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L ORGANIC DRUGS ACTING AFTER ABSORPTION.
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|.| (i I|_ of the do Vi el unider aleahol. Z‘Cn-..u-_ '_“|_||'.= jof 50 per cent aleohol were i:|_|t:l:'[l|] into
|||, |:;r A | ih a e fhe I whate s visible in the movement of || 1t heart. During
|. ] |.| O 1I0Ves Upwards Il. ring dinstole downwards, (The tracing s o be :| | wwind IlL
I 1'| 0 I|'..: :
Fii

Tr ;,c:’ll movements aof the ventr 1 {lower) nnd | m ol | 1|1 of the dog when a large dose
(o 1. 1' 5 per« |t |.I || il is suddenly :Iu i ki ;||| Thi 1 VS MOTe upwards
:Lnrmj.,-ml E'u.nuri l ¢ dingtole, ., mormal, .Huu-u on, Thi 1I 1’1I nuricle is
vory much weakened, the I||.| i is less affected.  The ventri ||hr syatale An o0 ||.r|.t| ely little

=0 th-'n‘ it the ond of

|:|.|.*'||:|g\|] although it also i3 l::l vu nkl.r The effect passes off ery rapidly,
the trae “H-' oth chambers h.u almost recovered, A very nutu— 1_IH 4 is seen under chloroforny,

{Fig. 81 (The traeing is to » e l’tlv-llh right to left, )
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ETHER AND CHLOROFORM, 157

The effects on the mammalian heart are very similiar. The slowing
is not so marked, however, as the weakness and the dilatation, so that
the rhythm of the pulse deoes not indicate the extent to which the
heart is affected. The auricles are acted on by smaller quantities than
the ventricles, and the former may be rendered so weak as to give
practically no movement to an attached lever long before the ventric-
ular force is very seriously weakened (Fig. 8). The first direct effect
of these drugs on the heart, therefore, is a weakness in the auricular
contraction and an increase in the ventricular relaxation. The dimi-
nution in the strength of the auricle progresses rapidly, while the ven-
tricular dilatation soon reaches a maximum and is accompanied by
lessened force of contraction. The auricular weakness soon becomes
o great that practieally no blood is expelled by its systole, and the
slowing of the heart, which has not been very marked up to this point,

Fra. 8.

Myocardiographic recovd of the movements of the right auricle (apper tracing ) and right ventricls
(lower tracing) of the dog during the inhalption of eoncentrated U‘|[|'|.r.:‘-ﬁ-.|-|:|-| vanpor. In |'1'n5 systole
the lever attached to the auricle moves from £ to 8, that attached to the ventricle from 5 to & In
dinstole they retarn to £ and £ respectively. At A, concentrated chloroform was inhaled, The ex-
cursion of the levers towards systole rapidiy diminished, while that of the ventricle towgrds £ was
somewhat avgmented. .After a short time the auricle ceased in diastole, while the ventricle cone
tinued to beat, though much weakened. At B, the chioroform was shutoff and the heart began to
TECOVETr Yary so0m i I":l"'ﬂ.'l'll'llh,

becomes distinet. The ventricular contractions next become extremely
weak and occasionally fail entirely, and soon afterwards the heart
comes to a standstill in diastole. Oceasionally a venous pulse appears
during surgical answesthesia, and this may be due to the dilatation of the
right ventricle causing incompetency of the tricuspid valve. Stimula-
tion of the inhibitory nerves has less effect than usual during ances-
thesia with chloroform or ether, but it does not seem likely that this
lessened activity of the peripheral mechanism plays any part in the
symptoms observed in practice.

The vascular effects of the anwmsthetics are rendered very difficult
of investigation by the presence of these changes in the heart. The
general impression has been that the tone of the vaso-motor center is
lowered and that the blood-pressure therefore falls through the dilata-
tion of the vessels along with the weakness of the heart. Thus
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OPIUM SERIES. 217

morphine salts and their solutions. The latter may, of course, be ad-
ministered hypodermically.

In Respiratory Disorders, opium and morphine are largely used for
their effects on the centre. Where it is desirable to lessen its irrita-
bility, as for example in excessive cough and dyspneea, opium may
be indicated. On the other hand, when there is a profuse expectora-
tion, the irratibility of the centre cannot be lowered without danger,
and opium is contraindicated. Opium gives relief in cases of asthma,
but there is always danger of inducing the habit.

Opium is often combined with expectorants in the treatment of
cough, and a large number of suitable preparations are provided jn
the pharmacopeeias, such as paregorie, Dover’s powder and other prepa-
rations containing ipecacuanha, liguorice mixtnre, the compound mor-
phine powder (U. S. P.), the ammoniated tincture, the compound
tincture of chloroform and morphine, the pills of ipecacuanha and
squill (B. P.), the lozenges and the codeine preparations.

In Peritonitis and Intestinal Disorders, opium is indicated doubly ;
first, for its general action in allaying pain and restlessness; and secondly,
for its special action in lessening the movement of the intestine. Opinm
is preferable to morphine for these purposes because it lies longer in
the bowel, and therefore evolves a stronger action there than on the rest
of the economy. In colie, especially lead colie, it often relieves the
pain without increasing the constipation and seems to allay the spasm
of the bowel without stopping entirely its peristalsis. In diarrhcea
opium may be given to check the excessive peristalsis, though in the
severer forms of dysentery it generally fails to have this effect, and in
septic purging is rather to he avoided. In perforation and hemor-
thage from the bowel, opium is the most efficient of all remedies, as it
allows adhesions or clots to be formed by checking movements of the
intestine, which would provoke further leakage.

The B. P. offers a number of preparations specially designed for
use in intestinal disorders and especially in diarrheea, such as the com-
pound kino powder, the compound chalk powder, the lead and opium

,.%ill, and the compound lead suppository and morphine suppository.
nstead of these the tincture, extract or other simple preparation may,
of course, be used.

In Hzmorrhage, where the bleeding point cannot be reached, opinm
or morphine is most valnable. This is not from any direct effect on
the vessels or blood, but because it allays the restlessness which follows
the loss of large quantities of blood, and thus allows the blood to clot
in the ruptured vessel. The same preparations are suitable here as for
pain,

In Vomiting morphine is sometimes used in small quantities, but it
seems doubtful whether with any benefit,

Opium has been used instead of quinine in Malaria, and though it
cannot be said to replace the latter, has a distinet effect in some cases
apparently,  Of course, symptoms may arise in malaria as in other

1seases in which opium is specially indicated, but apart from this,






OPIUM SERIES. 219

phine 1s excreted in the urine, Wl]if_']:l. has now been :-'Iil{ﬂ‘n-:ll to be erro-
neons. There seems no reason-to believe that morphine is harmful in
these conditions, and in some forms of uremia it has even been of
considerable benefit.

