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AGGREGATING PLATELETS AND ISOLATED PORCINE
BASILAR ARTERIES
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Fig. 1 Relaxations in rings of basilar arteries with and with-

out endothelium, evoked by aggregating platelets dur-

ing contraction with prostaglandin Faapna(2X10M) .

Responses were recorded in the presence of in-

domethacin (10°M). The two figures represent results

obtained in the control (left) and cholesterol-fed

(right) pigs. Responses are expressed as percent

changes in tension, with the contraction evoked by
prostaglandin Fzapna(2X10M) as 100% . Filled sym-

bols represent statistically significant difference from

untreated rings with endothelium. Asterisks indicate

statistically significant difference from untreated

rings with endothelium in control group.
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Fig.2 Isometric tension recording in two rings of the basilar
artery of a subarachnoid hemorrhage dog. In rings with
endothelium (upper trace), rapid stretching to the optim-
al length of the ring caused subsequent spontaneous
contraction, whereas in rings without (lower trace), the
tension continually declined. The tension required to
reach optimal length by the passive stretching (t1) and
the peak tension of the contractile response (tz) were
measured. The ratio tz/t1 was used to express the am-
plitude of the contractile responses (Fig.6). In rings
without endothelium, where the contractile responses
were not observed, t2 was measured as the tension at
the same time point as the peak contraction was

obtained in the paired ring with endothelium.
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Fig.3 Responses of the basilar arteries to hypoxia. In rings
with endothelium, switching the gas mixture from 95%
02 to 95% Nz caused contractions, which were not
observed in rings without endothelium. The contrac-
tions were maintained after subarachnoid hemorrhage
(SAH). Data shown as mean®SEM (n=8).
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Fig.4 Left: Concentration-response curve to arginine vasop-

ressin in basilar artery rings with endothelium in the
absence and presence of indomethacin. The rings were
contracted with uridine triphosphate (3X10°%M). Re-
sponses are expressed as percent of the maximal re-
laxation to papaverine (10*M). Data shown as mean *
SEM.
Right: Concentration-response curve to bradykinin in
basilar artery rings with endothelium, in the absence
and presence of indomethacin. Responses were express-
ed as mean =SEM (n=7).
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Fig.5 Responses to arginine vasopressin (above) and bradyki-
nin (below) in basilar artery rings without endothelium,
in the absence of indomethacin. The rings were con-
tracted with uridine triphosphate (3X10-M). Responses
expressed as percent of the amplitude of the maximal
relaxation of each ring to papaverine (10“M). Data
shown as mean®SEM (n=4).



BTG HTH B2 EXHE DTS, —F., NEKREED
WS B 1, BEAR AR 139 % b © 3 hypoxia 2%
TAHHD, agonist I2XFT L LD WT G EHEEIRICSE
WIS L T W ERATL (Fig. 6). %72 ADP, Ach,

RESPONSE OF CANINE BASILAR ARTERY TO
HYPOXIA AND STRETCH

Hypoxia Response to stretch
75 r
o . 150
5 g —J—
o 2
‘; »
3 v
5 501 f—_’ 1001
% «
® s
p— [}
o
E 8
g s 501
£ 5
° -
® [«]
ol w/0 w | -Lw/o & oL W/0 w_wrQ
Control SAH Control SAH

Fig.6 Endothelium-dependent contractions to hypoxia (left)
and to mechanical stretching (right) in the control and
in the subarachnoid heniorrhage (SAH) groups, in rings
with (W) and without (W/O) endothelium. The contrac-
tile responses are expressed as the ratio of t1 and tz
(see Fig.2). Data shown as mean + SEM (n=8). No signi-
ficant difference in the endothelium - dependent con-

tractions was observed between the two groups.
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5. EDRF O bioassay

4em<HVORKEINREID M L, 1 segment H72 0
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Fig.7 Summary of the endothelium-dependent contractions eli-
cited by adenosine diphosphate (ADP; 10*M), arachido-
nic acid (AA; 10°°M) and the calcium ionophore A23187
(10M). The maximal response for each agent is shown.
Contractions are expressed as percent of the maximal
response to UTP. In the control group, the contractions
were observed only in rings with endothelium. The en-
dothelium-dependent contractions were maintained in
the subarachnoid hemorrhage group. In the control
group, relaxations were elicited in rings without en-
dothelium, which changed into contraction in the sub-
arachnoid hemorrhage group (P<0.05). Data shown as
mean £ SEM (n=8).
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Fig.8 Schematic illustration of bioassay system for endo-
thelium-derived relaxing factor, released from the basi-

lar artery. See text for the measuring procedure.
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Fig.9 An example of recording during a Bioassay experi-

ments. A coronary artery ring without endothelium
(bioassay ring) was contracted with prostaglandin Fze
(4X10%M). When the contraction reached plateau, argi-
nine vasopressin was given during direct superfusion.
After switching the perfusion to the arterial line (en-
dothelial superfusion), arginine vasopressin was added

to the perfusate upstream of the basilar artery.
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Fig.10 Left: Effect of increasing concentrations of arginine

vasopressin on the release of endothelium - derived
relaxing factor from canine basilar arteries studied
under bioassay conditions. The relaxations of the
bioassay coronary artery ring are expressed as per-
cent of their response to sodium nitroprusside (105M).
Data shown as mean+SEM (n=7).
Right: Effect of increasing concentrations of bradyki-
nin on the release of endothelium - derived relaxing
factor from canine basilar arteries studied under
bioassay conditions. The relaxations of the bioassay
coronary artery ring are expressed as percent of their
response to sodium nitroprusside (10M). Data shown
as mean = SEM (n=7).
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Fig.11 Schematic presentation of mechanisms of production
/release of EDRF from the endothelium and subse-

