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Bitkiler giines enerjisi ile karbondioksiti havadan altyor, bunu seker sekline getirerek, tim
canlilarin enerji kaynagin: olusturmaktadir. Bu agidan bakildiginda dnemdli bir boyuttur.

Diger taraftan bakildiginda da nefes alirken aldigimz, oksijeni, viiendumuzda yakarak, olusan,
bunu atamadigimiz, Zaman yasam sonlanabilmektedir. Bu agidan da atim yasamsal dnemlidir.
Oksijensiz ortamda olusan yanma ile karbon monoksit ise, yiiksek cekicilik ile hemoglobine
baglanmakta ve kisa siirede oldjirmektedir. Kuyulara inen, derin yere giren kisiler oraya girip
dlmekte, kurtarmaya gidenlerde olmaktadir. Bu agidan toplu oliime yol acan bir boyuttur.

Tiim bunlar hekimlikte biyolojik Zehir kapsaminda irdelenmesi gereklidir.

aglkli yasam anlaminda solunu, enerjinin oksijenle saglanmasinin gerekliligi belirgindir. Bir
insan oksidatif fosforilizasyona ile enerjisini temin etmektedir. %4 enerji ancak oksijensiz
ortamdan saglanabilmektedir.

Buna karsin oksijenli veya oksijensiz saglansa da atilacak gaz, atim, karbon dioksit olacagi icin,
yine ventilasyon one cikmaktadir. Bu agidan yasam bir bakima oksijen alinma ile birlikte,
karbon dioksiti atmasi da ayni sekilde yasamsal 6nemlidir.

Ozet
Karbondioksit ve karbon-monoksit yagsam icin gerekli oksijenin alimini engeller,
solunumsal zehirlenme yapar

Amag: Karbondioksit ve karbon-monoksit zehirlenmesi, sik olmasi yaninda kolaylikla evimizde gizli
olan bir tehlikedir, bu konu giindeme getirilerek, kurtarma boyutundan soz edilecektir.



Dayanaklar/Kaynaklar: Wikipedia temelinde ve Mesleki Beceriler yaklagimi iginde konu
irdelenmektedir.

Genel Yaklasim: Karbon-monoksit ve karbon-dioksit konusunda egitsel yaklasim, egitim plani,
egitim metodu, konu ile temel yaklasimlar, egitici islevleri, Egiticim metodolojisi, islem konular:
boyutunda yaklasim yapilmaktadir.

Yaklagim: Karbondioksit ve karbon monoksit ile yaklasim, olgularin korunmasi, tasinmasi, alinmasi
konusunda tecriibeler ile rnekler anlatiimaktadir.

Sonug: Karbondioksit ve karbon-monoksit en fazla 6ldiiren zehirlerdendir ve dikkatli olunmasi
zorunludur.

Yorum: Tiim dogal gaz gelen evlerde kontrol cihazlarin bulunmasi zorunlu olsa da bunlarin
cahistiriimadigi da gézlenmektedir. Aman 6liim kapimizda olmasin denilmelidir.

Anahtar Kelimeler: Karbon-dioksit ve karbon monoksit zehirlenmesi ve tedbirler ve nlemler

Outline
Carbon-dioxide and carbon-monoxide, blocked oxygen intake, causing respiratory
poisoning

AIM: Carbon-monoxide and carbon dioxide poisoning is home and very much encountered
problems, and secret danger. This is evaluated by the perspective of education, protective and
guide of protection.

Grounding Aspects: By the Wikipedia and Educational Profession based concepts are
evaluated.

Introduction: Carbon dioxide, carbon monoxide poisoning is considered under; educational approach,
educational programming, education method, basic principles, procedures, methodology of learning,
steps to performed, and the aim and target of the purpose is indicated.

Notions: The help, serve and protection caring to safe place and other reel examples are mentioned
for easy understanding.

Conclusion: Carbon dioxide and carbon monoxide poisoning is the most deathful ones, needs special
care and warning precautions. All the natural gas heaters, the equipment for controlling is obligatory,
thus, not be on, not working usually so dangerous approach

Key Words: Carbon dioxide and carbon monoxide poisoning, precautions and care and serve for
aid

En sik 6lime neden olan zehirli gazlar karbondioksit ile karbon monoksit olmaktadir. Bunlar ayni
zamanda biyolojik savasa kavrami icinde de kullaniimistir. ikinci Diinya savasinda ates toplari ile

olusturulan yanici maddeler ile magara veya tiinellere ates génderilmekte, burada yakilan yerlerden
olusan duman, gaz etkisi 6tesinde karbondioksit ve karbon monoksit ile tiinellerdeki 6lmektedirler.

Yaklasim

Uzmanlasmamis kisilerin yaklasmasi ile ancak kendi canlarini tehlikeye atarlar. Bu a¢idan yanginda
belirli teknik donanim ve egitimi almamis kisi miidahale icin iceri alinmamaktadir.



1) Once Giivenlik: Once giivenlik tedbirleri alinmalidir.
a. Yangn olusturanlar: Yangin baslica 3 kapsamla olusur. Bunlar

i. Yanacak malzeme: Yangin yanacak malzeme olursa olabilir. Her malzeme
yanabilir gibi iken, bunlarin yanma isisina gelmesi igin bir siireg¢ gereklidir.
Bir odada, yanan sigara oda kapali oldugu i¢in o odada 1s1y1 arttirir, i¢in, igin
yanar, sonra kapi, 6zellikle pencere agilinca patlama gibi alev ortaya ¢ikar.
Odada yanik kokusu duyan kisinin odaya kapatmasi, sogutmasi ve
havalanmayi engellemesi ilk isi ve daha sonra da sogutmayi, suyu giindeme
getirmelidir.
Benzin gibi yanic1 maddelere su dokiilmesi ile daha fazla olur ve alev etrafa
yayilir, bu nedenle bunlar 6zel kimyevi madde ile sondiiriilmeli, hatta
karbondioksit gazi piskiirtiilebilir, tabi havalanmay1 6nleyecek boyut var
1S€e.
Konumuz yangin olmadig1 i¢in, olusan boyuta bakilir, eger ortada bir yangin
var ise, dumanin gidis yoniine bakilir. Duman y6nii karbondioksitin birikme
alanidir ve tam tersi oksijenin oldugu, kisaca kaginilacak alandir.
Eger duman oda gibi bir yerde kiimeleniyor, birikiyorsa, alt kesimi karbon
monoksit gazinin biriktigi yerdir. En ideali ortadan yiiriimek, bas1 egerek bel
hizasinda nefes alma en uygundur.
Zehirli gaz ise farkli sekilde birikebilir. Ates oldugu icin LPG, dogal gaz
olmaz, dnceden ates alacaktir. Bu gazlar kokusuzdur ama icine sarimsak
kokusu konuldugu i¢in, sarimsak kokusu alindiginda, herhangi bir kivileim
doguracak, kapi zili dahil, bir lamba ag¢ilmaz.
Zehirli gaz ise, disardan gelecegi i¢in, yapraklari dokiilmesi, hayvanlarin
Olmesi de bir belirtidir. Sarin gazi ise kiikiirt kokar.
SONUC: Ortada bir duman varsa, bir yanan sey vardir. Derhal bu yanan sey
irdelenmelidir.

ii. Sicaklik, yanma boyutu: Benzin yanan bir sivi iken, gerekli 1s1 olmadig
stirece yanmaz. Su temelde sogutucu 6zellikte tagimaktadir.

a) Komsularin deposu yanmaktaydi, bu konuda diger komsu ve yazar
olarak sivil savunma egitimi aldigimiz i¢in, hemen birbirimize haber
verdik, itfaiyeyi de aradik ve derhal mahalle, komsuya gittik.

b) Elimizde bahge hortumu vardi, bizden oraya yetismeyecegini
biliyorduk, ama bahgeli evler oldugu i¢in mutlaka bir bahce sulama
muslugu oldugunu tahmin ediyorduk.

c) Ev sahiplerine haber verdik, panige kapildilar, onlari bahgede
glivenli bir yere toplanmasini sagladik. Dumanin degil, tam tersi
yere, duman kuzeyden geliyordu, kuzeye yerlestirdik. Bahce
muslugunu sorduk, donup, kaldiklar1 i¢in, sdyleyemediler ve biz
bulduk.

d) Depoyu giivenle agtik ve analiz yaptik. Alev giiclii idi ve sondiirmek
olanaksiz idi, sadece yanginin yayilmasini onlemek i¢in, etrafini
sogutucu yaklagim yaptik. Baska hortum ile yangin dibine su
dokerek harlamasini engelledik. Tavandaki hafif alevleri ancak
sondiirebildik.

e) Itfaiye geldi ve ona bilgi verdik. Bizim yaklasimimizin teknigi
konusunda taktir ettiler.

SONUC: Sondiirmesen bile sogutma islemi yapilmalidir. Yangin

sondiikten sonra yanan malzemelere sogutma islemi yapildi.



iii. Hava, oksijen durumu: Hava almadig siirece yangin olmaz. Oksijen ile
birlesip, yanabilmelidir. Basit olarak battaniye ile ortiillmesi nemli boyuttur.
Bir Bodrum’da ates ile gosteri yapan gruba, ates viicudunuza dokiildiigiinde,
ki yag oldugu i¢in bunun temizlenmesinin de zor olacagi i¢in, ne yapacaklari
soruldu. Kendileri igin de bunun bir korku oldugunu goriince derhal bir
uygulama pratigi yapildi.

a) Masa ortiileri plastik olup, uygun degildi. Odalardan battaniye,
ozellikle yiin battaniye, zor yanan battaniye getirildi.

b) Battaniye katli ve ileride degil hemen alinabilecek, ulasilabilecek
yere konuldu, uygulamanin bir aksesuar1 ekline sokuldu.

C) Ates sondiiriicii olarak bulunanlarin insan viicuduna sikilamayanlar
degil, insana uygulanabilenlerden olmas1 saglandi

d) Tatbikat, yangin olmadan yapildi

e) Yanan kisi battaniyeye giderken, battaniyeyi de alevlendirmekteydi

f) Ekip iki kisi olarak birbirleri ile senkronize olmay1 6grendiler

g) Ayrica 112 acil ile sevk zincirini de yapacaklarini belirttiler.

EGITSEL YAKLASIM

Burada egitsel yaklasim 6ne ¢ikmaktadir. Bir yangin konusunda olan boyut ile karbon dioksit ve karbon
monoksit konusunda da kisilerin boyutlarina gore egitim saglanmalidir. Sanki uzman kisi seklinde
egitim ile sonug alinabilecegi sanilmamalidir.

Beceri ile ilgili eksikliklerinin farkinda degildirler. Bu dénemde yap, yapma, otur, kalk
seklinde komut verilmelidir. Diislince boyutu i¢in sorup, dyle yaklasim yap denilmelidir.

a)

b)

d)

f)

9)
h)

Bir trafik kazasinda, olay yerinde toplananlar bagirarak, bir saglik¢1 var mi, doktor var
mi1 demekteydiler. Ben arabami ¢alisir vaziyette, sol seritte idim ve bu sekilde biraktim
ve hemen kostum. Birisine arabay1 giivenli yere ¢ekmesini sdyledim ve anahtar1 da
sonra getirdi verdi.

Derhal giderek, olaya baktim, trafik kazasi, motosiklet {istiinde iken, yesil 151k yaninda
cikmislar, diger araba kirmizi 1sikta kimse yok diyerek motosikletliye ¢arpmis, kafa
kirilmis ve kantyor, akan kan bogulmasina neden olabilecektir.

Motosikletliden uzaga gidene baktim, fazla bir sorunu yok idi, kipirdatmayin, yolda
yatsin, digerini hal edince gelecegim dedim. Digerine aciklamali olarak, boyun ve bas
korumal1 olunmali diyerek, 6ne dogru pozisyon verdirdim. Havlu istedim, diikkdndan
getirdiler, bas1 sardim ve 6n yan pozisyon ile sabitledim.

