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of a given ease—as observed clinically—the fact remains that various
authors have noted a sudden diminution of the urie acid exeretion imme-
diately before the acute attack. His® for example, found that while the
average quantity of uric acid excreted by lithaemic subjects was similar
to that excreted by healthy persons, “an acute attack of gout was prac-
tically invariably introduced by a very marked depression in the quan-
tity of uric acid, or even its complete disappearance. This occurred on
the day before the attack in 10 instances, two days before the attack in
2 instances, and three days before the attack in 3 instances.” This is
explained by the course of events outlined in the general text: the
uric acid accumulated in the body (owing to increasing renal inflamma-

tion) during the one to three days preceding the attack, and the latter

broke out as soon as the volume of uric acid reached a sufficient level.

Although carried by the blood-stream to all parts of the

organism, urie acid accumulates in fluids such as the synovia of
joints, lymph, ete., and tissues such as cartilage, ligaments, ten-
dons, bursw, ete., because it is not as actively exposed therein to
the substances which in the blood serve to antagonize its mor-
bid effects.* Gout being in reality a febrile disease, and the
expression of an autoprotective function, the blood becomes
loaded with defensive materials, namely, leucocytes capable of
acting not only as phagocytes, but also as the purveyors of the
trypsin and nuclein which, with the adrenoxidase dealt out by
the red corpuscles, constitute the auto-antitoxin* As uric acid
can be further catabolized under these conditions to stil] simpler
products, urea, allantoin, glycocoll, and other bodies more read-
ily excreted Iy the congested kidneys than uric acid, the blood,
especially while in transit through the liver, is kept relatively
free of uric acid as long as the febrile process lasts. Not so,
however, with the joints (and nerves) and other structures
enumerated. In synovia, for example, the red corpuscles and
leucocytes are absent under normal conditions, and uric acid
failing to be destroyed therein as elsewhere, it accumulates in
the joint.* During the attack the latter is the seat of an exuda-
tion containing many leucocytes, but as compared to the blood,
very few red corpuscles. As the local supply of adrenoxidase,
of which these cells are the carriers, is deficient, the heat energy
available to raise the catabolic efficiency of the trypsin is far
below that of the blood, and the curative process is slow in pro-
portion. Hence the fact that the temperature of an affected
joint in gout is sometimes as much as 6° . (3.3° C.) lower
than that of the body at large. *

* Author's conclusion.
#His: Deut. Archiv £, klin. Med., Bd, Ixv, 8. 166, 1899,
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In the joint affected the lesion is that of a low gr‘ade_of
inflammation, involving, however, a certain degree of soit'vmlug
of the exposed cartilage, and penetration therem nt.the acicular
erystals of the sodium salt of uric acid, i.e., sodium hllmate.
The curative process therein is a counterpart of that carried ;:11
in the blood. It is efficient, therefore, in proportion as the
activity of the adrenal system is marked, i.c., in proportion as

: . . e . :
the relative volume of adrenoxidase, nuclein and trypsin in the
fluids is great.* As lencocytosis is likewise commensurate, all

J b 3 5 . . N e 3 ~ -‘
else being equal, with the adrenal activity, there is (])‘ breaking
down of the urie acid salt into simpler products, os.pecu?ll} ure}a.
by the auto-antitoxin, and (2) phagoeytosis of the detritus—the
cartilage being left somewhat granular.

As stated by Lazarus Barlow,® “it has been repeatedly ]I)I“O\.'E’l:
by quantitative analysis that the amount of urie acid in ﬂ'w'l')ilO(‘?lil::]]i'-
its maximum immediately before an attack of gout, and ({Im!llls‘;'(.’;’ e
diately after the attack has subsided. This, taken in 'mnjunlc i ]'ninta
the fact that the crystalline sodium biurate is ﬂl‘tl-la]l._\ found my_,]d e
that have been the seat of gouty inflammation, is Sllfﬂ(‘]l(:_n.t‘ e\f 1”]%[‘.
tnat gout depends upon the retention of ;mc _acu{.ip“ :.:;rfmt'l‘lzlhligeréture

i 3 ¢ sive view ]
statements, which are based on a comprehen : i : il
of the subject, will indicate that my interpretation of the process

that submitted above—is in accord with experimental evidence, besides

harmonizing with the conclusions submitted in the‘ fl(:r;l_g(:mg ilc)'a%i-ﬁl £
“The power of the animal organism to catabolize uric ac

