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¢/ There have been interest in the role of some drugs in the pathohysiology of spinal cord in-

jury. In the present study we have evaluated the effects of treatment with nimodipine,
TRH, GBE on functional recorvery and histopatological changes when these drugs are
administered after spinal cord trauma in the anesthelized rabbits. 50 rabbits were divided

in five treatment groups. Group 1 (10 Rabbits) received nimodipine (500 ug/kg/day intra-

peritoneally) during first 7 days. Group 2 (10 Rabbits) receivied TRH (2,5 ug/kg/day intra-
peritoneally) during first 7 day. Group 3 (10 Rabbits) received GBE (1 mgr/kg/day intra-
peritoneally) during first 7 day. Group 4 (10 Rabbits) received nimodipine, TRH, GBE at
the same lime, during the first 7 days. Group 5 (10 Rabbits) received no drug after spinal
cord injury. There was no significant clinical and histopatological differences scores
among the three treatment groups (Group 1, 2, 3) whereas Group 4 had better clinical
scores than other groups.
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Deneysel Spinal Kord Yaralanmalarinda Nimodipine, TRH ve Gingkgo Biloba
Ekstresinin Etkileri

Spinal kord yaralanmalarinin fizyopatolojisinde bircok ilacin énemli rolleri vardir. Bu
calismada, anestezi altndaki tavsanlara spinal kord travmasi yaptiktan sonra Nimodipine,
TRH ve Ginkgo Biloba Ekstresi (GBE) verilerek, bu ilaclann fonksiyonel iyilesme ve histo-
patolojik degisiklikler tizerine etkileri arastirildi. Toplam 50 tavsan bes gruba aymnldi 1.
Gruba (10 tavsan) 500 pug/kg/7 gtn stireyle Nimodipine intraperitoneal olarak verildi. 2.

Gruba (10 tavsan) 2.5 pg/kg/giin TRH intraperitoneal olarak verildi. 3. Gruba (10 tavsan)
1 mgr/kg/7 gun intraperitoneal olarak GBE verildi. 4. Gruba (10 tavsan) Nimodipine,
TRH ve GBE ayni anda verildi. 5. Gruba (10 tavsan) hicbir ilac verilmedi. 11k ti¢ grup
arasinda 6nemli bir klinik ve histopatolojik fark yoktu. 4. Grup klinik olarak digerlerinden
daha iyi idi.

Anahtar Kelimeler: Spinal kord yaralanmasi, TRH, GBE, Nimodipine.

Spinal cord injury (SCI) is a physical-
ly, psychologically, socially, and economi-
cally devastating disease for the patient and
relatives. Paralysis resulting from central
nervous system (CNS) injury has been re-
cognized for more than 2000 years. We do
not know its incidence in Turkiye, but it is
40 per million population or about 10.000
new cases per year in USA.

Since Allen (1908), many surgical expe-

riments have been done on SCI and various .

treatments including hypotermia, steroids,
hyperosmotic agents and m(}{elotom% to re-
duce the spinal cord damage 2.3.4.9),

Calcium antagonists have been shown to
have a variety of physiological effects that
theoretically should be benefical in treating
ischemic CNS injury and these include abi-
lity to: 1) block post ischemic perfusion; 2)
inhibit cerebral vessel contractions induced
by seratonin, blood or thromboxane; 3) di-
late pial vessels; 4) increase cerebral blood
flow(6:7.8.9.10.11) 15 1985 Faden and co
workers demostrated that treatment with
the neuropeptide TRH enhanced neurologi-
cal recovery from SCI in cats.

The mecanism by which TRH exerts its
therapeutic action in spinal injury is uncer-
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tain. A free-radical scavenger, Ginkgo bilo-
ba extract (GBE) prepared from dry leaves of
maiden haus tree (Ginkgo biloba) leads to a
multiplicty of effects. The therapeutic bene-
fit of GBE is supported by hemodinamic
properties leading to the equilibrium of
blood flow in small vessels normalization
of metabolic parameters in ischemic and
hypoxic models and restoration of muscari-
nic receptors in old animals GBE has been
shown in vitro and in vivo to be a free-
radical scavenger; thus it is postulated that
at least part of its peculiar qualities are due
to a "membrane elfect”, some others being
related to enzymatic regulation and neuro-
mediators(12-13.14),

MATERIALS AND METHODS

The experiments were carried out on 50
male rabbits, weighing 1,5-2 kg. They were
anesthetized with ketamine hydrocloride
(50 mg/kg intramuscularly) and sodium
pentobarbital (40 mg/kg intravenously) and
spinal cords were exposed with thoracal
(Th8-9) total laminectomy.