Ambulans merkezi 5 dakika mesafede gecikince, toplum yatigmasi i¢in, serumda getirin
gibi anlamsiz bir seyler sOyledim, halk: yatistirdim.

Diger adama gittim, hafif siyriklar vardi ama tembih ettigim kisi onu asfalttan
ayirtmamustir. Tesekkiir ettim, genel kirik ve eklemlerde agr1 olup olmadigina baktim.
Ambulans ters taraftan geldi. Sedye ¢ikarirken, boyunluk gerekli dedim ve boyunluk ile
sabit tutarak ambulansa yerlestirdik.

Oradakiler ile durum degerlendirmesi yaptik ve ayrildim.

Daha sonra elimi bir evde yikadim ve arabayla eve gittim.



a)

b)

c)
d)

e)

f)

9)

h)

ONLEM: Modelleme yaparken, oncelikle bireyler yangimi tanimlamalidirlar; nerede,
nasil, neyin yandigi, dumanin nereye dogru oldugu seklinde bir rapor vermelidirler. Bir
kir piknigine giden her tip 6grencilerinin bu kontrolleri yapmasi istenir.

Bacadan alev ¢ikmasi ile boyut irdelenmelidir. Bacalar kuzeye gore yapilandigi igin,
giineyden gelen riizgar soba zehirlenmesine neden olabilecektir. Bu agidan evler tek tek
sorgulanmali, 6zellikle ¢gocuklarin yattig1 oda agisindan bakilmalidir.

Yer yataginda yatildigi i¢in, ¢ocuklar daha fazla etkilenmeleri s6z konusudur.

Soba kontrol edilmeli, alev durumuna kontrol edilmelidir.

ATES YAKMA: Her 6grenci ates yakmalidir. Ates yakmanin zor oldugu 6tesinde, bu
ugrasida riizgar hesap edilemezse, duman alt1 olunur. Riizgar hesap edilmelidir. Ayrica
atesin sondiigiinlin de kontrolii sarttir. Burada yanacak madde, hava ve 1s1 boyutunun
kavranmasi istenir.

KACIS YONU: Daima havanmn oldugu, dumanm aktigi ydniin tam tersi yola
kagmalidir.

Alplerde kayakgilari tagiyan bir trende, 1siticida ¢ikan bir yangin sonunda 12 yasindaki
bir ¢ocuk bize derste dgretmislerdi, atese dogru gidilmeli, dumanin tam tersi yoniine
ka¢mali demis ve onu dinleyen 20 kisi kurtulmus, digerleri karbondioksit ve karbon
monoksitten bogulmustur. En ileriye giden de madalyali kayak¢i olmustur ama
Olmiistiir.

Bu kurslardan egitim alan bir Tip Ogrencisi, telefonla arayarak, kurtuldugu miijdesini
paylasti, bir kiz yurdunda yangin ¢ikmis sadece bu arkadas sorunsuz kurtulmus,
digerleri duman alt1 olup, hastanelere gotiiriilmiisler. Basina 1slak havluyu alarak,
merdivenden atesin yanindan gegip, kagmis ve “beni dinlemediler hocam” demistir.
KURTARMA: Yangindan kurtarmak isterken bogulup 6len ¢ok kisi olmaktadir.
Eskiden evlerde kullanilan dokumalar, toksik gaz irettigi i¢in, ozellikle klor gazi
oldiirticii oluyordu. Hacettepe Psikiyatri Servisi yangminda kullanilan malzeme
nedeniyle oksijen maskesi ve tiip olmadan kurtarma yapilamamastir.

Bu agidan oda mefrusati kontrol edilmelidir, yananlar irdelenmelidir. Bundan sonra bir
ekip olusturulup, nefesini 2 dakika kadar tutabilen kisi, i¢eride konugmadan, bir teftis
yapmalidir. Bu yanan oda i¢in degil, dumanh oda i¢in gecerlidir. Yanan oda igin,
yanmayan bir elbise veya 1slak, kat, kat ortii ile basinda ve boynunda 1slak havlu ile igeri
girmeli, tecriibeli olmasi gereklidir.

Igeri girecek kurtulacak kisi olup olmadigina bakip ¢ikacaktir. Kurtarma yapmayacaktir.
Kurtarma disan ¢ikip, diger ekip elemanlarini alarak, en az iki kisi ile girip, dogrudan
onu alip ¢ikaracaktir.

GUVENLI YERE TASIMA: Genellikle kisiler nereye gideceklerini bilemedikleri ve
panik i¢inde olduklar1 i¢in odada kalirlar. Birisi gelip, elinden tutarak bile ¢ikarabilir.
Rahat nefes alinabilecek be dumansiz yere gitmeleri gerekir. Bir sinema yangininda acil
cikistan ¢ikamamiglardir. Kapi igeri acildigi i¢in, disart itip acamamislardir. Disari
cikanlar1 da agizlarim kapatip, nefes almalar1 engellenmistir. Sanki iceride duman
aliyorlar diyerek, nefes almayin denilmistir, halbuki disarida temiz havadadirlar. Panik
bunlar yaptirir. Kap1 agilamaz, nefes almalar1 engellenebilir, agizlar kapatilir.
UZMAN DENETIM: Uzman denetici olmaz ise, ¢ok zararli yaklasimlar yapilabilir.
Trafik kazasinda zorla ¢ikarilirken, ayaklar1 koparilanlar goriiliir ve yangin tehlikesi de
yoktur. Saatler sonra ¢ikarilmasinin da bir engeli yok iken. Bu acidan 112 acil
yaklagiminda sozel talimatlar istenebilir ve talimatlar uygulanabilir.

SONUC: Bir kuyuya 14 kisi girmis ve hepsi karbon monoksitten 6lmiis bir durumda,
spiker soruyor, niye 14 kisi, daha fazla degil diye? Cevap enteresan, o anda orada 14



kisi vardir, eger fazla olsa idi, tiimii girecekti, tiimii 6lecekti denilmistir. Burada yardim
etme duygusu 6ne ¢ikiyor ama kendi 6liimlerine de neden olunmaktadir.

2) Bilingsiz yetersizlik Asama 2 (ikinci Dénem): Ogrendikleri saghk bilgilerinin,
uygulamaya yonlendirilmesi (Beceri ile ilgili eksikliklerinin farkinda degildirler)

Bu asamada sadece emir alma 6tesinde, uygulamada sorgulama yapmasi istenmektedir.

Baslica sorgular:

a) Karbondioksit i¢in hangi diizeyde durmali ve Neden?

Karbondioksit havadan hafif oldugu i¢in yukarida toplanmaktadir. Ancak odanin en tist
kismi1 hava akimi olacagi icin, bir dalgalanma olmaktadir. Duman olunca duman olan
yer veya odun, komiir kokusu ile alan saptanabilir. Emin olan alan, bel hizasinin yukarisi
olmamalidir. Metan, ocak gazi veya benzeri gazlar igine sarimsak kokusu oldugu i¢in
koku saptanmasi ile emniyete alinmalidir.

b) Karbon monoksit yogunlugu nerededir?

Genellikle en alt diizeyde olmaktadir. Birikmesi ile yukari dogru ¢ikar. Bu nedenle diski
drenajinda, lagar olan yerlerde, biyolojik olusan karbondioksit 6tesinde, dogal gaz,
metan da zehirleyen olmaktadir.

c) Toksik gazlar: Toksik gazlar oldugunda evde hamambdcekleri veya benzeri boceklerin
ortada Olmiis olarak bulunacaktir. Odada ters donmiis boceklere bakilir, kurumamas,
hatta kipirdayanlar var ise, zehir halen aktif olabilir.

SONUC: Bu diizeydeki kisilere bilgi ve farkli sorgular ile uygulama yaklagimlar

sorulmalidirlar. Daha becerikli olmalidirlar. ilk asamada gosterilenlerin daima farkli

olanlar1 gosterilmelidir.

3) Bilingli yetersizlik: Asama 3 (Uglincii Dénem): Detayli uygulamaya yonelik, teknik
bilgileri bilmeli ve yapmali (Becerideki yetersizliklerini fark ederler, ama heniz beceriyi

O0grenememislerdir)

Bu donemde sorgu ve literatiir taramasi gibi bazi seyleri 6grenip yapabilmelidirler. Bazi
talimatnameler ellerine verilerek derhal uygulamalari istenebilir.

Alarm uyarilart vardir. Bu alarmlarin sik ve devamli nitelikte galdiklar i¢in baz1 kisiler
taktirirlar ama daha sonra kapatirlar. Bunun nedeni de prospektiisii, icindeki uygulama
talimatlarin1 okumadiklar i¢indir. Bir birey bu asamada, devamli ¢alan bir uyaric1 alarmin
aciklamasini okuyarak, kavramali ve sorunu hemen ¢6zmelidir. Bu bir sinav unsurudur.

SONUC: Birey biling durumu ile yeterlilik durumunun sinirlarini bilmelidir, kavramalidir.

4) Bilingli yeterlilik Asama 4 (Stajyer hekim): Hastanin degerlendirilmesi, bakim yapisini
olusturma (rutin bakim, ikincil (destek & tedavi) bakim, yogun bakim bu grupta egitsel
degildir) (Yeni beceriyi 6grenmislerdir, ancak dogru olarak uygulayabilmek igin tim

dikkatlerini vermeleri gerekir)

Ekip basi olabilecek boyuttadir. Yonetecek boyutta olabilmelidir. Bir komiirliik yangininda
oldugu gibi, onun boyutunu dikkate almalidir. Eger disardan su sikilacak olsa idi, alevin
kontrolii miimkiin olamazdi. Ayrica igeri girilse idi sorunlar yumagi olacagi i¢in, kapi agilarak,
kap1 disindan sogutma uygulanmis, yanginin yayilmasi 6nlenmistir. Aile i¢ceride mobilyalari
oldugu igin, girip almak istemisler, onlar engellenmis ve belirli giivenli yerde oturtulmuslardir.




Tencere, kova ile su dokmek istemisler, igeri girip, dokme olanagi olmadig belirgin oldugu
i¢in, hortumla su sikilmaya devam edilmistir.

SONUC: Ekip lideri ve kavrama boyutu acisindan c¢esitli alternatifler, g¢esitli olasiliklar
sorularak, davranis ve tutumlari 6l¢iilmeye calisilmaktadir.

5) Bilingsiz yeterlilik Asama 5 (intdérn hekim): Egitim ve 6gretim yardimciligi,_detayli
uygulamalari _bizzat yapma (Pek cok pratikten sonra beceriyi tim dikkatlerini

vermeden de rahatlikla dogru olarak uygular hale gelirler)

Tecriibe eksikligi vardir. Tecriibe mutlaka olay basindan ge¢mesi gerekmez, drama, tiyatro,
belirli senaryolar yapilarak beceri kazanmasi istenir.

Siklikla bir alana gidildiginde, toplum ile iletisime gegilmesi ile zehirlenme olasilig1 olan
yerlerin diizeltilmesi gerekir. Cadirlar ve havasiz yerle ile yangina miisait olan alanlarda
diizenleme yapilir.

Catilarda bacalardan ters sistemi glineyden hava gelmesi ile igeri duman dolmamasi igin
tedbirler, sobanin yakilmasi, baca yeri, sabanin konulma yeri gibi hususlar goriiliirse
diizenlenmelidir.

Siklikla binalardaki su borulari ile baglantilari bozuktur, ayrica yangin sondiirme tiipleri bos
veya yetersiz ile amaca uygun degildir, bunlarin saptanip kaldirilmas1 gerekir.

Duvarda imzali yangin talimatnamesi ile bir plan vardir, bu planda yangin kagis yerleri
kilitli ve kilitleri agmak olas1 degil, ayrica bazi gegisler planda var iken, bunlar dolap ile
ortiilmiistiir.

Bunlar bilingsiz olunmasi ile sorumluluktan kurtulamazsiniz. Bu planlar bakilarak
diizeltilmeli veya 110 yandin merkezine bildirilmelidir.