" y Mendel, “one of the
other nitrogenous compounds” is considered by Mendel,

i 41 o
fruits of modern research which has pl't?f(llt:"ldl{\‘(T}h]mg(-'d :;mii‘::}ritlld;‘
ard ; rin metabolism. ohler an s,
toward the problems of puri § i N
i s hay vn that uric acid could be destroye
Wiener® and others haye shown oy e
i anism, i - Jess completely converte
g Y the organism, and more or less co 1) t
B Btk M Brow inkowski have pointed to allantoin
' S sk rown, Minkowski have p :
urea. Salkowski, Mendel, m, M W e et
i vie acid, Wiener to glycocoll, ete. i
as an important product of uri ! ha
3 vant al?d Riclmrt"" Ascoli” and others found that the liver playm}
iewrv prominent part in this process. Schittenhelm™ rv,euntly% f()}:l_ni
tha ‘ i i eS8 2 of which
l nts were concerned in this process, one of wh
that fwo sets of ferments were : F i R
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hydrolyses and detaches the ax ; W the ot Biees
ai:d hfi*‘lk% down the uric acid. The former is obviously the trypsie
s e et
J t and the latter adrenoxidase. R ) ¥
) rme}i‘lnt the joints should, conversely, be the seat of slow l’.clt;ib()lllhmi
A - - = - - .
is shown by the fact that even during active inflammation the o:,ar
- x ‘ oe] LA 4 o)
temperature is relatively low. Thus, Balfour™ refers to tlwlcllhiea‘llm.)g
8 : v at ot -.
e\mp!qqive heat in joints affected with gout and tf’ the f{l}(‘-t l-am-(:i[;:,d(.
D'])QP;'\‘Ol‘i have found such joints lower in temperature 1(1{1_1..51 o
ing p-u-‘t-s” Dvee Duckworth® observed a difference of five degrees.
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James Tyson* also says that “the local temperature, notwithstanding the
sensation of heat, is five or six degrees below that of the axilla af the
same time,”

The urine often shows clearly the presence of renal obstruction:
we have seen that it is scanty, highly colored, ete. While the uric acid,
excreted in twenty-four hours before and during the attack, may be
markedly reduced, as emphasized by Bartel, Dyce Duckworth and
others,” having obtained but 0.2 to 0.5 gm. (3 to 8 grains) from
100 gms. (3'/, ounces) of urine (which in health gives 1 to 1.5 gm.),
along in some cases with all exerementitious products, the end of the
attack is characterized by a free excretion of urea and uric acid which
continues several days. Still, the clinical evidence on this score is quite
contradictory. This is readily accounted for by the fact that the catabol-
izing properties of the blood and the degree of renal disorder may he
said to vary with each case.

When the uric acid salts or biurates accumulated in joints
(and elsewhere) fail to be adequately broken down to simpler
products, they accumulate in situ, forming tophi. At first mor-
tar-like and soft, these nodules gradually harden, and as succeed-
ing accumulations occur, the joints become increasingly anky-
losed and distorted. The development of tophi, i.e., of chronic
gout, is due to debility of the adrenal system, i.e., to insuffi-
ciency in the body-fluids of the “digestive triad,” i.c., of auto-
antitoxin, of the sensitizing thyroidase, and of the phagocytic
leucocytes whose mission is to prevent such accumulations by
ridding the regions attacked of all detritus.*

We have seen that chronic gout oceurs in cases weakened by re-
peated attdeks and in aged individuals—all subjects in whom debility of
the adrenal system is self-evident. As stated by Levison, “the urine in
chronie gout is pale and watery” and contains “casts of renal tubuli,
hyaline or granulated,” evidence of marked renal implication, while “the
patients are weak and pale.” Indeed, as taught by Bouchard® over
twenty years ago, the phenomena often observed in chronic gout, e:dema,

cardiac lesions, cerebral and gastrie disorders, ete., are in reality renal,
and the patient dies of his renal disease.

Treatment.—MEAsures INDICATED DuriNG AN Acute Af-
TACK.—Between the use of “flannel and patience” recommended
by Cullen and the modern local hot-air bath at 300° F. and
above, applied to the affected joint, are many devices such as
the hot douche, the local sweat pack, the local vapor bath,
radiant heat, the hot dry pack, ete, the application of hot
alcohol, hot anodyne liniments, etc., which, when judiciously
employed, prove very efficacions. The mode of action of heat

* Author's conclusion.

4 James Tyson: ‘‘Practice of Medicine,” third edition, p. 785, 1905.
4 Bartel, Duckworth and others: Cited by Pfeiffer: Lancet, Jan. 3, 1891

“lsl%guchard: “Mal. par ralentissement de la nutrition,” second edition, p.
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in this connection illustrates that of remedies which, given inter-
nally. have likewise been found useful. During the attack, the
afTeétEd joint, we have seen, is invaded by leucoeytes which sup-
ply it with this ferment and nuclein, while red corpuscles, tl.m
purveyors of adrenoxidase, are relatively few. Though trypsin
and nuclein are plentiful, therefore, in the exudate the adren-
oxidase is scanty, and the heat-energy liberated when it com-
bines with nuclein is insufficient to raise the activity of the
trypsin to a level that will insure prompt conversion of the
accumulated uric acid into benign and eliminable products.*
As the source of the heat-energy required in the process is imma-
terial, hot lotions, hot dry air, ete., are effective in proportion
as they are able to raise the temperature of the interior of the
joint to a level at which trypsin, i.e., the local :mtf_m—antitnmn,.
becomes very active.* Hence the relatively great efficiency of
hot dry air, which brings to bear upon the surface greater heat
than any other procedure. Massage, when it can be borne,
hastens local resolution by a similar process.*

