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Uvod, studium non-anestetickych
ucCinku anestetik

Peroperani obdobi je unikatnilezitost k posouzeni
tkanové perfuze na urovni mikrocirkulace v klinice
V nitrobrisni chirurgii moznost vyS#t organovou
mikrocirkulaci

S vyvojem novych anestetik a anesteziologickychréc

se akcentuje vyzkum non-anesteticky¢mki anestetik




Propofol: A review of its non-anaesthetic effects

loanna Vasileiou ?, Theodoros Xanthos **, Eleni Koudouna ?, Despoina Perrea?, Chris Klonaris °,
Athanasios Katsargyris °, Lila Papadimitriou

* Department of Experimental Surgery and Surgical Research, 158 Agiou Thoma Street, 11527, Athens, Greeoe

* Firse Deparrment of Surgery, LAIKON University Hospital 17 Agtou Thoma Street, 11527, Athens, Creece .
Eur J Pharmacol. 2009 Jan 20. [Epub ahead of print]

Table 1
Human studies regarding non-anaesthetic effects of propofol

Sty Kumber of patients (rutcomes

Gonzalez-Correa et al (20087 20 Propofol stimilates consttutive NO production and inhibits inducible NO prodection by stmulation of INOS,

Mendez et al (2003} 40 Propofol's stimulaton of plysiological NO adtions is due o the effect of propofol on the formation of pe roxyniries,

Grouzmann et al. {2000) 10 patients The proappetite effect of propofol is mediated through a decrease of serotonin at the peripheral level

Aoki et al, [1998) 10 patients Propofol inhibits platelet ageregation both in vivo and in vitro. Inhibition of platelet aggregation appeared o be
caused by propofol isell and not by the fat emulsion This inhibitory effect was also supported by the suppressed
inflix and discharge of calcium Mo change in the bleeding time suggests that this inhibitory effect does not impair
hemostasis dinically.

Zacny et al, (1996) 12 healthy volunteers Propofol produces reduction in pain intensity.

Veselis et al, [2008) 17 volunteer participants  Propofol's amnesic e fects must be present in other brain regions apart from the LIFFC

Veselis et al. {2004) 83 volunteer participants  The putative targets of drug-indeced amnesia by propofol are processes associated with retention of material in
long-term memaory.

Veselis et al. (2002} 11 healthy volunteers As amnesia becomes maximal, regional Cerebral Blood Flow reductions induced by propofol ocoer in brain regions
jdentified with working memory processes. The eplsodic memaory éffect of propofol is produced by interference
with distributed cortical processes necessary for normal memory function.




Moznosti posouzeni mikrocirkulace
peroperacne

Metody p Fimého zobrazeni Laser Doppler Flowmetryﬂl_DF)

mikrocirkulace \

Groner et al ., Nat Med 5: 1209-1212, 1999.
Cerny et al ., Physiol Res., 2007 ;56(2):p.141-7. Moor Instruments




Moznosti posouzeni mikrocirkulace
V prubehu anestézie

Metody studujici tka Rovy metabolismus
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Zalozena na méfeni sliznicniho pCO, reflektujici
stupen anaerobniho metabolismu

Tenhunen et aI.AnesthesioIogy, , 1999, 91:1807-15



Intravendzni anestetika
- vliv na mikrocirkulaci a tkanovou perfuzi

British Journal of Anaesthesia 88 (2): 255—63 (2002)

LABORATORY INVESTIGATIONS

Differential effects of intravenous anaesthetic agents on the
response of rat mesenteric microcirculation in vivo after
haemorrhage’

Z. L. S. Brookes, N. J. Brown and C. S. Reilly*

Intravitalni mikroskopie mesenterialni mikrocirkulace

Propofol/fentanyl x ketamine x thiopental

Nejvétsi pr umeér arteriol, venul a kapilar ve skupin & propofol/fentanyl
Zcela opa €na situace v pr ubéhu hemoragie a resuscitace ob éhu

Stupe i makromolekularniho leaku se nelisil




Intravendzni anestetika
- vliv na mikrocirkulaci a tkanovou perfuzi

Eurcpean Journal of Anaesthesiology 1999, 16, 615621

Effects of propofol on haemodynamics and on
regional blood flows in dogs submitted or not to a
volaemic expansion

V. Piriou®, P. Chiari®, J. J. Lehot*, P. Foéxt and C. C. Arvieux#

Nb- labeled microspheres @ 15 um, studie u psu

Regionalni blood flow — myokard, ledviny, tenké a tlusté stfevo
Propofol 0,2 vs 0,4 mg/kg/min

