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SUMMARY
The purpose of the presenl experimental study in
rabbits, was to investigate the correlation between
gfobal cerebral schemia and serum Neuron Specific
Enolase (NSE} levels and the éffects of magnesium
swifate infusion (Mg504) on serum NSE levels,
We used fwelve male New Zealand rabbits divided
randomly inte  two  groups.  Hypotensive cercbral
ischemia mode! was performed by clipping common
carotid arteries for gne howr under propofol anesthesia,
One hour later, clips were opened, The six rabbits (first
group) were perfused only with sodium chloride 0.9%
and, the other six (second growup) were perfused with
magnesium sulfate solution 2.5 mmolkg'h far one hour.
Blood samples were obtained for measuring serum NSE
and Mg levels before cerebral ischemia, after ischemia
and after reperfusion periods. Serum NSE levels were
measured  wsing en:yme immuncassay (Cobas Core
MNEE EiA FRoche Kit). Serum magnesivm levels were
determined vsing spectrophotometric Menarint Cod Kit,
Statistical analysis were performed using Mann Whitney
L test, We obtained sfatistically significant increases in
serum neuron specifie enclase concentrations after
global cerebral ischemia (p<0.05). Magnesium sulfate
infusion has increased serum magnesivm levels{p<d,05)
but not changed serum NSE levels. In conclusion, in
addition to the cerebrospinal flgid, serum nouron spe-
cific enolase estimation may have a predictive value in
the evaluation of the cerebral infarction and a prognostic
parameter during post (schemic course. MgS04 infus-
sion doesn’t have any effect on serum NSE levels.
This study has been performed in the research
labaratories of Dokuz Eyldl University Medical Faculty.
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Meuron specific englase (NSE), a dimerlc glycolytic
gnzyme, onginate predominantly from cytoplasm of

neurans and neurcendochine cells. |t is structurally

Rome, Haly

UzeT
Tavganlar dzerinde gergeklestivilen bu deneysel galisma
Fakdltemiz aragtirma laboratuvariarinda gergeklestinil-
migtir. Calsmamin amaci, olustwruwfan global serebral
iskemi ile serum ndron spesifik encaz (NSE) degerlerd
arasindaki iliskiyl ve magnezyum silfat inflizyonunun
serum NSE dilzeyine oflan etkisini incelemek olmustur.
12 erkek Yeni Zelanda tavsam rasigele ki gruba
dyrilarak galisiidi. Propofol aneztezisi altinda hayvanlara
bir saat siiren arferia karotis komminis klipl uygulanarak
serebral akim durduruldy, Kiipler agildiktan sonra birinci
gruptaki toplam 6 ftavsana %:0.9 sodyum  klorir
infizyonu; ikinci gruptaki & tavsana ise bir saat siirell
magnezyum siilfat (2,5 mmolkg/ht inflizyonu yapiid,
Sorebral iskemi olusturuimadan dnce, ofusluruiduktan
bir saat sonra ve bir saatlik reperfiizyon  déneminden
sonra kan drnekler alindr. Serum NSE degerieri onzim
immunogssay [Cobas Core NSE EIA Roche kil)
kulfarilarak, Serum magnezyum  degerleri  ise
spoktrofotometrik yintemile (Menarini Cod kit) Slgiidd.
Veriler Mann Whitney U testi kullanilarak degerfendirildi.
Sonugta serebral iskeminin birinci saati sonunda NSE
degerferinde anfamil artis oldugy (p<0,05), magnezyum
siffat  inflizyonuoun ise serum NSE  degerlerini
ethilermnediqi saptand).
Bu  wverilerfe serebral  iskemide olusacak serebral
enfarktusun dederlendirmesinde bayin omurilik sivisinm
yaninda, serum NSE dlgdminin de, serebral iskeminin
tanmnmasinda ve iskemi sonrast dbnemde, yol gésterici
bir parametre olabileceqi, MgS04 inflzyonunun serum
NSE dizeylering efkilemedigi kanatina varnid),
Bu galigma Dekuz Eylil Universitesi Tip Fakiltesd
aragtirma laboratuvannda gergekiestirilmistir,
Anahtar sdzcikier: Global serebiral iskemi, serum ndron
spesifik encaz, magnezyum, deneysel model,

and immunologically  distinet  from  non-neuronal
enolase. NSE is stabl in biclegical fiuids and is a