Acute Poisoning with morphine or opium is the commonest of all
forms of intoxication, with the exception of the alcoholic. It is often
difficult to diagnose from other forms of unconseiousness, but the ex-
treme contraction of the pupils, as a general rule, give a clue, and if
opium has been used, the breath often has the characteristic ador.

The treatment is immediate evacuation of the stomach, whether the
drug has been taken by the mouth or not, as even when injected hypo-
dermically it is execreted into the stomach and may be reabsorbed.
Emetics may be employed for this purpose, but often fail of effect
owing to the depression of the medullary centres, so that where possible
a stomach tube ought to be used in preference. The stomach should
be thoroughly washed out at intervals, in order to remove every
trace of the drug as it is excreted. As the respiration begins to fail,
it is to be encouraged by irritation of the skin, either by dashing cold
water on it, by the electric eurrent, or by flipping it with towels,
The violent flagellation formerly advocated with the view of en-
couraging the respiration, served also usually to exhaust the nervous
energy both of patient and attendant. When these means fail to keep
up the natural breathing, it is necessary to resort to artificial respira-

tion, either electrical or mechanical, and this ought to be continued as
long as the heart continues to beat. Enormous doses of morphine and
opium have been recovered from under this treatment. Numerous drugs
have been advocated in acute morphine poisoning, and of these caffeine
administered either hypodermically or in the form of strong coffee
by the stomach seems the most satisfactory. A long controversy has
been earried on as to whether atropine is to be considered an antidote
to morphine and used in these eases. It is a stimulant to the medullary
centres, and may, therefore, be used in small quantities ; but large quan-
tities, such as have been advised by some anthorities, are undoubtedly
harmful, as atropine itself paralyzes the respiration when given in
sufficient amount. In discussing this question too great weight has
been laid on the results of animal experiment, which is not convincing
in this case, as the effects of morphine are so different in man. Caffeine
seems certainly more indicated than atropine, for it is searvcely possible
to paralyze the respiratory centre with the former, which stimulates it
equally strongly.  Alcohol has been advised also, and as far as its loeal
action is concerned, it may increase the respiration, but it direct action
on the respiratory centre is similar to that of opium. Of late years
- permanganate of potash has been advised in case of morphine poison-
(ing, because the poison is oxidized by it. A certain amount of poison
in the stomach may be destroyed in this way, but the portion absorbed
is unaffected by the permanganate, and the method is less efficacions
than the prompt and repeated use of the stomach tube. The hypo-
dermic injection of permanganate is, of course, entirvely useless,












HYDRASTINE AND HYDRASTININE. 293

IV. HYDRASTINE AND HYDRASTININE.

Another alkaloid which is closely related to those of opium chem-
ieally and pharmacologically, is Hydrastine, which oceurs in the Hy-
drastis Canadensis [Unlthfu Seal) along with _f‘h:i*e"{f'}_'iarr and Chanadine.

Hydrastine (C,,H, NO,), when exposed to {'l."lildl.xlllg'.ﬂf_';{flltﬁ such as
potassium permanganate, is (lt:umu]mf:‘.ed into opianie acid and Hydias-
tinine (C,H, NO,), another alkaloid. Narcotine (C,H,NO), the
opium alkaloid, undergoes a similar decomposition into opianic acid
and Cotarnine (C,H NO,. Hydrastine and narcotine differ only ina
hydrogen atom of the former being substituted by — OCH, in the latter,
and a similar relation exists between hydrastinine and cotarnine,  All
four are derivatives of isoquinoline. The action of hydrastis is simi-
lar to that of hydrastine, the berberine and canadine having little ef-
fect ; the latter is as poisonmous as hydrastine, but is present only in
very small quantities in the plant.

Action.—Hydrastine causes in frogs an increase in the reflex irrita-
bility and eventually tetanus exactly resembling that produced by
strychnine, and like it terminating finally in paralysis. Unlike strych-
nine, however, it weakens and eventually destroys the museles in
the same way as the alkaloids of sanguinaria. The heart is rendered
slow and weak, partly by the central stimulation of the inhibitory ap-
paratus, and partly by direct action on the muscle fibres.

In mammals, the pulse is slowed by comparatively small quantities,
while somewhat larger doses cause general feebleness, tremor, dyspnaea,
and incodrdination in the movements. Very large quantities elicit
clonic and then tonie convulsions and tetanus, during which the respira-
tion ceases, The pulse is slowed at first from stimulation of the vagus
centre, is afterwards quickened from its paralysis, and still later be-
comes slow again from direet action on the cardiac musele. The
blood-pressure rises from constriction of the arterioles but after-
wards falls, partly from their dilatation and partly from the weakness
of the heart. It has been stated that the constriction of the arterioles
is due to a direct action on the vessel walls, but this has been dis-
proved by a series of experiments which have demonstrated that it is
due to stimulation of the vaso-motor centre in the medulla. Several
authors have asserted that the injection of hydrastine solution is fol-
lowed by rhythmic contractions of the uterus similar to those observed
during labor, but this has been denied by others, and cannot be said
to have been satisfactorily established either by experiment or by
clinical experience. Another statement which is frequently met, is
that hydrastis and hydrastine increase the secretion of the bile, but
this is founded upon very imperfect experiments and is in all probability
erroneous,  Hydrastine has no local ansesthetic action.

Hydrastine then stimulates first the centres of the medulla oblongata,
and produces slowing of the pulse, an increased arterial tension and
accelerated respiration, Larger quantities stimulate further the spinal
cord and eventually paralyze both medulla and cord. In addition
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2472 ORGANIC DRUGS ACOTING AFTER ABSOREBTION.

While the action of theobromine on the central nervous system s
much less marked than that of caffeine, musecle enters into rigor after
the former more 1'1-:|-=H]}' and xanthine exceeds even theobromine in its
illl".".'l,'l' to '|:l|"|"I|.H'|.' ”:Ii.:"t li"hl_illj-_"l;'.

The action of caffeine on the Cireulation is exerted in two directions,
on the vaso-motor centre in the medualla and on the heart itself. Along
with the rest of the central nervous system, the vaso-motor area under-
goes stimulation and the smaller arteries are therefore contracted,
1'.‘[H1riil.l:;_',' a marked rize in the arterial pressure.

