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The aim of the study was to evaluate recovery of the cortical bio-
electric activity (ECoG) after 30 min bilateral occlusion of the common
carotid artery in gerbils, and to analyse the causes of its secondary
decline.

MATERIAL AND METHODS

The experiments were carried out in 22 adult Mongolian gerbils
under intraperitoneal pentobarbital anesthesia (70 mg/kg). Two groups
of animals were studied — 10 with pathophysiological control and
survival time up to 9 hrs, and 12 without above control to assess pro-
gression of morphological alterations. All surgical procedures were
performed using 125 X binocular operating microscope. In animals
from the first group electrocorticogram — mono-polar and bipolar
leads, electrocardiogram — second limbic lead and blood pressure from
the femoral artery were continuously recorded. An anterior midline
cervical incision was made and both common carotid arteries were se-
parated free from accompanying structures. Bilateral common carotid
artery occlusion of 30 min duration was produced with aneurysm clips.
Animals were tracheotomised, and during the period of respiratory
disturbances (12—13 min after occlusion) supportive controlled ventila-
tion was applied. Cerebral bioelectric activity was evaluated on the basis
of 5 grade score. Postmortem intra-aortic dye injection was performed
to demonstrate communications between vertebro-basilar and carotid
arterial systems. Animals from the second group were sacrificed every
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hour after ischemia in groups of two up to 6 hrs, perfused with saline,
and fixed with formaline. Routine histological staining (hematoxylin-
-eosin, Kllver-Barrera) was applied.

RESULTS

After common carotid arteries occlusion blood pressure increased
around 40 mm Hg and in a majority of cases it was never below the
control values till the end of cerebral ischemia. During the whole is-
chemic period the bioelectric silence was recorded from the cerebral
cortex. Between 10 and 12 min of cerebral ischemia the respiratory
disturbances developed and it was necessary to employ supportive con-
trolled ventilations. Since 10—15 min of cerebral ischemia progressing
bradycardia developed which was moderate at the end of ischemic
period. Release of the common carotid arteries occlusion produced al-
ways a rapid drop of blood pressure which later on normalized, how-
ever, in 3 cases pharmacological support was necessary. Recovery of
ECoG took place between 50 min and 3 hrs after the end of cerebral
ischemia starting from the low frequency high voltage bioelectric activ-
ity reaching in two animals the control tracing. However, in 8 animals
it never reached the control values being 25—50% lower as compared
to the control amplitude and frequency. After this period secondary
slow, progressive decline of ECoG appeared, and animals survived less
than 9 hrs.

The morphological alterations were symmetrical and appeared al-
ready | h after ischemia. They were characterized by vacuolization of
neuropil with generally unchanged neurons. Since 2—3 h after ische-
mia progression of alterations was distinct and characterized by tissue
rarefaction and disseminated degenerative changes i.e. ischemic cells
in neocortex and hippocampus. Since 4 h after ischemia, typical edema-
tous alterations appeared in the white matter accompanied by demar-
cated necrotic areas in the grey structures. Focal necrosis in the neo-
cortex and hippocampus (H2 sector) with fully developed edematous
features of the white matter were evident in the 6th hour after ische-
mia.

Postmortem intra-aortic dye injection revealed in all animals very
small vessels linking the basilar artery with the posterior cerebral
arteries, providing insufficient communication between the wvertebro-
-basilar and carotid circulations.

DISCUSSION

The results confirmed our former studies (Pluta, Kapuscinski 1980)
and those of other authors (Hossmann, Zimmerman 1974) that spon-
taneous bioelectric activity may recover even after 30 min of cerebral
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ischemia in normothermic conditions. In a majority of cases the ce-
rebral bioelectric activity progressively deteriorates leading finally to
the brain death. Abnormalities in brain circulation that occur during
the recovery period may play an important role in the pathomechanism
of irreversible tissue lesions (Mossakowski 1978). The above data clearly
show that during recovery of ECoG with tendency toward normaliza-
tion, considerable progression of structural alterations exists with do-
minance of cytotoxic edema. They suppress the bioelectric activity for
the second time leading to brain death. After longer period of cerebral
ischemia even normalization of ECoG seems to be of no prognostic
value. The widespread microscopic damage can be predicted by quite
different sets of clinical criteria for brain death (Black 1978). The clinic-
al evaluation considering the duration of cerebral ischemia seems to be
the crucial survival prognostic factor.
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ROZPRZEZENIE POMIEDZY POWROTEM KOROWEJ AKTYWNOSCI
BIOELEKTRYCZNEJ | POSTEPEM ZMIAN MORFOLOGICZNYCH
PO NIEDOKRWIENIU MOZGU U CHOMIKOW MONGOLSKICH