major neurgnal protein which constitutes a significani

" This sludy was presanted in the 27, Songress of European Faderation of Neurclogical Society | 30 Geotober-3 November 1966
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percentage  (aboul 1.5%)  of total seluble bran
proteins (1) In neuronal injury, changes In membrane
integrity may cause leakage of proteins such as NSE
from cylesol  inlo the extras celiular space. Indeed,
{CS8F) is a

good prediclor of brain damage in expsrimental

increased MSE  in cerebrospinal fluld
cerebral ischemia . Increased NSE levelsin the CSF
have also been reported following a varisty of nervous
system diseases such as cardiag arrest, head injury,
izchemic: strake:  hemorrhagic  stroke, multipls
sclerosis ana brain necplasm, West  syndrome,
Cargnary artery syndrome. vascular dementia (2-13).
Inman, the level of CSF - NSE has been positively
correlated with the degree of cerebral tissus damage,

naurclogical outcome and mortality (14-17)

YWhile multipie reports have shown the présence of
elgvation in the CEF NSE concentrations following
nerdous tissue damage, there are very few studies
concerning blood  NSE  changss related  with
exparmental global cerebral ischemic damage and
the effects of magnesium sulfate (MgSQ4) on it The
purpose of the presant expenmeantal siudy in rabbits
was to investigate the correlation belwsen global
cerebral ischemia and serum MSE  levels, and the

effects of Mg304 infusion on serum NSE |evels.

MATERIALS AND METHODS
We wsed 12 male New Zealand rabbits weighted
1900-2400q0, randomly grouped in two. Before the
surgical procedurs they were infused withr NaCl 0.9
%, 2mlf kg! hour. Trachectomy and mechanical
ventilation were performed under profobol anesthesia.
Both Commen Carotid Arteries  were chpped  with
721 FE Yasargil's microvascular clip and hagmeragic
hypotensicn was performed by drawing blood on
CFDA sal (Cirate, Phosphate, Daxtrose, Adenosine)
until the bload pressure decreased 25-30% of total,
After an ischamic penod for ene hour, the clips were
cpened. Then immediaiely six of the rabbits (first
group) were perfused with their own blood taken into

CPDA sol and NaCl 0.8 %. The ather six (second

group) were aiso perfused with their own blood plus
MaS04 infusion, 2.8mmol'kgih for one hour, Blood
ischemia, after

samples were collected befgre

ischemia ana afler reperfusion  periods.. Serum
samples were stored at -70°C until analysis, Since redg
blood calle contained considerable amount of NSE.
serum samples with any haemolysis had not been
studied (18). Serum NSE levels were delermined
using engymoimmungassay (EA) kits (Cobas core
NSE ElA Roche kit) and the EMA incubator, ElA
washer, EIA photometer; This sqlid phase ElA, based
on the sandwich technigue, was described-in detail by
Jacobi and oneReiber (19). The only difference was
the reduction of the incubation time to 156 minues
using the ElA incubator and tetramethyloenzidine as

the substrate solution with a final reading at 450 nm;

Serum magnesium levels were determined using
spectrophotormetric Menarini (R) Cod  Kit. Statistical
analysis were parformed by using Data Sigma Stat
warsian 1.02 Statistical Analysis System 1992 and

Mann Whitney U test,

This study has baen perdormed in the multidisciplinary
research |aboratories of Dokuz Eyldl  University
Medical Faculy.

RESULTS
Serum MSE and Mg levels obtained are shown in
Tablz 1, Figure 1 and Table Il, Figure 2 respsctively.

The falicwing results were chtained -

1. For the first group serum NSE concentrations
obtained were (36,3326.38) beforg ischemia,
(87668 = 189) after one hour ischemia and
{78,33213.5} after reperfusion with NaCl. For the
second group serum-NSE  concentrations were
(47,16213.34) before (26.00£20,63)

after one hour ischemia, (T9.83£16.91) afler

ischemia,

reperfusion withMgS04 sal. Serum-NSE concent-
ratiens were found significantly increased after one
hour ischemia and after reperfusion either with
NaCl or with MgS04 {p<0,05) Table |, Figure 1
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For the first group serum-Mg values were (4,52+
0,66) pefore ischemia, (5,40 40,53) after one nour
ischemia; (5.46+ 0.82) after reperfusion. Far the

second group serum-hMo values were(3 dd+ 00271

Derore

schemia

15,08+ 0.63) after cng hour
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ischemia, (8,10£0.44) after reparfusion. Serum-Mg

values  were  Incressed  significanily  after

reparfusion with Mg304 in the second group
ip=0.05) Table I, Figure 2.