[n the frog’s heart caffeine in very small guantities is found to in-
crease the absolute strength, that is, the heart contracts against a
greater aortic pressure than it would normally, and at the same time
the amount of blood expelled by each beat is slightly increased. The
r]t}'thm 18 gc}n{;rﬂﬂ_\' somewhat accelerated |r}‘ small doses, but this ef-

Frag. 21.

r v' o "Iilnllll\}ﬁ%"“ﬁ'll‘

A :

A ¥ VET e ‘e WaArs
Tracing of the veniricle of the dog's heart : A, normal ; B, after ¢ afly _mn.k Il'h__- lll_r.:n: I;:'.: ;:EI]L!;-:II::_I:I:
during svatole, downwards during ﬁi.:lxtn'li,-. The only altération crnsed ' t:"l'f1:“'|.|‘r-i;-‘l:"ﬂ'lli“. i 2
The slghtly larger exeursion in dinstole in B is mechanical, (Contrast tracings under digitalls,

fect is often of very short duration. On the absorption of larger quan-
tities. the heart first becomes slower and its volume smaller, ﬂ!{*.n
the :11:-43:{ ceases to relax with the rest of the ventricle and remains
white and contracted, and eventually the whole heart passes into a
condition of rigor exactly resembling that seen In kst Tt ol
[n the mammalian heart the rhythm is accelerated by 111m]iemtu
quantities, the acceleration being uuumnmpﬂuiﬂd b"" any change in th'i
extent of svstole or diastole. The inereased rate 1s IEHIFIIEHL}L-I‘H o
action on the regulatory mechanism of the heart, for 1t 1s seen in of g
in which the a';:r-_r-lr-m;u-.t has been cut and the 1”_]’"“&1;';_um}m_ﬂH]%
paralyzed by atropine. It 18 lllwﬂmhl}' due to [!m-:r:t-. 1;11:'-!.'“‘_'11.‘:'1_;‘:
heart musele for, as has been stated, an analogous increase In irrita ’ll
ity oceurs in voluntary muscle. an anelogous increas i iriabil
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NICOTINE, 267

and the eye is tightly closed. These are probably produced by aetion
on the superior cervical ganglion.

Nicotine, then, first stimulates and later paralyzes all the Sympa-
thetic Ganglia, whether applied locally to them or injected into the cir-
culation. In these ganglia, the characteristic formation is the basket-
like arrangement of the terminations of the fmterin;_r; nerve, which
surround a large nerve cell from which an axis eylinder runs to the
muscle or seeretory cell. A nerve impulse from the central nervous
system passes from the basket to the cell and thence to the periphery.
Nicotine interrupts this passage of impulses, and may do so either by
preventing their transmission through the fine fibrils of the basket or
by lowering the sensitiveness of the cell until it no longer reacts to the
stimuli from the basketwork. On the analogy of the action of nicotine
on the terminations of the motor nerves, which also form modified
baskets, the former seems the more likely explanation, but the ques-
tion cannot be looked upon as definitely settled.

In the frog nicotine produces fibrillary contraction of the muscles,
which is not prevented by previous division of the nerves leading to
them, but disappears on the injection of curara. The phenomenon
must therefore be independent of the central nervous system ; and it
is not produced by muscular changes, for in this ease it would persist
after curara ; it must consequently be due to stimulation of the ter-
minations of the motor nerves. These terminations are subsequently
paralyzed if the quantity injected be large enough. In mammals the
twitching of the muscles is prevented by section of the nerves, and is,
therefore, due to central action, but large quantities of nicotine cause
paralysis of the nerve ends exactly like curara. The nerves of the
orbital muscles are found to be paralyzed sooner than those of the rest
of the body.

Thus is there a distinet connection between nicotine and eurara,
for both eventually paralyze the terminations of large numbers of the
efferent nerves, whether those nerves end in muscle or in ganglia,
But nicotine acts on the ganglionic terminations of the nerves
sooner than on the museular, and stimulates before paralyzing them,
while curara paralyzes first the muscular and then the ganglionic ter-
minations, and does not produce any symptoms of stimulation.

Nicotine does not seem to act on Muscular Tissue in general,
although some obscure symptoms have been aseribed to changes in the
cardiac and iris muscle,

The conyulsions seen in both cold- and warm-blooded animals evi-
dence- the influence of nicotine on the Central Nervous System. The
spinal cord is thrown into a condition of exaggerated irritability, and
the reflexes are correspondingly increased, but the convulsions do not
seem to be due so much to the spinal cord as to the medulla oblongata
and hind brain, for they are not tonic but clonie in character, and are
much weaker after division of the cord immediately below the medulla
than in the intact animal. The medullary stimulation also betrays
itself in the rapid and deep respiration, and is perhaps in part respon-
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278 ORGANIC DRUGS ACTING AFTER ABSORFPTION.

All Organs Containing Unstriped Muscle (apart from the arterial
wall) seem to be altered by atropine. Thus the movements of the
stomach, intestine, bladder, uterus, spleen, thoracie duet, and of the
pupil and esophagus (except in animals in which these consist of striped
musele) are lessened by atropine.

The movements of the stomach and infestine are generally believed
to be arrested by small quantities of atropine, though vomiting is not
infrequently observed in atropine poisoning, and less often a free evac-
uation of the contents of the bowel. The exact way in which atropine
acts here is entirely unknown, but on the analogy of its action on the
secretory glands and on the heart it is generally supposed to be through
its paralyzing some of the nervons apparatus with which the alimentary
canal is so richly supplied. Previous investigators state that both the
splanchnic and the pnenmogastric nerves have no further control over
the gastriec and intestinal movements, while the former inhibits and
the latter excites these in the unpoisoned animal ; but Bayliss and
Starling found in their recent careful experiments that atropine had
no influence on these nerves, and in fact failed to detect any definite
change in the movements of the intestine after enormous quantities
of the alkaloid had been injected intravenously, Unless these authors
were mistaken in their observations, which there is no reason to be-
lieve, their statements involve the abandonment of the older explana-
tion of the preliminary purgation and vomiting, which were attributed
to atropine depressing the inhibitory endings before the excito-
motor. The diminution of the peristalsis, which almost invariably
follows the administration of atropine in the normal animal, is gener-
ally said to be due to paralysis of the ganglia of the wall, but on the
analogy of the other organs atropine would seem to paralyze termi-
nations rather than ganglia.'

Aceepting this hypothesis, it is manifest that the movements are not
finally arrested, for the intestinal musecle like the other involuntary
muscles of the body, can maintain a regular movement without ner-
vous impulses from without. Accordingly, any substance which irri-
tates the muscle or ]mrlmps even the mucous coat of the bowel, pro-
duces peristalsis after atropine. Thus the ordinary purgatives are
often prescribed along with atropine and act quite as efficiently as
far as the evacuation of the bowel is concerned. Purgatives often
produce griping pains if given alone, however, and these are relieved
by the addition of atropine to the preseription. This has been ex-
plained by the supposition that the griping is caused by local contrac-
tions of the intestinal wall, which are due to nervous influence and
therefore disappear on the application of atropine.