Tiim dershane ve dershane ¢ikislar1 disar1 dogru olmasi gerekirken, igeri dogru ise, yangin
aninda bunlar a¢ilmayacak ve kap1 oniinde birikip, birbirlerini ezileceklerdir. Bu agidan
yangin kapilardan ¢ikmay1 ve ortada bir direk gibi olarak, birden hiicumu 6nlemek sagdan
ve soldan gecmeyi saglamak gerekir.

Sinemalarda bireyler dogrudan 6ne veya arkaya hiicum edecekler ve yigilma olacaktir.
Yanlardan kacganlar az olacaktir. Bazi tiyatrolarda ortadan gegis yoktur, daima yanlardan
gecis vardir.

Bir birey, 6zellikle hekim, i¢ine girdigi alanda, yangin ¢ikarsa ne yapacagi, nerede insanlari
toplayacagi, emniyetli yer ve diger alanlar1 saptamalidir.

6) Asama 6 (Asistan): Uzmanlik konusunda uygulamalari bizzat yaparak 6grenme

Bu asamadan sonra, egiticilik gelmektedir. Bir birey, sinemaya arkadaglari ile girdiginde hemen
onlardan bir ekip olusturmalidir.

Bir hizli tren seyahatinde tren durdu ve bagska bir trenin carpma olasiligindan s6z edildi. Kapilar
disar ¢ikanlar oldugu i¢in, igeri cagirildi ve disar1 ¢ikmalar yasaklandi.

Derhal o kompartimanda bir ekip kurmak istedigimi sdyledim. Askerligini komanda olarak
yapanlar vardir. Hemen degerlendirme yaptik. Kaza anindan sonra sag kalma durumumuz,
toparlanmamiz ve bir saglik merkezi kurarak insanlar1 toplamamiz ile yapilacaklar irdelendi.
Bir kisi, kenarda alan olmadigi i¢in, ters yonde olan alana toplanmay1 6nerdi. Kapi ¢ikisi degil,
diger ¢ikis daha uygun bulundu. Yangin sondiiriiciiler ortaya ¢ikarildu.

Sorun olmadi, ama her birey bir kahraman edasi ile mutlu ve memnundu.



7) Asama 7 (Devaml Egitim): Beceri kazanma, sertifikasyon egitimleri (Neonatal
Resusitasyon Sertifikasi gibi)

Bundan sonra bireyler devamli sartlara gore egitimi planlamalidirlar.

Bir magarada olursa nasil davranilir, bir dolap i¢inde neler olabilir gibi durumlar i¢in
hazirliklt olunmalidir.

Bir asansor kapali kald1 ve kalabalik idi. Derhal panige kapilanlar oldu ve bunlara karsin,
siz kap1 kenarina gegin, oradan kapiy1 aralayin ve gelen havayi i¢inize ¢ekin dediler. Biz ne
olacagiz diyene de karbondioksitin birikmesi ve sorun yaratmasi olanaksizdir, asansoriin
iist kismi da agiktir ve birikim olmaz dediler. Bu 6giit panige kapilanlar yatigtirma yontemi
olarak Oneriyoruz dediler. Ben izleyici idim ve onlar1 sonra kutladim. Asansdrde 60
dakikaya yakin kaldigimizi da belirtmeliyim.

SONUC: Yeni yaklasim ile yaklasimlar konusunda belirli bir boyut getirebilmeleri gerekir.
Bir kapinin igeri acilma durumunda, omuzu ile kapiyr agmasi, disar1 ¢ikmak isteyenleri
engellemesi ve bir baraj olusturmasi, ayrica bir kisi tam ortada durursa, sagdan ve soldan
gelenler ile blokaj olmaz.

Bu bir uzmanlik yaklagimidir.

EGITIM METODU

ASAMA 1 (Birinci Donem): Mutlak bir tecriibeli bir deneticinin gézetiminde yapilmasinin
ogretilmesi, (Genel Acil Yardim yaklagimindan farkli oldugu islenmelidir)

Karbon dioksit ve karbon monoksit yaklagimi bilgiyi gerekli kilar. Bu konuda bilgi ile beceri
sahibi olmadan yaklasim yapilmasi sorun yaratir. Basit olarak iceri giren kisiye, disaridan iyi
misin diye sorun, yiiksek sesle bagirin, igeriden iyiyim diye cevap veriyorsa, o kisi bu isi
kavramamis demektir. Bagirmast demek, ceriden nefes almistir demektir. Halbuki toksik
ortamda nefes alinamaz.

Bir kesekagidina soluk alip verme ile karbondioksit zehirlenme boyutu bir 6rnek olarak
izlenebilir. Plastik tehlikeli olabilir. Insanlar plastik yirtarak ¢ikma boyutunu kagirabilirler ve
bu yaklagimlar mutlaka uzman birisi yaninda yapilmalidir.

Epiglot spazmi olursa, Heimlich manevras1 gibi bir yontem ile agilmadan, havalanma
saglanmayabilir. Bu nedenle solunumsal boyutlar 6nem kazanmaktadir.

ASAMA 2 (ikinci Ddnem) Hekimlik Mesleginin sanatsal uygulamasi, islemlerin Etik

Kurallara uygunlugu, kendi kendine egitim ve 6grenmeyi yaparak uygulamak

Acil yaklasimlarda birden panik nedeniyle insanlar birbirini ezebilecekleri, bu agidan ¢cocuklara
ve kadinlara oncelik ile belirli diizen i¢inde bosaltilma 6nemlidir. Ayrica aciliyet durumuna
gore de tiraj denilen bir programa gore de yaklasim yapilmalidir.

ASAMA 3 (Ugtincii Ddnem): Ekip olusturarak, dgrenme ve uygulamanin ekip tarafindan

kendilerince kontrol(i, not alinmasi, belgelendirilmesi ve bilginin gizelgelerle takibi.

Bir bireyin tasinmasi destege gereksinim duyulur. Bir zedelenmede kapi kullanilabilir ama kap1
kendi kasasindan ge¢mez, egilince de tistiindeki diigmemelidir.

Suni soluk alip verme islemi agizdan yapilabilir ama biling yerinde ise yapabilmek olanaksiz
dibidir.



ASAMA 4 (Mezuniyet éncesi hekimlik/Staj-intérn): Kendi kendine egitim, hasta/olgu
temelinde egitim-6gretim, sorumluluk alma ve dogrudan hekimlik yaklasimlarini yapma

Burada yapilan islemin fayda, yarar, siireci ve etkinligi gibi konular 6ne alinmalidir. Bazi
yaniltict yaklagimlar ile senaryoda sapmalar ile yardim edenin yardim kapasitesi sinanabilir. En
basit sinama, ben iyiyim, bir seyim yok diyerek, kisinin atlayip atlamamasina bakilir. Tiim
bireyler aksatmadan incelenmelidir. Gerekirse rutin Kan gazi ile karbon monoksite
bakilmalidir. Eve gonderilip, 6len olgular tanimlanmaistir.

ASAMA 5 (Akademik Yaklasim): Kanita dayal tip yapisinda (A, B, C ve D gruplari altinda),

bilim ve hasta dengesini olusturmak

Kisi kan gaz1 dahil elde edilen veriler ile birlikte, 6zellikle karbon monoksitte basinglt oksijen
alanina girmesi 6ne c¢ikmaktadir. Dokuya oturmasi ile kan degisimi Otesinde pek fayda
olamayacaktir.  Sitokromlara  baglandiginda  ise  karbon  monoksiti  ayirmak
olanaksizlasmaktadir.

ASAMA 6 (Probleme yonelik): “Hastalik yok hasta vardir’ prensibi ile devamh bilimsel
sorgulama ile yaklagim, izleme
Solunumsal boyutlarda insan ve insanin sosyal ve ruhsal yapisi 6ne ¢ikmaktadir. Zehirlenenler

ve suglamalar yaninda, yaklasimlarda siklikla erken veya ge¢ gelme boyutu 6ne ¢ikmaktadir.
Geg gelme ile kayiplarin hukuksal boyutu 6ne ¢ikmaktadir.

ASAMA 7 (Arastirmalar): “Etik ilkeler-Helsinki Bildirgesi gibi” prensipleri temelinde bilimsel

arastirmalar yapmak

Karbondioksit ve karbon monoksit zehirlenmeleri boyutu bir aragtirma ve inceleme boyutuna
getirerek, tekrarlanmamasi igin, olay derinden ele alinmali ve irdelenmelidir.

KONU ILE iLGiLi TEMEL YAKLASIMLAR (iLKELER)

A) Her birey ve olay 6zel (6zerk), 6zglin ve bagimsizdir.
Hukuk, birey tistinliigli temelinde olup, insan aynidir, fark ve ayirimeilik olmaz ve haklar
temelinde esittirler. Insanlar (hekimler) birbirleri ile kardeslik bagi ile baghdirlar. Gizlilik
ve giiven temel iliskileri diizenler. Insan kendi yasami ve baskalarinin yasamini tehlikeye
atacak yaklasimlarda bulunamaz. Yasam Hakki1 en yiice haktir.
Ben karar verdim diyerek, karbondioksit ve karbon monoksit zehirlenmesini olusturamaz.

B) Oncelikle zararimizin dokunmamasi gerektigi belirtiimelidir

Hekimlikte zarar vermemek esastir. Yararlilik ilke edinmelidir ve bu acidan
dengelenmelidir. Soba yakarak 1sinmak bir yarar olusturmak ise de bunun zararli olmamasi
gerekir. Bu acidan yarar zarar olmayacak boyut demektir. Bir miktar zararli yarar olamaz.

C) Yaklagimlarin bilimsel temel ve deneyim gergevesinde yapilmasinin vurgulanmasi
Bilim, 6lgiilebilir, 6nii ve sonu bilinen veya tahmin edilen bir boyuttur. Her kdmiire veya
oduna gore yakma usulii vardir. Kok komiirii ile linyit komiirii ayn1 sekilde yakilmaz.
Bunun gibi sobalarin da kullanim amaglarina gore yapilanmasi farklidir. Soba borular1 ¢ok
kisa veya ¢ok uzun olmamalidir. Soba borular1 giineyden esecek riizgara kars1 da
havalanmas1 saglanmalidir. Baca komiir tozu ile kapanmamali, temizlenmeli hem hava
¢ekmesi hem ates almamasi ve hem de zehirlenme ile tikanma agisindan Onemlidir.



E)

Bacalarda ortii olmaz ise igeriye yagmur ve kar girebilir ve bacalarda ¢amur, tikanma
olusturabilir. Baca altinda kiilliikkler varsa bunlar sik bosaltilmalidir. Kisaca 6grenilecek ve
zamanla yapilacak ¢ok is vardir.

Tedavi yaklagimin daima dniinde tedbir ve koruyucu hekimligin geldigi islenmelidir.
Bir odanin 1sitilmasi degil, 1s1 izolasyonu 6ne alinmalidir. Duvarlar distan korunmalidir.
Izolasyon i¢in -12 iistiinde ise 8-10cm koruyucu olmalidir. Pencereler ¢ift katli pencere ve
pencere bolmeleri de ¢oklu olmalidir. Cat1 kisminda da izolasyon olmalidir.

Bu acidan izolasyon olmadan 1sitma yapilmamalidir. Eskigehir’de yilda on ton LPG ile
isinirken, tek izolasyonla yilda 6 tona inmis, ¢ift izolasyonla yilda bir tona indigi
goriilmiistiir.

Yapilacak yaklasimin gerekgesi (hak edise gore yaklasim) olmalidir. Gerekgesiz islem

yapilamaz.

Izolasyon nereye, ne sekilde yapilacagi yine bir bilime gore yapilmalidir. Istanbul ile
Eskisehir izolasyonu farklidir. Tedbir alma boyutu, kaloriferli ile sobalida farkli olmasi
dogaldir. Disarda karbondioksit {ireten bir yerden pervane ile iceriye klima yolu ile gaz
alinip, zehirlenme gozlenebilir.