We have seen that, as stated by Hammarsten, temperature exerts
“g very important influence” on ferments. Roberts* showed, mnreﬂvu‘ri
that the activity of trypsin increased with rising temperature unti
60° C. was reached. Artificial heat was used here, the trypsin being
in vitro. Active congestion of the joint, encouraged by using it, is ])&*1|i~i
ficial in much the same way. Balfour®” refers to several cases nu:‘utun!ml
by Cullen, Sir William Temple, Gairdner and others, who walkec
off” their attacks, and to Boerhaave's advice to take mueh and mn?u.m]-
ous exercise, and to rub the affected part, ete. Any procedure which
increases the activity of the local cireulation not only augments the p::ui
portion of “digestive triad” supplied to the part, hutﬁrutses also the ]0.= i
temperature, and hastens the removal of detritus. Hence the recog-
nized value of massage.

Appropriate purgatives at the outset of an ncute‘ zlzttawk
gerve several purposes: they enhance the catabolic activity (')f
the blood not only in the liver where the breaking down of foxic
wastes is most active, but also in the body at large, and thereby
tend to arrest the accumulation of urie acid in the joints.*
Moreover, by increasing the exeretory activity of the intestinal
canal they reduce the work imposed upon the kidneys and
diminish the congestion of these organs.* .

Most active in this connection are the mercurial purgatives.
As they,stimulate powerfully the adrenal center, the production
Wt'ﬂnr!u.xion.

# Roberts: Proc. Royal Soc. London, vol. xxxii, p. 158, 1881
4 Balfour: Loc. cil,
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of auto-antitoxin is increased and the specific action of these
agouts on the liver enhances actively the destruction of uric
acid.*  Calomel or blue-mass gives excellent results. Colocynth
anq jalap have likewise been used, but their effect upon cata-
hgl:sm is much less marked. A saline purgative given -1'fter
E‘lt]IGI“ of these materially aids the bcne[i(‘ialceifect c’b\' (.‘Ell;‘%i‘ﬂﬂ‘
flushing of the intestine with a serous discharge. el
_The beneficial action of calom E asi i
Sarhe ol 1 e ol & e i '
results were then ;bsen'ed in 18 out of !26(013155(:3-]; \?‘hi ’!wf ke Si“"'ﬂar
his report. Levison states that in England when:,‘ Urtl,n"t h(f baz:;s OE
el . ks 8 . g " gout is especially
ton. of ' fise Purgntive; calomuel and. Tolep or. mbtums aiminey

posita.”

- ’I‘he-remcdics which have held their own in gout, produce
”vlf.’]l‘ main .eﬁect by acting much as do cholagogue purgatives.
( 'oh:?n.::um- is the most prominent of these agents. Like purga-
tives, it increases general catabolism in the blood, and parthic-
ularly. in the liver. Given in excessive doses, hov.,*ever or too
long, it stimulates powerfully, not only the adrenal cen,ter but
also the vasomotor and sympathetic centers, producing not’onh'

a marked increase of vascular pressure prejudicial to the kid-
neys, l.mt also exposing the heart to inhibition by causing undue
c-on'strlctidn of its coronary arteries* The danger-signals are
active purgation and weakness of the heart’s action witf] per-
haps, some irregularity. It is to its action on the S\-’mpa%hetic
vvnter_ and the constriction of the peripheral arterioles that it
owes its analgesic property, the supply of arterial blood to the
sensory terminals of the skin being thus reduced.* In the
average case 10 to 20 minims (0.61 to 1.22 gm.) of the wine
may be.gl\'en every three hours. Colchicine is preferredlbv
many clinicians, the dose being 1/,, grain (0.0013 gm.) ever:
four hours, or better 1/,,, grain (0.00065 gm.) every twln hoursy
The drng.s]muh] be withdrawn when the paill is controHed'
(:1511311_\7 within 48 hours) or when purgation is marked.* The
( m:Isbad‘ waters owe their marked beneficial effects in gout to
”19]1: main constituent, a purgative salt, sodium su]phateb-md to
the ingestion of considerable water which their use enta.il‘s; the

:e Author's conclusion.
Grimm: Deut. med. Woch., Bd. xix, S, 395, 423, 1893
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active ingredients of Scudamore’s remedy are also purgative

salines, magnesium sulphate and magnesia.

