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THE ROLE OF THE AIR POLLUTION IN THE CHRONIC OBSTRU CTIVE
RESPIRATORY DISEASES

Russo M.V., Perrone A., Pisani A., Valenzi V.I., ko P.

Air pollution reduction and its impact on publicdlign continually require the control of the polari
sources, the plan of observational studies andtfanization of an efficient network of environmaint
control and a closer study of meteo-climatic fast@hronic Obstructive Respiratory Diseases duarto
pollution have become a social problem of widespraderest. Climatotherapy measures have been
executed by means of a new simple electronic imgtni measuring the Skin Electric Parameters,liee. t
set of human skin parameters that give an indirezsure of the health status of the patient.

The results of this work show that a climate markgaontinuous windy weather, low humidity and high
concentrations of negative ions with low conceitrat of chemical pollutants (i.e. Pietracupa, Malis
Italy) reduce the need for health care for Chrddlustructive Respiratory Disease in comparison with
what happens in big cities such as Rome.

Keywords:Air pollution; Primary sources; Differential OpticAbsorption Spectroscopy; Skin Electric
Parameters; Chronic Obstructive Respiratory Disease

INTRODUCTION

Air pollution is one of the most important enviroental factors influencing public health.
This paper demonstrates the difference in the abkar pollution in big city and small country
town environment. Scientific effort can measure gtetus of air pollution, but corrective action
cycle is based only upon poalitical, social and eroit power. It should be necessary to pin-
point and adopt more severe strategies to coriteosources of pollution, to formulate a plan on
observational studies and on the control of th@empic, pointing out and fixing the limits of
acceptability of concentrated pollutants, to organan efficient network of environmental
control, and to study meteo-climatic factors.

Chronic Obstructive Respiratory Diseases (CORDsjiclv are caused by air pollution,
constitute a social problem of widespread intefggtFor many years its chronic nature and
frequent weakening effects hinder the full develeptof the psycho-physical potential and of
the working and non-working activities of thoseipats who suffer from them, making heavy
inroads on social and sanitary expenditure in tesfiess of working hours and high costs both
for the cure and rehabilitation of the patient.

All over the world, “climatic therapy” is a subjeat current, contemporary interest even in
the treatment of chronic obstructive respiratoryhpbogies and pollution related illnesses in
general.

The present European goal of atmospheric quallyu@/n? of PM10) should be reviewed
in further European rulings and fixed at 20 ugfmpermit a further improvement of the effects
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of air pollution on health, according to the WH@dings. Similar indications are emerging
from the European study [2,3] in the population§@ince, Austria and Switzerland: the present
levels of pollution are considered responsibleZ@/000 deaths per year, for about 25,000 new
cases of chronic bronchitis, for about 300,000 sadeacute bronchitis in children and almost
500,000 crises of asthma, causing a financial édsk6 million working days being lost, equal
to 27 billion Euro per year.

MATERIALS AND METHODS

Area investigated

The town of Pietracupa (Molise Region) togethehvi® other populated areas are located
in the Center of Italy. According to the healthdmhation service of the Molise region, in 1998
the three structures acting as hospitals whichesére area of ASL “Centro Molise” receive 344
patients suffering from CORDs at a rate of 2.6 tatipations per 1,000 residents.

In Rome there are up to 80 hospitals and clinidh wie addition of 14 centers hospitals.
Resident population in 2000 year were 2,643,58hbhitAnts. In the same year, the CORD
hospitalization data published were 5,614 in cotieeal way and 10,846 in day hospital,
bringing the total to 16,460 at a rate of 6.2 padedmitted per 1,000 residents.

Measurements

Climatotherapy measures have been executed by mafams new simple electronic
instrument measuring the Skin Electric Paramet8EP|, i.e. the set of human skin parameters
giving an indirect measure the health status opttent [4].

The instrument is simply a ohmmeter based uponrssitdi bridge[5,6]. It gives a measure
or evaluation of the skin conductance or reductioe to the impact of radiofrequency on the
skin. These measures allow to evaluate the metaiegate. pathologies influenced exclusively
by direct or indirect atmospheric factors.
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Fig. 1a. Typical weekly CO (ng/f trend in Pietracupa.
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Fig. 1b. Typical weekly NQ (ug/n?) trend in Pietracupa.

Fig. 2a.Average daily trend of CO (mgAnin Rome during the period 1993-96.

1 Cal 2

4 5 &

r & ¥ 10 §n AT W3 R4 05 M IT 0& 1T B0 X X: ¥ M4

2

¥ Cal ¥ &

T & ¥

1@ 0 I I3 4 s & IT 1B

I 30 X0 2T TF O34

Fig. 2b. Average daily trend of NQ(ug/n?) during the period 1993-96.
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Fig. 3. Daily measurements of ion concentrations (iondyémPietracupa.