Eskiden intihar i¢in kapali garaj i¢inde arabayi ¢alistirarak karbon-monoksit zehirlenmesi
oldugu gozlenmektedir. Ancak zamanimizda karbon emisyon 6l¢limleri nedeniyle bu oran
diismiistiir.

Yapilacak islemde alet ve malzememin se¢imi, malzemelerin 6zelliklerinin bilinmesi

Her boyutun isitilmasi farklidir. Glines enerjisi 6nemli bir kaynaktir, ancak hesapsiz
kullanilirsa ¢ok pahali olan olabilir. Pencerelerin glineyden olmasi, giinesten yararlanilmasi
icindir.

Yaklagimlarin plastik insanlara degil, gergek canlilara yapilir gibi insanca yaklasimin

ogretilmesi

Teorik olarak bakildiginda odanin 20-21 derece 1sitilmasi yeterli olabilir. Ancak ¢ocuk veya
yash gibi durumlarda 23 dereceye cikarilmasi yeterli olabilir. Odada kazak ile oturmanin
enerji koruyucu etkisi ile daha az enerji tiikketimi giindeme gelmektedir.

Siklikla gece hem enerji korunmasi hem de gece yatarken yatakta soguktan korunacak diye
soba kapatilmakta, sonugta daha fazla zehirlenme goriilmektedir. Soguktan kazang derken,
candan olunabilmektedir.

Egitici islevi
Egitici arkadas, yardimer seklinde olmalidir.

Baslica 6neriler a) KOCLUK ve b) MENTORLUKTUR

KOC-COACH

C-Clear: Net beceri kazanmak, yapmak,
O- egitilen 6grenmeye agik olma,
A-Assess: Yeterliligi 6lgme,



C-Communication: iletisim ve iliskili olmali,
H-Help: yardim ve izlem ile takip)

MENTORLUK (Wikipedia)

Mentorship is a relationship in which a more experienced or more knowledgeable person helps to guide a less experienced or
less knowledgeable person. The mentor may be older or younger than the person being mentored, but he or she must have a
certain area of expertise. It is a learning and development partnership between someone with vast experience and someone who
wants to learn.2! Mentorship experience and relationship structure affect the "amount of psychosocial support, career guidance,
role modeling, and communication that occurs in the mentoring relationships in which the protégés and mentors engaged

Mentor; a) ruhsal destek, b) kariyer uzmanligi, ¢) beceri kazandirmak, d) rol model olmak, €)
sosyal ve toplumsal olarak etkin boyuta ¢ikarmaktir.

Egitim Metodolojisi
Demonstrasyon (gosterim) yerine, aktif yapma; tiyatro=drama, problem c¢oziimii ve beyin
firtinas1 yaratilarak aktif kendi kendine yapma uygulanmasi.

ISLEM
Degerlendir, Karar Ver, Uygula, Degerlendir, Karar Ver, Uygula DONGUSU...

Hekimler ilag olarak kullanmasi/Zehir nasil Tibbi ilag olur?

5 DOGRU iLKESI

1) Dogru hasta (her hasta bireye uygun ilag)

2) Dogru doz (fizyopatolojik yapiya gore uyarlama yapilmalidir),
3) Dogru zaman (giinde kag defa, yiikkleme, idame gibi),

4) Dogru uygulama yolu (damardan, serum igine oral, rektal gibi),
5) Dogru ilag (Her durum ve soruna gore farkli ilag dnerilebilir)

Bilgi sorgulamasi

Carbon monoxide poisoning (Wikipedia)

Carbon monoxide poisoning typically occurs from breathing in too much carbon monoxide (CO).E Symptoms are often
described as "flu-like" and commonly include headache, dizziness, weakness, vomiting, chest pain, and confusion.!! Large
exposures can result in Joss of consciousness, arrhythmias, seizures, or death.22 The classically described "cherry red skin"
rarely occurs.’2 Long term complications may include feeling tired, trouble with memory, and movement problems.! In those
exposed to smoke, cyanide toxicity should also be considered.’2

Carbon monoxide poisoning can occur accidentally or as an attempt to end one's life.l! CO is a colorless and odorless gas which
is initially non-irritating.”®! It is produced during incomplete burning of organic matter.® This can occur from motor vehicles, heaters,
or cooking equipment that run on carbon-based fuels.2! It can also occur from exposure to methylene chloride.!” Carbon monoxide
primarily causes adverse effects by combining with hemoglobin to form carboxyhemoglobin (HbCO) preventing the blood from
carrying oxygen.®! Additionally, myoglobin and mitochondrial cytochrome oxidase are affected.2 Diagnosis is based on a HbCO
level of more than 3% among nonsmokers and more than 10% among smokers.2

Efforts to prevent poisoning include carbon monoxide detectors, proper venting of gas appliances, keeping chimneys clean, and
keeping exhaust systems of vehicles in good repair.X! Treatment of poisoning generally consists of giving 100% oxygen along
with supportive care.2® This should generally be carried out until symptoms are no longer present and the HbCO level is less
than 10%.2 While hyperbaric oxygen therapy is used for severe poisonings, the benefit over standard oxygen delivery is
unclear.2® The risk of death among those affected is between 1 and 30%.2

Carbon monoxide poisoning is relatively common, resulting in more than 20,000 emergency room visits a year in the United
States. |t is the most common type of fatal poisoning in many countries.”! In the United States non-fire related cases results in
more than 400 deaths a year.™X! Poisonings occur more often in the winter, particularly from the use of portable generators during
power outages.2!” The toxic effects of CO have been known since ancient history.X? The realization that hemoglobin was affected
by CO was determined in 1857.1%%

Yorum
Burada karbon-monoksit konusunda bilgi sorgulanmalidir. Baglica 6zet vurgular;
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e Semptomlar: nezle gibi bir durum, bas agrisi, bas donmesi, zayiflik, adaleleri

kipirdatamama, kolunu bile kaldiramama, kusma, gogiis agrisi, biling bulanikligidir.

Gorinti tipik ¢ilek/vigne rengi gibidir.

Baslica komplikasyonlar: bilinci kapanmasi, aritmiler ve kasilmalardir

Bagslica alim yolu solunum ile karbon monoksiti almakla olmaktadir

Kanda karboksil-hemoglobin diizeyi: sigara i¢enlerde %10, sigara i¢meyenlerde %3

oranindadir.

e Benzer tablolar: Siyaniir zehirlenmesi, alkolik keto-asidoz, aspirin zehirlenmesi, tst
solunum yolu infeksiyonlar1 gibi

e Karbon-monoksit 6lgen aletler bulundurulmalidir.

e %100 oksijen gereklidir, kandaki baglanan karbon monoksiti ¢ikarmak zordur, hiper-barik
oksijen tedavisi siklikla gerekli olur.

e Zehirlenmelerde %30-1 gibi farkli oranda 6liim orani olabilmektedir.

e Amerika’da yilda 20,000 yangin diginda olgu ve 400 adet yangin dis1 61iim bildirilmektedir.

Signs and symptoms

Carbon monoxide is not toxic to all forms of life. Its harmful effects are due to binding with hemoglobin so its danger to organisms
that do not use this compound is doubtful. It thus has no effect on photosynthesising plants.2 It is easily absorbed through the
lungs.22! Inhaling the gas can lead to hypoxic injury, nervous system damage, and even death. Different people and populations
may have different carbon monoxide tolerance levels.22! On average, exposures at 100 ppm or greater is dangerous to human
health.24! In the United States, the OSHA limits long-term workplace exposure levels to less than 50 ppm averaged over an 8-
hour period; 228 in addition, employees are to be removed from any confined space if an upper limit ("ceiling") of 100 ppm is
reached.2Z Carbon monoxide exposure may lead to a significantly shorter life span due to heart damage.2& The carbon monoxide
tolerance level for any person is altered by several factors, including activity level, rate of ventilation, a pre-existing cerebral or
cardiovascular disease, cardiac output, anemia, sickle cell disease and other hematological disorders, barometric pressure, and
metabolic rate. 2920121

Effects of carbon monoxide in relation to the concentration in parts per million in the air:22122

Concentration Symptoms

35 ppm (0.0035%) Headache and dizziness within six to eight hours of constant exposure

100 ppm (0.01%)  Slight headache in two to three hours

200 ppm (0.02%)  Slight headache within two to three hours; loss of judgment

400 ppm (0.04%)  Frontal headache within one to two hours

800 ppm (0.08%)  Dizziness, nausea, and convulsions within 45 min; insensible within 2 hours

1,600 ppm (0.16%) Headache, increased heart rate, dizziness, and nausea within 20 min; death in less than 2 hours

3,200 ppm (0.32%) Headache, dizziness and nausea in five to ten minutes. Death within 30 minutes.

Headache and dizziness in one to two minutes. Convulsions, respiratory arrest, and death in less than 20

6,400 ppm (0.64%)

minutes.
12,800 ppm Unconsciousness after 2—3 breaths. Death in less than three minutes.
(1.28%)
Yorum

Zehirlenme dogrudan alinan doza baglidir. Bu nedenle bir odaya girerken, 6zellikle bir depo
veya bir magara veya buna benzer yere girerken en ufak bir nefes bile bayilmaniz ve sizi ¢ikaran
da olmayacagi i¢in 6liimiiniiz demektir.

Bir depoya giren 14 kisi 6lmiis, niye 15 kisi girmemis, ¢linkii ortada sadece 14 kisi varmas.
Burada goriildiigii gibi ulasilabilecek gibi bir yere girip alabilirim denirken, alinan nefes ile
bayilma ve yigilarak 6lmek bir yardim algisi, fedakarlik boyutudur. Ancak bilingsiz yardimin
anlami, 6liim olmaktadir.

acute poisoning

CO toxicity symptoms

The main manifestations of carbon monoxide poisoning develop in the organ systems most dependent on oxygen use, the central
nervous system and the heart.2®! The initial symptoms of acute carbon monoxide poisoning include headache, nausea, malaise,
and fatigue.?! These symptoms are often mistaken for a virus such as influenza or other illnesses such as food poisoning or
gastroenteritis.?*! Headache is the most common symptom of acute carbon monoxide poisoning; it is often described as dull,
frontal, and continuous.2¥! Increasing exposure produces cardiac abnormalities including fast heart rate, Jow blood pressure, and
cardiac arrhythmia;2%28 central nervous system symptoms include delirium, hallucinations, dizziness, unsteady gait, confusion,
seizures, central nervous system depression, unconsciousness, respiratory arrest, and death.2%2% | ess common symptoms of
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acute carbon monoxide poisoning include myocardial ischemia, atrial fibrillation, pneumonia, pulmonary edema, high blood sugar,
lactic acidosis, muscle necrosis, acute kidney failure, skin lesions, and visual and auditory problems. 21121

One of the major concerns following acute carbon monoxide poisoning is the severe delayed neurological manifestations that may
occur. Problems may include difficulty with higher intellectual functions, short-term memory loss, dementia, amnesia, psychosis,
irritability, a strange gait, speech disturbances, Parkinson's disease-like syndromes, cortical blindness, and a depressed
mood.25%4 Depression may occur in those who did not have pre-existing depression.®! These delayed neurological sequelae
may occur in up to 50% of poisoned people after 2 to 40 days.2! It is difficult to predict who will develop delayed sequelae;
however, advanced age, loss of consciousness while poisoned, and initial neurological abnormalities may increase the chance of
developing delayed symptoms.28

One classic sign of carbon monoxide poisoning is more often seen in the dead rather than the living — people have been described
as looking red-cheeked and healthy (see below). However, since this "cherry-red" appearance is common only in the deceased,
and is unusual in living people, it is not considered a useful diagnostic sign in clinical medicine. In pathological (autopsy)
examination the ruddy appearance of carbon monoxide poisoning is notable because unembalmed dead persons are normally
bluish and pale, whereas dead carbon-monoxide poisoned persons may simply appear unusually lifelike in coloration.2728129 The
colorant effect of carbon monoxide in such postmortem circumstances is thus analogous to its use as a red colorant in the
commercial meat-packing industry.