Colchicum is generally considered as a specific for gout. H. C.
Wood" states that “so far as our knowledge reaches, colehicum or its
alkaloid, when given in therapeutic doses, produces no definite symp-
toms save purgation.” That it does more, however, is shown by evi-
denee quoted by this author. As I previously stated, the curative pro-
cess is due to the breaking down of urie acid into simpler products,
urea, for instance: Christison found “in the colchicum-urine the propor-
tion of urea mearly double;” in rheumatism, Maclagan® also found that
“the proportion of urea was very greatly increased.” This is not con-
troverted either by the observations of Graves and Gardner, that the
urates (fotal) “diminish under the use of the medicine,” gince the pur-
gation deviates the excretory current from the kidneys, or by those of
Noel Paton® who found that “small doses of colchicum increased very
distinetly the elimination of urea and urie acid, as well as the amount
of urine; while large doses lessened the amount of urinary secrefion
and increased slightly the daily elimination of urea and urie acid” in
dogs. Although the kidneys were, of course, not diseased, the catabolic
action of the drug is emphasized by the effect of small doses, while the
derivative action of purgative doses is shown hy that of the larger doses.
In the light of my views, therefore, the experimental testimony is not

discordant, as generally believed.

The physiological action of salicylic acid and the salicylates
in gout differs only from that of colchicum in that these drugs
do not provoke purgation. By stimulating the adrenal they
enhance the blood’s catabolie activity, especially in the liver, and
promote thereby the elimination of urea and uric acid.* As
does colchicum, they relieve pain by stimulating the sympathetic
center (a process that entails the same danger of arresting the
heart when used recklessly), and thus causing constriction of
the peripheral arterioles.* By thus reducing the blood supplied
to the cutaneous capillaries, they lower the superficial tempera-
ture (its so-called antipyretic action).*

Some clinicians prefer the salicylate of sodium to colchi-
cum, but the great majority regard it as inferior to the latter.
Ten grains (0.6 gm.) every two hours give the best results.
Many other preparations of salieylic acid are now available, but
all act more or less actively in the same way.

The action of the salicylates on the liver is often overlooked.
Wood, however, says in this connection: “The belief of many clinicians
that the salicylates have a distinet action in stimulating the biliary
secretion seems to have a solid experimental foundation” and refers to
the researches of Moreigne® Bain, Pfaff and Balch, As to their action

* Author's conclusion..
«TH. C, Wood: ‘‘Therapeutics, etc.,” twelfth edition, p. 525, 1905,

48 Maclagan: Edinburgh Jour. of Med. Sci., vol. xiv, p. 3. 1852
4 Noel Paton: Brit. Med. Jour., July 31, 1886.
@ Moreigne: Arch, de méd. expér, et d'anat. pathol., vol. xii, p. 300, 1900.
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c.m dmetabolism, ‘{ae Rta_tes thni; the experiments have been “so numerous

& concordant in their relations as to prove that in the normal man or

.n-n.mul, salicylic acid and its preparations increase to a very great

mtent”thu elimination of urea and urie acid.” *

aig® observed that sodium salicylate fai
. ig . 5 salicylate failed when there was gen-

(!I;l..[ debility, and in sequence to colchicum. In the former l‘l:: g:llnln
:u]l!.ﬂ_u?] center is itself sometimes too debilitated to react under the

re .1.i1\_ely weak stimulation of the salt, though it would act under a more

]:E:t\\e;iu] ox[(:tlt-tmt. potassium iodide, for instance.* That it shounld not
act after colchicum is obvious, since the latter drug is the e erf
b e s , § 1e latter drug is the more powerful

(,L_lmtn(, properties are ascribed fo piperazine mainly be-
cause it forms with uric acid in vifro a urate which dissolves
in forty-seven times its weight of water. In practice, however
though it tends to increase the excretion of urea and diminish
that of wric acid, it does not produce effects indicating that in

1{11@ blood-stream it behaves as it does in vifro, and it has been
found less efficient than either colchicum or the salicylates by
the majority of clinicians, in acute gout. There is ground fo
the belief, howey : 7 g

ellef, however, that it tends to prevent the development of
fmute attacks by stimulating sufficiently the adrenal center to
insure the breaking down of renal irritants, xanthin and hypo-
xanthin, into urea.* It is administered in the form of “pilper-

- el St : i

azine water,” a quart of which contains 15 grains (1 gm.) of
piperazine. During acute gout this quantity is given in divided
(loa.ms;. 48 a prophylactic one-half of this, i.e., 1 pint (500 gms.)
daily is sufficient. 3

The large quantity of water i
; ] r thus taken is unguestionably
gn[por_tm;t feature of the remedy’s action. Still, {?iv:mntftljl" ‘1:::;
'f chmidt™ obtained beneficial effects with the salt itself. S(-hweniw;-’r"*’
ttl)uul:l 'lt espf:‘cl_all_\r efficacions when given with considerable water b\]n
P:}e o1 n]:: (ij piperazin water” it has been found efficacious by Wilcox,™

ge, shner* and others, in various gouty conditions, as well as by
a large number of foreign observers. 1 ;

