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the form of urea was markedly lower than during normal pregmancy,
Whitney and Clapp™ confirmed this fact experimentally and clinically.
Williams states that while, during an eclamptie attack, there is nearly
always an abundance of albumin, often blood and tube-casts, the termina-
tion of the convulsions is marked, in favorable cases, by a rapid increase
in the amount of urine and urea, together with a decrease in the amount
of albumin.”

Treatment.—Mgeasures CALcvLATED To PREVENT EcLaMe-
TIC SEIZURES.—In view of the foregoing evidence, the import-
ance of frequent examination of the urine is self-evident: at
least once a month during the first six months and every other
week thereafter, the patient being instructed to notify her ac-
coucheur should ‘headache, disturbance of vision, edema, or
jaundice appear—all symptoms of beginning toxemia. The
urine passed in the twenty-four hours, which will probably be
found highly colored and scanty, should be measured, and the
total output of albumin and urea estimated by Esbach’s albumin-
ometer and Doremus’s ureometer,

Although the addition of the feetal wastes fo those of the
mother suggests that an excess of urea should be found, obstet-
ricians are content with a normal output of urea (20 to 24
grams daily) even if a slight amount of albumin be present.
Considerable albumin and a diminution of the urea excreted,
however, betoken danger, and the patient should at once be re-
stricted to milk (which served both as food and diuretic), two
quarts at least to be taken in the twenty-four hours, and all the
water she can drink. When this does not procure the desired
result, a decrease of albumin, a rise of urea-ratio and free
diuresis, the daily use of saline purgatiwe and hot-pack or sweat-
bath should be resorted to.

An exclusive milk diet is recommended by Williamson and other
Am(!l:lCﬂ]'l obstetricians, and by most French authorities, Charpentier,
Tarnier and others. Charpentier,” in fact, to avoid all risk, orders it
as soon as the urine contains the slightest trace of albumin, which would
mean that about 50 per cent. of pregnant women should at one time
or another be submitted to it. Féré™ and Tarnier (whose experience
has been extensive) had never seen at the time of their report a case of
eclampsia in a patient who had subsisted for eight days on an absolute
milk diet. As Féré observes, it does mot always counteract the albu-
minuria or the wdema, but it averts toxic symptoms, This is ac-
counted for by the conclusion I have submitted that the two former

symptoms, when not marked, are not necessarily pathological, their
persistence denoting that the patient’s blood is rich in adrenoxidase.

%5 Whitney and Clapp: Amer. Gynecology, Aug., 1903.
5 Charpentier: Arch. de tocologie et de gynéc., vol. xx, p. 509, 1893.
T Péré: L'obstétrique, vol. i, p. 485, 1896,
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If no improvement oceur in the (‘XCI‘f‘tOI’}' phlenomena' anfl
the headache and visual disturbances persist; or if drmvsme;&.
hebetude and other symptoms previously enume'rm.e.d ag denoting
irritation of the vascular centers appear, the llkellhmq that aP
attack of eclampsia is near at hand is‘ver.\' great. W ]w.r; iluis
stage is reached, obstetricians usually .mduce premat.ure abor )
the life of the unborn child being sacrificed. Aecort'lmg to m}.
interpretation of the pathogeriesis of thc' convulsions, other
means are available, besides those just outlined, to prevent the

ack lampgia.

“ttﬂth‘&f 1?53)( lsrzi’iue solution is indicated before as well as du::-
ing the eclamptic period, since it is krmlwn t.o enhs.m‘ce the _an_tt:
toxic activity of the blood by increaasmg lts'ﬂﬂlldlt}’ fnul its
osmotic properties.* When the absolute {mlk diet iz not mcirea:s-
ing the excretion of urea, therefore, sodium c]_llorn%elshnu d be
added to the milk in the proportion of 50 grains (3.3 gms.) to
the pint,* the patient being directed to drink wa’Fer at St‘il"g(e(l
intervals. Often in these cases, there is 'fmcafl retelntlon, notwith-
standing daily evacuations. Rectal l'i'l'lgﬁ:t.ﬂn w1‘th c‘lzu'gc cllue‘m-
tities (one to two gallons) of warm (110° F., 43.3° C.) saline
golution is very valuable in all cases.

The experimental researches of Von Fodor, Rlumenthﬂl.‘C‘ulnbnﬁe.
Lowy and Richter and others have conclusively (l_em.nnst‘,rated _th‘nt. H,Le
adnti'tmic powers of the blood are inhibited by a d[munutmn oft_lt‘st;atl;(;

. T sodi shloride was essentia

‘hile Jacques Loeb has shown that sodium ehloride w ssentinl fy O
;‘i}glt.’;,fjdttl:g cell. Tts beneficial effect during the eclumpt.lc Ztlallgt,#:’\tt:
in apparently hopeless cases, is well known. As stated by Al te.!ll_.Pl “1%
is ;rglmssihlé to appreciate its :E(l\*antag[ffs utlilltzsst]clalalx:: :lr:’;m‘i‘r‘;dru ;) ‘c ot
esults.” The taste of milk is improved rather th Bl ¥ ¢
r?:gaalll'i:;tv of salt mentioned. The effects of thyroid 4}t1.1.lc.t m:r_-]gsi\(:l:x
‘l]wlow. “The use of high rectal injections, especially of saline solution,
is generally recognized. . I
1f these measures do not procure the desired result, the
patient should remain in bed to reduce the proportion of saruu;-
lactic acid eliminated by the muscular tissues 1_nto ’th'e lymph
and blood, thus counteracting the only remaining pmson-p]i\];
, scular exertion.* The absolute mi
ducing factor, namely, muscular exertion. : ]l ¢ 8 g
i i 0l g1V 1 Ses8
diet being continued, thyroid gland should be given e
of 3 to 5 grain (0.2 to 0.3 gm.) doses every three hours, the
L ! L2 b Ve X 1 q l
object being to stimulate the adrenal mechanism and increase

—_—

Author's conclusion. 3
;élxll.lé’n: Amer. Jour, of Obstet., May, 1889.
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the antitoxic activity of the blood.* Ozygen inhalations are
indicated in this connection, to hasten the conversion of the
adrenal secretion into adrenoxidase.*

The advisability of avoiding muscular exertion is well shown by
the experiments of Mossaglia,™ who found that dogs deprived oi some
of their parathyroids had typical convulsions after being fatigued. He
emphasizes the fact that a woman threatened with eclampsia is more prone
to an attack after being fatigued. We have seen that Vassale observed
marked eclampsia during pregnancy in dogs deprived of their para-
thyroids, and that large doses of parathyroid arrested the attack,

Nicholson™ introduced this treatment on the well-grounded plea,
based on Lang’s observation that the thyroid was enlarged, and his own
that during eclampsia this phenomenon did not oceur, that a deficient
supply of iodothyrin entailed a corresponding inadequate destruction
of nitrogenous wastes. Although he believed that the antitoxic action
of the thyroid secretion was direct and that the poison acted directly
on the blood-vessels also—both untenable conclusions—the fact remains
that the object—destruction of the spasmogenic poisons—was attained
in the four cases reported. The doses ranged from 5 to 10 grains
(0.3 to 0.6 gm.). In the first case, the seizures had begun; in the
second there was slight general mdema and albuminuria; in the third
the general eedema included the face, the urine was nearly solid, there
was headache and dimness of vision. The fourth case was similar.
Nicholson’s observations have been confirmed by several obstetricians—
but all after the convulsions had begun. Frithinsholz and Jeandelize*
likewise advised the use of thyroid extract.