Very large quantities of atropine are said to paralyze the muscle of

1 This is not altogether in opposition to the statements of Bayliss and Starling, for
the bowel iz so richly supplied with nervons plexus, that it is possible that while the
terminations of the vagus and splanchnic are not affected by atropine, some other
nervons structure may be put out of activity. In fact some such theory is necessary to
explain the immediate arrest by atropine of the violent peristalsis after muscarine, which
was noted by these authors and by all previous ohservers.



ATROPINE SERIES. 279

the intestinal wall, but this scarcely occurs unless under special condi-
tions, as paralysis of the respiratory eentre would certainly precede it
in the intact animal.

Atropine exercises the same sedative effect on the movements of other
organs as on those of the bowel. Thus, the spleen, uterus, bladder, and
the bronchial musecles seem less liable to contraction after its use. 1In
regard to its action on the two first but little is known, but Dreser has
shown that the stimulation of the pneumogastric does not cause con-
traction of the bronchial muscle after atropine, while in the unpoisoned
animal it has this effect. In regard to the bladder it has been observed
frequently in cases of poisoning that the urine is ejected soon after the
ingestion of the poison, and subsequently there is a desire to micturate
without the ability to do so. The preliminary contraction of the blad-
der would seem analogous to that of the intestine, and the subsequent
inability to empty it to the diminution of the peristalsis. The rhyth-
mic contractions of the wrefers are said to be accelerated by small doses,
but to be slowed and arrested by larger amounts.

The terminations of the nerves in the unstriped muscle of the
asophagus seem to be affected in the same way as in that of the intes-
tine. A curious contrast has been noted by Luchsinger in the behavior
of the wsophagus in rabbits and cats, in the former of which the mus-
cle is striated, while in the latter the upper part is striated, the lower
is unstriated. Atropine, he found, paralyzes the vagus terminations in
those parts which were unstriped, while leaving unaffected those in the
striped fibres. Exaectly the opposite occurs after curara, which para-
lyzes the nerve supply of the striped muscle, while leaving the unstriped
active. Here, again, is evidence of the selective power of these poisons
and of the difference in the chemical composition of nearly related
structures.

It is possible that the difficulty in swallowing, which is so well
marked in cases of poisoning by atropine, may be due in part to the
paralysis of the motor nerve ends, but it is generally attributed to the
absence of the mucous secretion and consequent dryness of the passages.

The dilatation of the pupil by atropine has been the subject of a
very large number of researches both by physiologists and by practical
ophthalmologists. It oceurs as well on internal administration as on
the application of minute quantities locally, and is due to paralysis of
the terminations of the motor nerve in the circular musecle of the iris.
This is shown by the fact that stimulation of the motor oeuli nerve or
of the sympathetic neuron running from the ciliary ganglion is without
effect, as well as that the dilatation may be produced by atropine in
the excised eye. This limits the paralysis to the periphery, and that
the muscle is not acted on is shown by its reacting to electrical stimu-
- lation. The local nature of the action may be further shown by care-

fully applying a minute quantity of the drug to one side of the cornea,
when dilatation of one-half or less of the pupil occurs, the rest remain-
ing contracted. The motor oculi (Fig. 25) constantly transmits im-
pulses through the ciliary nerves to the sphineter musele of the iris and
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to the eye the iris often relaxes with sufficient force to tear weak adhesions
to the lens, and this has also been held to indicate that the dilator fibres are
stimulated, for it is unlikely that the mere |h':l.‘-'~h'|i'||"ﬂ.‘:'l‘(;|t'!..'ﬂ'.il[il]]: of the iris could
rupture an attachment. The dilatation is unquestionably an active move-
ment, accompanied by the contraction of the radiating muscular fibres, but
these are not put in motion by stimulation of the terminations of the fibres in
the radiating muscles of the iris, but by the normal impulses descending from
the central nervous system, which after atropine are not counterbalaneced by
impulses reaching the cireular fibres. If the iris be attached at two points
to the lens, atropine causes a bow-shaped dilatation between them, the con-
cavity being directed inwards, whereas if the dilatation were purely passive
the part between the points of attachment would probably be loose and
wrinkled. But this is not an argument in favor of the action of atropine on
the terminations of the nerves to the dilating musele, as is often alleged, for
it can be explained in the same way by the contraction of the dilator fibres
due to the activity of the centre in the brain.

In short, the evidence goes to prove that atropine dilates the pupil
by paralyzing the terminations of the nerves in the cireular muscle.
This leaves the radiating fibres unopposed, and they, therefore, draw
back the edge of the iris. The terminations of the nerves in the radi-
ating muscle fibres do not seem to be affected by atropine.

The dilatation of the pupil effected by atropine is not quite maximal,
for stimulation of the cervical sympathetic trunk generally inereases it,
though but slightly. It differs considerably in different animals, be-
ing more complete in man, the dog, and the cat than in the rabbit,
entirely absent in birds and reptiles and elicited with difficulty in the

~ frog. In birds and reptiles the iris consists of striped muscle fibres,
and accordingly atropine has no action on the nerve terminations.

In the rabbit and in man the dilatation is sometimes preceded by a
slight contraction due, it is believed, to an irritant preparation settin
up a reflex from the conjunctival sensory nerves. When complete dila-
fation is attained, the pupil ceases to contract in bright light, as the
impulses descending from the central nervous system are prevented
from reaching the muscle, although the rest of the reflex are is intact.
According to several observers the pupil dilated by atropine contracts
during nareosis from chloroform or chloral, but this statement requires
further confirmation. The contraction does not oceur in man, and
may be due to the depression of the dilator centres from the anwsthetic,

Besides the dilatation of the pupil, a further vesult of the applica-
tion of atropine to the eye is the paralysis of the accommodation. Near
objects are no longer seen clearly, while distant ones are as distinet as
formerly or may be even more distinct in some eyes. The action is
here again on the terminations of the motor nerve, in this cdse in the
ciliary muscle. On local application the relaxation of the lens occurs
somewhat later, and disappears rather earlier than the dilatation of the
pupil, and larger quantities are required to produce it,

The intraocular pressure undergoes a considerable augmentation after
the local application of atropine as well as when it i applied through
the general circulation. This seems to be due to the dilatation of the
- pupil, although some writers seem to believe that atropine has also a

"
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atropine, because normally impulses are constantly transmitted from
the inhibitory centre in the medulla, and these prevent the heart from
beating as rapidly as it would if' freed from the nervous control. In
the cat the “ tone” of the vagus is less, and the changes produced by
atropine are correspondingly smaller, u:hilﬂ in the rabbit ;11?(1 trog there -
is generally no inhibitory {‘Etell'[latitm of the heart and atropine therefore
produces little change. In man the effects vary considerably with the
age of the patient. The inhibitory fibres seem almost inactive at birth,
but their tone increases with age up to 25-35 years, and from this time
lessens again and is very slight in old age. Atropine does not
quicken the heart in the newborn child, but up to about 30 the accel-
eration increases with the age, and from this point onwards it lessens
again until the heart is accelerated by only 4-5 beats per minute in
patients between 80-90 years. Along with the acceleration of the
pulse the other effects of vagus section are also produced—inerease in
the extent of systole, decrease in the diastole and augmentation of the
output of the heart per minute.