Symptoms of
Carbon monoxide poisoning

* Dizziness

+ Headache

+ Disorientation

* Impairment of
the cerebral function

* Coma

* Visual
disturbances

* Disease of the
heart and respiratory,

* Muscle weakness ——
* Muscle cramps

* Seizures {

* Nausea

* Aggravation of
preexisting
diseases

Yorum

Bazi bulgular hafif olabilir. Bu nedenle semptoma bakmak degil, her bireyin kan gazlar ile
zehirlenme boyutuna bakilmalidir. Bir odada zehirlenme orani farklidir, yer yataginda yatan ile
masa etrafinda ders calan ile mutfakta yemek yapanin aldiklar1 karbon monoksit farklidir.

Chronic poisoning

Chronic exposure to relatively low levels of carbon monoxide may cause persistent headaches, lightheadedness, depression,
confusion, memory loss, nausea and vomiting.“2 It is unknown whether low-level chronic exposure may cause permanent
neurological damage.? Typically, upon removal from exposure to carbon monoxide, symptoms usually resolve themselves,
unless there has been an episode of severe acute poisoning.*? However, one case noted permanent memory loss and learning
problems after a 3-year exposure to relatively low levels of carbon monoxide from a faulty furnace.! Chronic exposure may
worsen cardiovascular symptoms in some people.“? Chronic carbon monoxide exposure might increase the risk of developing
atherosclerosis.“*214% | ong-term exposures to carbon monoxide present the greatest risk to persons with coronary heart disease
and in females who are pregnant.4

Causes
Concentration Source
0.1 ppm Natural atmosphere level (MOPITT)“!

0.5to 5ppm  Average level in homes“®
5to 15 ppm Near properly adjusted gas stoves in homes!“¢!
100 to 200 ppm Exhaust from automobiles in the Mexico City central areal”

5,000 ppm Exhaust from a home wood fire8!
7,000 ppm Undiluted warm car exhaust without a catalytic converter“®!

30,000 ppm Afterdamp following an explosion in a coal mine!4%!
Carbon monoxide is a product of combustion of organic matter under conditions of restricted oxygen supply, which prevents
complete oxidation to carbon dioxide (CO;). Sources of carbon monoxide include cigarette smoke, house fires, faulty furnaces,
heaters, wood-burning stoves,®® internal combustion vehicle exhaust, electrical generators, propane-fueled equipment such as
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portable stoves, and gasoline-powered tools such as leaf blowers, lawn mowers, high-pressure washers, concrete cutting saws,
power trowels, and welders,2E0BELE2EISAI5S Exposure typically occurs when equipment is used in buildings or semi-enclosed
spaces./2!

Riding in the back of pickup trucks has led to poisoning in children.2 |dling automobiles with the exhaust pipe blocked by snow
has led to the poisoning of car occupants.22 Any perforation between the exhaust manifold and shroud can result in exhaust
gases reaching the cabin. Generators and propulsion engines on boats, especially houseboats, has resulted in fatal carbon
monoxide exposures. 58159

Poisoning may also occur following the use of a self-contained underwater breathing apparatus (SCUBA) due to faulty diving air
compressors.[%

In caves carbon monoxide can build up in enclosed chambers due to the presence of decomposing organic matter.’! In coal
mines incomplete combustion may occur during explosions resulting in the production of afterdamp. The gas is up to 3% CO and
may be fatal after just a single breath.“ Following an explosion in a colliery, adjacent interconnected mines may become
dangerous due to the afterdamp leaking from mine to mine. Such an incident followed the Trimdon Grange explosion which killed
men in the Kelloe mine.l2

Another source of poisoning is exposure to the organic solvent dichloromethane, found in some paint strippers,’®d as the
metabolism of dichloromethane produces carbon monoxide, 541651681

Pathophysiology

The precise mechanisms by which the effects of carbon monoxide are induced upon bodily systems, are complex and not yet fully
understood./2!' Known mechanisms include carbon monoxide binding to hemoglobin, myoglobin and mitochondrial cytochrome
oxidase and restricting oxygen supply, and carbon monoxide causing brain lipid peroxidation,29E767

Hemoglobin
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Carbon monoxide shifts the oxygen-dissociation curve to the left.
Carbon monoxide has a higher diffusion coefficient compared to oxygen and the only enzyme in the human body that produces
carbon monoxide is heme oxygenase which is located in all cells and breaks down heme. Under normal conditions carbon
monoxide levels in the plasma are approximately 0 mmHg because it has a higher diffusion coefficient and the body easily gets
rid of any CO made.’8 When CO is not ventilated it binds to hemoglobin, which is the principal oxygen-carrying compound in
blood; this produces a compound known as carboxyhemoglobin. The traditional belief is that carbon monoxide toxicity arises from
the formation of carboxyhemoglobin, which decreases the oxygen-carrying capacity of the blood and inhibits the transport,
delivery, and utilization of oxygen by the body. The affinity between hemoglobin and carbon monoxide is approximately 230 times
stronger than the affinity between hemoglobin and oxygen so hemoglobin binds to carbon monoxide in preference to
oxygen. 7ol
Hemoglobin is a tetramer with four oxygen binding sites. The binding of carbon monoxide at one of these sites increases the
oxygen affinity of the remaining three sites, which causes the hemoglobin molecule to retain oxygen that would otherwise be
delivered to the tissue.®” This situation is described as carbon monoxide shifting the oxygen dissociation curve to the left.2?
Because of the increased affinity between hemoglobin and oxygen during carbon monoxide poisoning, little oxygen will actually
be released in the tissues. This causes hypoxic tissue injury.2>l Hemoglobin acquires a bright red color when converted into
carboxyhemoglobin, so poisoned cadavers and even commercial meats treated with carbon monoxide acquire an unnatural
reddish hue.
Myoglobin
Carbon monoxide also binds to the hemeprotein myoglobin. It has a high affinity for myoglobin, about 60 times greater than that
of oxygen.2%! Carbon monoxide bound to myoglobin may impair its ability to utilize oxygen.22 This causes reduced cardiac output
and hypotension, which may result in brain ischemia.?>! A delayed return of symptoms have been reported. This results following
a recurrence of increased carboxyhemoglobin levels; this effect may be due to a late release of carbon monoxide from myoglobin,
which subsequently binds to hemoglobin.2!
Cytochrome oxidase
Another mechanism involves effects on the mitochondrial respiratory enzyme chain that is responsible for effective tissue
utilization of oxygen. Carbon monoxide binds to cytochrome oxidase with less affinity than oxygen, so it is possible that it requires
significant intracellular hypoxia before binding./! This binding interferes with aerobic metabolism and efficient adenosine
triphosphate synthesis. Cells respond by switching to anaerobic metabolism, causing anoxia, lactic acidosis, and eventual cell
death.”2 The rate of dissociation between carbon monoxide and cytochrome oxidase is slow, causing a relatively prolonged
impairment of oxidative metabolism.2*
Central nervous system effects
The mechanism that is thought to have a significant influence on delayed effects involves formed blood cells and chemical
mediators, which cause brain lipid peroxidation (degradation of unsaturated fatty acids). Carbon monoxide causes endothelial cell
and platelet release of nitric oxide, and the formation of oxygen free radicals including peroxynitrite.2% In the brain this causes
further mitochondrial dysfunction, capillary leakage, leukocyte sequestration, and apoptosis.”2 The result of these effects is lipid
peroxidation, which causes delayed reversible demyelinization of white matter in the central nervous system known as Grinker
myelinopathy, which can lead to edema and necrosis within the brain.” This brain damage occurs mainly during the recovery
period. This may result in cognitive defects, especially affecting memory and learning, and movement disorders. These disorders
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are typically related to damage to the cerebral white matter and basal ganglia.”®”! Hallmark pathological changes following
poisoning are bilateral necrosis of the white matter, globus pallidus, cerebellum, hippocampus and the cerebral cortex. 24125075
Pregnancy

Carbon monoxide poisoning in pregnant women may cause severe adverse fetal effects. Poisoning causes fetal tissue hypoxia
by decreasing the release of maternal oxygen to the fetus. Carbon monoxide also crosses the placenta and combines with fetal
hemoglobin, causing more direct fetal tissue hypoxia. Additionally, fetal hemoglobin has a 10 to 15% higher affinity for carbon
monoxide than adult hemoglobin, causing more severe poisoning in the fetus than in the adult.! Elimination of carbon monoxide
is slower in the fetus, leading to an accumulation of the toxic chemical.'®! The level of fetal morbidity and mortality in acute carbon
monoxide poisoning is significant, so despite mild maternal poisoning or following maternal recovery, severe fetal poisoning or
death may still occur.[””!

Yorum
Her bireyin etkilenmesi farklidir. Kandaki diizey 6tesinde, 6zellikle fetal hemoglobinin %10-
15 daha fazla yatkinligi vardir. Annede hafif etki olsa bile, bebek dlebilir.

Diagnosis
As many symptoms of carbon monoxide poisoning also occur with many other types of poisonings and infections (such as the
flu), the diagnosis is often difficult.®SZ8 A history of potential carbon monoxide exposure, such as being exposed to a residential
fire, may suggest poisoning, but the diagnosis is confirmed by measuring the levels of carbon monoxide in the blood. This can be
determined by measuring the amount of carboxyhemoglobin compared to the amount of hemoglobin in the blood.2%
The ratio of carboxyhemoglobin to hemoglobin molecules in an average person may be up to 5%, although cigarette smokers
who smoke two packs per day may have levels up to 9%.% In symptomatic poisoned people they are often in the 10-30% range,
while persons who die may have postmortem blood levels of 30—90%. £l
As people may continue to experience significant symptoms of CO poisoning long after their blood carboxyhemoglobin
concentration has returned to normal, presenting to examination with a normal carboxyhemoglobin level (which may happen in
late states of poisoning) does not rule out poisoning.2
Measuring
Carbon monoxide may be quantitated in blood using spectrophotometric methods or chromatographic technigues in order to
confirm a diagnosis of poisoning in a person or to assist in the forensic investigation of a case of fatal exposure.
A CO-oximeter can be used to determine carboxyhemoglobin levels.84 Pulse CO-oximeters estimate carboxyhemoglobin with
a non-invasive finger clip similar to a pulse oximeter.®>! These devices function by passing various wavelengths of light through
the fingertip and measuring the light absorption of the different types of hemoglobin in the capillaries.’® The use of a regular pulse
oximeter is not effective in the diagnosis of carbon monoxide poisoning as people with carbon monoxide poisoning may have a
normal oxygen saturation level on a pulse oximeter.®Z This is due to the carboxyhemoglobin being misrepresented as
oxyhemoglobin. 28!
Breath CO monitoring offers an alternative to pulse CO-oximetry. Carboxyhemoglobin levels have been shown to have a strong
correlation with breath CO concentration.’%2% However, many of these devices require the user to inhale deeply and hold their
breath to allow the CO in the blood to escape into the lung before the measurement can be made. As this is not possible in people
who are unresponsive, these devices may not appropriate for use in on-scene emergency care detection of CO poisoning.
Differential diagnosis
There are many conditions to be considered in the differential diagnosis of carbon monoxide poisoning.X2E% The earliest
symptoms, especially from low level exposures, are often non-specific and readily confused with other ilinesses, typically flu-like
viral syndromes, depression, chronic fatigue syndrome, chest pain, and migraine or other headaches. Y Carbon monoxide has
been called a "great mimicker" due to the presentation of poisoning being diverse and nonspecific.X?! Other conditions included in
the differential diagnosis include acute respiratory distress syndrome, altitude sickness, lactic acidosis, diabetic ketoacidosis,
meningitis, methemoglobinemia, or opioid or toxic alcohol poisoning.E%
Prevention
Detectors
Prevention remains a vital public health issue, requiring public education on the safe operation of appliances, heaters, fireplaces,
and internal-combustion engines, as well as increased emphasis on the installation of carbon monoxide detectors.*? Carbon
monoxide is tasteless and odourless, and therefore can not be detected by visual cues or smell.[*2
The United States Consumer Product Safety Commission has stated, "carbon monoxide detectors are as important to home safety
as smoke detectors are," and recommends each home have at least one carbon monoxide detector, and preferably one on each
level of the building.2! These devices, which are relatively inexpensive® and widely available, are either battery- or AC-powered,
with or without battery backup.®® In buildings, carbon monoxide detectors are usually installed around heaters and other
equipment. If a relatively high level of carbon monoxide is detected, the device sounds an alarm, giving people the chance to
evacuate and ventilate the building.*#1%¢! Unlike smoke detectors, carbon monoxide detectors do not need to be placed near ceiling
level.21
The use of carbon monoxide detectors has been standardized in many areas. In the USA, NFPA 720-2009,°® the carbon
monoxide detector guidelines published by the National Fire Protection Association, mandates the placement of carbon monoxide
detectors/alarms on every level of the residence, including the basement, in addition to outside sleeping areas. In new homes,
AC-powered detectors must have battery backup and be interconnected to ensure early warning of occupants at all levels.*®!
NFPA 720-2009 is the first national carbon monoxide standard to address devices in non-residential buildings. These guidelines,
which now pertain to schools, healthcare centers, nursing homes and other non-residential buildings, include three main points: !
1. A secondary power supply (battery backup) must operate all carbon monoxide notification appliances for at least 12
hours,
2. Detectors must be on the ceiling in the same room as permanently installed fuel-burning appliances, and
3. Detectors must be located on every habitable level and in every HVAC zone of the building.
Gas organizations will often recommend to get gas appliances serviced at least once a year.2
Legal requirements
The NFPA standard is not necessarily enforced by law. As of April 2006, the U.S. state of Massachusetts requires detectors to be
present in all residences with potential CO sources, regardless of building age and whether they are owner-occupied or rented.X%?
This is enforced by municipal inspectors, and was inspired by the death of 7-year-old Nicole Garofalo in 2005 due to snow blocking
a home heating vent.2%! Other jurisdictions may have no requirement or only mandate detectors for new construction or at time
of sale.
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Despite similar deaths in vehicles with clogged exhaust pipes (for example in the Northeastern United States blizzard of 1978 and

