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observation, but all agree in the main principle that the intraccular
tension, in the absence of special local vaso-motor influences, follows the
general blood-pressure, and the same result was obtained by Parsons.
The effect of mechanical interference with the circulation can be best
judged of by giving a record of a typical experiment on a dog. At the
commencement of the experiment a rubber capsule on a metal tube was
passed through the left femoral artery so as to lie in the thoracic aorta.
The left vertebral and subclavian arteries were tied. Adjustable liga-
tures were put loosely round the right vertebral and subelavian arteries.
The blood-pressure was measured by a cannula in the left carotid artery,
and the intraocular pressure was taken in the right eye. At the
beginning of the observations the blood-pressure stood at 128 mm, Hg.
and the intraocular pressure at 26 mm. Hg. The aortic obturator was
then distended. The blood-pressure immediately rose to 158 mm. Hg.
and the intraocular pressure to 34, both remaining practically constant
at this height for 100 seconds (see Fig.2, 4). The aorta being still

Fig. 2, 4. To illustrate the effects of mechanical interference with the circulation in a dog.
Blood-pressure measured in left carotid, intraocular pressure in right eye. From P to
5 the norta was oceluded. From @ to R the right vertebral and subelavian were also
occluded. In this, as in all the tracings, the seale to the right indicates the intraceular
pressure reduced to millimetres of mercnry. Time marker 10 seconds intervals.

obstructed, the ligatures round the right vertebral and subelavian
arteries were drawn tight. The blood-pressure now rose to 180 mm.,
and the intraccular pressure rose to 40. After another 50 seconds this
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ligature was once more loosened. The blood-pressure fell to 170 mm.
and the intraocular pressure to 35.  After a further interval of 90 seconds
the aortic obstruction was relieved. The blood-pressure fell to 70 mm.
and the intraocular pressure to 23, the pressures rising in the following
10 seconds to 120 and 29 respectively.

We next proceeded to investigate the effect of closure of the carotid
on the same side. In the same animal 10 minutes after the observations
just recorded, the arterial pressure was 100 and the intraocular pressure
21. The right carotid was now occluded. The blood-pressure began to
rise, the rise being occasioned partly by the mechanical interference
with the circulation, partly by the state of asphyxia of the vaso-motor
centre produced by obstruction of the chief remaining vessel to the brain.
In 3 minutes the arterial pressure reached 160. The intraccular pres-
sure fell at once to 13, and remained practically constant during the
whole time the ligature was round the carotid artery. Three minutes
later the ligature round the right subclavian and vertebral arteries was
pulled tight. These were the last large vessels supplying the vaso-
motor centre, and the blood-pressure therefore roze steadily until at the
end of 2 minutes it mounted to 190,

Fig. 2, B. Dog. Blood-pressure in left carotid, intraocular pressure in right eye. From
T to X ocelusion of right carotid, from U to W occlusion of right vertebral and
subelavian.

Fig. 3. Effect of stimulation of splanchnic nerves in a dog. Blood-pressore measured in
femoral artery, intraccular pressure in right eye.
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The intraocular pressure fell to 9, showing that the eye had been
receiving some blood by collaterals or through the circle of Willis. On
relaxing, at the end of 2 minutes, the ligature round the right verte-
bral and subelavian, the blood-pressure fell to 140, and the intraccular
pressure rose to 12,  And on finally relaxing the right carotid the blood-
pressure fell to 116, and the intraocular rose to 20 (Fig. 2, B). The
same complete parallelism between the changes in the local blood-
pressure and changes in the intraocular pressure is obtained when the
changes in blood-pressure are produced not by mechanical means, but
by vaso-constriction or dilatation in other portions of the vascular area.
Thus, stimulation of the depressor merve in the cat causes a fall of
intraocular pressure, Stimulation of the peripheral end of the divided
splanchnic causes a rise of arterial pressure, and a simultaneous rise of
intraocular pressure. Thus in the experiment represented in Fig. 3, on
stimulation of the splanchnie nerve the blood-pressure rose from 122 to
214; and the intraocular pressure rose from 16 to 24, falling again to
its original height as the blood-pressure fell on discontinuing the stimu-
lation.