The spinal cord was traumatized utili-
zing a modification of the Allen method by
dropping a 10 gr weight from a distance of
30 cm through a guide tube onto a 10 mm?
impact plate. All rabbits were traumatized
and divided in five groups. The first group
(10 rabbits) was treated with 500 pg/kg/day
nimodipine (Nimotop 50 ml bottles contai-
ning 10 mg Nimodipin; Bayer-Germany),
the second group was treated with 2,5 ug/
kg/day of TRH (2 ml ampoules each contai-
ning 200 micrograms of protein Tyrotropin
Releasing Hormone; Roche Products Limi-
ted-England), intraperitoneally. The third
group (10 rabbits) was treated with 1 mg/kg/
day GBE (Tebonin p.i. ampoulles containing
50 mg Ginkgo-biloba-Blattern (50:1) equi-
valent of 12 mg ginkgo glycoside; Dr. Will-
mar Schwabe Karlsruhe-Germany) intrape-
ritoneally, during the first 7 days. The
fourth group (10 rabbits) was treated with
nimodipine, TRH, GBE intraperitoneally at
the same time. The last group (10 rabbits)
was kept as a control group and received
only saline. All the rabbits were administe-
red intravenous 5% dextrose and 0. 9% iso-
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tonic NaCl for 24 hours and a catheter was
inserted into the bladder until bladder cont-
rol become automatic.

The modified Tarlov score was used to
assess post injury recovery everyday The
Modified Tarlov Score is based on a recove-
ry scale of O through 5 with respect to the
hind limbs: 0, no movement; 1, perceptiple
movement; 2, active movement; 3, able to
support weight: 4, walks with delicit; or 5,
normal gait(ls'”' 8) 21 days following
compression injury all animals were killed
by an IV infusion of overdose sodium pent-
hobarbital. Spinal cord segments to include
1 cm above and below the traumatic area
were removed for pathological examina-
tion. The fixed cord segments were sectio-
ned serially and examined by light micros-
copy. Serial paraffin sections stained with
H.E. were evaluated. Sections with the most
extensive and severe lesions were then gra-
ded according to the following criteria (Fi-
gures 1-3).

Grade 0; no histological evidence of in-
jury.

Grade 1; mild injury minor signs of in-
jury are present such as focal accumulation
of hemosiderin-laden macrophages, foamy
macrophages, or extracellular pigment; loss
of nerve cells with vacualisation of white
matter, primarily involving the base of the
posterior columns.

Grade 2; moderate injury: loss of gray
matter with central cord cavitation, the
cystic lesions may contain foamy macrop-
hages.

Garede 3; severe injury: extencive cystic
necrosis involving both gray and white
matter. The residual spinal cord if present
is represented by a thin peripheral rim of
gliotic white matter.

RESULTS

Neurological function of the hind limbs
was graded with the modified Tarlov score.
There were no significant differences
among neurological scores of the groups
(Group 1,2,3) but Group 4 was better than ot-
hers (Table 1). Similarly histoatological
scores did not differ significantly among
the five treatment groups (Table 2).
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Figure-I :Garade I histopatalogical changes: slight edema and localized vacualisation in
the gray matter (Hematoxylin and Eosinx25).

Figure-III : Garade III changes widespread destruction and fibrosis effecting both the gray
and white matter (H&Ex25).
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Table-I : The Distribution of The Cases according to Tarlov Score and Treatment Type

Tarlov Nimodipine TRH GBE Nimodipine Control
score TRH+GBE Group
0 3 2 3 0 2
1 0 1 1 0 2
2 1 1 1 1 3
3 3 2 1 2 2
4 2 4 4 5 1
5 1 0] 0 2 0

Table-II : The Distribution of The Histological Evidence according to Treatment Type

Group 1 Group 2 Group 3. Group 4 Group §
Grade O 2 3 2 4 1
Grade 1 4 3 2 5 3
Grade 2 2 3 6 1 3
Grade 3 2 1 0 0 3
DISCUSSION ronophagia by polymorphonuclear leukocy-

Some models for studying spinal cord
trauma have been described. The neurophy-
siological parameters that can be monito-
red in these models include blood pressure,
spinal cord blood flow, somatosensory-
evoked potentials, electroencephalogram,
blood gases and vital signs. In addition,
histological preparations for histochemical
fluorescence and neuronal tissue stains can
be made from cryostat sections of the cord
tissue19:20) Trauma to spinal cord triggers
a progressive series ol auto-destructive
events that lead to varying degress of tissue
necrosis and paralysis, depending on the se-
verity of the injury. Patological changes
include petechial hemorrhage progressing
to hemorragic necrosis, lipid hyprolysis
with subsequent prostaglandin and leukot-
riene (eicosanoid) formation, loss of Ca?*
from the extracellular space and loss fo K*
from the intracellular space, ischemia with
consequent decline in tissue 02 tension and
energy metabolites, and development of lac-
tic acidosis, edema, inflammation, and neu-
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tes (PMN).

Calcium channel blokers have been stu-
died extensively in the brain and have
shown promise in promoting dilation of ce-
rebral vessels and an increase in cerebral
blood flow in normal and pathological sta-
tes19). The current study was undertaken to
determine il a calcium chanmnel blocker pro-
duces similar changes in the spinal cord ,
and compare eflfects of other agents (TRH
and GBE) used in the treatment of CNS inju-
Iy.