: The 1ng.estm_n of large quantities of pure water during an
attack and in disorders due to the gouty diathesis facilitates
greatly the elimination of uric acid by the kidneys, owine to the

; g ;| - v 2 [« ]
¥0“ er specific gravity of the blood-fluids produced. This action
is enhanced, however, when alkaline mineral waters are used

instead, especially those of which sodium carbonate and sodium

* Author's conclusion,
:Zglaig: trTl.mlncet, Aug, 12, 1899,
esenthal and Schmidt: Provincial Med. J
& Bchweninger: Jour. Amer. Med ot Bate A
:Wllcox: Med. News, Nov. 2?.91;89"?550&. i ke e
wPage: Med. News, Oct. 13, 1900. f
Eshmer: Phila, Med. Jour., Apr. 23, 1808,
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chloride are the main constituents. They not only increase the
fluidity of the blood, but facilitate osmosis, the sodium ion acti-
vating simultaneously cellular metabolism, and, therefore, cata-
bolism. When in acute gout the fever is at all marked, the free
use of beverages of this kind is of paramount importance.

Over fifty years ago, Guelle showed that pure water ingested in
large quantities increased the elimination of uric acid, and that after
this process had continued a few days, the excretion fell and sometimes
ceased, the blood having been, so to say, relieved of all free urie acid.
Robin™ recently confirmed this observation and noted that in women
who, to reduce flesh, avoided fluids, the urine became dense, loaded with
uric acid, and that renal lithiasis followed. The role of the blood-
salts in osmosis has been reviewed at length elsewhere. Both Jacques
Loeb and Overton® have shown that “the Nations of the blood as well
as the sea-water are essential for the maintenance of life-phenomena.”
The importance of the alkaline salts in all febrile processes was em-
phasized in a preceding chapter. In stations such as Vichy and Carls-
bad, where the waters are strongly alkaline, the temporary aggravation
is sometimes witnessed; this is due to the liberation of pent-up urie
acid, through increased osmosis, and is rightly considered by the local
physicians as a favorable sign. Sir William Roberts's belief that
sodium salts are harmful in gout is not sustained by practical evidence.
As stated by Burney Yeo” “notwithstanding the experimental evi-
dence to the contrary, it has been amply demonstrated that the alkaline
sodium salts have an effect upon the hepatic functions and do favorably

influence gouty conditions.”

PropuyLACTIC TrREATMENT.—Having ascribed the pre-
monitory symptoms of acute gout, the various phenomena
included under the “gouty diathesis,” and chronic gout, to a
common cause,* the measures indicated are necessarily similar
in all these supposedly different conditions, a fact sustained by
clinical experience.

The prophylactic measures indicated, in the light of the
pathogenesis described in the foregoing pages, are (1) to reduce
the intake of nucleins and thereby the purin bases of which they
are the source, and (2) to enhance the functional efficiency of
the adrenal system in order to insure the adequate conversion of
toxic intermediate wastes into nontoxie and eliminable end-
products.*

Reduction of the Intake of Nucleins—The toxic interme-
diate waste-products being all nuclein derivatives, the patho-
genie activity of food-stuffs is commensurate with the quantity
of nuclein they contain. Especially rich in this connection are

* Anihor's conclusion.
& Robin: Loe. oit.
8 Jacques Loeb and Overton: ‘‘Studies in General Physiology,” Pt. i, p. 566,

1905.
% Burney Yeo: Therap. Gazette, July 15, 1901,
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glandular organs, such as liver, thymus (sweetbread) and kid-

ney. This applies likewise to brain tissue, an enormous aggre-

gate of nerve-cells, the cell-bodies of which all contain nuclei.

Muscle tissue, i.e., meat, is less rich in this particular, but hypo-

xanthin and xanthin are the main purin product of its nuclein.

Beef extracts and the gelatinous extracts of tendons, bones, etc..

are likewise rich in nucleo-albumins which yield the same puring

—those, we have seen, that irritate the renal elements. and

which take part in the pathogenesis of the various disorders of

the “gouty diathesis.”

The glandular tissues, sweetbread, liver, ete., should he
strictly avoided. As to meats, the indications vary with the
case; In excessive eaters, especially those subject to cutaneous
disorders and in patients who suffer from migrainons attacks,
flushes, ete., a temporary—a year or two at most—omission of
heavy meats, i.e,, beef, mutton, pork and veal, from the diet, and
the concurrent ingestion of at least a quart of pure water daily,
is often very efficacious. In debilitated subjects, on the other
hand, in which no evidence of renal lesion is present, lean beef
may be allowed, but simultaneously with remedies that stimulate
the adrenal center.*

. I;.fﬂkz fish, poultry and eggs, vegetables, fruit, especially
strawberries, oranges and apples, butter, light bread and biscuits,
with tea, coffee ar cocoa in moderation, etc., are all permissible,
Aleoholic beverages, malt liquors, sweet and heavy wines, are
never beneficial and are not craved for when water is taken in
large quantities. As alcohol hecomes oxidized in the blood it
antagon;zes catabolism, and thus tends to aggravate the morbid
process.* Meals should be taken at regular intervals.