February 2013 nor'easter) and the commercial availability of the equipment, there is no legal requirement for automotive CO
detectors_[mtatwon needed

Yorum

Zamanimmizda her dogal gaz baglantis1 olan yerlerde, karbon-monoksit detantorii mecburi
tutulmaktadir. Ancak, sik alarm vermesi yaninda, evlerde kapatildig1 goriilmektedir. Bir defa
alarm verdiginde {i¢ ev oteside giiriiltii duyulmaktadir.

World Health Organization recommendations
The following guideline values (ppm values rounded) and periods of time-weighted average exposures have been determined in
such a way that the carboxyhaemoglobin (COHb) level of 2.5% is not exceeded, even when a normal subject engages in light or
moderate exercise:

e 100 mg/m3 (87 ppm) for 15 min

e 60 mg/m3 (52 ppm) for 30 min

e 30 mg/m3 (26 ppm) for 1 h

e 10 mg/m3 (9 ppm) for 8 h
For indoor air quality 7 mg/m3 (6 ppm) for 24 h (so as not to exceed 2% COHb for chronic exposure)
Treatment

Time to remove 50% carboxy hemoglobin%2

Oxygen pressure O, Time

21% Normal pressure (Air outside) 5 hours 20 min
100% Normal pressure (Oxygen mask) 1 hours 20 min
100% Hyperbaric oxygen 23 min

Initial treatment for carbon monoxide poisoning is to immediately remove the person from the exposure without endangering
further people. Those who are unconscious may require CPR on site.2” Administering oxygen via non-rebreather mask shortens
the half-life of carbon monoxide from 320 minutes, when breathing normal air, to only 80 minutes.22 Oxygen hastens the
dissociation of carbon monoxide from carboxyhemoglobin, thus turning it back into hemoglobin.231%! Dye to the possible severe
effects in the fetus, pregnant women are treated with oxygen for longer periods of time than non-pregnant people.2%4
Hyperbaric oxygen

Hyperbaric oxygen is also used in the treatment of carbon monoxide poisoning, as it may hasten dissociation of CO from
carboxyhemoglobin®® and cytochrome oxidase’®! to a greater extent than normal oxygen. Hyperbaric oxygen at three times
atmospheric pressure reduces the half life of carbon monoxide to 23 (~80/3 minutes) minutes, compared to 80 minutes for oxygen
at regular atmospheric pressure.2 It may also enhance oxygen transport to the tissues by plasma, partially bypassing the normal
transfer through hemoglobin.2%! However, it is controversial whether hyperbaric oxygen actually offers any extra benefits over
normal high flow oxygen, in terms of increased survival or improved long-term outcomes.[108IL07I0BII0OILIONIL There have been
randomized controlled trials in which the two treatment options have been compared; 11218141617 of the six performed, four
found hyperbaric oxygen improved outcome and two found no benefit for hyperbaric oxygen.2%! Some of these trials have been
criticized for apparent flaws in their implementation, L18IL19112011211 A review of all the literature concluded that the role of hyperbaric
oxygen is unclear and the available evidence neither confirms nor denies a medically meaningful benefit. The authors suggested
a large, well designed, externally audited, multicentre trial to compare normal oxygen with hyperbaric oxygen.1%!

Other

Further treatment for other complications such as seizure, hypotension, cardiac abnormalities, pulmonary edema, and acidosis
may be required. Increased muscle activity and seizures should be treated with dantrolene or diazepam; diazepam should only
be given with appropriate respiratory support.22 Hypotension requires treatment with intravenous fluids; vasopressors may be
required to treat myocardial depression.!22 Cardiac dysrhythmias are treated with standard advanced cardiac life support
protocols.2! If severe, metabolic acidosis is treated with sodium bicarbonate. Treatment with sodium bicarbonate is controversial
as acidosis may increase tissue oxygen availability.22%! Treatment of acidosis may only need to consist of oxygen therapy.2215%
The delayed development of neuropsychiatric impairment is one of the most serious complications of carbon monoxide poisoning.
Brain damage is confirmed following MRI or CAT scans./241241125 Extensive follow up and supportive treatment is often required
for delayed neurological damage.?2 Outcomes are often difficult to predict following poisoning,*2% especially people who have
symptoms of cardiac arrest, coma, metabolic acidosis, or have high carboxyhemoglobin levels.2? One study reported that
approximately 30% of people with severe carbon monoxide poisoning will have a fatal outcome.® It has been reported that
electroconvulsive therapy (ECT) may increase the likelihood of delayed neuropsychiatric sequelae (DNS) after carbon monoxide
(CO) poisoning.224

Epidemiology

The true number of cases of carbon monoxide poisoning is unknown, since many non-lethal exposures go undetected.24/%¢ From
the available data, carbon monoxide poisoning is the most common cause of injury and death due to poisoning worldwide.*28!
Poisoning is typically more common during the winter months. 2511291201131 Thjs s due to increased domestic use of gas furnaces,
gas or kerosene space heaters, and kitchen stoves during the winter months, which if faulty and/or used without adequate
ventilation, may produce excessive carbon monoxide.22232 Carbon monoxide detection and poisoning also increases during
power outages, when electric heating and cooking appliances become inoperative and residents may temporarily resort to fuel-
burning space heaters, stoves, and grills (some of which are safe only for outdoor use but nonetheless are errantly burned
indoors).[13811341[135]

It has been estimated that more than 40,000 people per year seek medical attention for carbon monoxide poisoning in the United
States.r2¢ 95% of carbon monoxide poisoning deaths in the United States are due to gas space heaters.221138l |n many
industrialized countries carbon monoxide is the cause of more than 50% of fatal poisonings.” In the United States, approximately
200 people die each year from carbon monoxide poisoning associated with home fuel-burning heating equipment.®s! Carbon
monoxide poisoning contributes to the approximately 5613 smoke inhalation deaths each year in the United States.!2*® The CDC
reports, "Each year, more than 500 Americans die from unintentional carbon monoxide poisoning, and more than 2,000 commit
suicide by intentionally poisoning themselves."%4% For the 10-year period from 1979 to 1988, 56,133 deaths from carbon monoxide
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poisoning occurred in the United States, with 25,889 of those being suicides, leaving 30,244 unintentional deaths.!23% A report
from New Zealand showed that 206 people died from carbon monoxide poisoning in the years of 2001 and 2002. In total carbon
monoxide poisoning was responsible for 43.9% of deaths by poisoning in that country.24 In South Korea, 1,950 people had been
poisoned by carbon monoxide with 254 deaths from 2001 through 2003.1242 A report from Jerusalem showed 3.53 per 100,000
people were poisoned annually from 2001 through 2006.1242! In Hubei, China, 218 deaths from poisoning were reported over a 10-
year period with 16.5% being from carbon monoxide exposure.44

History

The earliest description of carbon monoxide poisoning dates to at least 200 BC by Aristotle.**>) Documented cases of carbon
monoxide being used as a method of suicide date to at least 100 BC in ancient Rome.**% In the AD 350s, the Roman emperor
Julian suffered from carbon monoxide poisoning in Paris, and later described it in his work Misopogon: “though the winter weather
prevailed and continually increased in severity, even so | did not allow my servants to heat the house, because | was afraid of
drawing out the dampness in the walls; but | ordered them to carry in fire that had burned down and to place in the room a very
moderate number of hot coals. But the coals, though there were not very many of them, brought out from the walls quantities of
steam and this made me fall asleep. And since my head was filled with the fumes | was almost choked. Then | was carried
outside."4% This misunderstanding of the causes of carbon monoxide poisoning may have caused the death of Julian's successor,
Jovian.

John Scott Haldane identified carbon monoxide as the lethal constituent of afterdamp, the gas created by combustion, after
examining many bodies of miners killed in pit explosions. Their skin was coloured cherry-pink from carboxyhaemoglobin, the
stable compound formed in the blood by reaction with the gas. As a result of his research, he was able to design respirators for
rescue workers. He tested the effect of carbon monoxide on his own body in a closed chamber, describing the results of his slow
poisoning. In the late 1890s, he introduced the use of small animals for miners to detect dangerous levels of carbon monoxide
underground, either white mice or canaries. With a faster metabolism, they showed the effects of poisoning before gas levels
became critical for the workers, and so gave an early warning of the problem. The canary in British pits was replaced in 1986 by
the electronic gas detector.

As part of the Holocaust during World War I, German Nazis used gas vans at Chelmno extermination camp and elsewhere to Kill
an estimated over 700,000 prisoners by carbon monoxide poisoning. This method was also used in the gas chambers of several
death camps such as Treblinka, Sobibor and Belzec. Gassing with carbon monoxide started in action T4, the euthanasia
programme developed by the Nazis in Germany to murder the mentally ill and disabled people before the war started in earnest.
The gas was supplied by |G Farben in pressurized cylinders and fed by tubes into the gas chambers built at various mental
hospitals, such as Hartheim Euthanasia Centre. Many key personnel were recruited from the T4 programme to murder much
larger numbers of people in the gas vans and the special gas chambers used in the death camps such as Treblinka. Exhaust
fumes from tank engines for example, were used to supply the gas to the chambers. 241

The use of oxygen as treatment began in 1868.14% The use of hyperbaric oxygen in rats following poisoning was studied by
Haldane in 1895 while its use in humans began in the 1960s.24!

Research

Carbon monoxide is produced naturally by the body as a byproduct of converting protoporphyrin into bilirubin. This carbon
monoxide also combines with hemoglobin to make carboxyhemoglobin, but not at toxic levels. 2!

Small amounts of CO are beneficial and enzymes exist that produce it at times of oxidative stress. Drugs are being developed to
introduce small amounts of CO during certain kinds of surgery, these drugs are called carbon monoxide-releasing molecules. 248!