The inhalation of oxygen has heen found of value even without thy-
roid extract; hence its probable efficiency with an increase of adrenal
secretion in the blood-stream, 3

Simultaneously, if need be, the irritability of the general
vasomotor center may be "reduced by using drugs which are
known to prove beneficial during the convulsions, and which are,
therefore, all the more indicated in the pre-eclamptic stage.*
Veratrum viride is one of these; by inducing relaxation of all
the arteries of the body it causes accumulation of the blood in
the large central vessels, and by thus diminishing the cerebral
hypermia tends to prevent the impending seizure. It may be
given in 20 to 30 drop doses of the tineture (1905 U. S. P.)
every two hours until the pulse becomes softer and slower, but
larger doses are required in threatening cases to obtain this
result. The physiological action of the bromides and chloral
is similar to that of veratrum, we have seen, but their action
is more uncertain.

The use of veratrum viride does not prevent that of thyroid

* Author's conclusion,
=0 Mossaglia: Gazz. degli Ospedali, Sept. 2, 1906.

20 Nicholson: Brit. Med. Jour., Oect. 11, 1902
#! Priihinsholz and Jeandelize: Presse médicale, Oct. 25, 1892,
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extract, since each drug acts on a different oenter.‘ The for-
mer should not be used hypodermically, however, in the pre-
eclamptic period, since the reflex i.rritation produced by the
needle and fluid may precipitate a seizure.

J e hav says that vers n viride bleeds the patient
into }:-igod(;“}:lf‘ ?L}::e!:&ilzl H:ll:;utll;i}(te \:ili' ellt:;lmltndlvr present f‘oml.litlio:m.
Thayer™ laid stress on the fact that during pue.r‘pera] r(;nmulsmgii‘i, ’E:.
“'pet?ulim- tolerance” of viride ‘ex:sted, ulhc'l‘nal d{mes‘hat\n-l‘g lnr.)‘ c(e e;(].“;
This is due to the great erethism of tlle_j«‘lsorr'1(}t|‘)r-.';crll er; hen .
need of full doses in the pre-eclamptic perlud'. t[ldkl{;;:l-’ tﬁ?s:;ll)f::;n'st e
i .[‘-(’Ttﬂi“ l‘t':l‘lleti,‘,&' 'ataﬁ:;tl(fl’{““?(irggr ](“I(:?s:?’“ Jgewt-tt'"“" and other
g{::fcg;ll'{;iat:s ‘:;fi "Ia?;:rl-.u::xpérie.l{ce recon;mm:{ruiz: irlggm\ihg?e (;(])]l(l)\!;]l;}l?(l;:l
E\hté:tu]ttlj ]l“:llll;‘gn‘g;‘edgstr?lﬁmlln (t)c; t}‘lilfitg,’\fic (\gastes in the blood, is obvious.

MpasurES CALCULATED TO ARREST THE ECLAMPTIO
Serzures.—1f, notwithstanding the foregoing measures, eclamp-
sia occurs, efforts to eliminate the poison and a?‘rest the lcr.uu'nl-
gions should even now be made before sacrificing the child by
emptying the uterus. The irritability of the vasomotor (n?n-tcr
is best controlled, we have seen, by means of 1:'431'atr-um viride,
40 minims (3.6 gm.) of the tincture (1905 I‘T. h P..) may now
be given hypodermically. Pending the vaa::odl]atmg.mﬂumllce of
this remedy, the convulsions may be held in cheek, if absmut(jl_\'
necessary, by means of a few whiffs of chloroform (an undesu:-
able aﬂr‘m’t,lsince it irritates the vasomotor center) freely di-
luted with air. Hypodermoclysis should then be 'resn?-teld to,
one pint of saline solution at 110°* F. (43.3° C.) bv‘mg m,]ecte(.l
slowly beneath each breast. This may be I'Ppi‘.ﬂt.l‘.d if necessary.
Milll\" experienced obstetricians practice z'vrmser_'f‘mn hefmte using
the saline solution, and find it of material md.1 ()Spe(:lfﬂl)‘ in

l plethoric or ecyanotic women. To promote diaphoresis, Fhe
hot pack is generally recommended,: an_d is much gafer ﬂ-mn‘pﬂo-
carpine. Thyroid gland is also indicated during this stage,
but in full doses. Iodine, in large doses, may serve to reﬁp}ace
thyroid extract if the latter is not available. (See also p. 784.)
. The cases in which Norris found veratrum viride most useful were

i i igh-tensi lse. Cotret* injects 20
se with a full, rapid and high-tension pu trel™ injects 3
fil;:T:t ‘;:ul] the same q{mntily in 30 minutes if the pulse is not reduced.

#2 Thayer: Boston Med. and Surg. Jour., Apr. 1, 1897,

=% Gdgar: Therap. Gaz., Aug. 15, 1801,

= Hirst: Ihid. b

208 ot .r. Med. Digest, Feb. 13, 1888.

m Gotret: Amer. édicale du Canada, vol. vi, pp. 215, 230, 1902,
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In one case he thus injected 400 drops, saving the ease. E. P. Davis
injects 40 minims (1905 U. 8. P.) every hour until it falls below 90
and its tension is decidedly lessened. Hirst, who gives 60 to 80 drops
(1905 U. 8. P.) as the first dose, has seen it reduce the pulse to 60 in
a few minutes; as long as it remained at that rate no convulsions
occurred. Lapthorn Smith* obtained subsidence of the blood-tension
with 20 to 25 minims after other familiar remedies and even blood-
letting had failed.

The beneficial influence of saline solution is well illustrated by
the fact that in the Glasgow Maternity the mortality, according to
Jardine,™ has been reduced from 47 per cent. to 17 per cent. since this
measure has been introducd. Ome drachm of sodium chloride to the
pint of water at 110° F. (43.3° C.) is the solution employed, the site
of the infusion being covered with towels wrung out of hot water.

Besides the pre-eclamptic cases treated by Nicholson, cases in
which the seizures had developed and in which thyroid or parathyroia
extract was successfully employed, have been reported by Maecnab,®
Baldowsky,” Vassale™ and others, the last-named author having used
later,™ and with equal success, parathyroid extract,

Thyroid extract in large doses is recommended by Nicholson,
Fothergill, Sturmer™ and Lobenstine* The latter gave it in 20-grain
doses (1.3 gm.) per rectum several times in the twenty-four hours.

