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Akis:

*Bypass cerrahisi ve mitokondri hasari

*Mevcut oksijen basinci 6l¢iim yontemleri
*Protoporphyrin I X-triplet state lifetime technique
*Sonug¢



Yaygin kullanilan bir teknik olmasina ragmen:

Inflamatuvar yanit

IL-6 (pg/mL)

O

IL-10 (pg/mL)
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Time: p<.007 ***
Group: p =0.53
Interaction: p = 0.54
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pre-CPE  30-min end of 30-min  1-hr post-
CPB CPE  post-CPB  CPB

Time: p < .001 ***
Group:p=0.71
Interaction: p = 0.50

pre-CPB 30-min  end of CPB  30-min
CPB post-CPB

Time: p<.001***
Group: p =0.09
Interaction: p =012

pre-CPB  30-min and of 30-min  1-hr post-
CPE CPB post-CPB CPB
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Eur J Cardiothorac Surg.2001 Nov;20(5):923-9.
Eur J Cardiothorac Surg. 2007 Jun;31(6):1037-43.
Innovations (Phila). 2012 Jan-Feb;7(1):23-32



Karaciger iizerine etkisi
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Eur J Cardiothorac Surg. 2007 Jun;31(6):1037-43.



Akciger uizerine etkisi
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Pnomosit kaspas-3 aktivitesi

Journal of Investigative Surgery, 20:349-356, 2007



Bobrek fonksiyonu lizerine etkisi

NGAL, ng/mL
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Glomerular filtration rate,

mL/min/1.73 m?
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Postoperative
6th hour

Preoperation

26.2 = 6.4*
224+8.8

Postoperative  Postoperative

e :
CROpeaton 6th hour 24th hour

65450 62.2 £ 5.3*
68.4 = 5.0 72.3+5.6

Heart Surg Forum. 2015 Aug 30;18(4):E154-60.



KPB sonunda kalp biyopsisi:

Komsu miyosit

Sismis mitokondri
 Diizensiz krista yapisi

. i&"‘ﬁfrf Ptv-.ﬁ

Dejenere miyosit

Ann Thorac Surg 2002;73:1229-35




Mitokondri sayisinda azalma

1anges in Number of Mitochondria and Amount of Glycogen

No. of mitochondria ((-1)
¢fore CPB After CPB

Control 035825 80,540
Esmolol 926134 90.114.5%

#0<0.05 s control group, **p<0.05 vs before CPB.

Normothermia KPB

gen (+1+-+1++)

r"lﬁE." (CPB

13,913 6%
§9.242.9*

Circ J 2002; 66: 715 — 717



Dolasimin son hedefi mitokondri

Tissue ATP {(nmol/mg dry weight)
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Norepinephrine requirement

ATP (nmolL/mg) Lancet. 2002 Jul 20;360(9328):219-23.



Mitokondri fonksiyon bozuklugunda:
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Makrodolasimin 1yilestirilmesi tek basina aerobik hiicre metabolizmasini

1yilestiremez.
Shock 2013 Dec;40(6):476-84



[skemik miyokardiumda mitokondiral ROS olusumu:

;
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Olusan serbest radikaller mitokondrinin kendi kendine hasarini baslatir

DOZ _vA ATP Coupling respiration

NON

» _ - Uncoupling respiration
Reaktif oksijen tiirleri

Biochem Biophys Res Commun. 1989;165(3):1004-9.
Free Radic Biol Med. 1998; 25(9):1066-74.
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ECMO:

Akim: OAB 50-60 mmHg
pO,>120 mmHg
pCO, 35-45 mmHg

Consumption
(umol/min/g)
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Am J Physiol Heart Circ Physiol 304: H406-H414, 2013.



Karacigerde oksijen tiiketiminin iskemi stiresi ile iligkisi
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J Clin Invest. 1993 Feb;91(2):456-64.
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1 yontemler,

k11 1skeml stireleri ve

l1 hedef organlari

K|

1 sonuclarin ¢cikmasina neden olur.

 noninvazif ve klinik uygun bir yontem



MITOKONDRI OKSIJEN TUKETIMI
NEREDE?



erl « Koroner kalp hastaligr  riski
arttikca deri mikrovaskiiler

reaktivitesi azalmaktadir.

P for trend = 0-:02
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Duz kas cevabi

SNP-mediated
vasodilation (%

P for trend = 0-002

Endotel bagimli cevap

ACh-mediated
vasodilation (%)

oI I

(< 2°/) (2-8- 5%) (8 5- 7%) (> 17%)

Quartiles of coronary heart disease risk : . .
(% risk per 10 years) Eur J Clin Invest 2003; 33 (7): 536542
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Basal32°C 36°C 40°C  Basal32°C 36°C 40°C
CHF Controls

Konjestif kalp yetmezliginde 1s1ya karsi azalan cevap

Int J Cardiol. 1998 Jun 1;65(1):33-40.