The Fig. 1 and 2 gives the evaluation of some fioluphenomena at Pietracupa (Middle
Molise) and Rome, respectively. Figures la andhidwsCO and N@measured in Pietracupa.
Fig. 2a and 2b show pollutants measured in Romghduld be underlined that the effects of
these two pollutants on the human health are diffieand dangerous: CO causes an increase of
respiratory and cardiovascular diseases wherea<hl3es an increase of respiratory problems.
Finally, the Fig. 3 shows Pietracupa ion conceinaineasures and the Table 1 shows air
ionization and subjective description of the enrirent perception.

RESULTS AND DISCUSSION

The evaluation of the primary pollution was takendwmnsidering the parameters of the
particulate, CO, Ng and other pollutants, based on wind determinatioh the mobile
laboratory (Fig. 1-2). The behavior of the mentidrgollutants indicates negligible levels.
Benzene and toluene concentrations are so smail lzs undetectable. Similar results emerged
for sulphur dioxide and for carbon monoxide. In dosion the air quality analysis in the area
of Pietracupa during the campaign period offersemario in which pollution, either local and
anthropogenic is absent. In a metropolitan areaithation is quite different: a typical example
is the Rome case. In such megacity the main prolidenaused by primary pollutants, like
benzene, particulate matter, elemental carbon. rAptigenic activities are the dominant
pollution sources.

In a small village like Pietracupa, there are narses of primary pollutants and the
primary pollutant levels are very low. Ozone and,N&Yels are important in the photochemical
smog formation. Figure 2 shows some examples ofi€CRome. In particular, benzene and
toluene levels are quite high (about 8 pamd 21 pg/rf) in downtown area versus large towns
in various countries. This is essentially due @ ittotor-vehicle traffic.

The measurements reported in Table 1 show prelipinhservations also related to a
subjective description of the environment perceptib has been reported in other studies that
the concentration of ions is reduced, with an igi@r of the ratio between positive and
negative ions in heavy traffic cities.
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Table 1.

Air ionization and subjective description of the enironment perception.

Place nions nions n/n‘ratio  Smallions Big ions Best (+++++) and

(K>1) % (K<1) % worst (+)
perception

Country, sun, 306.7 251.6 1.21 88.0 12.0 ++++

sea, level

Sea, quiet, no 436.7 354.4 1.23 84.7 15.3 +++++

wind

Mountain 2000 560.3 602.5 0.92 92.0 8.0 +H+++

m

Town street no 120.5 108.7 1.10 66.0 44.0 +++

traffic

Town street 30.8 150.4 0.20 25.0 75.0 +

traffic

Mean value 291.0 293.5 0.93 71.1 28.9 ++++ (3.6)

SD +218.9 +197.2 +0.40 +27.6 +28.4 ++ (1.6)

CONCLUSIONS

This is the first preliminary approach on correatibetween air pollution and
CORDs including the effects of climate therapy. Ttiends of some important
pollutants are reported and commented for bothstdrapling sites. Further, a daily

measurements of ion concentration are reportedethee the first measures in Italian
areas. The absence of air pollution, the high kwélnegative ions indicate Pietracupa
and Middle Sannio as being the potentially ideacps in which investing resources to

implement a project on climatic therapy.
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Pycco M.B., Ileppone A., Iluzanu A., Hanensu B.HU., Aéuno II. Ponb aTtMoc(epHoro 3arpsi3HeHUs] B
Pa3BUTHH XPOHHYECKHMX 3afosieBaHMii opraHoB abixaHusi // Yueni 3amucku TaBpiliCbKOro HaIlOHAJIBHOTO
yHiBepcurery im. B. I. Bepraacskoro. — 2007. -Cepis «biosoris, ximis». —T. 20 (59),Ne 1. —C. 101-106.