Stimulation of the vagus causes no retardation of the pulse after atro-
pine, but on the contrary, is not infrequently followed by acceleration from
the presence of accelerator fibres, which are not affected by atropine.

Large quantities of atropine, besides paralyzing the vagus, weaken
and depress the heart muscle, and the contractions consequently become
slower and weaker and the output of the heart is less than normal,
Hedbom states that large quantities accelerate the coronary cireula-
tion in mammals and increase the amplitude of the contractions. He
is inclined to regard the latter alteration as due in part to the dila-
tation of the coronary vessels, in part to a direct action on the heart
musele.

The peripheral action of atropine hitherto discussed is due to its para.-
lyzing the terminations of a number of nerves in small doses and fo its
‘paralyzing the muscle or gland cells when administered in very large quan-
tities. These facts are generally accepted as true, but a number of further
effects have been disputed and may now be shortly discussed,

It is not seldom stated that atropine, in addition to paralyzing the vagus
- ends, stimulates the heart muscle and thereby quickens its rbythm. This
assertion is somewhat diffieult to disprove, but none of the alleged facts
brought forward to support it have stood closer investigation. The error
generally arose from the belief that atropine acted on the ganglia and
not on the nerve ends, or from the use of impure and irritant preparations,
and all the phenomena on which it was based may be explained by
the more modern theory that the ganglia on the course of the inhibitory
nerve fibres are left intact by atropine, while the terminations of the nerve
are paralyzed,

A further question is whether the nerve ends are paralyzed at once or
Whether they undergo a short stimulation first. In favor of the latter
theory several facts may be mentioned, as that the heart in mammals is in
Tare cases first slowed and then quickened by atropine. This might indicate
stimulation of the nerve ends, but seems due rather to the inhibitory centre
in the medulla being stimulated before the terminations are paralyzed. This
stimulation of the centre slows the heart until the impulses sent out from it
are prevented from reaching the organ by paralysis of the nerve ends. The
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In one or two cases collapse has been observed after hyoscine. The
vaso-motor and respiratory centres do not seem to be stimulated as by
atropine, the blnu:l-pmssurei ﬁl!”llg‘ and the respiration generally be-
coming slower from the beginning, i :

In the lower animals hyoscine reduces the excitability of the motor
areas as tested by electric shocks, while the reflex excitability in the
frog iz certainly not inereased as by atropine, and according to some
authorities is much depressed.

The action of hyoscine then seems to correspond with that of atropine,
save that the central nervous system is here depressed even more than
by hyoscyamine, while the action on the peripheral nerve ends is some-
what stronger, and in man no distinet quickening of the pulse is ob-
served. Hyosecine depresses the brain in very small quantities, 3 mg.
(35 gr.) being generally sufficient to cause s_leq:. It does not seem
to be so dangerous as the others of the series, for a dose of 5 mgs.
(1 gr.) has been recovered from in. marn, a:n.:l over ha‘ltP a gramme (7}
grs.) administered to a small cat did not kill the animal. A certain
degree of tolerance is produced after repeated use, so that the dose has
to be increased after a week or two.

It must be remarked that the action of hyoscine as a hypnotie
differs considerably from that of opium and of the members of the me-
thane series. In the first place it is very much less reliable, and in the
second the sleep produced resembles much more nearly natural sleep.
This difference has not been explained, but it seems probable that the
seat of action differs in all three.

The Other Natural Alkaloids have been less carefully examined than
the three foregoing, and in the present state of their chemistry it is
scarcely possible to make any definite statements regarding their action.
¢ Duboisine* has been used as a hypnotic instead of hyoscine, but as
has been mentioned, frequently consists mainly of the latter, while at
other times the great mass of it is formed of hyoscyamine. The pseudo-
hyoseyamine of Merck seems to be very feebly active, causing dilata-
tion of the pupil on local application, but -having little or no effect
when given internally.

Among the Artificial Tropeines, only one has received much attention
at the hands of either experimental or practical therapeutists. This
is homatropine, a compound of tropine and oxytoluic acid, which is
found to be less poisonous than atropine, but to resemble it in the
symptoms produced by an overdose. The mydriatic effects pass off
much sooner than those produced by the usual solutions of atropine,
and are said to appear more rapidly and to be less complete, Tt was
formerly supposed that homatropine caused no increase in the intra-
ocular tension, but this has been shown to be erroneons.

. Several other tropeines have been examined by Falck and Gottlieb, who
found that they varied a great deal in their action on the lower animals,
Many of them produce no paralysis of the oculomotor or the vagus termi-
nations, while others act here in the same way as atropine, but differ from
it in power. It may be stated that in general the compounds of tropine with
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In the frog, a certain amount of stimulation of the central nervous
system is often digplayed after small {l:]ﬁfm-—-im'n aged movement, exag-
g:el'.'ltml reflex and occasionally c{:nu'.'ulz_-siml_:-s—hut these soon pass into
depression and eventually total paralysis of the central nervous system,
while the peripheral nerves still maintain their functions.

