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Tursu-galavi statusu

pH 7.35-7.45
pCO2 35-45
HCO3 22-26
Cardiac output
dayarlandirmasi

ScvO2 60-70%

Nalara baxiriq? Normal dayarlar

Oksigenasiya-ventilyasiya

p0O2

80-100

Toxuma perfuziyasi

pCO2

35-45

Laktat 0.5-1.6

Elektrolit dayarlori

K+ 3.5-4.5
Na+ 135-146
Ca++ 1.15-2.29
Cl- 98-106

)




Normal sarhadlar

( 7.4 )

7.35 7.45



Bufer sistemlari

1. Kimyavi tampon sistemlari
e Bikarbonat-karbonat tursusu
e Fosfat
e Proteinlar va hemoglobin

2.PaCO2 kontrolu tGc¢un alveolyar
ventilyasiya

3. Boyrakdan H+ atilimi va HCO3
reabsorbsiyasinin kontrolu.




Qan qazi nece sarh olunur?
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Kompensasiya

hissavi va tam

e Orqganizmin tursu-galavi
balansinin dayisikliklarina garsi
reaksiyasina kompensasiya deyilir.

3 kompensasiya mexanizmi var:

* Organizmin maye va
hiiceyralarinin kimyavi
tamponlamasi

* Agciyarlar
e Boyraklar

2. Blood
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8. More acids in 7. COz+H 0 —» H,CO4

blood and less
bicarbonate
buffer

H* in urine
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pH va pCO2

/

pHI pCO2 spH2 pCO2

Metabolik alkoloz Metabolik asidoz

Kompensasiya Kompensasiya
Gozlanilan Gozlanilan pCO2=
pCO2=(0.7xHCO3)+ (1L.5SxHCO3)+(8+/-2)
21+-2)

aH/ pCO2

/

pH pCO2
RESPII‘EIIUI‘ alkoloz

I(ornpensasaya

apH=0,008 x4 pCO2
Gozlanilon pH=7.40+
{0,008x(40-pCO2}

<03 xroniki respirator asidoz

ApH=0,003 xa pCO2
Gozlanilon pH=7.40+
{0,003x(40-pCO2}

\

4pHf pCO2

Respirator asidoz

/N
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Kompensasiya

0,3-0.8 Xroniki respirator asidozun kaskinlagmasi

>{1.8 Kaskin respirator asidoz

ApH=0,008 xa pCO2
Gozlonilan pH=7.40+
{0,008x(pCO2-40}

ApH=0,003 x A pCO2
Gozlanilan pH=7.40-
10,003x(pCO2-40}




METABOLIK ASIDOZ



ANION GAP

GAP
Proteinlar
Fosfatlar (4
Sulfatlar

Hesablama:

Anion Gap = Na-(Cl+HCO3)
Norma 8-12




ANION ACIGI

ANIiON GAP ANION GAP ANION GAP

NORMAL METABOLIK ASIDOZ METABOLIK ASIDOZ
TURSU TOPLANMASI BiKARBONAT iTKiSi



NORMAL ANiION ACIGI -

METABOLIK ASIDOZ UG=(Na+ K)-Cl
ANION GAP v
SiDIKD® AG
+
. ) &
Na * Diareya [ K+ DY9RI J
e Amonium xlor
alimi
YUKS9K NORMAL/ASAGI
Sidilf Ph Sidik Ph
I I I | I
Asad (<5,5) Yilksak (>5,5) Asag (<5,5) Yuksak (>5,5)
Tip IV RTA Generaliza olunmus distal pRTA dRTA

tubulyar defekt



ARTMIS ANION GAP METABOLIK ASIDOZ

ANION GAP

ANION GAP YUKSQKSD:
Ketoasidoz

Uremiya (KBG-XBC)
Salisilatlar

Metanol

Alkoqol, Etilen glikol,
Laktat tursusu



Yiksak AG metabolik asidozun varhiginda ikinci bir metabolik
pozulmani askar etmak U¢ilin hesablanir.

e Artmis AG metabolik asidozun varliginda 2AAG/aHCO3 = 1'dir.
e 9gar hiperxloremik asidoz da varsa, AAG/aHCO3<1'dir.
e 9gar metabolik alkaloz da varsa,2aAG/2HCO3 >1' dir

2 AG=AG-nAG
A HCO3=nHCO3-HCO3



Bu calisma, klinik olaraq nazara ¢arpan yingul metabolik
asidozda insanin zadalanmis miokardinda Grak yigilmasini

zoiflatdiyini gostarmaktadir.