TABLE 1 - Changes of core- and skin surface temperature and modified shock index values in the Control and Sepsis groups.

Variable

core temperature [°C]

skin surface
temperature [°C]

Control
Sepsis
Control
Sepsis

¥
Group Base / 7 I hour/>.  2hoursé>. 3hours/. 4 hours

modified shock index | Control 0.85 + 0.22 0.9 £0.25 0.91 = 0,28 0.91 + 0.2 0.91 +0.15
(MSI) [VmmHg.min] | gong 093+£0.18  096£025 092033 1.22 4 0.46 111 2022

100 - .
B Control W Sepsis

Sok Indeksi=
Nabi1z/OAB

2 hours 3 hours 4 hours

Domuz sepsis modelinde deri kan akiminin zamanla azalmasi

1.v. Escherichia coli ile sepsis modeli . .
Acta Cirurgica Brasileira - Vol. 30 (7) 2015




MITOKONDRI OKSIJEN TUKETIMI
NASIL?






Protoporphyrin IX-triplet state lifetime technique
(PpIX-TSLT)

* In vivo mitokondri oksijen basinci ve tiiketimini lger

mitopO, VO,

Protoporfirin 1X




Prensip:

PplX, hem molekiiliiniin son onciiliidiir ve mitokondride sentezlenir

Mitokondride bulunan PplX ‘un oksijen bagimli optik 6zelliginin
Olgiilmesi temeline dayanur.

Yesil 1s1k 1le uyarilan PplX kirmizi floresan isinim yayar. Bu floresan
1simimin émrii oksijen bagimldir.
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Floresan isinim ile oksijen arasindaki iliski tizerinden mitopO, diizeyi
olctliir.



Mitokondride PplX diizeyi ¢ok diisiik oldugu i¢in:

 5-aminolevulinik asit (ALA) (krem) deri iizerine uygulanir ve bu
yolla mitokondriyel PpIX’u artirir .

* PplX ‘un heme doniismesi zaman alacagindan dolay1 PpIX
mitokondride birikir.

Hem biyosentez yolu:
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épace ALA, 5-aminolevulinic acid
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e*“ao UPIII, uroporphyrinogen 111

CPIII, coporporphyrinogen 111
PplX, protoporphyrin X




* 5-aminolevulinik asit (ALA)

* ALA fotodinamik teshis ve tedavi yontemlerinde
kullanilmaktadir

 Ayrica dermatolojide, akne vulgaris gibi benin lezyonlar
icin kullanilmaktadir




: - - 1 e eeq o ee e J Clin Monit Comput. 2015 Aug;29(4):509-19.
Mitokondriyel oksijen tiiketim 6l¢iimii: O oM 19:29(4)

 Oksijen azalma hizi iizerine dayanan bir yontem

» ALA siiriildiikten 3saat sonra bolgeye yerlestirilen prob hafifce
bastirilip bu bolgedeki akimin durmasi saglanr.

* MitopO, basing uygulmasi 6ncesi ve esnasinda ol¢iiliir.

Baseline mitochondrial Mitochondrial oxygen
oxygen measurements consumption measurement

Time (sec/min) ——

Sinyalin egiminden birim zamanda azalan oksijen miktariyla
mitokondriyel oksijen tiiketimi hesaplanur.



Insan presternal derisinde zamanla mitopO, degisimi:

mitoVO, = 7.7 mmHg s

.
release pressure
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J Clin Monit Comput. 2015 Aug;29(4):509-19.
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Figure 11. Examples of oxygen disappearance curves in skin. Oxygen
disappearance curves measured by delayed fluorescence of proto-
porphyrin IX (PplX) in skin of rat, humans, and pig. Measurements in
rat and pig were performed after topical application of 5-aminolevu-
linic acid (ALA) cream. The measurement in a healthy volunteer was
performed after topical application of ALA using an AlLA-containing
patch (Alacare, Photonamic GmbH & Co, Wedel, Germany). Applying
local pressure with the measurement fiber induced microvascular
stop-flow within the tissue directly under the fiber.

Anesth Analg. 2013 Oct;117(4):834-46
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SONUC

» Mitokondri fonksiyon bozuklugunun bilinmesi
sunulan oksijenin enerji iiretimi i¢cin mi yoksa
serbest radikal iiretimi icin kullanilacagi

hakkinda bilgi verir.

* PpIX teknigi; sivi tedavilerl ve sepsiste yeni
bakis acilar1 getirebilir.



lesekkiirler....