General Action.—Many of these symptoms point to a stimulant
action on the Central Nervous System, resembling closely that seen in
atropine poisoning. Thus the garrulity which is so often produced by
gocaine Indicates an inereased activity of the cerebrum, and the in-
ereased movement in the lower animals distinetly points to an affection
of this part of the brain, for the movements are perfectly cobrdinated,
and, in fact, in the early stages resemble exaetly those performed by
the normal animal in a condition of excitement. Further evidence of
the action of cocaine on the cerebrum is offered by its effects on mus-
eular work. The natives of Peru and Bolivia have used it for cen-
turies to inmcrease their endurance of fatigue. The bearers of the
Andes, for example, march for hours and days with very little rest or
food when they ave supplied with coca leaves to chew. The effects of
cocaine on the muscular power and on fatigne have been investigated
also by means of the ergograph and dynamometer, and all observers
are at one in asserting that much more work can be done after cocaine
than before it, and that it has a surprising potency in removing fatigue.
As regards mental work, its effeets are less known, but on the analogy
of caffeine it may be supposed to increase the mental powers also when
taken in small quantities. Some travellers in South America relate
marvellous tales of its producing feelings of the highest bliss and
power, but these have not been confirmed by experience in the action
of cocaine in less romantic regions of the globe. Cocaine in small
quantities, then, increases the higher functions of the cerebrum, while
in somewhat larger doses the stimulant effect spreads to the lower areas

~and produces a very great increase in movement, accompanied, it would
seem, by a depression of the consciousness. At the same time, the
cobrdinating or balancing powers seem affected, so that the animal
generally moves in a circle, the symptoms resembling the forced move-
- ments often seen in affections of the cerebellum.,

The motor areas of the cerebrum have been found to be more easil ¥
stimulated by the electric shock when cocaine is injected, though when
it is painted on the surface of the brain it lowers the irritability, owing to
its action as a general protoplasm poison.  Still larger quantities induce
convulsions, which are not of spinal origin, but poeint rather to action
on some undetermined part of the hind brain. At an early stage the
medulla oblongata is affected, as is shown by the quickened respiration,
and the exaggerated reflexes indicate stimulation of the spinal cord,
Wwhich may be so great after very large doses as to cause convulsions
like those produced by strychnine. The action of cocaine on the cen-
tral nervous system is primarily a descending stimulation, the cere-
brum being first affected, then the hind brain and medulla oblongata,
and last of all the spinal cord. Perhaps it might be better expressed
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for several hours. This suggests that the aection is not a direct one on
the kidney, but is caused merely through the changes in the ealibre of
the vessel.

The other Secretions seem rather deereased than angmented, but no
very marked effects are produced on them.

The Temperature is generally inereased in cases of poisoning, some-
times rising as much as 3-5° C. above the normal, apparently from
some disorder of the heat-regulating centres of the brain. Langlois
and Richet observed that the higher the temperature of the animal,
the more easily were convulsions produced by cocaine and the more
severe their type.

It used to be supposed that cocaine retarded the Tissue Change and
that less food was required when it was supplied. This was based on
the statement of the endurance of the natives of South America when
they were allowed to chew coca leaves, and on the discovery that the
leaves also allay hunger to some degree. But the inerease in the
working power is due to the effects on the central nervous system,
while the craving for food is probably lessened owing to the cocaine
inducing numbness of the sensory nerves of the stomach through its
loeal action.

A curious effect of cocaine, noted by Ehrlich in mice, is a widespread
destruction of the hepatic cells, which become vacuolated and often
necrosed. The liver is much inereased in size and looks pale from
fatty infiltration, which is also present, but which is not so character-
istie as the vacuoles.

Local Action.—Cocaine applied locally in most parts of the body
produces a loss of sensation through its paralyzing the Terminations of
some of the Sensory Nerves, particularly those conveying impressions
of pain and touch. It is often stated that the end organs of the nerves
concerned with the feeling of heat and cold are disorganized, and that
those which convey sensations of heat are paralyzed, but the exact re-
searches of Kiesow show that this is incorrect, and that heat and cold
are recognized as readily as in the unaffeeted parts of the body.
Cocaine applied to the tongue removes the taste of bitter substances,
~while sweet and acid fluids lose their taste only partially, and salt is
recognized as easily as nsual.! A solution applied to the nasal mucous
membrane paralyzes the sense of smell entirely. The ansesthesia or
insensibility to pain and touch may be induced in any of the mucous
‘membranes that can be reached by cocaine in sufficient coneentration,
pharynx, larynx, wsophagus, stomach, nose, eye, urethra, bladder,
vagina and rectum. Applied to the unbroken skin its effects are less
marked, as it penetrates but slowly through the horny epidermis ; but
when the epidermis is removed by abrasions or by skin disease, the
‘cutaneous organs of sensation are acted on in the same way as those of
. 'A curions contrast is presented in this respect by gymnemic acid, which is obtained
- the Gymnema silvestre, and which removes the sensation of sweetness, while
bitter” is less affected and **acid’’ and “salt’’ are mml:;nixed as readily as usnal.

Giymnemic acid does not affect any other sense organs, as far as is known, and is, in
fact, devoid of interest, except as regards its effect on taste,
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Cocaine Habit.—Since the introduection of cocaine into general thera-
peutic use, numerous cases of the formation n!‘ Il:l]:liff similar to that
of opinm or morphine, have been recorded. Snm}! ul.l'lwm have been
due to the attempt to substitute cocaine for ]tlf}l:'l:lllldt'll‘ in the treatment
of chronic morphinism, the treatment often resulting in the develop-
ment of an irresistible eraving for both alkaloids. The symptoms of
cocainism generally begin with digestive disorders, loss of appetite,
salivation and emaciation, but the more important changes oceur in the
central nervous system, which apparently undergoes degeneration simi-
lar to that seen in chronic morphine poisoning.  Sleeplessness, tremors
and ocecasionally convulsions, hallucinations, insanity and delirium have
been noted after long abuse, along with indefinite disturbances of sen-
sation and motion. The treatment of these cases is the withdrawal of
the drug, and this can generally be done without the produetion of any
special symptoms, though it is sometimes followed by great depression.
This treatment is much facilitated by sending the patient to a special
resort, and, in fact, is almost hopeless without his isolation,

Acute Cocaine Poisoning is treated purely symptomatically. Amyl-
nitrite has been advised when the blood-pressure seems much elevated,
while for the convulsive attacks small quantities of chloroform or ether
may be necessary. Of course, the stomach ought to be evacuated
first of all if the drug has been taken by the mouth.

Eucaine.—Some artificial alkaloids have recently been introduced as
local anwmsthetics, instead of cocaine. The best known of these are
alpha-eucaine (C, H, NO,) and beta-cucaine (C,H,NO,). These are
much less poisonous than cocaine and differ from it in man y points in
their general action. TIn animals poisoned with large doses the central
nervous system is first stimulated and then paralyzed; the pulse is
slowed from direct action on the cardiac muscle, and the blood-pres-
sare falls. The terminations of the motor nerves are paralyzed in
frogs, but only after the central nervous system.  As local anmstheties
they are almost as efficient as cocaine, and differ from it in not con-
stricting the vessels or dilating the pupil. Alpha-eucaine causes irri-

tation and some pain before anwsthesia, while beta-eueaine seems to be
free from this drawback. The intraocular pressure is said to be les-
« sened, but this is not yet satisfactorily determined. For ophthalmie
work beta-eucaine is to be preferred to the alpha-eucaine, and the latter
+ ought to be reserved for less sensitive organs. A 1-2 per cent. solution
' of the hydrochlorate is used in the eye, 2-5 per cent. for other mucous
- surfaces and for subeutaneous injection. They have not been used long
‘ enough to determine whether there is any tendency to form a habit.
Orthoform is a still more recently introduced local ansesthetie, which
! may be mentioned here, although it resembles cocaine only in its action
ron the sensory terminations. It is the methylester of amidooxyben-
+ zoic acid (C;H,OH (NH,) (COOCH,)), and is thus entirely different in
t chemical structure from cocaine, Several other aromatic derivatives
' have long been known to have some numbing or anwsthetic properties,
! but have scarcely been used in therapeutics for this purpose. Even
20
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central action, which seems to be confined to the lower parts of the
nervous system, however, for consciousness remains little altered.
These symptoms may be complicated by _m:lrlu,-{] convulsions which
appear to be due to the anemia of the brain and do not denote any
direet action on that organ.

