IMMUNOMODULATORY EFFECTS OF SEVOFLURANE ANESTHESIA
| ‘D2 IN AN EXPERIMENTAL MODEL OF CHRONIC ASTHMA

ABSTRACT

Background: Sevofiurane s, a volatileragent routinely - used in: anesthesia and
recent investigations: have reported its  anti-inflammatory: effects i acute iung
INjUry: expernmentall moedels. HowevVer, there are no: StUdies; SO far, examining
the Immunomaogdulatery: effects: off Sevofiurane ina chrenically: mflamed: and
remodeledrairway, such as that: foundiin: astima. e aim: of this: study IS 1o
define the immunoemodulatery: effects: off sevofiurane i a murne model: of
CAreNIC asthima. For thisS purpese; Iung histelegy andigeNE EXPrESSION O Pro-
and anti-inflammatory: cytekines were analyzed: Methodss Iwelve BALB/c mice
(20-25 g) Were randoemly: divided inte four groups: Int OVA groups, mMIice WEere
Sensitized withr evalbumin: and  eXpPeSed to: repeated ovalbumin: challenges:. In
SALL groups, MICE received saline using the same protocol. Iwenty-flour Nours
afters the last: challenge, the animals: Were anesthetized with' pentebarbital
sodium (PENNGO; 200ima/kagii.p:) or sevofiturane (SEVO). We measurediinterieukin
(I)=6; tUmour necrosis: factor (INE)-a; tumor growih' factor (GE)-B; interferon
(IEN)=Y; andfmacrophage migration inhipitery: factor (MIE) mRNATEXPression in
nghtilung tissue using ribenucliease protection assay: (RPA). Results: Detailed
guantitation by  densitometry analysis showed that: OVASEV® group: presented
lower |evels: ol 1567 (85%), TINE-a (469%); and" GE-B (89%)" than OVAPENIO
group: (B < 0.001): No: significant: differencess werer detectedl in' INE-y and: MIE
levelS. Conclusions: Sevofiurane anesthesia reduced the inflammatory rESPeNSse
N chronic allergiciasthma:

INTRODUCTION

> Ilhe Use ofivelatile agents nave been recommendedifor generall anesthetics
technigues in patients with el structive airway diSeEases and even to treat status
asthmaticus:

> Sevofiuraneisiainhalationalianesthetic largely used in clinical practice since
Il Provides: faster induction’ and awakening, and Causes: Iess: ainway, Irntation
than ethermhaledragents.

»> Asthmalis a chrenic mflammatory diSease that:compromises not enly central
alnways butalse distaliairnways and lung parenchyma.

»> Recently, we ehsernved that:Sevofiurane anesthesiamduced dilationtin central
and distaliairways; Iessening alveolar collapse i expernmentalichrenic allergic
asthmea.

> Ilhese changes may be' attibuted o) the effects’ Off Sevefiurane anesthesia
modulating the inflammatory: PreCESS.

> Altheugh  there are Seme: reports descrbing the anti-inflammatory: effects: of
SEVOTfiurane InfSEPSIS, SO far, Ne study, examined these effects in a chrenically.
Inflamed and remoedelediairway, suchras that foundin asthmea.

> o determinge the' effects: ofi Sevefilurane anesthesia 6N gene expression: of
pPro- and! anti-iflammatory, cyteoKines ink ank expenmentals moedels 6fi ChrGnIc
allergic asthma.

> EOr this purpose, cytokinerRNAmM Ievelsiwere determined.
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Figure 1. Expernmental Groups

Animal’Preparation

> Iwelve BALB/C mice (20-25'g) were randomiy divided inte four,groups

(Figure 1).

> N OVA" groups, mice Wwere sensitized with' evalbumin® and: eXposed: o
repeated ovalbuminichallenges (Frgure 2).

> INTSAL groups; miGe received saline using the same pProtecol.

