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Effects of early indomethacin on the lipid peroxidation in
experimental spinal cord trauma
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Ohbjective  This  sndy  is planned  considering _1h|:
comtemnporary climical sl experimental investigmicns
o the mechamisms and  apemds  cffoclive in the
etinperthegencsis of spirsl cord e, Unionunntely
camilinudng insudficlencies in the managermert ol spinal
card trouma give o gresl impemangs 0 cxpenmental
siadlicss o lss tepic

Methods Im this sudy, ciphty ATbino-Wistor mis, divided
m two groups of dory ench wene used. {Acoainal
Brapplication). A T5-TH @il leainesiomy was
perlioemed i every ra with ibe opcrbion microscepe
and spinal truma was achicved with s epidanal
eerhral angurnvsm clip. Immedialely on opening the
chp ¥ mpkg intmperiotcal indeenethidin Wik given (o
wine e appdication grioup
The van main provpe were divided o subgroups af
cight ruis [ was phmned 1 stop e Biachemical

reactiven a1 a differens time i seh ol these ashpronps

Iy the applicetion of liquid niragen e e spinal aonld

ol paravenchral suucires o she end of oainuces

1A ER G0, 2 D0, all the spimad comds wa norsvial

amd grnested feen funlier reacisans by imimersion in

the linukl nidrapen fank. The Jiped peroxidation leveks
were doscnel by daenmning  shiohebinne sl
reacisve suhsianees Farmation

Résmlts The sesuhiz of he sigly  sheaved  that ihe
administration of 3 mphe indomethacin immediaely
after spnal eord trasma indoces lipid peroxidotion ma
signiliant degree (peGO1R] in comparison (o the
ool g

Conchusion  Ihis seppcsts Ot dndimetlacin ey b
harmilul in spinal cord touna

Key wards Free mdicals, indeencthacin, spinal cond
Irarami

Introduction

Spinal taurnas wers nitially manased by
Hippoeretes with a simultaneous raction applied
tex th shulders ared hips, This methad, wilh same
listle modifizations, hed been used Gl eardy 19007
Beginning of this cantuny was ko infroduce new
methods In management af spinal cord injuries by
the grent support ol radiclogical discoveries (1), In
this hedl af the centung the increasitg rafe of matar
wehicle collisions and spod oe work-acckdents
resulbed spinal coed injury especially in voung-age
group, bringing up serlous social and economical
peoblems (2],

Many  expadmental  and  clinical  studies
perdotmed in fhe recent yesrs give atlention Lo
radical oxygen metaballites {ROM)  accusing of
playirg role in ebopathogerssis of  iraumatie,
ischemic, hemosrhagic, inflammatony and
degeneralive diseases of the systems, &5 well as the
cenbml mersouas spstan 13-25l,

Based on experimendal sledies, & secondan)
damage following the primand injery of dimect
rauma comes o he more reprsenlative of cell
death. It & demonstrated that the secomdany
denage & due o mulicentric  biochemical
reaction-chains proveking each ather (8.10,15 26-
3By, These reports mise the hope fo prevent the
searedany damage in neonal Esue evoled by

Acvepink for peblication: 7 March, 19%
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ROM, using phamnecological agenis. Considering
insulficiencies in the manageernent of spinal cond
trauma  throwgh so many  yews, the  great
importance of experimental studies s cbaicus,

In this study, balding in mind {he undedying
miechanism in secondary damege of newral tissue
aftey Echemic and maumalic processes, we
inueshioated  and  discussed  the  effects  of
indomethackn {IND. a member of nensteroid anti-
inflammatory  drugs  (MSAIDY, in exparimental
spinal cord trauma.

Different  experimental  rauma models  ase
amploved lor the study of diserders in acute spinal
card trauma. Detalls of drop-weight method and
compression with a constant weight for & definita
line have been described inprevious neports
16,30, 33 34 35}, Howener, & standard raumms ey
nal be accamplished on the cord since the space
al '\L‘GIQM-CGHW.‘I = quite vanahle in those
matheds. To present & move standardized method,
epadural balloon 18,353) or applying aneursm clip
(28,29.36.57)  wene  proposed  amd 00 was
demonsirated thai elip using i the hest in
comparzon (26.08).