Davka 0,2 mg/kg/min regionalni blood flow vyznamné neovlivnila

Davka 0,4 mg/kg/min — pokles regionalni perfuze myokardu a splanchniku




Intravendzni anestetika
- vliv na mikrocirkulaci a tkanovou perfuzi

Effects of propofol on human microcirculation

M. Koch!, D. De Backer2, J. L. Vincent®*, L. Barvais!, D). Hennart! and D. Schmartz!

Br | Angesth 2008; 101: 473-8

Orthogonal polarization spectral (OPS) imaging
15 zen ASA |, TIVA propofolem

Pokles funk €ni kapilarni denzity (FCD) o 9%, kontinualn &

perfundovanych kapilar (PPV) o 16%

Interpretace sporna, nejasny klinicky vyznam




Inhalacni anestetika

- vliv na mikrocirkulaci a tkanovou perfuzi

CAN J ANAESTH 1992 / 39: & / pp 877-87 :_[I'lﬂllE:IlCE‘: of deSﬂurﬂHE,
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Inhalacni anestetika
- vliv na mikrocirkulaci a tkanovou perfuzi

Effects of desflurane and isoflurane on splanchnic microcirculation
during major surgery

J. O°'R10rRDAN, H. A. O’BEIRNE, Y. YOUNG AND M. C. BELIAMY Br J Anaesth 1997:87: 95-6

Humanni studie, Laser Doppler Flowmetry

Regionalni micro-blood flow — jejunum a jatra
Desflurane: vysSi flow v jejunu ve srovnani s isofluranem
Jaterni micro-flow se u obou anestetik neliSila

Parametry systémové hemodynamiky se vyznamné neliSily




Vybrané mechanismy ovlivhujici tkAnovou
perfuzi vlivem anestetik

IV anestetika

Primy vazodilata €ni Ucinek inhibici L-podtypu
Ca** napét’oveé rizenych kanal u

Zmeny v metabolismu NO (propofol, thiopental),

a prostaglandin U (etomidat)

Zmeény v imunitnim systému a syntéze protizan  etlivych
cytokin U (zjm. propofol, volatilni anestetika)

Presné mechanismy neobjasn éne




Vybrané mechanismy ovlivhujici tkAnovou
perfuzi vliivem anestetik

Human studies regarding non-andesthetic efiects of propalol European journal of Pharmamlogy 605 [2009) 1-8

Study Number of patients ~ Outcomes

Ganzalez-Corred et al. [ 2008) 20 Propolol stimulates constitutive NO praduction and inbubils inductble NO production by shimulation of iNOS
Mendez et al. (2003) 0 Prapalal's stimulation of physiologacal NO actions is due to the effect of propofol on the formation of peroxynitrites

Gowzmann et al (2000) 10 patients The proappetite effect of propofol 1§ mediated through a decrease af serctonin at the peripheral level

Aoki ef al,(1998) 10 patients Propolol inhibits platelet ageregation both in viva and in vitr, Inhibition of platelet aggregation appeared fo be
catsed by propolol itself and nat by the fat emulsion, This inhibitary eflect was akso Supported by the Suppressed
inffux and discharge of calcium, No change in the bleeding time suggests that this inhubitory efect does nat impair
hemostasis cinicaly.

Lacty et al. (19%) |2 healthy volunteers  Propolol produces eduction in pain iniensily.

Veseli et al (2008 17 volunteer participants  Propolol's amnesic efects must be present in other brai regions apart from the LIPFC

Veseli et al (2004 83 voluntees participants  The putafive Largets of drug-induced amnesia by propofol are processes assaciated with relention of malerial in
log-term memory,

Veselis et al. (2002) |1 hiealthy volunteers — As amnesia becomes masimal, regional Cerebral Blood Flow reductions induced by propofol occur in brain regions
identiied with working memory processes. The episodic memory effect of propofol is produced by interference
with distributed cortical processes necessary for nomal memary function




VIiv anestetik na tkanovou mikrocirkuolaci
za patofyziologickych stavu — krvaceni,
trauma, sepse

Anestetika méni odlisSné odpovéd mikrocirkulace na krvaceni

- klicovy vliv na vaskularni reaktivitu a regulaci vask. tonu
Propofol/fentanyl

- nejvetsi mesenterialni | * Arterioles

m Venules

i " 4 Capillari
konstrikce arteriol, venul apillaries
Ketamine
Thiopental

Inhibice vasoaktivni odpov édi

na engogenni NO propofolem 0 10 20 30 40 50 60 70 80 90 100 110120 130
Time (min)

Change diameter (%)

Fig 2 Percentage change in the diameters of artenioles, venules and
capillanes 1n response to haemorrhage dunng propofol/fentanyl
anaesthesia. Br J Anaesth 2002;88: 255-63




Ketamine-Based Total Intravenous Anesthesia Versus Isoflurane
Anesthesia in a Swine Model of Hemorrhagic Shock

Michael S. Englehart, MD, Carrie E. Allison, MD, Brandon H. Tieu, MD, Laszlo N. Kiraly, MD,
Samantha A. Underwood, MS, Patrick J. Muller, BS, Jerome A. Differding, MPH, Rebecca S. Sawai. MD,
Avhan Karahan, MD, and Martin A. Schreiber, MD J ik 200055:901-56,