Bariz hliceyraxarici asidoz, ham urayin yigilmasini, ham da B-

adrenergik cavabi azaldur.
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Yungul metabolik asidozda beta-adrenergik cavab zaiflayir
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A Isoproterenol dose response at pH 7.40
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Sican Miokardinda Metabolik ve Respirator Asidozun a ve B-
adrenoreseptor stimulyasasi ilo alaqasi

1. Respirator asidoz, ham izotonik (45+3'e karsi %636, P<0.001) ham da
izometrik (44+5’e qarsl %643, P<0.001) vaziyyatlards metabolik
asidozdan daha nazara carpan negativ inotropik tasira sabab olur
(hiceyra ici pH'ta azalma -6.85+0.07’ye garsi 7.12+0.07, P<0.001).

2. oa-adrenergik stimulyasiyaya cavab, na respirator, na de metabolik
asidozda dayisilmamisdir.

3. B-adrenergik stimulyasiyaya verilan inotropik cavab yalnizca metabolik
asidozda pozulmusdur (137+12'ye karsi %200+33, P<0.001). Ancag bu
tasir forskolin veya dibutiril-siklik adenosin monofosfat istifadasinds rast
galinmayib. Bu tasir, yalnizca metabolik asidozda bas veran
transmembran pH gradientindaki dayisiklikla alagalidir .

4. B-adrenergik stimulyasiyaya verilen lusitropik cavab, respirator veya
metabolik asidoz tarafindan dayisilmamisdir.

5. Kaskin metabolik ve respirator asidoz, hiiceyradaxili pH’daki farqgli diistslara
bagli mixtalif miokardial tasirlara sabab olur. Sadace metabolik asidoz, B-
adrenergik stimulyasiyaya pozitiv inotropik tasiri pozar.




Metabolik asidozun, 3-adrenergik stimulyasiyanin pozitiv inotrop
tasirini pozdugundan, adenilat siklazanin, forskolin istifada edarak
birbasa stimulyasiyasi ve SAMF-in birbasa tasirini test etmak icin
alava calismalar olunub. Forskolin va ya dibutiril-sAMF istifadasinda ,

Kaskin Respirator vs Metabolik Asidoz
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The influence of acidosis on the inotropic effect of isoproterenol was studied in the isolated arterially
perfused heart of the newborn rabbits. Baseline mechanical function during acidosis (pH 6.8) was not

different from control (pH 7.4). However, the inotropic effect of isoproterenol was significantly suppressed

in the acidotic muscles. The increment of myocardial adenosine 3',5'-cyclic monophosphate (cAMP)

content during isoproterenol infusion was also reduced in acidosis. Inotropic effects of Ca and dibutyryl

cAMP in the acidotic muscles were not significantly different from those in the control muscles. beta-

Receptor number and affinity in the respiratory acidotic muscle was similar to those in the control muscle.
Effects of pH on myocardial beta-receptor and adenylate cyclase activity were further determined in the

membrane fraction by changing the pH of the reaction medium from 7.4 (control) to 6.8 or 6.0. beta-

Receptor numbers were significantly decreased at pH 6.0 but not at pH 6.8. Adenylate cyclase activity was
depressed at pH 6.8 and 6.0. These data suggest that the inotropic effect of isoproterenol is diminished in
the acidotic muscle. This may be due to the decreased activation of cAMP production, which in turn most

likely results from depressed adenylate cyclase activity.