Acting upon my suggestion™ that iodine should prove efficient in
such cases, Somers™ used doses sufficient to produce iodism of a
preparation containing a large proportion of free iodine sucessfully.
This indicates that this halogen can be used advantageously when fresh
thyroid extract cannot be obtained. I prefer the jodides of sodium and

potassium in large doses. It may also be administered per rectum
with saline solution. ;

Morphine injections are advocated by some, but the benefit
produced is an artificial one; the arterioles being constricted,
the peripheral circulation is hampered and the cortical hyper-
@mia is reduced. The arteries are dilated behind their arterioles,
by the accumulated blood; hence, the belief that it causes
vasodilation. The arterioles of the skin and kidneys being like-
wise constricted, their excretory functions are inhibited.* It
should not be used, therefore, when the kidneys are at all dis-
eased. It is far more efficacious, as shown below, when adminis-
tered with chloral hydrate.

Francis™ lost two cases out of five under morphine. Conversely,
Fitzgerald™ reports five cases, of which two, treated by chloroform and
delivery, died, while the three others, in which morphine was used with-

* Author's conclusion,

97 Lapthorn Smith: Montreal Medical Journal, Jan., 1902,
%S Jardine: Edinburgh Med. Jour., July, 1903,

9 Macnab: Jour. of Obstet. and Gynec. of Brit. Empire, Nov., 1904.
%% Baldowsky: Vratch, vol. xi, 1904,

1 Vassale: Riv. Crit. di Clin. Med., Mar. 4, 1904,

%2 Vassale: Arch. Ital. di Biol., vol. xliii, p. 177, 1905,

73 Sturmer: Brit. Med. Jour., Apr. 16, 1904.

7% Lobenstine: Buli, N. Y. Lying-in Hosp., Dee., 1905.
#5 Sajous: Jour. Amer. Med. Assoc., Feb. 4, 1905,

7% Somers: Western Med. Review, June, 1904,

7 Francis: Brit. Med. Jour., Jan. 11, 1902.

@& Fitzgerald: Ibid., Nov. 24, 1900,
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out delivery, lived. Veit™ also recommends r}l?rpl\ine, Put\"t‘]'l-len‘ﬁre;?&
disease is not present—in accord with Tyson,’ Rey‘nol:l‘:_a ¥ 1] 'lm"riuhtlv
others. Hoig** uses it only when there is free th.un.:«t.-?. F?\'al?d B
avoids it also during the comatose state between seizures. Ly 9
Davis™ advises against its use, especially in large doses.

Chloral acts much as does veratrum viride, but, unlike'the
latter, it reduces the sensitiveness of the adrenal center bestxd'es
controlling the irritability of the VaSOI!]Ott.)I‘ center. While
relieving the cortical hyperemia, therefore, it telld?, to reduce
the antitoxic properties of the blood.* The bromides have a
gimilar action, when the doses are sufficiently large to control
the convulsions.* As a temporary resource, however, chloral
may be used advantageously when well diluted with watér, by
the mouth, or by rectal injections when the patient cannot swal-
low.

i jori ici sider chloral too
While the majority of European obstetricians consic i

depressing, (:oadell,J Hirst, Charpentier and other experienced obienu;s
advocate its use: Frazer®™ administered it per rectuia, 1 dn‘whm‘( dgm‘;‘;
being used for each enema, in 49 cases, and lost but two. (‘omm_an\dem l
contends that its rectal use is defective: it is mot well l‘(!'t}ll{l.k.:- lﬂ"“-ll
absorption is uncertain. Orally, when each 15 gram?l gln'en is ;I:?.lsc:‘c\ncr:_
i st 4 ounces (120 gms.) of water, it 18 well borne, and co
;)Iiefeﬁvl(;?l:sorhefl. Hallowes® reported four cases in which tiwl in jectm.::‘
per rectum of 60 grains (4 gms.) in 1 ounce (28 gms.) of water gave
prompt relief.

Morphine and Chloral—Combined, these two _agents are
far more useful than when given alone. Morphine being c-apablc
of stimulating both the adrenal center and the sympathetic cen-
ter, it offsets the untoward action of chloral on the former, 1?ut
not its depressing action on the vasomotor center, The Cm()l al,
therefore, tends to deplete the brain, i.e., the cortex, of 1t's ex-
cess of blood, while the morphine by constricting the arterioles,
still further reduces the quantity of blood admitted to the cere-
bral capillaries.*

i ts for the results recorded by Stroganoff,™ viz, a mor-
talith(?f1 Ssifcg::l cent. out of 92 cases observed by him. He m]ec‘t:“[{’.r,
grain (0.01 gm.) morphine, and repeats the dose in one h?ur or géfu;.;
if the patient is restless. Two hours later he gives ch]nn; pe;'a:; g
30 to 45 grains (2to 8 gms.) in aqueous solution, and rep

* Author’'s conclusion, 4

= Vait: Ft'stscl:h. é CMRddg's]a, JEQS.A“E o

250 T ¢ Gaillard's Med. Jour,, i T A
s %i;?;%lds Wilson: Annals of Gynec. and Pediat., May, 1892
2 Hoig: Canadian Practitioner, July, 19009

23 W, P, Davis: Therap. Gaz., Dec. 16, 189 i

24 (Ojted by Robbins: Amer. Lancet, Jan., 1 S

=5 Commandeur: Semaine méd., vol. xxii, p. 328, 2.

28 Hallowes: Lancet, July 13, 1901,

7 Stroganoff: Vratch, Sept. 16, 1900.
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ll‘liel'\‘als nf‘-!, 6, and 8 hours, unless the patient be resting quietly.
Chloroform is used exceptionally—only in severe convulsions, pending
the action of the morphine and chloral. The rectal and subeutaneous
use of saline solution is deemed an important feature of the treatment
The author did not have to induce labor in a single instance. l

If the foregoing measures prove unavailing, the uterus
should be emptied. The precautions resorted to in epilepsy to
prevent wounding of the tongue, ete., during the convulsions,
are, of course, as applicable in eclampsia.

RABIES.

SyNoNYMS.—H ydrophobia; Lyssa.

Definition.—Rabies, a disorder characterized by violent
tonic spasms with, in some instances, clonic convulsions, is the
terminal stage of an infection by a specific virus which causes
progressive paralysis of the test-organ. The functions of the

adrenal system becoming gradually weaker, toxic wastes aceu-

mulate in the blood to a sufficient degree, after weeks or
months, to cause a marked increase of vascular tension. As an
excess of blood is thus driven inte all capillaries, including the
cerebro-spinal nervous elements, these are rendered hvperixcit-
able. The spasms occur when this hyperexcitability is suddenly
enhanced by the appearance in the blood of considerable auto-
antitoxin, due to a defensive reaction of the adrenal system
evoked by the blood when it hecomes sufficiently toxie to irritate
violently the test-organ notwithstanding the paralyzing influence
of the virus.* :
Lyssophobia or Pseudo-rabies, a morbid fear of hydropho-
bia in persons who have been bitten by animals suppu&:ed to be
rabid, consists of a group of symptoms resembling true rabies
but including manifestations, such as aftempts to bite, bark etc.J
which are popularly thought to belong to rabies. ' R
Symptoms and Pathology.—After a period of incubation
varying from one week to three months,and in rare cases ex-
tending beyond this length of time, the premonitory symptoms
appear. At first they resemble those of other diseases, irritabil-
ity, anorexia, insomnia, depression and general malaise. Slight
headache and rigors with some stiffness and even pain in aﬂle
muscles of the neck, back and shoulder and arms are frequently

* Author's definition.
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complained of. The tongue is coated, the breath offensive, and
the pupil is dilated. There may be slight fever, but in most
cases the temperature is normal, and hypothermia is occasionally
present, If the patient atiributes his condition to the bite,
brooding over its consequences may lead to melancholia and
influence greatly the symptomatology of the second period of
the disease. The wound, usually healed soon after the receipt
of the injury, may be the seat of darting pains, become in-

flamed along, perhaps, with neighboring lymphatic glands.