> Ilwenty-four-hours: after the lasti challenge, three mice off OVAT group: (GVA-
SEVO group) andithree o SALL group (SAL-SEVO group) Were anesthetized with
Sevofiurane.

> Similanly, three animals: ofi OVA group: (GVA-PENT® group) and  three ofi SAL
group: (SAL-PENT®" group): were sedated: with' diazepam: (1° mg 1.p.) and
anesthetized with'pentebarbital 'sedium (20 mg/Kgii-p:):

> Animals Were then tracheoctomized) paralyzed with vecurenium bromide (100
Hg/kg vy andimechanically ventilated durng s minutes.

»> Atithe end ol experniments; IUNgS WEre removed en bloc.
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Figure 2. Asthma Protecol

Ribenuclease Protection Assay,

> RNAWas iselated fromilung tissue andrhybridized with a mCEKesh Vulti-Probe
Jemplate Set.containing DNAttemplates formoeuse mRNAS (FIgure 3).

» lhe N vitre! transcrption: Kits and: a customized: template set: [containing
mouse L6, TINE-a, TGER; INEY, MIE the hoUSEKEEPING GENE glyceraldenyde-3-
phoesphate-denydrogenase (GARDH)and! L32F (ribesemals RNA)|FwWere used to
synthesize aradiclabelediprebe setusing [a-32P| Ul

» [he guantity: ofi each: mRNATWas determined: by opticall densitometny: and
density; ol each cytekine: mMRNAT Was: expressed: relative toer that: off the
NOUSEKEEPING geENE GAPDH:
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Eigure 3. Ribenuclease Protection Assay tordetermine cytokines mRNAEXpression.

Statistical Analysis

> Sigmastat: 3.4 statistical seftware package (Jandel Corporation, San Raphael;
(CA) Was USed o data analysis.

> Differences amoeng the groups Were assessed: by two-way: ANOVA felIowed
Py Helm:=Sidakitest:

»> A RPwvaltue < 0.05'was considered significant:

*P <0.001

*P <0.001

*P <0.001

Figure 4. Cytokine mRNATexpression. Bars are means: £ SEM off 8 animals in" each
group. Mice were sensitized and exposed to repeated: challenges with' saline (SAL) or
ovalbumin: (GVA): Ink PENNIO" groups; animals: Were anesthetizeds with' pentebarbital
sodium. InfSEVO groups; animals were anesthetized with' sevoetiurane. Density offeach
cytekine mRNAWaSs expressedirelative to: that ol the housekeeping gene GAPDH -6,
INE-a, and IGE=prwere higher inf OVA than inf SAL greups: (R < 0:004" and **RP < 0.05).
OVA-SEVO mice presented lower values ofi IL=61(85%), TINE-a (46%), and IGE-B (89%)
than OVA-PENTO(*P/< 0.001).

/ Burburan SM, MD, MSc: Ornellas DS, PhD:; Xisto DG, PhD: Rocco PRM, MD, PhD

aboratory of Pulmonary Investigation, Carlos Chagas Filho Biophysics Institute, Federal University of Rio de Janeiro, Brazil

PENTO

— SAL
&= OVA

SEVO

LIFIGAPDK,

'S

PENTO SEVO

— SAL
&= OVA

Eigure 5. Cytokine mRNATexpression. Bars: are means + SEM off stanimals in each
group: Density: 6 each cytokine MmMRNAT Was expressed: relative to) that: off the
housekeeping gene GARPDE: NG significant difference were detected ing INE=y and  MIE
levels between asthmatic (OVA) andinen-asthmatic (SAL)ranimals. Besides, INE-y and
MIE values did noetvary after,Sevofiurane anesthesia (P >0.05).

e present experiment disclesed! that: Sevefiurane anesthesia reduced
cytokine RNAM expression levelsiin expernmental chrenic asthma: Ourfindings
SUggest that: Sevoefiurane could e beneficialiin reducing lung inflammation in
CArenic asthma.
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