Streszczenie

W znieczuleniu pentobarbitalem u 22 chomikéw mongolskich wykonano 30-mi-
nutowe niedokrwienie mozgu przez obustronne zamkniecie tetnicy szyjnej wspol-
nej. Podczas niedokrwienia i w okresie poischemicznym u zwierzat oceniono
zmiany cisnienia krwi, czynno$ci oddechowej i serca oraz aktywnosci bioelektrycz-
nej kory mozgu. Pos$miertnie oceniono zmiany morfologiczne w moézgu. Sponta-
niczna czynno$¢ bioelektryczna kory moézgu powracata pomiedzy 50 min i 3 godz.
pc zakonczeniu niedokrwienia mozgu, osiggajac w niektorych przypadkach kon-
trolng amplitude i czestotliwo$¢ zapisu. Podczas powrotu czynnosci bioelektrycznej
moézgu z tendencja w kierunku normalizacji obserwowano progresje zmian struk-
turalnych z dominowaniem obrzeku cytotoksycznego.
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Rozwéj zmian strukturalnych powodowat pogorszenie czynnosci bioelektrycz-
nej prowadzac do S$mierci moézgu. Wyniki badarn wskazujg, ze kliniczny poglad
biorgcy pod uwage czas trwania niedokrwienia mézgu wydaje sie by¢ uzasadnio-
ny i jest gtbwnym czynnikiem prognostycznym przezycia.

AE30PrAHMB3AIIKfl ME5KAY BO3BPAUJEHHEM BHO3J1IEKTPMHECKOM KOPKOBOH
AKTWBHOCTK H EIPOrPECCOM MOPOOJIOrHHECKHX M3MEHEHKJ1 nOCJIE
MIBEMMH TOJIOBHOrO MO3rA Y MOHrOJIbCKHX XOM5IKOB

Pe3K>Me

B aHecTe3HH neHTOG6apOHTajioM y 22 MOHroubCKHX xomhkob aBTopbi npoH3BejiH 30-MHHyT-
Hyto MineMHKJ rojiOBHoro MO03ra npw noMouw jjBycTopoHHero 3aKpbirnB odujeii cohhoh apTepMM.
Bo BpeMH HUieMMM H B nOCTHIUeMHHeCKOM nepHO/ie OHH OUeHMJIH y JKHBOTHbIX H3MeHeHHfl AaBne-
hhh KpoBH, nbixarejibHoil (JyHKUHH h AeaTenbHOCTH cep/ma, 6no3JieKTpwHecKOH aKTUBHOCTH
MO3roBOH Kopbi, a TaioKe Mop4>ojiorn4ecKne M3MeHeHna. CnoHTaHHaa 6HO3JieKTpnMecKaa (j)yHKuna
MO3roBO0O Kopbi BO3Bpamajiacb Mexay 50 mhh. h 3 nac. nocne OKOH4aHHfl muicmhh ronoBHoro
MO3ra, AOCTMraa b HexoTopbix c-iynaax KOHTpojibHyio aMnjiHTyny m nacTOTy 3anncn. Bo BpeMH
BO3BpameHHH 6HO3JieKTpn«iecKOH (jiyuKiiMM rojiOBHoro MO3ra co CTpeMJieHneM b HanpaBJieHHH
HopMaJunaijHH aBTopbi HaOJUO"aliH nporpeccmo CTpyxTypalibHbix M3MeHeHMii ¢ AOMMHiipoBa-
HHeM UHTOTOKCHHeCKOrO oTexa.

Pa3BHTne CTpyKTypajibHbix H3MeHeHnii BbBbiBajio yxyfluieHMe 6no3JiexTpnHecxou (JjyHxmm
h npHBOAHJio x cMepm rojiOBHoro MO3ra. Pe3yjibTaTbi McclieAOBaHHH noKa3biBaioT, hto kjihhm-
HecKoe MHemie, npHHHMaiomee bo BHUMaHne npoaojnxHTejibHOCTb hhicmhh ronoBHoro MO3ra
KaaceTCB 6biTb odocHOBaHHbiM m SBIJiBeTCii rnaBHbiM nporHOCTHHecKMM (J)aKTopoM nepexMBaHMH.

Authors’ address: Medical Research Center, Polish Academy of Sciences,
3 Dworkowa Str., 00—734 Warszawa



	‎C:\Mossakowski_Neuropat_Pol\1982_20_3-4_471-474\1982_20_3-4_471-474 (1).tif‎
	‎C:\Mossakowski_Neuropat_Pol\1982_20_3-4_471-474\1982_20_3-4_471-474 (2).tif‎
	‎C:\Mossakowski_Neuropat_Pol\1982_20_3-4_471-474\1982_20_3-4_471-474 (3).tif‎
	‎C:\Mossakowski_Neuropat_Pol\1982_20_3-4_471-474\1982_20_3-4_471-474 (4).tif‎



