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Comparision of propofol with thiopentone on the immune

system
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Orhgective This study was designed o compane the elfegr of
thinperiore whees was formerly and more cimmindy
vzl wilh prapofal, o new araesthefic npesl, on
collular fewl humoral mmainiy and o choase the
suitahle one o patients according 0 the disvovened
mesalis,

Methods By wsing TIVA technigue first proup paticnts
werg infused with progatal (2 mye For incuction, -
12 mgkphr for maistenance} and seoand group inliisel
with Ihinpertone (3-5 mpkg for mluction, 7 egkehr
Far mainterance). Araesthenic o was not given, My
immuralogicnl (gl [eb T, C3-04, C1M and C1&)
aril haematological {leneocyie, her 1, Blosd smiar
and lymphoay e countsy essies were stndiod on sanples
chiained M min, Boliee, 30 min, axl 34 br alier the
operalivn
Thee tmmminoglabulin ared complement wore sludied hy
rulial imomuncedi Wusson ochnigue and CI4-C1E were
souduad by immunoBarescenee + manoelenzl antikedic:
technzque, The ppd lest was alse mplersented before
el afler v dis o anacsihesia

Results [n the study m postaperstive 30 min decrese of
I Ig, IgA and C3 i the proup used propafal and
deerase of lgh, IgA and O+ Gn the group used

theapenions wine significant (preolis), Al Pt Tl
24 M howrs incresse of the Lzl L and 03 levels s
cerease of IgA Tevel in the it group and decrease of
the lgA  level i second BIOUR were sipniliant
[prh0sy When comgumcd the differcncs belwesn the
prodgs, diffcrence of the decreas: in the TgA level were
significant ([r=1105).
When we reviewed cellula murity  enterlirence,
ducremse of CD, Joscocyts amd lmphoecybe werne
sipmificant i the  Balk  groups  (penliSlL AL
postoperatiie 2 th howrs while COA and CEO8 Jevels
and Bemphocyts eoumls were signilantly ircnensing in
the fird group, jusi lymphocyte cownt inerease wis
significont in the secsd  proug Ipeflifs  WWhen
campared the dilfesence bebween she proups, decreasg
of the leucocyle andd vmphcyle counts In e first
graup wen: sighificanl {pOUEh The pesiepermive
swevanl days ppd fesalls wene sipnaficanly decress in
Dby groupe (peLBEL There wis no differenes between
the pronps,

Cronelmsion We cowfude that both spems wwpociafly
peogabial v an imimunosupresive efect

Rey worils Immune systeim, propofol. thiopentone

Introduction

Much of the immunological changes seen alter
a surgicol operation is due fo divect effac! of some
annesthetie agemls used or their conbibubon 1o
operational rauma or endocring rsponse, Effoe!
af the ansesthaesia may differ due 1o breaking poind
af stress rtesponse, individual mmune  stahs,
perod andior method of aneesthesla and chemical
struchare of anaesthebic agent while elfect of
operation an immune siatus & due to extansicn of
the operation and indisidusl slrass msponse 1),

The fmmure  systern  recognises  fovaign
makecules and rezdily reacts agains them. There is
no definite ssue of argan in which the immune
spstem is located. Components of the sustemn are
found neary all pars of the body. They are
nowmally stable whereas they migate  towasds
#imulus when & foreign molecule, & mutagenic ar
pathalagic activity 5 detected (2),

Aot For publicniion: 21 Februars, 1996

Fo5a Emererre Sosrmed of Wealicioe

Total indrenencus  anesthesia (TIWAL, which
means transient kes of zome reflexes and senss by
less of consticusness withoul inledaring with vital
furstions at bulbus, hecorme more romman TIVi.
of which hypootic effect = provided by intrayenous
anesthetic mflusion, & an casy, rapil, secure and
alse economic way of anasthbasia (3,4.5)

Altcugh It's new. propofol containing purifiad
egy phosphatide. NeaOH, soua bean ail ard waber
is widely accepted a5 an anesthetic anent [4,6,7.8)
(Figure 1], Propofal & & shart -tarm anaesshetic of
which affect slarts just after 30 seconds from
application and patient is eady  and quickly
arpusahle ofter ansestbosin, Additionaly, it hes
very few postoperatuvar side-effects like nauses,
vomiling and headache (9,140),