Pilocarpine and muscarine, while resembling each other in general,
present some points of difference, which are of the greatest importance
as regards their use in therapentics. Muscarine has IJI':I:-.U(-:'III:,-' never
been introduced into medical practice, beeause, while its action on the
secretions 15 quite equal to that of pilocarpine, the gastric symptoms
are produced much more readily by it. It is also a very much more
powerful poison than pilocarpine, and is much less easily prepared in
pure form.  Both of them are liable to be contaminated by the pres-
ence of an atropine-like alkaloid, and this, in even small quantities, is
capable of completely antagonizing their action. The eases in which
it is recorded that pilocarpine possessed no action on the sweat secre-
tion, have probably been treated, not with pilocarpine, but with a
mixture of pilocarpine and jaborine, and the absence of any secretion
is therefore easily intelligible.

PrEPA RATIONS.
(Muscarine is not used in therapeuties.)

Pilocarpus (U. 8. P.), Jaborandi Folia (B. P.), the dried leaflets of Pilo-
carpus Jahorandi (and of P. Selloanus, U. 8. P.),

Exlractum Pilocarpi Fluidum (U. 8. P.), 1-2 c.c. (8-30 mins. ).

Extractum Jaborandi Liguidum (B. P.), 5-15 mins.

Tinetura Jaborandi (B. P.), 1-1 fl. dr.

Pr.ocarrin® HYDROCHLORAS (U. S. P.) (CnHigN:0:HCl), the hydro-
chlorate of an alkaloid obtained from Pilocarpus, forms small, white erys-
tals, odorless, with a slight bitter taste, deliquescent in the air, very soluble
in water and aleohol.  0.0038-0.03 G. (-4 gr.).

PILOCARPINE NiTRAS (B. P.) (CiiHisN2OoHN (), the nitrate of an alka-
loid obtained from Jaborandi leaves, forms a white erystalline powder,
;:'hich is soluble in 8-9 parts of cold water, and is freely soluble in hot alco-

ol. -4 gr. :

The preparations of the erude drug are but little used, as they are found
10 cause nausea and vomiting more readily than the alkaloidal salts. This
is explained by the fact that they are absorbed more slowly from the ali-
mentary canal, and therefore have longer time to produce their character-
istic effects upon it.

Therapeutic Uses of Pilocarpine.—Its action on the sweat glands
renders pilocarpine much the most powerful diaphoretie in the pharma-

- Copeeia, and it is used internally almost exclusivel y for this purpose,
In various conditions in which excess of fluid accumulates in the body
pilocarpine may be exhibited to remove it. In dropsy, especially that
due to renal disease, a few injections frequently reduce the fluid and
- temove the effects of the accumulation, althongh they do not, of course,
¢ affect the diseased tissues directly. By unburthening the blood and
| tissues of their excessive fluid, however, pilocarpine may improve the
' nutrition of the kidney, and thereby promote its recovery. In dropsy
“due to heart disease pilocarpine must be used with eaution, owing to
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Pilocarpine is frequently preseribed in lotions for the hair, and a
renewed growth of the hair has been frequently seen in alopecia treated
in this way. This has been explained by its action on the glands of
the skin i:r‘wrmsiug the moisture of the scalp and improving its circu-
lation and nutrition, but Tappeiner found that the loeal application
of piloearpine to the skin produced no inerease in the seeretion of the
glands. ;

In cases of atropine poisoning, large doses of pilocarpine have been
ordered with alleged good results. In animal experiments, however,
the quantity of pilocarpine necessary to antagonize even small doses of
atropine has been found to be so large that there is little reason to
hope for improvement from its administration in poisoning in man,
especially as the action of atropine on the central nervous system is
not antagonized by pilocarpine. In poisoning from pilocarpine or
muscarine small quantities of atropine are the antidote recommended
alike by pharmacological experiment and by eclinical experience.

Muscarine Intoxication.—In Siberia the Agaricus muscarius is used to
form an intoxicating beverage. The symptoms produced are hilarity
- and jollity, and the victims declare themselves to be more capable of
fatiguing exertions than they would be without the preparation.
Eventually giddiness and somnolence are produced, and after large
| quantities vomiting and convulsive attacks may follow and eventually
| prove fatal.  The absence of marked symptoms of poisoning in those
| people scems due to a tolerance having been produced by frequent use
vof the drug, for a similay result is seen in the absence of symptoms of
1 nicotine poisoning in habitual smokers,

1 BisrLiocraray.!
1 Muscarine.

Schmiedeberg v. Koppe. Das Muscarin, Lei zig, 1869,
FPrevost et Monnder.  Gaz, med. de Paris, 1874, p. 243,
 Krenchel.  Arch. f. Ophthalm., Bd. xx., e 135,
Seth Jordan.  Arch. f. exp, Path. u. Pharm., viii., p. 15.
Harnack. 1bid., iv., p. 168,
&hmiﬁ&ﬁ&ri:; Haraaek. Thid., vi., p. 101.
< Trumpy u, hstnger.  Pfliger's Archiv, xviii., pp- 201, 587 ; xv., p. 482,
Hammerbacher. Pfliiger’s Archiv, xxxiii., p. 228,
MKobert,  Arch. f. exp. Path. u. Pharm., xx., p. 92,
Cushny. Ihid., xxxi,, p. 432,
HKrehl u. Romberg. 1bid., xxx., p. 49,
;Rmﬁ}.‘ Journ. of Phys,, iii., p. 115.
sl Phil. Trans, Roy. Soc., 1882, Jonrnal of Physiol., fii., tv., vili,
Weinzweiy.. Arch, f. Anat. u. Phys, 1882, p. 527.
i gmm Bfitmllw. E klin. M{E}{i;’ xii., p. ﬂ'rﬁ(‘;.
Nothnagel. richte der Berl, Chem. Gesellsch., 1898, i., p. 801.
Horbaczewsli. Sitzungsber. d. Wiener Akad., 1891, p
Buzickn.  Allgem. Wien, med, Zeitung, 1893, p. 345,
Sehultz.  Arch. f. Anat. u, Phys., 1898, p. 73.