Although oceasionally rabies oceurs long after the injury, most
cases in which it appears beyond four months are not sustained by con-
trol inoculations. Bradford™ states that “the incubation period in the
human subject lies between 20 to 60 days, and it is exceedingly rare to
have it appear after 3 months, and 6-months’ incubation is practically
unknown.” As to the presence of low temperature, Sir Thomas Smith™’
observed a ease which on admission had a temperature of 95° F. (35.50°
C.) and a pulse of 56, Anders™ observed two cases in which the dread
of the disease after bites resulted in persistent melancholia.

The spasmodic stage is initiated by the symptoms due to
excessive reflex irritability of the pharynx, larynx and cesopha-
gus, the act of swallowing provoking reflex spasm of their mus-
cles, and therefore intense dyspnea owing to closure of the
glottis. At first the difficulty is surmounted, but the spasms
finally become so intense that they inspire extreme terror, and
the sight of water, by suggesting the act of deglutition, is suffi-
cient to bring on a distressing seizure. Hence the term “hydro-
phobia,” a misnomer, since it is the spasm that is feared. The
patient is nevertheless extremely thirsty and sometimes controls
himself sufficiently to drink; milk is taken more readily than
water under these conditions, especially if given in a covered
vessel. In some cases, deglutition is impossible and the liquid
regurgitates by the mouth and nose. Even the saliva, which in
rabies is viscid, tenacious and secreted in greatly increased
quantity, causes spasm when swallowed, and is expectorated,
gometimes in its normal state, sometimes mixed with froth,
owing to the churning it receives in the mouth—the so-called
“frothing at the mouth.”

The muceus membranes are not alone in a state of exalted
irritability; as in tetanus, there is general hypermsthesia of
the skin, and the special senses become so acute that a slight

28 Bradford: Lancet, Mar. 3, 1900,

29 Sir Thomas Smith: Practitioner, Jan., 1898.
%0 Anders: ‘‘Practice of Med.,” seventh edition, p. 358, 1905,
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touch, a mere draught, a noise, ete., suffice to provoke &
paroxysm. The orificial tissues, those of the anus for instance
are quite as sensitive, even rectal feeding causing spasm. 1\'[:;
are the muscles of the upper respiratory and alimentary tracts
fi]()ne involved in these seizures; the entire muscular 05\‘stem
%l'l(:llltling both the voluntary and involuntary muscles, 1:{5\'. n;
}Jnl tetgnus or even il.l epilepsy, undergo violent m‘:nlrachun.
1e muscles of mastication are, in most cases, alternately
]0(_'-]\'0(1 aml‘ relaxed, causing the snapping which popular imagin“-
ation has interpreted as efforts to bite. In truth, the patient
who is relatively quiet and able to speak rationally (at ]L;uc.’;
in the earlier part of the convulsive stage), during the inlol‘-
\'a.I ‘l.mtwuen the spasms is usually solicitous ;ﬂmuth those who
minister to his wants. Rolling of the eyes and head, throwing of
the limbs from side to side, etc., as in epilepsy, are also :rit-
nessed in some instances. i
As the case proceeds, the mental excitement increases, the
pntient‘ talking incoherently. 'This often lapses into thez, 80~
called “furious” stage, during which the patient is subject to
waves of maniacal delirium, as it were, attended with delu-
sions and hallucinations of a frightful nature. This coinei.dvs
“ﬂ;}l an elevation of the temperature, reaching in some (-‘ascs
L?;P aI;' d( i?;: (;nzl :::);lr:;]:ig “t'(.‘nse‘lajnd 1";1pid_]mlse, flushed
yes, E cyanosis. The pulse may be-
come small and irregular during a spasm developed during
jclus. ﬁag&a danger signal of oncoming cardiac (r:cn'cmar\'l)1
inhibition* and sometimes of immediate death.* Glycosuria
and albuminuria are also observed during this stage. ‘ :
’].‘he period of excitement finally 1-)318.‘{‘5 into one of com-
parative quietude. The patient is then able to swallow with less
trouble and may be thought to be recovering. But it is in 1‘(‘alif\'
the onset of the lethal or paralytic period: the cardiac a&inﬁ
bec?mes weak and irregular, and the respiration shallow and
rapid. The patient then gradually lapses into unconsciousness
and coma, dying by syncope or in the midst of a terminal fetﬁniﬁ
spasm. Death usually occurs within the four days following the
onset of the convulsive period, but occasionally the Imtienthlasts
much longer. |

* Author's conclusion,
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In rare cases, usually in neurotic or debilitated subjects
or after multiple lacerations, the phenomena are all of the
paralytic type. After the usual premonitory symptoms, dys-
phagia and attacks of spasmodic dyspneea appear, soon followed
by coldness, anasthesia and torpor of the extremities, especially
the lower. Paralysis follows and gradually becomes general, the
lethal course described above then progressing rapidly.

The resemblance of rabies to tetanus is not only very marked, but
tetanus is sometimes attended with distinet hydrophobic symptoms. In
two eases reported by Roberts™ and Van Spanje,® both in gardeners,
in which infection oceurred through slight wounds of the face from
pointed sticks, the phenomena were clearly those of rabies. Anders and
Morgan® refer to a case of letanus reported by J. W. Ward, in which
the diagnosis of hydrophobia was maintained several days, The para-
Iytic form of rabies, that observed also in inoculated guinea-pigs and
other animals, the rabbit, mouse, ete., is another point of similarity
with tetanus. As to death oceurring beyond the usual four days,
Sweeney and Denny™ refer to a case in which death occurred on the
fourteenth day following the onset of the rabie symptoms, These au-
thors correctly interpret what a study of a large number of earefully
described cases indicates, when they remark: “The exaggerated picture
of rabies in the mind of the laity and of physicians who have eare-
lessly read text-books on the subject is mever met with in actual prae-
tice. The barking, biting, crawling on all-fours and other extrava-
gant symptoms belong rather to the spurious or hysterical type of the
disease.” In a case of the latter kind described by Fabricius,* the
patient tried to bite, but he was clearly reproducing his conception of
what a rabid man should do—though in the midst of a sharp attack of
aleoholic delivium from which he promptly recovered.