O ihe other hand thiopentone sodiumisediom
ethyl-1 methyl buttyl thiobarbutimte) is the meost
commenhy used and ta be experienced with,and is
among the barbutimtes  with  wery  short-temm
effectivity (11,12] (Figure 23,
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Material and Method

With  appeovel  from  our instiunnal - elio
conmmitiee.this sludy wes carried cut on SpECmErns
were drvwn 40 adult paslinls. Vi blood 30
imates bedore and after the cperation and 249
houes later Tha oo specimans chtained were
frarm those ane taking na prenadication, hiaing n
pumoral pethology or imemauane dafici-ancy and
pelng operated &1 G 11, Medical Faculty General
Syrgery divieion, The  irmmunclogic study  was
carrod oul 31 microbiology depariment,

The patienls wene separvied into 2 groups. By
rveans ol infusicn P, propoficl 4 a dese of -
2.5 myka infusion and B-17 mgkeh mentance
was given to the fisd geoep by the TIVA while
thicpentene at 2 dose af G-Gmafkg infusion and
Trrghgh mazinlance was given tao the second
group. Anesthetc gas wasmt used. M being
iruscle ralmant alracuriam besliate ard fenbany
e arsalqasie ware spplied on all patients,

The PFD test was parfogmed on all patmnls
hefare and after the 48 Trowrs from opesalicn ared
andurations wang graded 25 3 groups- Mormal
wanous hlood Tor hzerotologie tests (CRC, Blood
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Coreat, Toml Lymphosste Count] and mmrs:
ogic tests (laG, 1M, gh, C3-C41 anud hepaiised
plaod dor lymphoeyle suprILUps (CTE-CId) were
diraam.

[mmuredchuling anel  coenplements  werd
rrepsured by Hadial Irvmunaodiffusion | Kallesled
Lak, Cheska, LSy method while pmphooae
ST WETE evinated by riaans of amti=clonal
amaibadiesl Sevo-iak azl-hurnan antibodies.
England]  and of  Opmpus FM 10 oAb
jranunoliomscent Microscope 113,140,

All data & were analysed by paired - and
intargrowp unpaired sl Significence bevel s
accepied s pehO5.

Results

Tha & qroups Wene simillar for ages, weigls
and anaesthesis-pariods (pe= 0,051 Table 1.

Tatle 1, Bmogmphic charecierlics of the patens
e ——

1. group . gponn
|Pnpainl] :Tl-u'm-crnl:mm
___._,_,__-————”
it 0 a4
Sex M) 110 L
fuze [Year) Jraxlla 0 ha B HE
Waigrh (Rl Tra+129  TIG=1AT
Tume of ansebasis i) B BafTEh  TRO=RLTY

T e A e T
+ p0h (There i Ao stalistical dierence
hetwean has greaps].

Pratoparatuvar i th minute faM, Ly, 190 and
3 comsanireiions ward sigmificiantly Aifferent than
af pferrpcraliue concantransions i the ool
propofcl appied TIWA, hul CF consanimneicns
of preop and pusioperafmar perinds ware nol
sigaificantly differat (Tabkle 21.

In the thicpernione applied group decreasmd in
1g, [ ©F comanbansiare were  sgnificant
whiile decreasing M lgts and C3 CONEAIFATSIONS
wpre treignileant [Tk 3). When a rarmparision
waen  rade  belwasm fhe consantradicns al
poshopermiuvar 30Fn inate and 24 th ko In tha
first group, INCrease in semum Tgh, 1gG and C and
decrease in serum iph wers sitistically sgnificant
(p=0.05) while there were o significianed for
changes ol 1aG and T4 consantratiors
(ppz=0,05) Table oy Om the other nand, the
sarsanimtions in the Pripanbore appliad grougs
fhere was o significant increasing in g, Lo, it
3. 04 =105} (Table 25,
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Tabla 2. Mean sarien GG, M, A ard O3 -C4 consandrations at pee-op 30 b, postaperaluvar 30 (h mirute and

