processes in sepsis, and arthritis [23-
25]. Gemici et al. [26] detected antiinflammatory effects of candesartan in an animal
model of ischemic reperfusion damage.

COPD is a disease characterized by chronic inflammation in airways, pulmonary
parenchyma, and pulmonary vessels. Abundant evidence of both local and systemic
inflammation have been found in patients with COPD. Various mediators such as
leukotriene B4 and and TNF-a which induce destructive changes are released from
activated inflammatory cells in COPD patients. In addition to inflammation, oxidative
stress also plays an important role in the pathogenesis of COPD [2, 3, 27-29].

Despite several animal and human studies about anti inflammatory effects of ARBs,
limited number of studies have investigated the effect of ARBs on inflammation and
oxidative stress in COPD. In an emphysema model constructed by Raupach et al. [30]
beneficial effects of irbesartan treatment on the severity of the disease, pulmonary
biomechanics, and exercise capacity were reported.

Angiotensin Il plays an important role in induction, and persistence of inflammation. As a
result; inhibition of RAS might decrease the levels of systemic inflammatory biomarkers.
Therefore, Mascitelli et al. [31] recommended use of ACE inhibitors or angiotensin Il
type | receptor blockers in many COPD patients, especially in those with pulmonary
hypertension. In our study, lower levels of 8-isoprostane in EBC samples obtained from
cases with COPD who were using telmisartan with the indication of hypertension when
compared with nonusers tend to support recommendations of Mascitelli et al.

In a study performed by an ARB agent telmisartan, improvement in respiratory functions
(FEV1 and PEF) and decrease in bronchial resistance, and arterial blood PCO2 levels
were detected [32].

Some studies have investigated other effects of ARBs on different mechanisms involving
in COPD apart from their antiinflammatory effects. Andreas et al. [33] evaluated impact
of angiotensin 1l receptor blockers on activities of skeletal and respiratory muscles. In
COPD, increased sympathetic, and RAS activities exert an unfavourable impact on
skeletal muscles. Angiotensin Il receptor blockers might effect skeletal, and respiratory
muscles favourably. To recommend ARBs in COPD because of these beneficial effects
requires conduction of further studies.

Our results suggest potential alleviating effects of ARBs on the inflammation of COPD.
In COPD, inflammation preventing treatments have been used, however any treatment
protocol which precludes disease progression is lacking. Especially in cases with COPD
associated with comorbidities like hypertension, for the determination of contributory
effects of adding inflammation suppressing, and oxidative stress decreasing agents such
as ARBs to standard COPD therapies in deceleration of disease progression, large scale
prospective clinical studies should be performed.
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