Yorum

Sehirlesme ortaminda siklikla karbon-monoksit 6liimciil olmasi nedeniyle 6ne ¢ikarilmalidir.

Hypercapnia (Wikipedia)

Hypercapnia, also known as hypercarbia and CO, retention, is a condition of abnormally elevated carbon dioxide (CO,) levels
in the blood. Carbon dioxide is a gaseous product of the body's metabolism and is normally expelled through the lungs.
Hypercapnia normally triggers a reflex which increases breathing and access to oxygen (O), such as arousal and turning the
head during sleep. A failure of this reflex can be fatal, for example as a contributory factor in sudden infant death syndrome.®!
Hypercapnia is the opposite of hypocapnia, the state of having abnormally reduced levels of carbon dioxide in the blood.
Hypercapnia is from the Greek hyper = "above" or "too much" and kapnos = "smoke".
Signs and symptoms

Main symptoms of

Carbon dioxide toxicity

Central

Volume %
in air

W -1%
W -3%
W -5% - Reduced
W-s% hearing

Main symptoms of Carbon dioxide toxicity, by increasing volume percent in air.[22!

Symptoms and signs of early hypercapnia include flushed skin, full pulse, tachypnea, dyspnea, extrasystoles, muscle twitches,
hand flaps, reduced neural activity, and possibly a raised blood pressure. According to other sources, symptoms of mild
hypercapnia might include headache, confusion and lethargy. Hypercapnia can induce increased cardiac output, an elevation in



http://www.wikizero.info/index.php?q=aHR0cHM6Ly9lbi53aWtpcGVkaWEub3JnL3dpa2kvQ2FyYm9uX21vbm94aWRlX3BvaXNvbmluZyNjaXRlX25vdGUtQ29iYi0xMzk
http://www.wikizero.info/index.php?q=aHR0cHM6Ly9lbi53aWtpcGVkaWEub3JnL3dpa2kvTmV3X1plYWxhbmQ
http://www.wikizero.info/index.php?q=aHR0cHM6Ly9lbi53aWtpcGVkaWEub3JnL3dpa2kvQ2FyYm9uX21vbm94aWRlX3BvaXNvbmluZyNjaXRlX25vdGUtMTQx
http://www.wikizero.info/index.php?q=aHR0cHM6Ly9lbi53aWtpcGVkaWEub3JnL3dpa2kvU291dGhfS29yZWE
http://www.wikizero.info/index.php?q=aHR0cHM6Ly9lbi53aWtpcGVkaWEub3JnL3dpa2kvQ2FyYm9uX21vbm94aWRlX3BvaXNvbmluZyNjaXRlX25vdGUtMTQy
http://www.wikizero.info/index.php?q=aHR0cHM6Ly9lbi53aWtpcGVkaWEub3JnL3dpa2kvSmVydXNhbGVt
http://www.wikizero.info/index.php?q=aHR0cHM6Ly9lbi53aWtpcGVkaWEub3JnL3dpa2kvQ2FyYm9uX21vbm94aWRlX3BvaXNvbmluZyNjaXRlX25vdGUtMTQz
http://www.wikizero.info/index.php?q=aHR0cHM6Ly9lbi53aWtpcGVkaWEub3JnL3dpa2kvSHViZWk
http://www.wikizero.info/index.php?q=aHR0cHM6Ly9lbi53aWtpcGVkaWEub3JnL3dpa2kvQ2FyYm9uX21vbm94aWRlX3BvaXNvbmluZyNjaXRlX25vdGUtMTQ0
http://www.wikizero.info/index.php?q=aHR0cHM6Ly9lbi53aWtpcGVkaWEub3JnL3dpa2kvQXJpc3RvdGxl
http://www.wikizero.info/index.php?q=aHR0cHM6Ly9lbi53aWtpcGVkaWEub3JnL3dpa2kvQ2FyYm9uX21vbm94aWRlX3BvaXNvbmluZyNjaXRlX25vdGUtUGVuMjAwNy0xNDU
http://www.wikizero.info/index.php?q=aHR0cHM6Ly9lbi53aWtpcGVkaWEub3JnL3dpa2kvU3VpY2lkZV9tZXRob2RzI0NhcmJvbl9tb25veGlkZQ
http://www.wikizero.info/index.php?q=aHR0cHM6Ly9lbi53aWtpcGVkaWEub3JnL3dpa2kvQW5jaWVudF9Sb21l
http://www.wikizero.info/index.php?q=aHR0cHM6Ly9lbi53aWtpcGVkaWEub3JnL3dpa2kvQ2FyYm9uX21vbm94aWRlX3BvaXNvbmluZyNjaXRlX25vdGUtUGVuMjAwNy0xNDU
http://www.wikizero.info/index.php?q=aHR0cHM6Ly9lbi53aWtpcGVkaWEub3JnL3dpa2kvSnVsaWFuXyhlbXBlcm9yKQ
http://www.wikizero.info/index.php?q=aHR0cHM6Ly9lbi53aWtpcGVkaWEub3JnL3dpa2kvQ2FyYm9uX21vbm94aWRlX3BvaXNvbmluZyNjaXRlX25vdGUtMTQ2
http://www.wikizero.info/index.php?q=aHR0cHM6Ly9lbi53aWtpcGVkaWEub3JnL3dpa2kvSm92aWFuXyhlbXBlcm9yKQ
http://www.wikizero.info/index.php?q=aHR0cHM6Ly9lbi53aWtpcGVkaWEub3JnL3dpa2kvSm9obl9TY290dF9IYWxkYW5l
http://www.wikizero.info/index.php?q=aHR0cHM6Ly9lbi53aWtpcGVkaWEub3JnL3dpa2kvQWZ0ZXJkYW1w
http://www.wikizero.info/index.php?q=aHR0cHM6Ly9lbi53aWtpcGVkaWEub3JnL3dpa2kvQ29tYnVzdGlvbg
http://www.wikizero.info/index.php?q=aHR0cHM6Ly9lbi53aWtpcGVkaWEub3JnL3dpa2kvQ2FyYm94eWhhZW1vZ2xvYmlu
http://www.wikizero.info/index.php?q=aHR0cHM6Ly9lbi53aWtpcGVkaWEub3JnL3dpa2kvQ2FuYXJ5X2luX2FfY29hbF9taW5l
http://www.wikizero.info/index.php?q=aHR0cHM6Ly9lbi53aWtpcGVkaWEub3JnL3dpa2kvSG9sb2NhdXN0
http://www.wikizero.info/index.php?q=aHR0cHM6Ly9lbi53aWtpcGVkaWEub3JnL3dpa2kvV29ybGRfV2FyX0lJ
http://www.wikizero.info/index.php?q=aHR0cHM6Ly9lbi53aWtpcGVkaWEub3JnL3dpa2kvTmF6aQ
http://www.wikizero.info/index.php?q=aHR0cHM6Ly9lbi53aWtpcGVkaWEub3JnL3dpa2kvR2FzX3Zhbg
http://www.wikizero.info/index.php?q=aHR0cHM6Ly9lbi53aWtpcGVkaWEub3JnL3dpa2kvQ2hlbG1ub19leHRlcm1pbmF0aW9uX2NhbXA
http://www.wikizero.info/index.php?q=aHR0cHM6Ly9lbi53aWtpcGVkaWEub3JnL3dpa2kvRXh0ZXJtaW5hdGlvbl9jYW1w
http://www.wikizero.info/index.php?q=aHR0cHM6Ly9lbi53aWtpcGVkaWEub3JnL3dpa2kvVHJlYmxpbmth
http://www.wikizero.info/index.php?q=aHR0cHM6Ly9lbi53aWtpcGVkaWEub3JnL3dpa2kvU29iaWJvcg
http://www.wikizero.info/index.php?q=aHR0cHM6Ly9lbi53aWtpcGVkaWEub3JnL3dpa2kvQmVsemVj
http://www.wikizero.info/index.php?q=aHR0cHM6Ly9lbi53aWtpcGVkaWEub3JnL3dpa2kvQWN0aW9uX1Q0
http://www.wikizero.info/index.php?q=aHR0cHM6Ly9lbi53aWtpcGVkaWEub3JnL3dpa2kvRXV0aGFuYXNpYQ
http://www.wikizero.info/index.php?q=aHR0cHM6Ly9lbi53aWtpcGVkaWEub3JnL3dpa2kvRGlzYWJsZWRfcGVvcGxl
http://www.wikizero.info/index.php?q=aHR0cHM6Ly9lbi53aWtpcGVkaWEub3JnL3dpa2kvSUdfRmFyYmVu
http://www.wikizero.info/index.php?q=aHR0cHM6Ly9lbi53aWtpcGVkaWEub3JnL3dpa2kvSGFydGhlaW1fRXV0aGFuYXNpYV9DZW50cmU
http://www.wikizero.info/index.php?q=aHR0cHM6Ly9lbi53aWtpcGVkaWEub3JnL3dpa2kvR2FzX2NoYW1iZXI
http://www.wikizero.info/index.php?q=aHR0cHM6Ly9lbi53aWtpcGVkaWEub3JnL3dpa2kvRGVhdGhfY2FtcA
http://www.wikizero.info/index.php?q=aHR0cHM6Ly9lbi53aWtpcGVkaWEub3JnL3dpa2kvVHJlYmxpbmth
http://www.wikizero.info/index.php?q=aHR0cHM6Ly9lbi53aWtpcGVkaWEub3JnL3dpa2kvRXhoYXVzdF9mdW1lcw
http://www.wikizero.info/index.php?q=aHR0cHM6Ly9lbi53aWtpcGVkaWEub3JnL3dpa2kvRXhoYXVzdF9mdW1lcw
http://www.wikizero.info/index.php?q=aHR0cHM6Ly9lbi53aWtpcGVkaWEub3JnL3dpa2kvQ2FyYm9uX21vbm94aWRlX3BvaXNvbmluZyNjaXRlX25vdGUtMTQ3
http://www.wikizero.info/index.php?q=aHR0cHM6Ly9lbi53aWtpcGVkaWEub3JnL3dpa2kvQ2FyYm9uX21vbm94aWRlX3BvaXNvbmluZyNjaXRlX25vdGUtUGVuMjAwNy0xNDU
http://www.wikizero.info/index.php?q=aHR0cHM6Ly9lbi53aWtpcGVkaWEub3JnL3dpa2kvQ2FyYm9uX21vbm94aWRlX3BvaXNvbmluZyNjaXRlX25vdGUtUGVuMjAwNy0xNDU
http://www.wikizero.info/index.php?q=aHR0cHM6Ly9lbi53aWtpcGVkaWEub3JnL3dpa2kvUHJvdG9wb3JwaHlyaW4
http://www.wikizero.info/index.php?q=aHR0cHM6Ly9lbi53aWtpcGVkaWEub3JnL3dpa2kvQmlsaXJ1Ymlu
http://www.wikizero.info/index.php?q=aHR0cHM6Ly9lbi53aWtpcGVkaWEub3JnL3dpa2kvQ2FyYm9uX21vbm94aWRlX3BvaXNvbmluZyNjaXRlX25vdGUtZ29sZGZyYW5rcy0yNQ
http://www.wikizero.info/index.php?q=aHR0cHM6Ly9lbi53aWtpcGVkaWEub3JnL3dpa2kvQ2FyYm9uX21vbm94aWRlLXJlbGVhc2luZ19tb2xlY3VsZXM
http://www.wikizero.info/index.php?q=aHR0cHM6Ly9lbi53aWtpcGVkaWEub3JnL3dpa2kvQ2FyYm9uX21vbm94aWRlX3BvaXNvbmluZyNjaXRlX25vdGUtMTQ4
http://www.wikizero.info/index.php?q=aHR0cHM6Ly9lbi53aWtpcGVkaWEub3JnL3dpa2kvQ2FyYm9uX2Rpb3hpZGU
http://www.wikizero.info/index.php?q=aHR0cHM6Ly9lbi53aWtpcGVkaWEub3JnL3dpa2kvR2Fz
http://www.wikizero.info/index.php?q=aHR0cHM6Ly9lbi53aWtpcGVkaWEub3JnL3dpa2kvSHVtYW5fYm9keQ
http://www.wikizero.info/index.php?q=aHR0cHM6Ly9lbi53aWtpcGVkaWEub3JnL3dpa2kvTWV0YWJvbGlzbQ
http://www.wikizero.info/index.php?q=aHR0cHM6Ly9lbi53aWtpcGVkaWEub3JnL3dpa2kvTHVuZw
http://www.wikizero.info/index.php?q=aHR0cHM6Ly9lbi53aWtpcGVkaWEub3JnL3dpa2kvT3h5Z2Vu
http://www.wikizero.info/index.php?q=aHR0cHM6Ly9lbi53aWtpcGVkaWEub3JnL3dpa2kvU3VkZGVuX2luZmFudF9kZWF0aF9zeW5kcm9tZQ
http://www.wikizero.info/index.php?q=aHR0cHM6Ly9lbi53aWtpcGVkaWEub3JnL3dpa2kvQ2FyYm9uX2Rpb3hpZGVfcG9pc29uaW5nI2NpdGVfbm90ZS1LaW5uZXlfZXRfYWxfMjAwOS0x
http://www.wikizero.info/index.php?q=aHR0cHM6Ly9lbi53aWtpcGVkaWEub3JnL3dpa2kvSHlwb2NhcG5pYQ
http://www.wikizero.info/index.php?q=aHR0cHM6Ly9lbi53aWtpcGVkaWEub3JnL3dpa2kvR3JlZWtfbGFuZ3VhZ2U
http://www.wikizero.info/index.php?q=aHR0cHM6Ly9lbi53aWtpcGVkaWEub3JnL3dpa2kvU21va2U
http://www.wikizero.info/index.php?q=aHR0cHM6Ly9lbi53aWtpcGVkaWEub3JnL3dpa2kvVm9sdW1lX3BlcmNlbnQ
http://www.wikizero.info/index.php?q=aHR0cHM6Ly9lbi53aWtpcGVkaWEub3JnL3dpa2kvQ2FyYm9uX2Rpb3hpZGVfcG9pc29uaW5nI2NpdGVfbm90ZS1mcmllZG1hbi0y
http://www.wikizero.info/index.php?q=aHR0cHM6Ly9lbi53aWtpcGVkaWEub3JnL3dpa2kvQ2FyYm9uX2Rpb3hpZGVfcG9pc29uaW5nI2NpdGVfbm90ZS1BTVNBLTM
http://www.wikizero.info/index.php?q=aHR0cHM6Ly9lbi53aWtpcGVkaWEub3JnL3dpa2kvUHVsc2U
http://www.wikizero.info/index.php?q=aHR0cHM6Ly9lbi53aWtpcGVkaWEub3JnL3dpa2kvVGFjaHlwbmVh
http://www.wikizero.info/index.php?q=aHR0cHM6Ly9lbi53aWtpcGVkaWEub3JnL3dpa2kvRHlzcG5lYQ
http://www.wikizero.info/index.php?q=aHR0cHM6Ly9lbi53aWtpcGVkaWEub3JnL3dpa2kvUHJlbWF0dXJlX3ZlbnRyaWN1bGFyX2NvbnRyYWN0aW9u
http://www.wikizero.info/index.php?q=aHR0cHM6Ly9lbi53aWtpcGVkaWEub3JnL3dpa2kvQmxvb2RfcHJlc3N1cmU
http://www.wikizero.info/index.php?q=aHR0cHM6Ly9lbi53aWtpcGVkaWEub3JnL3dpa2kvRmlsZTpNYWluX3N5bXB0b21zX29mX2NhcmJvbl9kaW94aWRlX3RveGljaXR5LnN2Zw