In view of the experiments of Gaucl i

g raucher, confirmed by Kolisch
Tandler and Croftan, as to the pernicious influence of xanthin and
hypoxanthin upon the kidneys, Halliburton’s statement® that meat diet
causes an increase of urie acid “mainly because it increases the exo-
genous urie ac:ul”fr_om the purin bases, especially the hypoxanthin
which it contains” is suggestive, since it is obvious that .inadvquate
catabolism must increase the proportion of the latter and tend to pro-
mote not only renal lesions, but also general “gouty” disorders.
Kionka and Frey™ recently confirmed the observation of Kochmann, that

excessive meat-feeding caused organic lesions in the liver and kidneys,
and also those of Walker Hall, in rabbits, in which similar lesions

;_ﬂrﬂmr‘a conclusion.
alliburton: ‘‘Physiol. Chem. of Muscle and Nerve,” 45, 150
“ Kionka and Frey: Zeit, f. exper. Pathol., Bd. ii, 8. 1, 1905, " o
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roduced by injections of hypoxanthin. Robin* found experiment-
:.v]?;f t'-]hat in man thJe addition of collagenous parts of meat, bones, lhga
ments, ete., to the diet, inereased mnrk.edly the production of. uric 3(1 —{,—
which would mean that of hypoxanthin and xanthin in debilitatec .1“ -
jects. For the influence of alcohol the reader is referred to the article on

this agent.

Measures to Increase the Functional Activity of the A drenal
System.—Those of our remedies which approach nearest the
normal physiological stimulant of the adrenal thyroidin, in its
effects, namely, iodine and its salts, especially the potassium and
sodium iodide, are of recognized value in this connection, when
employed in gradually increased doses, beginning with 5 grains
(0.3 gm.) three times daily in a tumblerful of water. Thyroid
sxtract is also efficacious, but not in the large doses usually rec-
ommended, which increase too suddenly general metabolism and
increase the waste-products in proportion; 3 grains (0.2 gm.)
after meals may be given without increasing the dose.* Oxygen
inhalations begun the third day after beginning the use of the
thyroid extract will hasten the curative process, since at that
time the blood will be found by the coagulation test to contan

: . . . %
a larger proportion of fibrin ferment, t.¢., adrenoxidase.* (See
also p. 782, vol. i.) ‘

Among other agents that have been found efficacious are
strychnine and nuz vomica, which not only stimulate the adrenal
center, but also the vasomotor center, thus causing constriction
of the mesenteric trunks and projection of the blood towards
the peripheral capillaries, including those of the liver* where
poisons are most actively destroyed. Strychnine is only of real
use, however, in debilitated cases, attended with pallor.* Tl.us
applies likewise to iron, to promote the formation of hemoglobin.

jodides i i < in® found

The value of the iodides in gout is well known. Bain
potassium iodide of “peculiar value” in chronic gout, and that it reta.rd(};d
the development of vaseular and renal changes. Haig employs the
sodinm iodide with success, using in conjunetion, sometimes, ammonium
chloride. 1 have found thyroid extract, when used as‘recpmmendod
above, of considerable value in gouty cases in which migraine was a
prominent symptom. Inhalations of oxygen gas were employed .by
Croftan® with “striking” results, “both as regards amelioration of the
subjective symptoms” as well as laboratory findings. :I‘hnt this meas-
ure should prove of still greater value when the blood’s adrenal secre-

tion is increased by means of thyroid extract, seems obvious, Strych-
nine has been recommended by Robin® and others.

* Author's cmlr!u.srian.

o2 Robin: Loc. cil.

0 Bain: Brit. Med. Jour., June 9, 1900.

o Croftan: N. Y. Med. Jour., Aug. 11, 1900. freon
% Robin: Bull. gén. de thérap., vol. exlvii, p. 603, b
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INTERNAL SECRETIONS IN PATHOGENESIS AND TREATMENT,

MIGRAINE,

SyNoNyYMs.—Sick Headache; M egrim ; Hemicrania ; Bilious
Headache.

Definition.—Migraine is due to marked hyperemia of the
nerves and nervi nervorum of the painful area, the result, in
turn, of abnormal constriction of all arterioles, excepting those
of that area which fail to contract owing to functional weakness
(sometimes due to organic disease) of their walls. The general
constriction of the arterioles is due to excitation of the t;\'mpa—
thetic center by toxic wastes, probably of the purin group, which
accumulate in the blood owing to hypoactivity of the adrenal sys-
tem, the insufficiency of auto-antitoxin reducing correspondinély
the catabolic properties of the blood.**

Symptoms and Pathology.—Migraine corresponds with epi-
lepsy in its pathogenesis and symptomatology, and the latter
may, therefore, be divided into three stages : (1) a prodromal
stage or aura, (?) a stage in which the sympathetic system is
morbidly active, and  (3) a stage in which the vasomotor over-
activity is superadded.*