Material and Method

In pharmaecokinabe sbadies it is found that a 3
g’k Intrapertoneal {1 p) dose of N0 reachas
maexirmum senen concenlration (13 wo mi in 10
minuces, dropping bo & pg iml in 30 mincles B pg
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‘ml in B0 minates, 4 i il in B0 mimutes [(9). In
uman beings, reporls Banmwarth e all [39), after
single dose of 50 myg. im., [IND passes blood-brain
bartier in 30 minutes and reaches a higher level
than the serum concentration in BOS in 2 hours,
Ihe pharmmacocinetic charactesstics are  also
slucdiedd  with  high  pedomance  liquid
chromatography (HPLE) (44).

In ihis experimental stucy, eighty Temales
Albino-Wistar rals, weighing 160200 o were
usad, The animals were randomly divided in fwa
main groaps of fordy (A= control group Be
vpplication growpl. In applicabion group, 3t i
p indomethacin (INDIOCIDE, Merck Shamp and
Dodime. France] was given to the rats Immediately
on opening the clip. The conlrol goup didn't
acaive any injections of vehicle o something elie.

The main groups  wsere  assioned o the
subgqroups of elght each congidering the tme to
dop the binchemical reactions by the application
Af liyuid nitroegen io the spinel cord adter rauma in
A1-B1 = 1. minute, AlS-B16=15. minute, AS0-
B30=30 minute, ABDCBA0=60. minute, AI0-
320 =90, minule.

The s were aresthetized by intraperitoreal
adringstraton of 5 ma'ky sodium thiopental
Fenthotal  Sodiumd,  Abbalt,  Turkevh The
haracic region was exposed by midline incision.
kg operation micoscope,  the paravertebral
mscles wiare desected bilalerally and TR-T1 todal
aminectomy was performed. Care was taken not
o cause spinal cord injury, if injury occurrad, the

Results

ral was omitted from the sudy, An extadurml
anaurysm olip (Yasargll aneunsm clip, FE 740K,
closing force =150 gms., Aesculapis, Cemnany)
was applied as to caplure the whele spinal cord
transversally side lo side, close {o the middle of
lamminectarmy site, Exactly ome minute Later, the clip
was opened. The rats all became paraplegic. In
apslication group (B3 mg kg i po IND was given
imnedialely on opening the clip. Al planned
irnes. biocherical reaclions in the spinal coed and
paravertebral lissues wene slopped by application
of Bguid mitrogen. The spinal cord wes dissected
and placed i liguid nitezen. It was covered with
aluminum foll, numbered, laken into a falcon fube
and immarsed in liquid nltrogan tank.

To assesz the lipid peroxidation levels, an
indirect method, thickarbbuse scid {TBA) besh was
useck (24.27.20.31.41). The frozen neural Issues
ware laken out and weighed, in a ratic of 10% put
indo 10M% tricholoro acelic acid (TCA) and mived
by wlirasonic vibration to obtain homeaenate. This
homogenate was centriluged (G000 cuele fmin) al
+42 for 15 minutes.0.5 ce from the supematam
was mixed with 1.5 o2 67% TBA. The mixiure was
put inte boiling water bath for 15 mimsles. A
pinkish color accured. Thiobarbifuric acid reactive
[TBAR} substances  absciption  vahses  were
determinad with spectrophotometer [Shimadau %,
UNL150-02). a1 532 mm. The resulls were
stafishically appralsad by ANCVA  {Anabsis of
Variares] sl

[able 1. Absorpbicn walues of liobarbulinc acid reactive subslances

Groups min 1 min 15 min 30 min G0 min 90
Contrcd By 006l (A15) Q067 (A0 0073 1ABD)  0.0R0 [AS) D066
Guoup (06S (72 007 0.063 0069
(Al (LD 0090 0.077 008D LR
0077 053 0,078 0062 0083

(LOED 0.085 0.0 0.0 0.085

0.085 0118 0.0u3 0107 0.128

0.083 0118 00697 0117 131

0.137 0.135 0115 0.123 0,140

Meaan 00534 (LOSEG 00878 0.0525 Q0975
Appizcation (B} Q065 (B15) 0070 (@aoy 0070 (BAd Q083 (BOO) 0070
Ciroup Q085 (L08R Q071 (g 0084
{B) GuaT oday 0,080 [H ) 0053
97 Q.0a7 (08 0122 D036

(L105 Q000 (L0591 0,162 ey

103 0107 0,053 0173 0107

0107 115 0,118 0,184 Q107

0, 1% 0.263 0124 D257 122

Mean .15 01168 920 0.1443 RLEL ]
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Table 2. Fesults of stalistical sest