TRH have beneficial effects on spinal
cord blood flow in spinal cord injury. Gink-
go biloba extract (GBE) in animals has
shown positive influence of the extract on
brain edema, brain electrolyte balance, ce-
rebral hipoxia tolerance, cerebral perfu-
sion, and metabolic turn over, but so far,
this extract was not used in spinal cord in-
jury.

The purpose of our this study was to de-
termine the most effective drug (nimodipi-
ne, TRH, GBE) in neurological recovery in
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this study. There was no significant diffe-
rences among groups 1,2,3 and it was found
that better results were observed when all
three drugs, (Group 4) were used in combina-
tion (Mann Whitney U test p<0.05). Since
all three agents have different modes of ac-
tion their synergistic elfect was not unex-
pected.

Gelis Tarihi: 04.04.1994
Yayina Kabul Tarihi: 14.04.1994

KAYNAKLAR

. Anderson DK, Demediuk P, Saunders

RD: Spinal cord injury and protection.
Ann Emerg Med 1985, 14:147-152.
Faden AQI, Jakobs TP: Effect of TRH
analogs on neurologic recovery after
experimental spinal trauma. Neurolo-
gy 1985, 35:1331-1334.

Faden Al, Jakobs TP, Simith MT: Thy-
rotropin releasing hormone in experi-
mental spinal injury. Dose response
and late treatment. Neurology 34:1984,
1280-1284.

Flam ES, Young W, Demoupoulos HB:
Experimental spinal cord injury:
Treatment with naloxone. Neurosurge-
Ty 1982, 10:227-231.

Kobrine Al, Evans DE, Le Gyrs DC: Li-
docaine on experimental spinal cord
injury. J Neurosurg 1984, 60:595-601.

. Brandt L, Anderson KE, Edvinsson L:

Effects of extracellular calcium and of
calcium antagonists on the contractile
responses of isolated human pial and
mesenteric arteries. J Cereb Blood
Flow Metabl 1981, 339-347.

. Kazda S, Hollmeister F, Garthoff B:

Prevention of the postischaemic im-
paired reperfusion of the brain by ni-
modipine. (BAY e 9736). Acta Neurol
Scand 60 (suppl 72): 1979, 302-303.
Kazda S, Toward R: Nimodipine: A new
calcium antagonistic drug with a pre-
fential cerebrevascular action. Acta
Neurochir 1982, 63:259-265.

Steen PA, Newberg LA, Milde JH: Ni-
modipine improves cerebral blood flow
and neurologic recovery after complete
cerebral ischemia in the dog. J Cereb
Blood Flow Metab 1983, 3:38-43.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

The Effects Of Nimodipine, Tyrotyropine
Releasing (TRH)} And Ginkgo Biloba Extract
{GBE) in Experimental Spinal Cord Injuries

Towart R, Perzborn E: Nimodipine in-
hibits carboylic thromboxane-induced
contractions of cerebral arteries. Eur J
Pharmacol 1981, 69:213-215.

White RP, Cunnigham MP, Robertson
JT: Effect of calcium antagonist nimo-
dipine on contractile responses of iso-
lated canine basilar arteries induced
by serotonin prostaglandin F2-alfa
thrombin, and whole blood. Neurosurg
1982, 10:344-348.

Faden AI, Jacobs TP, Holaday JW:
Comparison of early and late naloxone
treatment in experimental spinal inju-
ry. Neurology 1982, 32:677-681.

Faden AI: Neuropeptides and central
nervous system injury. Arch Neurol
1986, 43:501-504.

Bruxuet P, Braquet M, Deby C: Oxydati-
ve damages induced by cerebral ische-
mia: protective role of some radical
scavengers and related drugs. J Cereb-
ral Blood Flow and Metabl 1983, Vol.3,
Suppl. 1, 564-565.

Cahn J. Borzeix MG, Angignard J,
Cahn R: Experimental multiple cereb-
ral infarct produced in mongrel dogs
by perfusion of sodium lactate or of so-
dium arachinodate in the vertebral
arter (51 mongrel dogs). Cerebral Blood
Flow and Metabolism. Acta Neurologi-
ca Scandinavica 1979, Supp. 72 Volu-
me 60-Ed; Fumio Gotoh, Hajime Nagai
Yoshiaki Tazaki (Japan).

Gale K, Kerasidis H, Wrathall JR: Spi-
nal cord contusion in the rat: Behavio-
ral analysis of functional neurologic
impairment. Exp Neurol 1985, 38:123-
134.

De La Torre JC: Spinal cord injury: Re-
view of basic and applied resarch.
Spine 1981, 6:315-335.

Tarlov IM, Klinger H: Spinal cord
compression studies. II. Time limits
for recovery after acute compression in
dogs. Arc Neurol Psychiatry 1954,
71:271-280.

De La Torre JC, Boggon JE: Neurophy-
siological recording in art spinal cord
trauma. Exp Neurology 1980, 70:356-
370.

Ceylan S, Kalelioglu -M, Akturk G,
Akturk F: Medical treatment of acute
spinal cord injuries. Res Exp Med
1990, 190:111-119.

123