e Yenidogulmus dovsanlarin izole olunmus arterial perfuziya
olunan Urayinda asidoz zamani izopretronolun inotrop tasirini
tatqiq etmislar. Asidoz zamani ilkin mexaniki funksiya (pH 6.8)
normadan (pH 7.4) farglanmirdi. Bununla bels, asidotik
azalalarda izoproterenolun inotrop tasiri shamiyyatli daracada
azalmisdir. izoproterenol infuziyasi zamani miokard adenozinin
3',5'-siklik monofosfat (SAMF) miqdarinin sintezi asidoz zamani
azalmisdir. Asidotik azalalarda Ca va dibutiril SAMF-in inotrop
tasirlari normal azalalarinda oldugundan shamiyyatli daracada
farglanmirdi. Toanaffls asidozunda azaladaki beta-reseptorlarin
sayl va hassasligl normal pH azalasi ila oxsar idi. PH-In
miokardin beta-reseptoruna va adenilat siklaza aktivliyina tasiri,
membran fraksiyasinda reaksiya mihitinin pH-in 7,4 (nazarat)-
dan 6,8 va ya 6,0-a dayisdirmakla miiayyan edilmisdir. Beta-
reseptorlarin sayl pH 6.0-da ahamiyyatli daracada azaldi, lakin
pH 6.8-da azalma geyd olunmadi. Adenilat siklaza aktivliyi pH
6.8 va 6.0-da azalmisdir. Bu malumatlar asidotik azalada
izoproterenolun inotrop tasirinin azaldigini géstarir. Bu, SAMF
sintezinin azalmasi ila alagadar ola bilar ki, bu da 6z névbasinda
adenilat siklaz aktivliyinin azalmasi ila alagalidir.



Metabolik asidozda

Respirator terapiya
infuzion terapiya

Hadaf: Ph > 7.1-7.2, HCO3 > 12.
Kardiovaskular homeostazin tamini

Bikarbonat mualicasi




NaHCO3 infuziyasinin alava tasirlari

Koronar perfuziyani azaldir-> trak
atimi azalir

HO

e

O
C

!

Na

O

+

CO2 aciga cikarir.

Paradoksal hiceyradaxili asidoz yaradir
Qan laktati vo ketoasidi artirir
Hiperosmolaritaya sabab olur
Hipernatremiya

Hiperosmalyarlig

Hipokalemiya

Hipokalsemiya

Hacm yiliklanmasi

Boyrayin H+ atma funksiyasinin itmasi



Bilg_rbonat mualicasi.

Rx Only NDC 51754-5001-1

8.4% Sodium
Ir:::;r:r:rl‘-llfgci'.n:g;qkllggl X Huceyraxarici . B l c a rh D “ ate
(Hadaf HCO3-Ol¢iilan HCO3) x kg x 0,4 I“i 'B cti u “ USP
r

Acighq: 7 si 1 saata, geri qalan
hissa 3-5 saata

Fﬂr IHtrﬂ'-'E‘ﬂ[HlS US.E- ﬂ:l"ll'f' Hadaf: Ph > 7,2 HCO3 > 12
50 mL Single Dose Vial



Xasta 1:

omsaliyyat: AVP + AKS

Postop diagnoz: Sol madacik
catismazligi

 inotrop dastayi almis

e Bikarbonat infuziyasi olunmayib
Reanimasiya yatis muddati: 5 glin




Xoasta 2:

omaliyyat: MVR + AKS

Postop diagnoz: Sol madacik catismazligi
e inotrop dastayi almis

e Bikarbonat infuziyasi olunmayib
Reanimasiya yatis muddati: 16 gin
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METABOLIK ALKOLOZ

pHT pCO2|




; y

METABOLIK ALKOLOZ MUALICSSI

pHT pC0o2| Sidik {Cl-} >25 mEg/L
( Xlora dirancli alkoloz)

Sidik {Cl-}< 15 mEq/L
( Xlora cavab veran alkoloz)

e 9sas sababin mualicasi
e Xlor replasmani

NaCL
KCI
HCI

e Asetazolamid

e K+ replasmani



Sabablar:
on cox rast galinan:

Qusma

Nazoqastrik aspirasiya
Massiv gan transfuziyasi
Hipoparatiroid

Digar sabablar:
Renal:

Loop va ya tiazid qrupuna aid diuretiklar (xronik trak
catismazlig)

Mineralokortikoid coxlugu

Hiperkalsemiya

Yiksak doz IV penisillin gabulu

Bartter va Gitelman sindromu

Bikarbonat yigilimi

Yuksak migdarda NaHCO3 gabulu
Sud-alkali sindromu

Hlceyraici hidrogen gecisi: Hipokalemi

T ol

o

Simptomlar:
Metabolik asidozdaki xastalarin aksariyati klinik olaraq simptomlar
volum itkisina va hipokalemiyaya aitdir.