Etiology and Pathogenesis.—Rabies is due to the presence
in the blood of a poison which violently irritates the vasomotor
and sympathetic centers.* The resulting intense constriction of
all arteries causes all the capillaries of the body to become
correspondingly engorged by the blood forced into them, and
the spinal (and in some cases the cortical) cells being thus ren-
dered hyperemic, they become, as in tetanus, excessively irri-
table* As the sensory terminals of the peripheral mucous
membranes and skin are also rendered hypersensitive through
hyperzmia of their capillaries, the least irritation of the sur-
face provokes a violent reflex spasm.*

The pharynx, larynx and cesophagus are the first to react,

* Author's conclusion,
1 Roberts: Lancet, July 11, 1891
% '-"'-"};an Spanje: Nederlandsch Tijdschrift voor Geneeskunde, vol. xxvii, p.
7, 1881,
28 Anders and Morgan: Jour, Amer, Med. Assoc,, July 29, 1905,
24 Sweeney and Denny: Northwestern Lancet, Apr. 1, 1896,
=6 Fabricius: Med. Record, Dec. 28, 18%.
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because it is to this region that an external irritant is applied
when ingesting fluids or food. Irritation applied elsewhere, the
surface, the anal aperture, etc., likewise produces spasm in t,hese
structures and in them only at first because they are nearest to
the seat of the general centers primarily irritated, those in the
pituitary body.*

o ’}Ile presence of marked vascular engorgement has been emphasized
oy a large number of observers. Van Gehuchten snd Nélis for in-
stance, found “everywhere in the nervous system a vascular dilatation”
and in some, “general thrombosis of the small veins with an excessive
perivascular infiltration.” Bab@s*" had previously laid stress on this
condition. In a case controlled by inoculations in rabbits by Ravenel
and reported hyl Krauss,®™ Wadsworth found “severe congosfion of the
cerebral and spinal meninges, numerous punctate hemorrhages in the
spinal cord, and a rupture of the pleura.” In another case p}owd by
inoculations, J. Douglas found “the brain moderately congested, also the
pons and medulla and especially the floor of the fourth ventricle.”
Tchernischeff also found small hemorrhages in the floor of the fourth
ventricle, besides intense hypermmia of the white and gray substance of
the cord, ete. Finally Anglade and Choireaux,™ in a series of compara-
tive experiments, found that intense hyperemia appeared early and
simultaneously in the blood-vessels and neuroglia (which, as I have
pointed out, are neural capillaries) and that these lesions were not
specific to rabies, but were observed in other disorders, including epi-
lepsy. As to the throat and msophagus being the seat of spasm earlier
than other structures being due to the proximity of the pituitary body.
Bradford™ refers to the fact that “a wound of the face, inasmuch as it
is near the central nervous system, is for that reason more Gangerous i
The sensorium commune of the posterior pituitary is essentially the cen-
tral motor system under these conditions, as I have shown.

The primary cause of rabies is a specific virus, the nature
of which has not so far been determined, introduced into the
bitten tissues with the saliva of the rabid animal. The develop-
ment of the disease, i.e., the spasmodic period, which usually
ends fatally, depends upon the antitoxic efficiency of the bitten
subject’s blood :—if this is adequate, as is the case in about 84
per cent. of individuals bitten by rabid animals, the virus is
soon destroyed and rabies does not develop; if it is not, the
?'irns indirectly initiates the disease.* In the latter case the
interval between the time of infection and the appearance of
rabies constitutes the period of incubation, and the duration
of this period is therefore proportionate with the antitoxie
properties of the blood.*

.;,{1#”“"8" h::r)riciusian.

an Gehuchten and Nélis: Presse médicale 1

1 Babds: Wiener med. Blitfer, Bd. xvill, S. o, Taog, " O 1 1900
Krauss: Phila. Med. Jour., Jan. 26, 1901. - '

%% Anglade and Choireaux: Pr é
0 Bradford: Loc. cil, PR iRct HEY s
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During the incubation the virus is likewise destroyed by
the blood’s auto-antitoxin, but only in the arteries, arterioles
and capillaries that contain leucocytes, because these cells sup-
ply the pmtwlytic ferment and nuclein which, with oxidase,
form the auto-antitoxin.* As, conversely, adrenoxidase-laden
plasma devoid of leucocytes circulates in the nervous elements,
i.c., the axis-cylinders, dendrites, etc, the neuroglia and neu-
roglia-cells and all other neural capillaries, what virus pene-
trates into them is not destroyed and it accumulates therein.*
Hence the fact that the virus is found in the nervous system

and not in the blood.*

The penetration of the virus into the nervous system is a mormal
result when, in accord with my views, all nervous elements contain
plasma derived from the general ecircalation.

The minute quantity of virus that is capable of causing rabies,
and its presence in relatively large quantities in the mervous system
and some glands, and many other facts, involve the need of some organ-
jsm such as the bacillus tetani that is capable of secreting toxins.
Bradford™ coneludes a review of the evidence to this effect with the
statement that although “it cannmot be said that the identity of the
organisms of rabies has been clearly established” . . .. “there are
many strong arguments in favor of the disease being of microbic origin.”
He regards Leblanc’s statistics as to the proportion of persons bitten
by rabid animals, and which place it at 16 per cent., as probably the
most aceurate.

Dubou#™® is credited by Pasteur™ with the statement that the
virus “propagates itself insensibly even to the cemtral mervous system
along the nervous fibers’—the first suggestion to this effect confirmed
by Roux and many others. Pasteur, Burdach, Catani, Di Vestea and
Zagari®™ and others also found that the intra-nervous inoculation was
the more effective in producing the disease experimentally.

The attenuation of the virus obtained by Pasteur by inoculating
monkeys in succession has not so far been explained: it is readily
accounted for by the presence of auto-antitoxin—the proteolytic triad—
in the blood of these animals.* Nor has the manner in which the prophy-
lactic effects of the Pasteur treatment are produced been shown: As
I have previously pointed out,” “the extract of desiceated cord injected
raises the anterior pituitary body’s functions to their normal standard
and.sustains them until all danger is past,” In other }\'Ol‘di:i, it stimu-

lates the test-organ and the blood of the exposed subject is rendered
sufficiently rich in antitoxin to insure the destruction of the virus. That
it is upon the functional efficiency of the adrenal system, therefore, that
the development of rabies depends, is obvious,

The time finally comes, however—weeks in some, months
in others—when the gradual decline of catabolic activity due to

* Author's conclusion.
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889,
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this inhibition of the adreno-thyroid mechanism by the virus,
provokes so great an accumulation of toxic wastes in the blood
that notwithstanding its torpor, the test-organ is caused to react.*
The adrenals and the thyroid apparatus being stimulated, the
blood receives a large excess of adrenoxidase and, as a result, a
corresponding surplus of trypsin and leucocytes, the source of
nucleo-proteid granules.* The thyroid apparatus being also
and simultaneously activated, thyroidase accumulates in the
blosid along with the phagoeytes produced during the leucocy-
tosis.* On the whole, the blood suddenly becomes laden with
a.uio-antiwxin and germicidal cells, to destroy the virus if pos-
sible.* If this supreme effort—which marks an advanced stage
of the disease—{fails,* the paralyzing influence of the virus con-
tinues and death soon follows,

