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Effects of /—daurisoline on guinolinic acid—induced Ca**
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ABSTRACT 1o freely moving rats, hippocampus
neuronal extracellular calcium concentration (C:a”’)=
and scizures were investigated. Application of
quinolinic acid 156 nmol (exciting N—methyl—
D—aspartate  receptor, NMDA) to  dorsal
hippocampus clicited a decrease in (Caz*]= by 43
5% in the infusion area and produced a characteristic
abnormal EEG. J'-;Daurisoline dramatically pre-
vented the reduction in (Ca™),. but not scizures
(EEG). The results suggest that NMDA—operated
calcium channels, but not NMDA-—rcceptors, are
involved in the effects of /—daurisoline on Ca®*" influx
observed.
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Quinolinic acid (Quin), an excitotoxic
convulsant brain metabolite!, preferentially
acts on N—methyl—D—aspartate {(NMDA)
recepiors, The activation of NMDA receptors
causes Ca®" entry into the neurons through
the NMDA—operated Ca®>  channels®,
Electrophysiological studies have shown that
Ca®" influx often precedes neuronal burst
response and the onset of seizures™. It has
been suggested that calcium has a significant
role in the epileptogenic effects of Quin.

In the present study, we have combined
the dialysis fiber with recording electrodes to
coliect brain perfusates, while simultancously
recording EEG  activity. Using  this
technigue, we cxamined the effects of
Fdaurisoiine on the changes of the local
(Ca:H')c and EEG induced by Quin.
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MATERIALS AND METHODS
Tmplantation procedure Sprague—

Dawley rats, 3. {233+ SD 19 g) were placed
in a Stoclting sicrcotaxic apparatus under
chlorat hydrate (360 mg + kg™') anesthesis. A
single fiber (molecular cut off 15 000, internal
diameter 220 ym; external diameter 310 yum)
was straightened with a fine wire inserted
through its lumen and then bent into a loop.
Fast—drying glue was spread over the surface
of the fiber except the 4—mm portion at the tip
of the loop to allow exchange with the tissue.
An injection cannula guide tube (22 gaupe)
was fixed to the side of the fiber and the bot-
tom of the guide tube was placed 3.0 mm
abowve the loop (Fig 1).

Fig 1. Dlalysis fiber implanted unilaterally into dorsal
hippocampus in rat was counected o a cannula gulde
tabe (datted arrow) for intrahlppocampal injection of
drugs. Solid arrows = Inlet amd outlet portlons of the
perfuslon assembly. [The 4-mm section of tbe flber
open for dialysis ls indicated at the tip of the loop (black
portion}|.

The fiber assembly with attached cannula
gulde was unilalerzlly imptanted into the dor-
sal hippocampus. The coordinates for
implantation were 3.5 mm posterior 1o
bregma, 2.3 mm lateral to the medline and 3.0
mm below dura. Stainless
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electrods were placed bilaterally over the sen-
sory motor cortex and a ground lead screw
over the nasal sinus. The clectrodes were
connected to a multipin socket and together
with the fiber units, and secured to the skull
by acrylic dental cement.

EEG recording and intrahippocampel injec-
tion The EEG was recorded (8~—channel
EEG Polygraph, Model SMIC ND—82B) for
at least 30 min to assess the spontancous EEG
pattern. Quin was dissolved in NaOH (1
mol - L™"); #daurisoline was dissolved in
HCI1 (1 mol « L™). The solution were neutral-
ized {pH=7.4) and brought to the final vol
ume with phosphate—buffer saline {0.1 mo!l-
L™). One gl of the solution was slowly in-
Jected (60 s5) through needle which extended
3.0 mm below the guide cannula in order to de-
liver the drug at the site of perfusion. The
needle was left in place [or another minute and
then removed.

EEG was recorded continuously for at
least 180 min after drug infusion. The EEG
recording was analysed visually to detect any
activity different from control. EEG con-
sisted in a simultaneous occurrence of follow-
ing seirure activities high frequency
multispike complexes and high voliage syn-
chronized spiking 30 min after Quin injection
(Fig 2).

The estimation of Ca?* recovery in vitro
For estimation of Ca®* recovery through the
fiber membrane, the dialysis fiber was
perfused in vitro at 2 ul » min™' with nominal-
ly Ca*—free Krebs—Ringer bicarvonate
(KRB) (in mmol+ L") NaCl 122; KCl 3;
MgS0O, 1.2; KH,PO, 04; NaHCO, 25
and placed in a solution of KRB containing
CaCl, (1 mmol+L™). After 30 min washout
1o reach equilibration between the lumen of
the fiber and the external solution, six
20~min samples were collected. The average
recovery of Ca?" was determined using 3 dif-
ferent fiber units. By dialysis 12.0+ 0.6% of

Ca®" was recovered, expressing the mean
Ca®™ concentration in the perfusate as & per-
centage of the concentration of the solution
outside the tube. The results were calculated
as Ca’ concentration per 20 min fraction.
After 60 min perfusion in KRB+CaCl, (1
mmol «+ L") the fiber was placed in KRB solu-
tion containing CaCl, (0.5 mmol+ L™") for 30
min and then again in KRB+CaCl, ({1
mmol » L™) for another 40 min. A 50% de-
creasc or increase in the Ca®* concentration
of the external medium was proportionally re-
flected in the Ca®* coptent of the perfusate in
the second 20—min sample coliected after
changing the solution.