pastaperatvar 24 th hour in the case of wsitg propoicl

Pre-op Pestoperatuvar 30 B Min Pestoperatuvar 29th hours
[=e] 1625 =356.7(*) 1247 5xg14.7 1355045270
I 150,75 = 19.68]%) 1352530 Gi***| 17652610
Izt 18T 093 10" 136.E40.5{%**) 116.5+451
o3 153 8533180 1315226 50%*) 1495429 48
Cd 30340915 ATEBx 1568 41.35+15.74

* o p=0.05 at pre-op and postaperabavar 30 th minuds.
= p=0.05 at pre-op and postoperabmmar 24 th hewrs.

ok

When  immunealobulin and  compleman
consantrations of the both groups were mabchad,
thers: was a  significant  decreaze  in Igl
corsanimiion: al both preop and postdpersiuvay
a0 th minues and in [gh consanlrabons o
postoperatuvar 30th minute and 24th hour in the
propofol applied soup jp-<0.00).

When CD4. CO8, leucooyte and fymphocyte
values were compared between the both grovps.
there waz a significant decveasing in leucomyle and
wmphecyte numbers of that group in which
propofol epplied (p=005) whik a signiflcant,
change was not found In CD4 and CD8 values of

pe=0.05 sl postepermtuvar 30 th minuies and posteperaiuvar 24 th heurs.

the both groups (p=0,05)(Tablz 4}, Decressing in
CD4. lescocyte and ymphooyte values of fhe
propofol applied group was significant wheress of
lhe uther group was unsignilicant [p=0,05] [Table
). Vabses at posttperstuvar 300 th minute and 24
th hour i the otk groups were also unsignifiezn
Ip=005) {Tabk 5), The PPD st was appliod an
all patlents. A signilicionee was found hotween pre.
o (£ deys before) and postopematuvar (2 dens
later) enduralicn disreters (p<005%) where as
fhere was no significiance between the both groups
[p=0,05].

Tabla 3. Maan serum igG, M, A and C2 -04 velues al pra-op 30th, postaperaiivar 30th minule and pestoperatuar

2 th howr in 1l case of wsing the thiopenlol

Pra-cp Posteperahanr 30th Min, Postaperaluver 20tk Hauss
1 110802461 10500 =405 2 10GE D502
It 21202110517 18650473 190,5:£110.2
(=128 235,72 1089(*)|**} 143 8xan.1 15255722
Ty 120.9+31.53 11375424 93 10175420 95
o4 200009 561 2621044 BT25£12.77

' p=0.05 at pre-op and postoperatuvar 30th Min.
P05 &t preop and postoperabnar 2440 hours,

Tabla 4. Bosn CO3.CIM leucoeule ard bmphacyte fimnbers al pra-ap 30th, postaperaiuvar 30 b minubes and

postoperatuvar 24 th haur in the case of using progodol

Pra.ap Postapamlyvar 3th Min: Postoperatuvar 24y Hours
g A0 E= 6 07(**) 43.15=11.6]* HI5=8¥
Chg 5385 7.0HY) 4595x5 31" A825=1.92
Leucoaide 11425 +31380%)*4) G532 50T Q503080
Lymiphociga 61,5254 LABSEGET ) 5805405

* =005 et pre-op and postoperatuvar 300 Min,
** 005 at pre-op and pestoperativar 2400 haors.

Ll L]
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p={L05 at postoperatuvar 30th Min, and pestoperativar 246k houss,
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Alnndis o all

Tale 5 Mean COECIM leucoyta and lumphoodte numkers of pre-op th, postoperaluvar 30 th menuses and

poshaperatuvar 2d th hour o the case of usng thiopentensg

Pre.ap Postoperaiuear 30ih Min, Postoparatuvar 24th hours
Oy A0.35=4.10 368749 4152508
g 52885 41 2=F 42 a4 84617
Laucocyta . THELIZTI GToh+E5E BFE0LZEIE
Lymptucste SEAxH09%) 56,1552 350624024

* 05 ot preop and postoperatiar 30th Min.
b5 at pre-op and pestoperatusar 24ih hours.
w8k 00305 ab pestoperaduvar 3h Min. and pesteperatuvar 240 hours

Discussion

Altoush anassthetic agents have mually an
inhibitony affeet on bacterial growth (5), they may
depress directly orand  indirectly  the  immmune
sustern by means of hormones thus may increase
infoction dak., mey depress healing or may faciilate
spreading of mallgn disorders(5.15}.