Serum Cytokine Levels

TIVA IS0 P
IL-6 (pg/mL)
Baseline 0 (0, 3.9) 0.5(0,1.8) 0.629
120 min 187.0 (123.1, 303.0) 180.0 (112.5, 322.8) 1.000
o] 0.012 0.012
IL-8 (pg/mL)
Baseline 21.5 (9.5, 37.8) 32.1 (19.0, 75.0) 0.343
120 min 186.1 (118.8, 238.8) 255.4 (98.2, 520.0) 0.345
o 0.012 0.012
THNF-a (pg/mL)
Baseline 51.0 (45.9, 57.4) 51.0 (46.3, 58.1) 0.834
120 min 100.2 (67.2, 190.4) 124.0 (97.2,525.1) 04172
o 0.012 0.017
Comparisons are made between groups and within each group
for values at baseline, and at the study conclusion (120 minutes).
L] N | L | . ] v L

Values are represented at medians with 25th, and 75th percentiles in
parentheses. Significance defined as p < 0.05.
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o &d

é s ketaminem
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Epiduralni anestezie a splanchnicka
perfuze

Zasadni vliv na splanchnickou perfuzi ma hrudni EA (TE  A)

Diskutovanym cilem je oslabeni vlivu chirurgickeho s tresu

na gastrointestinalni trakt

Stupe i blokady sympatiku a mesenterialni vasodilatace

zavisi na davce a rozsahu blokady
Pozitivni vysledky z experimentalnich studii
(zlepSeni gastrointestinalni mikrocirkulace)

Protich uadné vysledky z ojedin élych klinickych studii




Epiduralni anestezie a splanchnicka

perfuze
Thoracic epidural anesthesia improves| ., | -s- s

the gastric microcirculation during %

Blood flow {ml/min)

400

experimental gastric tube formation |* |
- 100 *
Gyorgy Lazar, MD, PhD, Jozsef Kaszaki, PhD, Szabolcs Abraham, Gabor Horvath, MD, 52 E"-lelt:: Bupivacaine

Antal Wolfird, MD, PhD, Kiroly Szentpali, MD, Attila Paszt, MD, Adam Balogh, MD, PhD, and
Mihaly Boros, MD, PhD, Szeged, Hungary (Swrgery 2003;134:799-805. )
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Epiduralni anestezie a splanchnicka

perfuze

Epidural analgesia with bupivacaine does not improve splanchnic tissue
perfusion after aortic reconstruction surgeryfj

Br J Anaesth, 1998;81:893-8

O. VAsANEN, 1. Parviamen, E. Ruokonen, M. HirpELAINEN, E. BErG, H. HENDOLIN AND |. TARALA
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Effects of intravenous anesthetic agents
on hepatosplanchnic microcirculation in rats

revealed by Sidestream Dark-field (SDF) imaging and

Laser Doppler Flowmetry
Turek Z, Cerny V, Pa fizkova R, et al.

.



Effects of intravenous anesthetic agents
on hepatosplanchnic microcirculation in rats
revealed by Sidestream Dark-field (SDF)
Imaging
Predb ézné vysledky

Ziskany vysoce kontastni obrazy mikrocirkulace povrchu
jater, tenkeho stfeva a ledviny

Statisticky vyznamné zvysSeni FSD a PSVV ve skupiné
propofolu (p<0,05) jak po indukci, tak pfi kontinualnim
podani — vs baseline a vs kontrolni skupiné

Tento efekt nebyl pozorovan u dalSich anestetik, u
ketaminu pokles FCD po indukci o0 10% (p<0,05).

V systémové hemodynamice nebyly rozdily




Zaver, shrnuti (1)

Komplexni studium non-anestetickych ucinku propofolu,
vliv na imunitni system a systemovou zanétlivou
odpovéd v prubéhu ECC

Mesenterialni vasodilatace za fyziolog. podminek

Alterace vazoaktivni odpovedi na hemoragii u vSech IV

anestetik, u propofolu vyznamna mesenterialni
vazokonstrikce

Volatilni anestetika v obvyklych koncentracich do 1 MAC
nezpusobuji organovou hypopefuzi

Mirné lepsi parametry u desfluranu

Absence benefitu z ketaminu z pohledu organoveé perfuze
pri hemoragii




Zaver, shrnuti (2)

Pozitivni vliv hrudni epiduralni analgesie a anestézie na
splanchnickou mikrocirkulaci

- opakované prokazan v experimentu na zvireti
(pes, potkan, prase)
Kontroverzni vysledky z klinickych studii
Zpusobeny - nejednotnou metodikou
- mérenim perfuze v oblasti,
kam blokada nezasahuje
- omezeny vybér hodnoticich metod

Studium vlivu anestetik na rozvoj SIRSvd udsledku
mimot élniho ob éhu




Dékuji za spolupraci vsem
clenim vyzkumného tymu
kliniky
v oblasti tkéove perfuze
a mikrocirkulace

Dékujl za pozornost