arterial blood pressure, and a propensity toward arrhythmias.“!*! Hypercapnia may increase pulmonary capillary resistance.ctaton
needed] |y gevere hypercapnia (generally PaCO; greater than 10 kPa or 75 mmHg), symptomatology progresses to disorientation,
panic, hyperventilation, convulsions, unconsciousness, and eventually death./8”

Causes

Hypercapnia is generally caused by hypoventilation, lung disease, or diminished consciousness. It may also be caused by
exposure to environments containing abnormally high concentrations of carbon dioxide, such as from volcanic or geothermal
activity, or by rebreathing exhaled carbon dioxide. It can also be an initial effect of administering supplemental oxygen on a patient
with sleep apnea. In this situation the hypercapnia can also be accompanied by respiratory acidosis.8

Diagnosis

Laboratory values

Hypercapnia is generally defined as a blood gas carbon dioxide level over 45 mmHg. Since carbon dioxide is in equilibrium with
carbonic acid in the blood, hypercapnia can drive serum pH down, resulting in a respiratory acidosis. Clinically, the effect of
hypercapnia on pH is estimated using the ratio of the arterial pressure of carbon dioxide to the concentration of bicarbonate ion,
P.CO./[HCO37].

Tolerance

Tolerance to increased atmospheric CO, concentration™®

%CO, in inspired Expected tolerance for useful activity on continued exposure to elevated CO,
air Duration  Major limitation

0.04 lifetime normal atmosphere
0.5 lifetime o
o no detectable limitations
1.0 lifetime
15 > 1 month
2.0 > 1 month mild respiratory stimulation
25 > 1 month
3.0 > 1 month . . .
moderate respiratory stimulation
35 > 1 week
4.0 > 1 week . . . . .
moderate respiratory stimulation, exaggerated respiratory response to exercise
4.5 > 8 hours
5.0 > 4 hours . . . . .
prominent respiratory stimulus, exaggerated respiratory response to exercise
5.5 > 1 hours
6.0 > 0.5 hours . . . . . -
prominent respiratory stimulus, exaggerated respiratory response to exercise, beginnings of
6.5 > 0.25 mental confusion
hours
7.0 > 0.1 hours limitation by dyspnea and mental confusion
During diving

Normal respiration in divers results in alveolar hypoventilation resulting in inadequate CO, elimination or hypercapnia. Lanphier's
work at the US Navy Experimental Diving Unit answered the question, "Why don't divers breathe enough?":%!

e  Higher inspired oxygen (PiO,) at 4 atm (400 kPa) accounted for not more than 25% of the elevation in end tidal CO,
(etCO,)™ above values found at the same work rate when breathing air just below the surface. 1112121141

e Increased work of breathing accounted for most of the elevation of PACO, (alveolar gas equation) in exposures above
1 atm (100 kPa), as indicated by the results when helium was substituted for nitrogen at 4 atm (400 kPa).[LUL213l14]

e |nadequate ventilatory response to exertion was indicated by the fact that, despite resting values in the normal range,
PetCO, rose markedly with exertion even when the divers breathed air at a depth of only a few feet, [1212113124]
Failure to adequately eliminate CO,
There is a variety of reasons for carbon dioxide not being expelled completely when the diver exhales:

e  Thediver is exhaling into a vessel that does not allow all the CO, to escape to the environment, such as a long snorkel,
full face diving mask, or diving helmet, and the diver then re-inhales from that vessel, causing increased dead space.**

e  The carbon dioxide scrubber in the diver's rebreather is failing to remove sufficient carbon dioxide from the loop (Higher
inspired COy).

The diver is over-exercising, producing excess carbon dioxide due to elevated metabolic activity.

The density of the breathing gas is higher at depth, so the effort required to fully inhale and exhale has increased,
making breathing more difficult and less efficient (high work of breathing).”? The higher gas density also causes gas
mixing within the lung to be less efficient, thus increasing the dead space .14

e  The diver is deliberately hypoventilating, known as "skip breathing" (see below).
Skip breathing
Skip breathing is a controversial technique to conserve breathing gas when using open-circuit scuba, which consists of briefly
holding one's breath between inhalation and exhalation (i.e., "skipping" a breath). It leads to CO, not being exhaled efficiently.2!
There is also an increased risk of burst lung (pulmonary barotrauma of ascent) if the breath is held while ascending. It is particularly
counterproductive with a rebreather, where the act of breathing pumps the gas around the "loop", pushing carbon dioxide through
the scrubber and mixing freshly injected oxygen, ctation needed]
Rebreathers
In closed circuit SCUBA (rebreather) diving, exhaled carbon dioxide must be removed from the breathing system, usually by a
scrubber containing a solid chemical compound with a high affinity for CO,, such as soda lime.¢ If not removed from the system,
it may be re-inhaled, causing an increase in the inhaled concentration.
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The hypercapnic state is routinely used to calibrate blood-oxygen-level dependent functional magnetic resonance imaging (BOLD
fMRI), a modality that is sensitive to changes in blood oxygenation. However, this calibration crucially relies on the assumption
that hypercapnia has no effect on neuronal function, which is a matter of debate.2”

The spelling hypercapnea is occasionally seen in published medical articles (44 results in a PubMed search in 2016), but it is not
entered in major dictionaries and is not tied to any etymology that involves the -pnea suffix. It is most likely a misspelling by writers
who misunderstand the word hypercapnia does not end in the same suffix that apnea does.

Karbon dioksit zehirlenmesi, 6zellikle yetersiz oksijen olmasi1 durumunda, deniz altinda olmasi
gibi durumlarda gozlenmektedir. Ayn1 zamanda yukari ¢iktiktan sonra derin 3-5 defa nefes
almasi ile oksijenlenme ve alkaloz nedeniyle bayilma ve dliimler gézlenebilmektedir.

Pamukkale travertenlerin oldugu bir magarada, suglular1 koyduklar1 bir yer bulunmaktadir.
Burada suglu olanlar anksiyete gostermeleri nedeniyle sik soluk almakta ve karbon-dioksit
zehirlenmesi gozlenmektedir. Rahibeler ise sakin ve dizleri iistiinde durarak, uzun siire nefes
kontrolii ile ayakta kalabilmekteydiler. Benzer bir durumda, yine bir magarada bulunan kisiler,
belirli bir ses ve ates yansimalari ile tanr1 goriintiisii oldugu ve baygin, sersem ¢ikan kisilerin
tamamen etkilendigi anlagilmaktadir. Bu sekilde karbondioksit zehirlenmeleri ¢esitli inang i¢in
kullanildigr  goriilmektedir. Bir¢ok dinsel torenler, magaralarda, dumanli yerlerde
sersemleserek saglanmaktadir.

Sonuc

Karbondioksit ve karbon-monoksit zehirlenmesi toplumda sik gézlenen bir boyuttur. Bunun
sadece bilimsel bilinmesi degil, ¢esitli yontemler ile 6nceden genel egitilme, belirli hazirlanma
ve sivil savunma islevinde yaklasim ile olmalidir.

Bir Datca yangininda, eski donemde yeterli orman yangini sondiirme yapilanmasi yok iken, site
bir toplant1 yapt: ve ekip olusturuldu. Once ekip bir egitim ve yaklasim boyutu iginde yaklasim
yapildi. Bizler egitici ve grup lideri olduk. Cocuklar da destek ekibi oldular. Giyim tam giyildi,
ciplak degil tam giyimli, baslar ortiilmiis, havlu alinmis ve tam ortiilii kol ve bacaklar vardi, iki
kat giyilmistir. Yangin duman karsitina, kagis yonleri ve kurtulma yollar1 emniyete alindi.
Kiirek, kova, siipiirge ve temizlik yapilmasi giindeme geldi. Camlardan dokiilen igne kurumus
yapraklar, kozalaklar toplanmasi ayrilmasi ve uzaklastirmasi, hendekler agilmasi ve kum
yigilacak yerle olusturuldu. Kadinlar ve ¢ocuklar kovalar ile toprak tasidilar. Sonugta yangin
siteden 150 metre uzaginda durduruldu. Yangin yaklasmadan baslanildi ve durduruldu.

Bunun gibi yangin, duman, karbondioksit ve karbon monoksit ¢ok ciddiye alinmasi gereken
boyutlardir.
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