One must analyse the immunogiobulins and
complermant smlem which are varinbles of the
immune syslem_in order 1o determine elfects af
anaesthetlic agents on humotal immrs system.

Prepofol’s effect on hmmoral imsmune systemn
was comganed with of soflorin in & study{16], aed
reported that lgh and [gM consantransions hed
decreased, [q03 conseniranssors had Increased
iwefloran applied cases at dth day whereas [gM and
2 consantrarsions had decressed and there head
been ne change in lof consantransions, In anothar
study by Erol et ol [17) 1o vevesl for revealing
cifects of propolol anscesthesia on the humeral
inunune sustems, they appliod the anaestehetlc
mgend at & desa of 2 mobkg for induction and 7
malen for maintance on 23 adults and menrsured
Immuncglobulin and complemant consantransions
before and after anaesthesin and 4 days later by
the luskidamelry mathod, They found sigralicant
decreasing in lgG, IgM, Igh and Cd in the
postoperstuvar perod and in @G and  IgM
consantansors ot the postoperaboar $h dang.
and ake sgnificant incresse in C3, CF a1 the
peomboparaiusar b day

Doericke e al(18) applied 2 mg'kg propalal
far irduclion on 32 velunter healthy adults, mada
waken them withoul exposing any operation then
measured  their - serum Bommuneglobulin and
complernent consamiranssors by laser nephol-
melry and racet immunoeechophoress respecta-
vehe. bafore anacsthosia and 1 day nter, and did
not found a significant change, These contma

192 1998 Easiern Lonreel of Mesdicime

dicting results of the 2 researches may be due fo
dilferences In methods, and, as in Deenickes,
having no surgicsl operation and applying low-
dose propedol. We found that there was a
significent  decremse  in kG, M oand A
comsantansions ot postoperatuver 30t minute.
ard in lgfh comantmnsions ab pastnperatuvar 24th
hour & ihe propofol opplied group by TG
Decreasing of oA al postoperabinar 30 minute
tnay be due o hemodilution but decreasing of 1g4,
al postoparatuvey 24th hour 5 due 1o anesthetic
agent, Other  immunoglobulin - consamiransons
bequn increasing  towards 24h hour due (o
disappering of the dilubonal alfect. This alss may
ba due 1o patients e began omal  laking
reurohurzaral  changes  developed by slress
reaction 1o tum back normal and hemadilutional
aifect to go awoy gradually. Lasting of decreasing
lgd conzantransions until the 24th hour is contran;
b the othor stedies, We found 1gM and I1gd fo be
decremsed mrd 190G b0 be unchanged in the
Thiopantane  applied  growp,. Unchanging
consantranslons of kG, a piller of humesal
Enmune system, Indlcates umimportence of Hawe
mmuresuppression causad by anesthetic agents,

[ecrease in lga, and IgM wene in harmany with
sams studies in which halathene, enflorons spival
anapsthaesia, neurolepl anesihesia, acupunciure or
fentanyl by banscutan  stimulation  had  been
aselied. but unchanging of 190G was condrary to
lheir pesults (16.19,20,21) Thiopentone hed &
smaller effect than propofol on the combement
spstern whike  decreasmg i C4 lewel  at
postoperabuar 30th minule was an unexpectsd
one in our study.