In vivo perfusion  On the day after sur-
gery the unilaterally implanted f{ibers were
perfused at a rate of 2 pl » min™' with KRB
(pH=74), nominally Ca*—Irce, and
20—min perfusates were transported 1o small
collection tubes via short Teflon tubings atta-
ched to the fiber outlet. To ensure that a sta-
ble Cal* content baseline was established,
samples were collected for 60 min prior to the
intrahippocampal injection. Following the
drug or phosphate—buffer saline (0.1 maol »
L', control) injection, samples were taken
for a minimum of 3 h. Ca®" was measured
by Automatic Atomic Absorption Spectro—
photometer (model GBC 908 AA,
Shimadzn. Japan). The rat brains were
histologically examined. Only the rats with
correct positioning were used as results.

Chemical rengents Quin and verapamil
were purchased from Sigma Chemical Co.
—Daurispline was isolated and purified from
the roots ol Menispermum dauricum by De-
partment of Pharmaceutical Chemistry, China
Pharmacentical University.

RESULTS

Fig 2 showed the EEG activity of a [reely
moving rat unilaterally injected in the dorsal
hippocampus with Quin 156 nmol. Ictal
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Fig 2. A typical EEG tracing selzure activity and ayn-
chronfied spiking of a rat Injected Quin 156 manol In left
hippocumpus. LC = Lelt cortex; RC = right cortex.

episodes were characterized by abnormal EEG
patterns in right and left cortex leads.
Preireatment with /~daurisoline (10 pg» ul™)
or verapamil (15 ug + ul™) did not madify the
Quin—induced abnormal EEG. Episodes last-
ed about 2 h, followed by one seizure—free
bour in which synchronized spiking sometimes
appeared.

Fig 3 sets out the effect of Quin 156 nmol
on the (Ca"'*')e in the infusion area in the
hippocampus. (Ca:“')‘= progressively de-
creased to 36.8% below control 40 min after
injection (seizure onset). Between 60 and 20
min (maximal seizure activity) Ca®* was re-
duced by about 48,4% and afier 120 min (sei-
zure—free time) it gradually returned to
control.
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Fig 3. Extracellalar Ca’* changes induced by Quinm in-
jected lmto Jeft Mppocampes. n=7 rats, x * SD.
"P>0.0% ""P<00S """P<0.01yscontrel
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{~Daurisoline (5 or 10 xg), 30 min after
intrahippocampal injection, antagonized the
decrease in (Ca’), induced by Quin (156
nmol) {Tab 1). Inhibitory rates were 54+ 8%
and 96 11%, respectively. Verapamil (50
1g) was not active.

Tab 1. Effects of /~dawrisoline (Dsl) amd verapamil
(Ver) om extracellular Ca®* decrease 50 min after
intrahippocampal injection of guinelinic acld (156 nmol)

la freely moving rats. n=9%, x + SD., "P>0.08,
"**p<0.01 vz comtrol.
Drug Ca™ concentration (umol » L™
(ug) Bascline With Quin Decrease %
Cantrol 95+ 11 49+ 5 48+ 6
Dsl ( 5) 94+ 10 73x8 2+2"
(10) 95+ 10 93111 20x0.1"""
Ver (50) 95+ 12 48+ 4 ts”
DISCUSSION
The results showed that significant

changes in (Ca®™), occurred in the injected
hippocampus with amounts of Quin causing
scizures in all rats. A comparative analysis of
Cal* content in brain perfusate and EEG
activity at various times afier Quin administra-
tion indicated a close temporal correlation be-
tween Ca'* changes in injected area and de-
velopment of s¢izure activity. Moreover, the
selective  NMDA receptor antagonist D—
{(—)—2—amino—7—phosphonoheptancic  acid
(AP=7)® at a dose shown to block the
excitotoxic action of Quin, prevented the fall
in (Ca®), indicating that this effect was
receptor mediated.

In the present study, I[—daurisoline
dramatically antagonized Ca** influx induced
by Quin, but failled to modify abnormal
EEG. This functional study of /—daurisoline
is consistent with the investigation of Mg*, a
calcium channel blocker, inhibiting the
changes in the {Ca®*"), induced by Quin
without anticonvulsant activity®™.  The
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experiments showed that /~daurisoline acted
immediately on NMDA-—operated calcium
channel, but not on NMDA receptor and fur-
ther supported our previous findings”® that
f~daurisaline poiently blocked voltage—oper-

ated or receptor—operated Ca® channels.
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Effect of intrahippocampal quinolinic acid infusion on the amygdala

kindling in rat’

PING Han—Xian, LIU Guo—Qing. XIE Lin.

WU Hui—Qiu (Department of Pharmacology.

School of Pharmacy, China Pharmaceuticagl University, Nanjing 210009, China)

ABSTRACT The cffect of intrahippocampal infu-
sion of quinclinic acid (Quin). an endogenous
excitatory amino acid, was studicd on the amygdala
kindling. Quin 120 nmol injected intrahip—
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pocampally 2 wk prior to the beginning of amygdala
kindling significantly not only produced dorsal
hippocampal pyramidal and granule cell loss but also
decreased the number of stimuli to trigger the stage 5
seizures of amygdala kindling. Tn kindled rats,
intrahippocampal 20 nmol Quin infusion fully inhib-
ited the stage 5 of amygdala—kindled ssizures. The
inhibitory effect of Quin was antagonized by
dl—2—amino—7-phosphoncheptancic acid, a selective
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