The prodromal stage or aura differs from that of the epi-
leptic aura, in that it is relatively prolonged, lasting minutes,
hours, or days even, in some cases. It may include one or more
of the following phenomena: a sensation of pressure at the seat
of oncoming pain, dark or bright spots, flashes and other lumin-
ous sensations, impaired vision, tinnitus, olfactory and other
sensory aure, vertigo, confusion of ideas, hnl]ucinatvions. visions,
hebetude, somnolence and despondency, ansmsthetic areas in the
s'ca]p and face, aphonia, ete. In rare instances the premonitory
signs occur during sleep, in the form of exciting dreams, violent
nightmares, etc. Anorexia, nausea and creeping chills are com-
mon precursors of the migrainous attack, however, which usually
begins in the morning. :

. In the sympathetic variety, the ordinary migraine, the
patient is pale, the features are contracted anid the surface is
relatively cool, the temporal arteries being small and tense.
The pain, at first dull, then more or less acut'e, is usually unilat-
eral and often located in the supra-orbital, frontal and Eemporal

* Author's conclusion.
**Author's definition.
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regions; sometimes, however, it extends to the parietal and even
the occipital regions. In some cases, the disorder is quite local-
ized, the site of pain being hypersensitive, while the surrounding
tissues are relatively cool and insensitive. Unilateral salivation,
lachrymation and diaphoresis are occasionally observed. In
rare instances, the pain leaves one region to appear in another,
which may be quite remote, the stomach, for instance, then sud-
denly returhs to its former location.

Vomiting may occur early in the course of the seizure, but
usually it heralds recovery. At the end of a few hours, some-
times days, the patient falls asleep and is soon about. Such
attacks occur with more or less regularity, perhaps once a month,
every other week, etc., year after year. In men they often cease
after middle life, and in women after the menopause.

This form of migraine is primarily due to irritation of the
sympathetic center.®

This form, Dubois-Raymond’s angiospastic hemicrania, is now gen-
erally attributed to a disorder of the sympathetie system. Mollendorff
and Latham® both attributed migraine to morbid activity of this sys-
tem, but “in consequence of a defective control or inhibition by an
exhausted or enfeebled cerebro-spinal system.” The kinship with epi-
lepsy is now generally recognized. Rachford,” for instance, says, in' a com-
prehensive study of this relationship: “All writers on this subject are
agreed that migraine and epilepsy are kindred diseases, and that this
kinship is so close that these diseases are not infrequently twin inheri-
tances from the same neurotic ancestors,” and refers to Tisset, Parry,
Liveing and Gray as having emphasized this kinship, by cases in which
epilepsy appears, and the epilepsy returning when the migraine disap-
pears.” Spiller® likewise lays stress on this kinship. In a case re-
ported by H. C. Wood™ the paroxysms began as a migraine, including
the prodromes; this lasted two or three hours, then lapsed into a typical
epileptic fit, the patient frothing at the gnouth, biting his tongue, etc.

The pain, in this form of migraine, is due to marked con-
gestion in the area involved, the result, in turn, of a passive,
strictly localized, dilation of the arterioles of that area.*

. While all ‘the other arterioles of the body contract under the

impulses received through their sympathetic terminals, the arter-
ioles of the region affected fail to do so, owing to lesions of their
muscular layer.* The nerve region being rendered intensely
hyperzmic—since the blocking of all other arteries tends greatly

* Author's conclusion.

% Mollendorff and Latham: Cited by Liveing: “On Megrim, Sick-headache,
etc.,” p. 319, 1873.

o7 Rachford: Amer. Jour. Med. Sei., Apr., 1898.

% Spiller: [Ibid., Jan., 1900.

% H. C. Wood: Med. News, Dec. 20, 1804.
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to increase the local blood-pressure—severe pain, due mainly to
pressure and hyperemia of the local nervi nervorum, is caused.*

The general sympathetic constriction of the systemic arterioles is
shown by the marked relaxation of the abdominal viscera, i.e., the
stomach, intestines, liver, ete, to which French elinicians, Glénard,
Trastour, Dujardin-Beaumetz and others, have called attention. Their
observations were fully confirmed by the more recent researches of Man-
gelsdorf,”” in 409 cases, all of which, with one exception, had marked
gastric dilation. Examination of a large number of cases suffering from
nervous disorders failed to show this symptom, with the sole exception
of epileptic subjects. Constriction of the gastric arterioles readily ae-
counts for this phenomenon; the blood supplied to the muscular walls
being inadequate, they relax.* This applies as well to any organ, since
the irritability of the sympathetic is of central origin, and, therefore,
general—in opposition to Dubois-Raymond’s view, that it is limited to
the cervical sympathetic. The many cases in which tingling and other
forms of parwmsthesia occur in various parts of the body also point
to a central origin.