quent relaxations in the smooth muscle.
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Fig.12 Concentration-response curves to nitric oxide in rings

without endothelium of canine basilar arteries, in the
control group (filled circles) and in the subarachnoid
hemorrhage (SAH) group (open circles). The rings were
first contracted with uridine triphosphate (3X10-M).
Relaxations are expressed as percentage of the maxim-
al relaxation to papaverine (3X10™*M) plus diltiazem
(10*M). The effects of hemoglobin (Hb;10°°M) (open
rectangles) or methylene blue (MB;10°M) (filled rec-
tangles) were measured in rings of the control group
after incubation with the agent for 20 minutes. Values
shown are the mean + SEM (n=5). Asterisks indicate
significant differences between the control and the
subarachnoid hemorrhage group (P < 0.005 at
3X107-10°M). Crosses indicate a significant effect of
hemoglobin (P <0.005 at 3X103-10°M) or methylene
blue (P<<0.005 at 3X10%-10°M) on the relaxations in

the control group artery.
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Fig.13 Kinetics of the effect of bradykinin (107M, rings with

endothelium, top ), nitric oxide (10®M, rings without
endothelium, middle) and sodium nitroprusside (105M,
rings without endothelium,bottom), on the levels of
cyclic GMP in canine basilar arteries. Filled circles in-
dicate data in the control group and open circles indi-
cate those in the subarachnoid hemorrhage (SAH)
group. The cyclic GMP levels are expressed as pmoles
per mg of proteins. Values shown are mean = SEM
(bradykinin; n=8 and n=7, nitric oxide; n=8 and n=5,
sodium nitroprusside; n=6 and n=6, for the control and
the subarachnoid hemorrhage group, respectively).
Asterisks indicate significant differences between the
control and the subarachnoid hemorrhage group
(bradykinin; P<C0.05 at 30, 60 and 120 sec, nitric ox-
ide; P < 0.01 at 40 and 60 sec, two-way factorial
analysis followed by Bonferroni method of one-way
analysis of variance). Crosses indicate significant in-
creases compared to the basal (0 second) level within
each curve (bradykinin; P<<0.05 at 30, 60 and 120 sec
in the control group, P<0.05 at 30 sec in the sub-
arachnoid hemorrhage group; nitric oxide; P<<0.05 at
20, 40 and 60 sec, P<<0.05 at 20 sec in the subarach-
noid hemorrhage group; Bonferroni method of one-way
analysis of variance). The duration of the responses to
nitric oxide was significantly shorter in the subarach-
noid hemorrhage group (P<<0.001, positive interaction

term in the two-way factorial analysis).
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RESPONSE OF CANINE BASILAR ARTERIES
TO 8-BROMO-CYCLIC GMP
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Fig.14 Concentration - response curves to 8 - bromo - cyclic
GMP in rings (without endothelium) of canine basilar
arteries, in the control group ( filled circles ) and the
subarachnoid hemorrhage (SAH) group (open circles).
The rings were contracted with uridine triphosphate
(3X10°M ). Relaxations are expressed as percentage ofl
the maximal relaxation to papaverine ( 3X10*M ) plus
diltiazem ( 10*M ). Values shown are the mean =+ SEM
( n==6 ). Asterisks indicate significant differences ( P
< 0.05 ) between the control and the subarachnoid

hemorrhage group.
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Fig.15 Chromatograms of extracts from canine basilar artery
in the control ( left ) and the SAH ( right ) groups.
Note the relative reduction of ATP peak to that of
ADP in the spastic arteries ( right ).
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Fig.16 Chromatograms of extracts from canine basilar artery
in the control (left ) and the SAH ( right ) groups. Peaks

representing creatine-phosphate.
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Fig.17 Angiograms of the canine basilar artery prior to
( la-6a ), and one week after ( 1b-6b ) subarachnoid
hemorrhage, taken in the six animals used in the pre-
sent study. Subarachnoid homorrhage was induced by
two injections of 11-13 ml of autologous venous blood
into the cisterna magna ( day 0 and day 2 ).
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Fig.18 Contents of guanosine phosphates in the canine basilar
artery. The contents are normalized to total amount of
protein in each sample tissue. Data shown as mean *
SEM. ( n=12, two samples from each animal ). Aster-
isks indicate significant differences between the con-

trol and the subarachnoid hemorrhage ( SAH ) groups.
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Fig.19 Contens of creatine phosphate ( Cr-P ) and adenosine
phosphates in the canine basilar artery. The contents
are normalized to total amount of protein in each sam-
ple tissue. Data shown as mean £ SEM. ( n =12, two
samples from each animal ). Asterisks indicate signifi-
cant differences between the control and the subarach-

noid hemorrhage ( SAH ) groups.
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Fig.20 Ratios of ATP,” ADP, GTP,/GDP and that of creatine
phosphate ( Cr-P ) to total creatine, ( Cr ) in the canine
basilar artery. To measure total creatine, a col-

orimetric method was used after conversion of creatine

phosphate to creatine by hydrolysis. Data shown as
mean+SEM. ( n=12, two samples from each animal ).

Asterisks indicate significant differences between the

control and the subarachnoid hemorrhage ( SAH )

groups.
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MAXIMAL CONTRACTION TO KCL IN
CANINE BASILAR ARTERIES
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Fig.21 Maximal contraction to KCl in rings with and without
endothelium in the control ( open bars ) and subarach-
noid hemorrhage ( SAH ) group ( shaded bars ). Mea-
surements were made at optimal length in each ring.
Data presented as means = SEM ( n=32, 4 rings from
each of eight different animals ). The asterisks indicate
a significant difference between the two groups ( P<

0.05, Student's unpaired t-test ).
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