A decrease In [gA leads local infections
wharess a decreased IgM delays primany imimune
resporse. Mosl imporlant duty in immune
resmoree i of lglG. For that resson il suppeded
that thiopentone dess nel effect the immunity
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wery much allough il may incresse sisk oy
infection. Tough prepofol may ncease sk {or
infection and interfere with body defence sysfem, it
does ned effect local immumity keading inelfective
immune  response Main metion of  the
cotnploment systern s reladed 1o the humoral
irmrmuniby The sarslenmy alsn :|'.||aa|';.I an important role
in host defence by regulsling  the  leuccoite
migration and easing the lkosomes do come out
from the phagoegles. Therefore decrease in their
SR consantrarsions mey nof b thronaghhy
caelated  with  lhese  of  immuneglobelins,
Howaver  serurn compleman  consantansions
increese i the event of an increass in any case of
INCrRRSirg buarrioral IMINLNmsRons:.,

Eral at al.{17) repoded thal C4 consantran-
slors had decressed afier opsration whereas 3
and C4  comantransions  had  significianty
mereaded al postoperatuvar b dey. In ancther
shedy[16] it was found that decrense in C3 and C4
corganiransices in isolluren applied cases and
decrease just in G4 in propofol applied cases ar
postoperabuvar 0t minude were considerable
whereas increasing of C3 and C4 consantransions
In both propofol and isofluran applied cases at
postoperaiuvar 4 th dey wers significant. Deoenicke
¢l al obsersed noo significiant  veristion 0
complemant consan-fransicns in their study( 18]

At postoperatuver 3R minute, decreasing of
C4 consantransions in the shicperione  applied
moup and af C3 consantransions in the propodol
applied group were absersed in our study, IH's ako
obsarved that there was » significant imcreasing of
C3 in the propolel applied cases at 24th howr.
incramsing of G35, which has anaphuls losic and
chemotomic activities suggests hurraral &nd cellular
Enrmurresponsse actmtion

lt's reported fhat, alter researching by the PHA
method, both propofol and  thiopentone  hed
pochive effect on activation of e T cells, B cells,
Cl and CDE. Propedol had move eflect on the
Ch4 - aclivabion (19) MR- actvity in that sfudy
reported 1o be decreased. Decrease mn CD acliviiy
Is I hotrmony with  thal one mepoded by
Firttikanges el a where & ncmease in COB activity
is contrany to that (233,

Chaervation of mo sgnilicant change except
decreasing of CD4 in the thicpenione applbed
aroup is sirnilar o the findings by Sale et al (20).To
reveal thiopenton’s eflfect on the immunosystem in
general and oo the spinal ansesthesia, changes in
the T, Th, Ts, MK cells, lgGlgM and Igh
consanlmiicns ware messured and no significant
wariation was ohsened(20].

P0G Ensreen Sieena! of Mecicime

Relative decrease in levoocyte and hnphooyie
counls end  unsignificience of  the  difference
between  both  growps  may  be depond  on
hemaodilution. Enduration dismeters of the FPD
significantly  decreased  affer  ansesthesla  and
operazon. This was mare prominent in the
progaled applied group ard o hamnony with the
other variations In cellular and humaral immanity
pararmeatars,

In conclushon wie compered eHecls of propofol
ant thispentan an the immune system at humoral
aned cellular points and found propoled o hawe
greater effact This may depend on direcily
chembcal sttucture of the propofal | soya bean oil,
age-phospolipid and gliseral) ar indivectly eytokines
mediated by the agents. Altought the propoial hes
2 less toio efiect relative b other anaesiehetics in
immunadeprassive palients,

Ii's imerusesuppressive in vitre because of ils
fipid gradient at higher consantrations(23,24). On
the ather hond when compared wilh  fhe
thicpentome the propofol has a mons increasing
effect on THF -alpha and [L-1 alpha sysnihesis.
and & more decreasing effect on [L-18 and 32
synthesis while has no effect on 16, TNF
symtehsie] 18,25,26). We supgest thai on must be
carehull while chocsing patients for the propolcl
anesthesia because  of 8 considenshle
immunesupressive aflect. Sa it's wisefull nat 30 use
propalol @8 amesthatic in ocmses  in which
immunosupressics may ke risky, Lethose toking
Irrrunosupressive drugs and -if its used- patients
musd be properly probected agantst the inlection
risk in the shor term poctoperaluvar perind.
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