YMeHbIIeHHe BO3IYIIHOTO 3arpsi3HEHHS W €ro BIMSHHE Ha 370pOBbE JIHOJIeH TpeOyloT IOCTOSHHOTO
HaOJTIO/ICHNs] 32 MCTOYHHKAMH 3arpsA3HEHUs, MOHUTOPUHTOBBIX HCCIEA0BAHUN M OpraHu3aluM 3QPEKTHBHON CETH
9KOJIOTHYECKOTO KOHTPOJIss M Oonee TIIyOOKOTO H3Y4eHHs METECOKIMMAaTHYeCKHX (aKkTopoB. XPOHHUYECKHE
3a00JI€BaHMsI OPTraHOB JABIXaHMsA Onarofaps BO3AYINIHOMY 3arpsi3HEHHIO CTalM COLHUANbHOI mpobiemol, uTo
NpHUBJIEKAeT IIMPOKHHA HHTepec obOmecTBeHHOCTH. KnmmaToTepaneBTHUECKHE MCCIEIOBaHUS OBIIM MPOBEAEHBI C
TIOMOIIIBIO HOBOTO TIPOCTOTO JIEKTPOHHOTO HHCTPYMEHTA, H3MEPSIONIET0 MEKTPUIECKHE TapaMeTphl KOXKH, KOTOPEIe
MIPENOCTAaBIAIOT KOCBEHHOE MEPONPHATHE O3[0POBUTENHHOTO CTaTyca IarueHTa. Pe3ynbTaThl HCCIIENOBaHMS
MOKa3allk, YTO KJIMMAT, COIPOBOXKIAIOIIUICS HENpPephIBHON BETPEHOH IOrooi, HU3Kas BIAXXHOCTb M BBICOKHE
KOHIIEHTPAllUK OTPHULATENBHBIX HOHOB C HHU3KHMH KOHIEHTPAIMSIMH XHMHUYECKHUX 3arps3HAIONMX areHTOB Ha
Kypopre Pietracupa, Moliseltanusi cokpalaiT ypoBeHb XPOHHYECKUX 3a00J€BAHHIN 110 CPABHEHHIO C TEM, UTO
MMeeT MeCTO B OOJBIINX TOPOAaX, TAKHUX, HAIpUMep, Kak Pum.

Knrouesvie cnoea:. armochepHoe 3arps3HEHHE, HCTOYHUKM 3arpsA3HeHus, JuddepeHimanbHas ONnTHYecKas
CMEKTPOCKOMHS, INEKTPUIECKHE MapaMeTPhl KOXKH, XPOHUUECKUE 3a00JI€BaHHS OPIaHOB JIBIXaHUSI.

Pycco M.B., Ileponi A., ITizani A., Hanensu B.U., Agino I1. Ponb atMocdepHoOro 3a0pyIHeHHs] B PO3BHTKY
XpoHiYHMX 3axBoploBaHb opraniB auxauus // Uchenye zapiski Tavricheskogo Natsionalnogo Eisiteta im. V.I.
Vernadskogo. Series “Biology, chemistry”. — 200¥.6k. 20 (59)Ne 1. — P. 101-106.

3MEHIIEeHHS MOBITPSAHOrO 3a0pyIHEHHS 1 #oro BIUIMB Ha 340poBT Jofell BHMAaralThb MHOCTIHHOTO
CIIOCTEPEeKEHHS 3a JpKepeaaMi 3a0pyIHEHHS, MOHITOPHHIOBHX JIOCHI/KeHb 1 opraHizamii epeKkTHBHOI Mepexi
€KOJIOT1YHOTO KOHTPOJIIO 1 PETeIbHOT0 BUBYEHHS METCOKIIMATI4eChKIX YHHHUKIB. X POHIYHI 3aXBOPIOBAHHS OpraHiB
JIUXaHHS 3aBASKH HOBITPSHOMY 3a0pyJHEHHIO CTald COLIAaJbHOIO MPOOJIeMOIo, L0 NMPHUBEPTAE LIMPOKUIN iHTEpec
rpomancekocti. KiimMaToTepameBTH4HI JOCHiDkeHHS OyiaM TIPOBEAEHI 3a JOIMOMOTOI0 HOBOTO IPOCTOTO
€JISKTPOHHOTO IHCTPYMEHTY, III0 BUMIPIO€ eIeKTPUYHI apaMeTpy MIKipH, SIKi HaJaloTh HETIPSMHH 3aXi]] 037[0pPOBUOTO
CTaTycy mamieHTa. Pe3ynpTaTH MOCTIDKEHHS IOKa3alHi, IO KIiMar, [0 CYNPOBOKYETHCS Oe3mepepBHOIO
TIOBITPSTHOIO TIOTOJI0I0, HU3bKa BOJIOTICTH i BHCOKI KOHIEHTpAIii HEraTMBHHUX iOHIB 3 HU3BKHMH KOHIIEHTPAIisIMA
XiMiYHHX 3a0pyAHIOIUYMX areHTiB Ha Kypopti Pietracupa, Molise,Itanis ckopouyoTh piBeHb XPOHIYHHX
3aXBOPIOBaHb Y MOPIBHIHHI 3 TUM, III0 Ma€ MICIIe y BEJIMKUX MicTaX, TAKUX, HAIPUKIA[, K Pum.

Knrouogi cnosa: armochepre 3a0pyaHeHHs, JKepena 3a0pyaHeHHs, qudepeHiiaibHa ONTHYHA CIIEKTPOCKOIIis,
@JIEKTPUYHI ITapaMeTpH LIKipH, XPOHIYHI 3aXBOPIOBAHHS OPraHiB JUXaHHS.
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