MSS tarafindan — haddindan artiq hayacan

e Hiperrefleksiya = tutmalar

e Basgicallanma

* Agiz boslugunda va barmagqglarda uyusma
Neuromuskular sistem ( hipokalemiya va hipokalsemiya sababindan)
* Qic, sayirmsa, tetani

e Tanaffls azalalarinin zaifliyi

o Zaiflik

Urak-damar sistemi:

e Taxikardiya

* Hipotenziya

Respirator sistem tarafindan

e Bradipnoe(tanaffis azalalarinin zaifliyina baglh olaraq)



Normal gdéstericilar
pH 7.35-7.45

CO2 35-45

HCO3 22-26

RESPIRATOR ASIDOZ

pH| pCO2T
S9BaBLOR:
1. Alveol-kapilyar diffuziyanin azalmag
. XOAX
. Hipoventilyasiya
. Astma
. Pulmonar odem
. Dos gafasinin zadalanmasi
. Mexaniki ventilyasiya

. Hiperkapniya ( CO2)
2. Tonafflis depressiyasi

*  Opiodlar, sedativ va anestetik darmanlar
e Serebral odem
*  Kalla beyin travmasi

3. D&s gafasinin eyri-adekvat ekspansiyal

*  Piylanma
e  Ozolo xastaliklori
. Elektrolit disbalansi

4. Tanaffus yollarin obstruksiyasi

e Xaricdan: yad cism, lokal limfa duyunun boylimasi

*  Daxildan: aspirasiya, Gdem Kaskin respirator asidoz zamani HG
Xroniki respirator asidoz zamani Bika
kompensasiyasi sababi il hipokalemiya




pH| pCO2T

RESPIRATOR ASIDOZ

Simptomlar:

» Tonaffus sistemi torofindan: tezlozmis sathi tansffis, dispnoe
» Kardiovascular sistem torafindon:
Ylngul asidoz zamani taxikardiya
Agir asidoz zamani HIPERKALEMIYA— sapvari nabz
Bradikardiya, hipotenziya (vazodilatasiya il9)
e Sinir sistemi tarafindon:
Hiporefleksiya, dezorentasiya, bas agrilari, bas gicallonmasi, husun yuxulu olmasi, stupor ,
koma

Mualics
Magsad: Alveolar ventilyasiya CO2 istesalini balansli sakilda
tutmaqdir.
e Alveolar ventilyasiya artirmaq
 CO2 istesalini azaltmaq
* FiO2 artirmaq Normal géstaricilar
e Mexaniki ventilyasiya pH 7.35-7.45

e |V NaHCO3 miialicasi muzakiralidir CO2 35-45
HCO3 22-26



Normal gostaricilar:
pH 7.35-7.45

CO2 35-45

HCO3 22-26

RESPIRATOR ALKOLOZ

pHT pCO2|

Simptomlar:

* Hipokalsemiya

* Hipokalemiya

. MSS terafinden — haddinden

Saba.blar' o artiq hayacan
* Hiperventilyasiya * Hiperrefleksiya = tutmalar
e Hayacan, garginlik * Basgicallonma
* Mexaniki ventilyasiya e Agiz boslugunda va
e Sok barmagqglarda uyusma ’

 Agciyar 6deminin baslangic ~ Neuromuskular sistem 4

A . . . I
marhalalari. (hipokalemiya va hipokalsemiya §

sababindan) A
*  Qic, sayrima, tetani
» Tenaffls azalalarin zaifliyi
o Zaiflik

Urak-damar sistemi:

* Taxikardiya. Sapvari nabz
* Hipotenziya

Respirator sistem tarafinden

e Taxikardiya



RESPIRATOR ALKOLOZ

Mualica

JusmrT
v Tl

W uﬂmnlolp 3
. M it

Mexaniki ventilyasiya zamani:

- Tanafflis sayin azaltin

- Ol sahasinin masafasini
artir

v' pH > 7,60 olarsa IV HCl tursusu va ya amonyum xlor
mualicasi olunur.



Markazi Venoz Saturasiya

Normal dayarlar:
60-70 %
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Blood gas values
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’Q’ hak

Azarbaycan saglamhﬂ

Kardiologiya Onca Saflam
Coamiyyati

Hayat glinaha, pula va ya guca garst edilan
mubariza deyil, Hidrogen iyonlarina garsi
olan bir mubarizadir.

H.L. Mencken

Life is a struggle , not against sin, not against money
and power...but against Hydrogen ions.
H.L.Mencken
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