Effects of asphyaia,
Although as we shall see later on the eyeball is supplied with vaso-
constrictor fibres, stimulation of which has a distinet influence on intra-

Fig. 4. Asphyxia in a dog. Blood-pressure measured in left carotid, intraccular pressure
in right eye.
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in consequence of this general fall. One other effect of the sympathetic
nerve on the eyeball must be mentioned as of great importance in
relation to the intraocular pressure. The cervical sympathetie, as is well
known, supplies motor fibres to the unstriated musele of the orbit and
to the nictitating membrane. Contraction of the orbital musele will in
itself canse a compression of the eyeball and therefore a rise of intra-
ocular pressure. Assuming that the intraccular pressure is dependent
on variations of the blood-flow through the eye, it must also be affected
by changes in the state of contraction of the orbital muscle, and we shall

therefore expect on stimulating the sympathetic to get effects on the

intraocular pressure which are the resultant of these two effects, namely,

"
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Fig. 5, 4. Btimulation of the sympathetic nerve in a cat. Blood-pressure measured in

aorta, intraocular pressure in right eye. Both wvagi have been ent, and the right
sympathetic stimulated.

Fig. 5, B. Stimulation of the sympathetic nerve in a dog. In this experiment the stimulus
was applied to the annuluos of Vieussens. It is repeated three times with similar

effect,
on the blood vessels and on the orbital muscle. That this is so is shown
by the results of one experiment, which may be quoted as a type of
many others which were performed. A record of one of these in a cat
is given in Fig. 5, 4. At the commencement the blood-pressure was 110,
and the intraocular pressure 13. On stimulating the cervical sympathetic
on the same side the blood-pressure rose slightly to 118, and the
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intraccular pressure to 16. The latter, however, almost immediately
fell gradually to 10 ; and 1 minute after the cessation of the stimulus
was still only 11.  In another experiment on the dog (Fig. 5, B) the blood-
pressure was 124, and the intraocular pressure 14. Stimulation of the
sympathetic left the blood-pressure unaltered, but raised the intraocular
pressure to 21. On attaining this point the intraocular pressure began
to fall, and during the next 30 seconds had fallen to 11.  Thirty seconds
later the stimulus was stopped, the intraccular pressure began to rise,
but did not reach its former height for another minute. In these two
experiments the initial rise of the intraoccular pressure is evidently due
to contraction of the orbital muscle, since in each ease it 1s attended
by a retraction of the nictitating membrane. The constriction of the
blood vessels which occurs as a result of the stimulation comes on more
slowly, and causes a diminution in the amount of intraccular fluid which
leaves the blood vessels. We therefore get a slow fall of pressure, until
it has fallen below the normal height. On stopping stimulation the
vessels slowly dilate again, and, with the dilatation, the intraoccular
pressure returns to normal. That this interpretation is correct is shown
by the effect of stimulating the sympathetic immediately after death
when all cireculation has ceased. Fig. 6 represents a tracing of the
intraocular pressure taken from an animal which had been bled to death,
so that the vessels were empty. It will be seen that in this case, a dog,

e e

Fig. 6. This is taken from the same animal immediately after it had been bled to death
and the blood-pressure had fallen to zero., The stimulus as in the last figure was
applied to the annulus of Vienssens.

Fig. 7. Cat. Stimulation of the Gasserian ganglion after section of the root of the fifth,
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Of the three cats in which the superior cervical ganglion had been
removed immediately before the observation, in onme a purely passive

effect oceurred in both eyes. In the remaining
two the local effect to adrenalin was extremely
well marked (Fig. 8). The blood-pressure at
the beginning of the observation was 114, and
the intraocular pressure 25. On injecting
2 minims of 01%, adrenalin the blood-pres-
sure rose to 130, while the intraocular pressure
fell to 19. A similar effect was obtained at a
later stage of the experiment on the opposite
eye, in which the sympathetic system was intact.
Nicotin on the contrary showed no local effect
on the eye of the side on which the superior
cervical sympathetic ganglion had been excised
(Fig. 9, 4). Here immediately before the in-
jection of one 006 c.e. of a 2°/, solution of
nicotin, the blood-pressure was 106, while the
intraocular pressure was 20. The blood-
pressure immediately rose to 154, and the
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Fig. 8. At the spot marked
on the intraccular pressure
line, 0°118 e¢.c. of a 019
adrenalin solution was in-
jected into the femoral vein,
The superior cervieal gang-
lion had been removed im-
mediately prior to the ob-
servation,

intraocular to 25. In the other eye, however, a similar dose though
causing a rise of blood-pressure from 98 to 130 was practically without
effect on the intraocular pressure (Fig. 9, B.) In the fourth cat, in which
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Fig. 9, 4. The same eye of the same cat as in the last tracing being still used for the
measurement of the intraccular pressure, 0-118 e.c. of a 29, solution of nicotin was
injected into the femoral vein at the place marked on the intraccular pressure tracing.

Fig. 9, B. The opposite eye of the same cat was now employed. On this side the
sympathetic was intact, At the place marked on the intraccular pressure curve
0-118¢c.c. of the same nicotin solution was again injected, the effect of adrenalin
remained exactly as in Fig. 8 and is therefore not reproduced. |
