: The reaction to the accumulation of these toxic wastes
in other words, is the spasmodic period of the disease, the f ull\f
developed rabies.* This disease differs-only from t,('tanus in
ﬂlﬂ-t the toxeemia is more profound, and in that the virus tends,
owing to its paralyzing influence on the nerve-centers, to limit
i}.le crmvu?sio'ns of the extremities. The paralytic phase of the
Qasease coincides with the time when, the virug having obtained
the upper hand, it paralyzgs the central nervous system.*

gl The true action of the virus is clearly illustrated by
paraxly$c” form of rabies first described) by Vaut g\&t:zt;::e 131(1) c{l7]'17tld
Anders™ refers to this disease as follows: “In man there is a para-
Iytic form of rabies, but it is rare as compared with the dellirimrl)as or
psychic type. Thirty cases have been reportéd by Gamaléia, and it is
apt to follow deep and multiple bites. The parﬁlvais begins near tllle
part bitten and spreads until it becomes general, finally Ein\'oh'ing the
respiratory centers.” If the virus is a direct spasmogenic agent why
should the large quantities introduced fail to produce spasm?b Experi-
mental inoculation points in the same direction. In rabbits ﬂﬁilnén-
pigs and other herbivora, the paralytic form is the prevailing one, as is
g’e]l known. In rabbits, Di Vestea and Zagari observed that “from the
fth day after infection, the temperature rises with light febrile move-
ments, to fall suddenly with the coming on of the first paralytic symp-
toms until the resulting death.” We have in the febrile state the 'reag-
z;ol}:li:)grlt}}i“uil;eno-th_\_'roiqm center, but the convulsions witnessed in
rora appear. iis obviously show: 5pas i
ooty upogpthe s diSEI;":i :?ubly shows that the spasms are in

Prophylactic Treatment.—If an extremity is bitten, a liga-
ture f-::hould be placed immediately above the lesion to encourage
bleeding and reduce the amount of virus distributed by the

;;luthor‘s conclusion,
Anders: “Practice of Medicine," p. 359, 1905.
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afferent vessels. The wounds and all their recesses should then
be carefully cleansed and then asepticized with hydrogen per-
ozide, or a BH-per-cent. solution of potassium permanganate.
Cauterization is of distinct value; nitrate of silver hag been
highly recommended, and pure carbolic acid likewise. Experi-
ments have shown, however, that opening of the wound under
anmsthesia and thorongh cauterization with fuming nitric acid
gave the best results. '

Gowers™ states that “it is doubtful whether the disease ever occurs
if a stick of nitrate of silver is immediately plunged into a wound.”
Youatt™ considers nitrate of silver sufficient; having obtained a fail-
ure in a single case out of 400, F. Cabot™ conducted a series of com-
parative experiments to determine which was the best cauterizing agent,
and concluded that fuming nitric acid was the most effectual substance
for cauterization, and that it was of great value if employed within
the first 24 hours. J. C. Vaughan™ states that a couple of drops suffice
in the wound made by a tooth. The slough soon separates, leaving a
clean wound which heals readily.

AqenTs WHICH INCREASE THE BACTERICIDAL AND ANTI-
poxic ProPERTIES OF THE Broon.—Pasteur’s preventive inocu-
lations, we have seen, owe their virtue to their stimulating in-
fluence upon the adreno-thyroid center; they enhance, there-
fore, the efficiency of the body’s auto-protective functions.*
The earlier the treatment is begun the better; as soon as the
wounds are treated as above and dressed, the patient should be
cont to the nearest Pasteur Institute. The dog should not be
killed, since the non-development of rabies in the animal within
a few days affords proof that the bites were benign.

Pasteur Institutes have been established in New York, 313 West
Twenty-third Street; Baltimore, corner of Saratoga and Calvert
Streets; Chieago, 228 Dearborn Avenue.

Other prophylactic measures have been suggested. Bouchard used
successfully in animals a fluid obtained by filtration from rabies-infec-
ted nerve-tissue. Babds, in collaboration with Lepp, Cerchez and Tele-
seen ™ likewise conferred immunity in animals with a serum of inoeu-
lated dogs—a Tresult also reached by Tizzoni, in eollaboration with
Schwartz* and Centanni,*® with sera obtained from rabbits and sheep.
These agents have failed to gain the confidence of the profession. The
gerum recommended by Tizzoni is far more powerful than that of Babés;

* futhor's conclusion.

7 Qowers: ‘‘Diseases of the Nervous System,” vol. ii, second edition, p. 925,
893,

% Cited by Tyson: ‘‘Practice of Medicine,” p. 187, 1905,

39 Cabot: Med. News, Mar. 18, 1899,

a0 J. (0, Vaughan: Indian Med. Gaz., Aug., 1896,

a1 Babds: Ann. de 1'Inst. Pasteur, vol. iil, p. 384, 1889; vol. v, p. 627, 1801;
vol. viii, p. 434, 1804,

a2 Piggoni: Riforma Médica, 1892. .
ua Centanni: Alli della Reale Accad. dell Sci. dell Inst. di Bologna, Feb. 10,

1895.




1494 INTERNAL SECRETIONS IN PATHOGENESIS AND TREATMENT.

but the fact that it is obtained from herbivora suggests the reason for
this: being poor in antitoxin, the blood of these animals is rich in virus.
Babis’s serum obtained from Carnivora is less dangerous, the virulence
of the virus being mitigated by the potent antitoxin found in the blood
of such animals; but in the Pasteur method the material used at first
is obtained from spinal cords in which the virus has been rendered
inactive, and it is only when (from my viewpoint) the blood has thus
been rendered richer in antitoxin that the virulent cords are used. It
is, therefore, the least dangerous method of its kind. *

P. B. Hadley™* wrote recently: “Of 1608 cases treated at the New
York Pasteur Institute previous to 1901, only four gave symptoms of
disorders which could be fraced directly to the treatment. Three had
a partial paralysis of the lower limbs, lasting from one to three weeks;
one patient had facial paralysis lasting four weeks. All of these
cases made uneventful recoveries. The anti-rabic vaccinations may
cause a slight neryousness among neurasthenic and hysterical
persons; but these disturbances are never serious and are extremely
rare. As to actual fatalities, records show that out of 1367 persons
treated at the New York Pasteur Institute in the years 1890 to 1900
there were nine deaths, a mortality of 0.65 per cent. In 1900, from
January to September, at the New York Pastenr Institute, there were 921
cases treated and two deaths, representing a mortality of 0.1 per cent.
From October 1, 1904, to October 1, 1906, there were 486 treatments with
one death, representing a mortality of 0.206 per cent. Reports from other
institutes show about the same results; and finally, a compilation of
statistics from the reports of the Pasteur Institute of Paris for the
last twenty years shows that, out of 20,000 treatments, the mortality
rate has been 0.25 per cent.”

Unfortunately not every one can bear the direct and traveling
expenses which the Pasteur treatment involves, especially in this country,
where the Pasteur Institutes are few. The need of equally active prophy-
lactic agents, offering also the advantages of being within the reach of
any physician, is, therefore, very great.