As to the localized vasodilation which gives rise to pressure upon
the nervi nervorum, Mollendorff, Latham, Guttmann, Wilks and Ellen-
burg have all held that the local lesion was attended by vasodilation
and hyperemia, though unable to account for these phemomena apart
from the general statement that they were of “sympathetic-tonic” origin.
Henschen, Nordstrim and Rosenbach, and Bum™ found lesions in the
muscles of the painful areas of the face and scalp. The arteries of these
areas being sometimes found to have undergone arteriosclerosis, as is
well known, the pathological cause of their tendeney to remain patent
(while those of normal regions contract) is self-evident.

The second, or vasomotor form, corresponds with major
, epilepsy, in that irritation of the vasomotor center is super-
added to that of the sympathetic center.* It is, therefore, but
an aggravated form of that just described. The general blood-
pressure being raised, the diseased or lax arterioles allow a still
greater quantity of blood to reach the sensory terminals, and the
arteries of the painful area are dilated and pulsate strongly, the
area itself being deeply congested. The pupil in this form—or
stage—of migraine is contracted, the blood having penetrated its
arterioles notwithstanding the sympathetic constrictor impulses
to them.* Hence the greater variety of symptoms witnessed in
some cases, spasm of facial muscles, paralysis of the ocular mus-
cles and of the extremities, transient aphasia, ete.

The connection between the sympathetic and vasomotor types is
clearly shown by the statement of Gowers,™ that in some cases, “the
pallor gives place to flushing as the pain in the head develops.” While
admitting, with other neurologists, a vasomotor disturbanee, unlike
them he regards the latter as of central origin. That engorgement of

* Author's conclusion.

7 Mangelsdorf: Berl. klin. Woch., Bd. x1, S. 1004, 1903.

T Bum: Wiener med. Presse, Bd. xxxvl, S. 761, 1805.

" Gowers: ‘‘Diseases of the Nerv. System,” vol. ii, p. 844, 1803.
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the local vessels is present is shown by the oceurrence of h:‘tmmtrrllmlge'
in some cases—in the orbit, for instance, as m a_ca:«.e .erfz; e(f :),l
Brasch and Levinsohn® “At the end of an atﬁwk in _{\\hlc:h : e m?
dilatation has been marked,” writes Gowers, p.umnmsl of the ?(tilp
has been observed in rare cases, and even ecchymoses at the seat of the

most intense pain.” ; .
At the present time the sympathetic and vasomotor forms are

i aili he functions of
interwoven, owing to the prevailing confusion as to 1 ]
g:'!: systu\::l as aéunit. A clear differentiation of the two forms was,
therefore, impossible, and the pathology of the Lll.‘i?ﬂ.%f‘ has, lllere{?re,
remained obscure. Thus Latham states that there is first of all, con-
traction of the vessels of the brain, and so glll}}ln[s_;hed supply of blood
produced by excited action of the sympathetic.” So far, I am fu]ly_m
accord with him. He adds, however, that “the e.lrimus.tmn of the sym-
pathetic following on this excitement causes the dilatation of the vessels
and the headache.” Here, I cannot sustain him, for "ex}mustmn of the
sympathetic” would entail pain wherever the sympathetic fibers govern
the peripheral circulation, i.e., over the entire surface. There is no
exhaustion, as I interpret the process: certain arterioles are weaker
functionally or organically (as is the heart in many subjects) than
others; and are unable as well as the latter to resist the celltrlfljgal'
pressure of the blood, and yield. Hyperemia of the cutaneous sensory
terminals following, pain is experienced. The meninges and hran} may
likewise become the seat of an hyper®mic area; hence the convulsive
seizures sometimes observed in cases of migraine,

Etiology and Pathogenesis.—The principal cause of mi-
graine, i.e., of the excessive vasoeonstrictor phenomena to which

A - A ¥

the attacks are due, is probably paraxanthin, an active poison,
and other members of the xanthin group. These intermediate
products of metabolism accumulate in the blood between the
migrainous attacks, and when the blood attains a cerfnam degree
of toxicity, provoke them by irritating the sympathetic and gen-
eral vasomotor centers.* They accumulate because they are not
adequately converted in the blood into benign and eliminable
end-products, owing to deficient activity of the anterior pitui-
tary, and, therefore, of a deficiency of auto-antitoxin m.the
blood* In most cases this condition is inherited, gouty disor-
ders of the nervous system being readily traceable in proximate
ancestors. The majority of cases develop during or after adoles-
cence, when the adrenal system has not kept pace with the
general development. In such cases, this system is able to
carry on its functions under ordinary conditions; when, how-
ever. any unusual stress is imposed upon it by an excess of
physiological poisons, it is not equal to the task and they accum-
ulate* This accumulation may be hastened by indiscretions in

* Author's conclusion. ) :
73ﬁrusch and Levinsohn: Berl klin. Woch,, Bd. xxxv. S. 1146, 1898