. The literature of [muscarine and pilocarpine is g0 mixed with that of atropine, nico-
tine and physostigmine, that a eomplete list would involve numerous repetitions. T
therefore, refer those interested to the bibliography given under those Zroups,

and shall mention here only the papers which deal very largely with muscarine and
| ine.
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frogs the voluntary movements disappear soon after the injection of
physostigmine, the respiration ceases, and last of all the reflexes are
~ paralyzed.

Action.—Many of these symptoms evidently arige from depression
of the Central Nervous System, and the cause of death is the failure of
the respiration from paralysis of the medullary centre. Some doubt
exists as to what parts of the nervous system first undergo depression,
Thus according to Harnack and Witkowsky, the higher centres are
weakened earlier than the lower ones, but in man at any rate, the
consclousness remains unimpaired after grave derangement of the
respiration has manifested itself and after the museunlar power is con-
siderably depressed. This would indicate that some of the higher
cerebral areas preserve their functions after others have been weakened,
and several authors have therefore maintained that the depression
commences in the cord and medulla oblongata, and only spreads to the
cerebrum after large doses,

Another unsettled question is whether the stage of depression is preceded
by one of direct stimulation of the nervous centres. Some symptoms un-
doubtedly point to an increase in their irritability; for example, the increased
respiratory movements, and to some extent the changesin the blood-pressure,
can scarcely be explained save by stimulation, direct or indirect.

Further evidence of the stimulant action of physostigmine on the central
nervous system has been offered by its effects in epilepties, in whom the
number and intensity of the seizures are inereased by its use. Guinea-
pigs rendered epileptic by operative procedures are also said to be more
frequently attacked when physostigmine is exhibited, and even in the dog
epileptiform convulsions occur oceasionally, while in the cat a stage of
excitement is a regular precursor of the depression. These symptoms have
been explained by some writers as due to stimulation of the central nery-
ous system, but, on the other hand, may be-due to the peripheral effects of
the poison, such as the constriction of the air passages by contraction of the
bronchial muscles. The question as to whether any general stimulation of

the central nervous system oceurs in physostigmine poisoning must be left
open for the present. '

The muscular twitching seems to be entirely independent of the
central nervous system, for it is not prevented by division of the
motor nerves. This symptom is not marked in frogs, but may be so
developed in mammals as to simulate convulsions, and is probably due
to stimulation of the nerve terminations in the muscles, for it is pre-
vented by curara, which paralyzes these, Others attribute the twitch-
ing to a direct action on the muscle fibres, and support this view by
the statement that the irritability of musele and its ability to do work
is much angmented by physostigmine.

The Respiration is at first somewhat accelerated and then becomes
slow and weak. The preliminary acceleration was explained by
Bezold and Gtz as due to stimulation of the sensory terminations in
the lungs, while others regard it as evidence of central stimulation.
‘Lhe subsequent weakness and slowness of the breathing is undoubtedly
Of central origin, and death follows from the failure of the respiratory

-
il
i

ntre and not from cardiac weaknegs, as was stated at one time.






i &

a1 saltzs or other mu

cn o alone,





























































L il ! 5
? 3 I I (&
L [ ]













































































































[ I 1 4 i AL L =1 0 1 B LA i







: T 1 1 T IS T
I L e | 1 L ! =
[ | tl | - -













;- I 1 qEL
1 ] L (0] [ i [ I AN 1171 ! I}

- TRHER ¥ ] i d T I n T ' ¥ 1n | ¥ [=r- i
1 L 1 1 1= rlL | Il A1)
i 5 | k 1 LH1 = B L& g el N & 1

ol J . = L =il

t 13 -1 . } ! W B A1 |11

| AL (AR
I [ I 1

















































{5
. . . o T,



























































































































































































- d B a d By L L. o il = 1 { - . 1 | -
. | ! . [ [ | I [ ) AL I I 3
1 = L [ - - T '|







A 1 1
d ] I ] } A | | 1 L 2 H |
i = T J d L5 1 101 | 10 [ Li d |
+ . : I 1 el ¥ o s g ¥
’ L ]
. A L b b a1 i 1 } = ’ ¥l 1 - - T e .
I I } f | L LI 1 . I - - i
[PE SUBT v : = 01 1 i ‘Es] -
| |

















































i He ST T oS & 11 =5 n
- 1} G e | i L 3
1 ] At tHere 15 no ST LILELR
: { A ] =Ti= 4 It : .
1
n [ T AR 3 AR - - . 5











































! [ | 1 g Tl L7 i
o E L LA - L LR = L b 15 -, LI =
- ! Li o i sEIls=1L0] I





















































































| n &
1 - |































\ .
i 1 1 1 L
= i LD 11 ACELLE |
1 E
[ ] . (] | i =~ b5 10l
[ [ i 5 2 GO § -
% - : 1 Tl :































1 1 [ \ i |
E b 1z L ALTIREPELE o . H C { I !
1 1 “ = AL LR L Lol s LAY A !













| [ < I - T ; - -
+ 3 . 1 . = |
> L4l 1 L L LEL;





































10 — A EnD JURER L I is s 1 | £ ()] I | 1L L
1 ' ] L | 8
4 | 1 '} . n . = L B ] Lids
- LS || [ L i - 18 ol L i - L i 5 A 3 L
L i LI 1 i b el WS R =il L L= ki b & . d !
= 1 Yy e E B q - o SRy FLL 1B &
e . .. . -
- i ! | - ] L4 Ll . BLL L)) S L = L LR = N ! a L WL !
. - b 9 - 9 & { . - e 3 41 r 1 I
1 : I [ [¥1 1 | 1 = ] JIE
" B ] [ 5 MT11'1{3¥11= HHIAL s Il SI100%Y T 1 e
. 1 1] OTASSIIT 250 LS | | Al A IO S art 1= i
- it L LE | L Ll 15 | & =L WY L '} 1] &5
E A AL H | LT 1 A1 i L d Bir =
1 i{J) 1 ¥ - ! t . A 5 1] L L -



















I - § Hat =10] i < b DL E
AENRY - 1 : :































: | 1 =oAL = oI bustio: he f1ssues w



























































































| 1 [ 1= Rl NN B L . )
\
+ - ; .







































































































































































































































































































=1 31 = 1 i =i . i
o o | ] vy 1L I L ! ! L
3 1 111 i A
A . - !



















































































