When the spasmodic’ or second stage of rabies is allowed
to develop, the patient is practically doomed, his auto-protective
functions being virtually paralyzed.* It is upon the efficiency
of the preventive measures, therefore, that his life depends.*
Both the virus and the toxic wastes being destroyed by the
blood’s anto-antitoxin, and thyroid extract causing a rapid in-
crease of the latter, this remedy not only meets the conditions
of a powerful prophylactic, but being available everywhere, its
use may be begun at once; 3 grains (0.19 gm.) should be
given every two hours, in adults.* As its untoward effects are
due to vasoconstriction of the cardiac coronaries, which, when
excessive, inhibits the heart,* the action of the remedy shou'd
be watched; and if the pulse become weak or dyspneea appear,
the dose should be reduced. After the second day, 5 grains
(0.3 gm.) three times a day after meals suffice to sustain the

* Anthor's conclusion,
31 P. B. Hadley: Providence Med. Jour., Jan., 1907.
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antitoxic activity of the blood above the normal standard—
above, in other words, the efficiency required to destroy the
virus.*

The pathological kinship between rabies and tetanus, z_lnd th]e
remarkable effects of thyroid extract in the fetanic convulsions tlmt- flo .
low extirpation of the thyroid, distinctly point to this remedy as valu.
able in this connection. We have seen that the proportion of ﬂfi{él]l-
oxidase can be gauged by the coagulation time and that thyroid extract
rapidly increases the blood’s coagulating properties, and that the propor-
tion of adrenoxidase betokens a corresponding increase of RIIU}OM‘H.
Strychnine, we have seen, likewise enhances the formation of ().\ida?:a.
Fleet-Surgeon Thorpe™ recently ascertained that a remedy used :-il}t’-ct’z;:-
fully by the Chinese not only as a prophylactic, but as a eure n}} 'tlle
early stages of developed cases, was a species of strychnos seed w ucl 3,
on analysis, gave the characterisiic tests of brucine and stryehnine, t dl_ta
former being in excess. In India, an insect closely related to the ordi-
nary cantharis vesicatoria is used with suecess, according to ]\.'ntak. ;
This coincides with the Russian method, i.e, hypodermic 12_]00“0113 0
potassium cantharidate, /s to /s grain (0.001 to 0.002 gm.!. Iqr
tineture of cantharides, 10 minims (0.6 gm.) three times dal!}. Garlie
is extensively used by the Arabs. All these agents are ]].O\Vl‘l:tlll adreno-
fhyroid stimulants—though all much less so than thyroid .m_tmct.“ :

© Moreover, a number of observers have found that in vitro t!m )00(;
destroved the virus in from 15 to 22 hours; but, as prevlpusl)- ‘stutel,
such experiments have but little value, the adrenoxidase hem‘g promptly
reduced by the phosphorus-laden nucleo-proteid in the plasma.

Among other agents which powerfully stimulate the aﬂrer}al
center and enhance, therefore, the production of auto-antitoxin,
are the iodides, the biniodide of mercury, and digitalis. The
first named most nearly approximates thyroid extract as a
prophylactic.* Less active as adrenal stit_nulants are strychnine
and quinine; but by stimulafing, in addition, t‘he_vasomotnr and
motor centers, and causing general vasoconstriction, they cause
accumulation of the blood in the cutaneous capillaries, including
those around the injured area, where the auto-antitoxin can best
destroy the virus.* Cocaine suggests itself as an efﬁc’m.nt.. pro-
tective agent in this connection, but the danger of initiating
the cocaine habit should be borne in mind.*

The rapidity with which the hydrochlorate of quinine drives t’{:e
blood towards the periphery and thus overcomes a localized accumula-
tion of pathogenic organisms, their toxins and detrjtus, is _wo.ll simwt;
by its effect in the treatment of furuncle. Even if the boil is one 01
a long series, 3 grains (0.18 gm.) every three hours cause a flushe
face, tinnitus, headache, ete., after eight or ten doses. When thlls stage
is reached, the furunele rapidly recedes. Tn some of my cases it l)e.'gan
to do so after the sixth dose. This method should not hs: used in sub-
jects in which arteriosclerosis is likely to be present. Smaller doses,

= Author's conclusion.
815 Thorpe: Lancef, May 14, 1904. 3
i Ko?ﬂgz Indian Med. Record, Feb. 15, 1803,
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say 2 grains (0.13 gm.) with 1 grai id, given i
v o e B e
, b ase, either tinnitus o -
ggglelénin ‘111??382?2' ango?;gaei él;.ight bge used in the manl;lei'h% (]]fat.:fg ig}t)];
H f'z-at is a powerful prophylactic. By exposing the bitten
extrem'lty of the body to a vapor bath until free sweating occurs
blood is not only drawn to the surface and the injured area;
but the proteolytic activity of its antitoxin is greatly enhanced*’
The chances of insuring destruction of the vi?‘us are therefor;a
correspondingly increased.* Its immediate use shou’ld be su 4
plemented by another sitting, after the blood’s antitoxin wi}il
have been augmented by means of thyroid extract or one of the
above-named adrenal stimulants,*

We have seen that the i ivi
. W : proteolytic activity of fe i -
::etlit;xgieli a%??{)?:c hmcreased by a marked rise of ter;%l::l;‘smig a}.l['t}?e
_ ipor-bath was recommended by Buisson, and h :
successfully in many instances. The unsatist: it
5 _ man; nces. tory explanati i
as to its physiological action, and its 2 ;)S a{z ot ize astiest T
method to fall into disrepute " But She usedmy e e
bong fide instances in which 'it had beepar o COI'EEGted e
i _ sed successfully by physiei
not only as a preventive, but also in flillllme Sk M it
: ntive, developed . My inter-
pretsitmn of its physiological action aeeounj’,cs for tllljese (;Zfsflslts.wy e
= mer;e;;s,lp&i(;tltx;e orf thetPasteur method, the foregoing measures appear
i rﬁa}s. prevent the development of rabies in subjects bitten by

: As in tetanus, the dief is an important feature of the mor-
bid process.* The fact that the spasmodic stage does not, as a
rule, oceur in some herbivora, points to the need of avo,iding
the accumulation of toxic wastes derived from animal foods, i.¢
of Prohibiting the use of meat until all danger is past.* ,T‘h;
pfftl(:jllt should also drink water freely in order to facilitate the
elimination of end-products of metaholism,

Treatment of Developed Rabies—In the light of my views
the measures recommended for the corresponding stage o};
tetanus are as applicable in rabies. The reader ig therefore
referred to page 1446.

It used promptly, i.e,, during the premonitory stage, these
Imeasures, supplemented by others deseribed helow ma;r turn
the tide in favor of the patient. As the saliva in ;ases of de-
veloped rabies hag been proved to be infectious, the attendants

should carefully cover any abrasion that i
hands or face. ey may have on the

;'ﬂ:wzhm"a conclusion.
Shepard: Jour. Amer, Med. Assoc., Oct. 23, 1897,
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As mercury and dodide stimulate most actively the adrenal
center, it is apparent that thyroid gland must be effective in
rabies as it is in tetany, but in larger doses, since the virus
tends to paralyze the test-organ.* Either of the former agents
may be used when the thyroid extract cannot be obtained.*

Again, inasmuch as the spasmogenic agent is in rabies, as it
is in tetanus, an autotoxin, the antitetanic serum meets the needs
of the situation. It should be used in large doses, however, and
injected into the median basilic vein.* Many of the successiul
cases reported had been hled; but as bleeding alone provokes
tetany by diminishing the volume of fluid in which the spasmo-
genic aufotoxin is dissolved, it should be promptly supplemented
by intravenous injections of saline solution.