EFFECTS CF INDOMETHACIN

Sourca of varialion

Sum ol squares Dagrees of Freedom

Miean-seuere F P
Muin Elfacts 016 5 iiie! £E53 035
Time S q AL 1733 153
(rroip A 1 007 SE3Z e
2 Weay Interaclions R 4 Log 1361 255
Residual il e 01
Tatal 104 T4 A

In Table 1, the absomdion wvalees obtained
from groups A and B oare shown. When ihe
obsomption values In groups & and B are compared
statlateeally, the wvalues in applicabon group are
significanthy higher than those In conired group
(Table 2, p=1{1.018]

Abo in Table 1. the mean absomplion values
are calculated. The highes! msan ahscoplion value
[0.1443] prasents in subgroup BEO, The bowest
absorption value (00834 presants in subsgrowp A1,

Discussion

The higher amountz of lpid content in neural
tisgue give the impression that the hamiul effect of
liped peraxidalion process caused by ROM should
be stionger than in olkar fissues. Mainly by BOM,
lipid parcxidation in cefl membrane causes breaks
in phospolipids and acowmulation of amchidonic
acdd  (AA)  Following  biochomical  reacliore
genarale AA metabolifes. Ad metabolites induee
free oxygen radical fommation, and ale directly
cause gecondary darmage 4.9, 142032 35-27 42.
52).

In an effort o redvce secondary damage,
MSAIY are suggested, also indemelhacin from
MNSAID, for known effects in AA metabolism and
lipid porewidation. Some known eflects as cyclo.
ouggenase ensyme inhibiion, phospholipase A2
inhibiticn, divectly OH scawenging and meatal kons
birding imply 2 possible benelid o prevent secon-
dury  demane  (7.9.06.18.21.23.24,31,43,.47 -
50,53-58).

v the cthier hand, IME induces cxugen redical
fomation in peulredils (5.59.50) and candes the
patential of own-oxidation lo form any active
redical 151} te be harmiul, Besause of dhis
paradow, we Bwought it would be inferesting ke
sty with TND,

Te achieva spinal trauma, we used snesmsm
clip, reported  to achieve more  starderdized
treuma than the other techniques (25.38) We
praferred drug sdminiskation after frmuma. Hence,
wir get the chance of using drug in human heings
caly afler frauma and this may reliably reflect the
clideal  applications. When  investigating  |he
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relationship bebweeen lipid peroxidation level and
tirne, we based on the previcws siudics (51.62)
We preferred the TBA fest which is widely used in
assessing the amourd of TBAH substanees, 1o
show the level of lipéd peromidation, since
technical difficulties in some ot-her lechniques e,
9. Huin msonance speciroscopy) s reported
(112227 20.31.37.41,61)

The data (Takle 1) reflects the higher levals of
TEBAR substances in  application  group  are
stalistically significant {p=0.018) and show that
MDY ineresses the peroidation of cell membrana
phespholipids, if used as above, When the effects
of ML via time are exarmined, TEAR subslasees
pich upal minute 60 [means lipid perodation
reaches the highest level in 60 rmimates), Howevar,
the ceemparison between the mesn absorplion
values due fo time is statiztically insignilicant, only
a slight pick al minute 15 & presant. (ANOVA
F=1.733 P=D.153}

Burmerous investigations have been undertaken
i an elfert to show the benedits of INDY. Since the
extremely complicated mechasisnms in secondary
injury ol spinal rauma are considarad. i soems the
known and unknewn effects of IND procoss, [t is
demonstrated that sorme NSAID ard IND induee fha
oopgen radical foemation B human newtalils via
mbibition of diaciglerel [DAG) lipese enzpme
159600 Fallwell at. all. 21) proposed that, In
attenticer o same MSAID (e, g persedlamin meacks
with OH and HOCT o form sulphur sdicals) [N
ma form (e owrrradical by & similar mechanism. In
thiis waws, IND ray piewake lipid pevoxidabion 2= a
mwidt of inducing eeamgen mudical lommation
poeltraurmetic neulrofll agaeegation, or reading with
M and HOHCT s b T any edher taxic radices,

Conclusion

The liferaiure exhibits a lol of repers on weaful
eifecls of WD and wry few  on harmful
characteristica. Cur shudy shows that IND incresses
the secondany damage after experimental acute
spinal cord rauma by elevation in positrumatic
lipid peraxidation. These prove the harmiul eflects
in controversy to be darminant,
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It & necessery fo plan move experimental
studies

simea  urderlying  mechenzms - of

postraurmetic injuny ere exrermly corplicated

and 1o

disouss  the  subject  on coming

s Ligations.

=
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