Table L. Serum-MSE concantrations (nafml) of twa groups were significantly increased alter ischem:a and reperfugion (F<0.03)

COmpare: d o praiscnemia

Groupi

Group 2

Before ischemia
Aller ischamia

Alter reperfusion

36.33 + 639
8766 + 1881~
7633 41357

471641324
95.00 = 20.63°

7983 +15.9:°

Serim N3E Levels

*

W Group!
O Group 2

| {1k, 0

Sf}.ﬂ{'r-/

G, 0

A0 -/

ng/ml

LN E ~

0,004 e

Refore sehemaa

Acfer 1schemia

After reperfusion

Figure 1. Serum NSE alterations afler Ischemia, and affer reperfusion compared 1o pre-ischemia were significant (p<0.03)

Table |, Serum Mg mean lavels (mgésl) increased sign
F‘rEiEC"IEI‘I‘IIE

1 i

icanily after

WgSd reperfusion 0 group 2 (p=0.05) compared o

Group 1
Bafore ischamia 452+ 955
ftar ischemia 540 +0.53
Afar reparfusian 546+ DE2

Group 2
J4q 021
5.08 = B3
810 2 D447
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Figure 2. Serum Mg, Alteraticns after Ischemia and afier reperfusion compared to pre-ischemia were

DISCUSSION

Although many. modern imaging techniques such as
CT, MEl and positron emission tomography yield
important information concerning the status of the
brain ischemic insull, they cannot distinguish
irreversibly damaged tissue from reversible changes
(4-4,18). The analysis of nervous tissue specific, cell-
damaged related proteins, such as NSE, may
confribute to the actual structural brain damage
19,13,20), Indeed, in experimental and clinical studies
a correlation between NSE concentrations in the CSF
and brain has been shown by varnous investigators
(1.5,10-12,16,19-24). But temporal profile of NSE in
the CSF and brain during ischemic process remains

incompietely understood.

Baron el 3l in thelr experimenial study have
suggested that NSE was |eaking from damaged
ischemic neuron nto the systemic circulation and that
it could be detected in the peripheral circulation (19).
difficulties with CSF
measurement of plasma NSE may be wvaluahle (2-

Given  the sampling,

4.19) and gives implications for the treatment and

progrcstic parametsr during  post-ischemic course

{25.28). In our experimental model we produced
complete global cerebral infarction and studied blood
MNSE levels at the end of the first hour of infarction and
after reperfusion (Table 1, Fig.1). Some experimental
studies have  shown that neuronal damage in
ischemic process is dynamig, beginning at 2 h after
infarction and continuing to develop up to several days
{2-4,19), Under certain pathological cenditions, such
as ischemia, protein may pass the blood brain barrier
{BEB). In cerebral ischemia induced by occlusion of
commeon carotid arieries, it was found that the
permeability of BBB changes occur immediately after
ischemic msult. In the initial stage of ischemia
micrepinocytosis take place in the BBB and Izter it
appears 1o be passive leakage through necrolic vessel
walls. In the present study we found significantly
increased serum NSE levels(p<0,08) after cne hour
glckal cerebral ischemia (Table |, Figure 1) and
reperfusion. It appears that, In our case, one hour
common  carotids ligation resulted with complete
cerabral infarction and leakage of NSE to the
circulation through damaged nervous and wvascular
tissues. However, NSE has also been demenstrated

i the platslets  although 30 folds less than that
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present in the brain tissue and also influenced from
nasmolysis  (15.28). Althought we did not use
haemaolysed in this study, it is possible that platelst
alterations following cerebral complete infarction might
aiso contributed to the serum MNSE increases in our

CAS8S:

Slight decreases in serum NSE levels measured after
reperfusion in the present study could be due to the
possible degradations of NSE by macrephage and/or
proteinase locally and hemodilution produced by auto-

transfusion plus MgS04 infuson.

Exparimental studies have shown that Inorganic

magnesium ions may prevent anoxic damage (17,24},

Past ischemic injury in CA1 neurcn of the rats Is
prevented by magnesium {17). Bul in the present
study we did not find any difference in serum NSE
levels in animals which were infused with Mg504 after
ischemia. It appears that MgS04 did nol have any
effect on serum NSE levels. Figure 2, Table |1,

In conclusion, il appears that in complete global
experimental cerebral infarction serum MN3SE  level
increases as early as one hour after infarction. Serum
NSE estimation may have some prediclive value in
the developing ischemic injuries and prognostic
parameter during post-ischemic course. Mg S04
infusion doesn't have any effect on serum NSE levels.
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