That spontaneous cure may occur has been shown experimentally
by Hogyes.™ Out of 159 animals in which the virus was injected in
fatal doses, recovery oceurred in 13 instances in which Pasteur preven-
tive inoculations were used. The seven animals treated by the Pas-
teur method recovered. Laveran®™ and Chantemesse™ have likewise
reported bona fide cases which led them to conclude that rabies was not
necessarily fatal. Although the many cases cured during the earlier
portion of the nineteenth century suggest the possibility of errors in
diagnosis, the fact remains that, according to Lucas Benham,™ mercury
held a prominent place in the 50 instances of recovery cited. Illing-
worth®® recommends intramuseular injections of the biniodide of mer-
cury with sodium iodide (1 to 50).

The use of saline solution was praised by Magendie many years
ago. The veasons adduced in fayor of Baceelli's carbolic acid treatment
obtain as well in rabies, and there is reason to believe that it would
prove very efficacious in this disease, since, as observed by Blasi and
Travali, the virus is easily destroyed by antisepties, especially creolin.
Moreover, the oral use of a solution of earbolic acid has been highly
recommended by Déclat and Peyroulx™ as a prophylactic.

The yapor-bath has occasionally given good results even
when the convulsive period was well advanced. During the -
premonitory stage, the procedure may be carried out readily, but.
when the convulsions have begun, it is sometimes necessary to
fasten the patient to the bed or chair.

Interpreted from my standpoint, as previously stated, the proteo-
lytic, i.e., antitoxie, property of the blood is greatly emhanced by heat.
Kelloge™ states that “the effect of the vapor-bath upon the body: tem-
perature is very profound, the rectal temperature rising in the course of
90 or 30 minutes to the extent of 3 to 4 degrees.” Again, “the axillary

* Author’s conelusion.

818 Hggyes: Orvosi Hetilap, vol. v, p. 36, 1889,
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220 Chantemesse: Ibid., vol. xi, p. 180, 1891
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222 Tllingworth: ‘“‘Abortive Treatment,’” p. 13, 1888.
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temperature rises more rapidly and to a higher point than the rectal
temperature.” Obviously the bath inhibits for a time the elimination of
heat and thus provokes a temporary fever, which, like all febrile pro-
cesses, serves to destroy the pathogenic element *

Buisson’s own ease hardly warrants the diagnosis of rahies; but
instances of unmistakable rabies in which the Buisson method was sue.
cessfully employed were observed by Leon Petit, Hermance, Cameron,
Gray and others.™ Some of these used the Turkish bath; but as Kel-
logg says: “The temperature of both the rectum and the axilla rises
much more quickly in the vapor-bath than in the Turkish or dry hot
air bath.” Others apply the cold-sheet after the vapor-bath; but this
imposes upon the patient an unnecessary hardship, and drives the blood
into the deeper vessels, including neural capillaries. The longer blood
is kept in the peripheral capillaries, the longer, of course, the virus and
the spasmogenic autotoxins will be exposed to the blood’s proteolytic
aetion.

Measvres Warem Coxtror Seasw.—Here, again, the
measures recommended for the corresponding stage of fetanus
are indicated, but only when their use is necessary to arrest the
spasms or reduce their violence while the blood’s auto-antitoxin,
augmented by either of the remedies mentioned. is counteracting
the paralyzing influence of the virus* The latter is in reality
the death-dealing agent in rabies, and to destroy it should be
our aim.* The bromides, chloral and kindred drugs being
themselves paralysants,* amyl mitrite inhalations are preferable,
though the former cannot be dispensed with, as a rule.

A ten-per-cent. solution of eocaine hydrochlorate sprayed,
not into the mouth, where it is wasted owing to great amount

3 L3 age
of saliva secreted, but Into the nasal cavities as far back as pos-
sible, suggests itself as a valuable adjuvant to prevent parox-
ysms.* Tt trickles down the post-nasal cavities and the pharyns
geal wall and by anwsthetizing the superficial sensory terminals
of the latter, inhibits the intense reflex irritability so manifest
in this region.*

Osler™ recommends the local application of cocaine, hut the quan-
tity of saliva in the mouth and the irritability of the pharynx render this

measure very difficult, Free spraying into the nose while the patient
Is in the recumbent position is readily accomplished.

* Author’s conclusion,
%5 Cited by Shepard: FLoc. cif.
20 Osler: “Practice of Medicine,” third edition, p. 229, 1898,

CHAPTER XXY.

THE INTERNAL SECRETIONS IN THEIR RELA-
TIONS TO PATHOGENESIS AND THERA-
PEUTICS (Continued).

PAIN-CAUSING DISORDERS DUE TO HYPOACTIVITY OF THE
ADRENAL SYSTEM.
Balfour! wrote a few years ago, referring fo t.he patl}o-
genesis of gout: “With all our increased accuracy in details,
it does not appear that our ideas of what gout really is arﬁ any_
clearer or any better defined than those of our forefathers. ‘If
anything, the obscurity surrounding this q'iues’.mon may be Sﬂl‘d
to have become greater, more recent investigations having over-
thrown those which ten years ago seemed of grefat promise.
Fven these modern products of the laboratory e.wdently rest
upon a very weak foundation, for Graham Lu_sk ina 1"9.(3ent.l)r
published work® (1906), closes a review of purin metabohsn} in
gout with the suggestive remark that “present-day doctlv'mes
concerning metabolism in gout may shortly I'}ecc’)me entirely
obgolete through new and far-reaching discoveries.” In.truth,
the labor that physiological chemists have. devoted to this sub-
ject, though fruitful as to valuable experlmental.facts, has re-
mained sterile as to final results, and will c.ontmu_e to do s
because they persist in ignoring the cardinal functions O.f the
adrenal secretions in metabolism and in the life process 1t.se’if,
where their work has proven as futile. TIndeed, Lusk also writes®
in this connection: “However clearly formulated the laws .of
metabolism may be, and many of them are as ﬁ§ed and d(?ﬁmte
as are any laws of physics and chemistry, still the. primary
cause of mefabolism remains a hidden seeret of the l%vmg bio-
plasm.” Tt is only by a broad and generous conception of all
available lines of knowledge that we can ever hope. to solve these
great problems which, ag we have already seen, involve several
of the scourges of mankind.

" 1 Balfour: Edinburgh Med. Jour., June, 1898, {
;léigggxi L%g;{n:bqr‘.g‘he Elements of the Science of Nutrition,” p. 287, 1906

: o D. 20T,
2 Graham Lusk: Ibid., p. 297 (1499)




