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causes pain always, especially at the end of inicturition, and gives
risc to significant appearances in the urine, lit can also be looked
for with flic cystoscope, or touched -vith a sounid. A biliary
calculus gives no dlue in the bile, becausa we cannot inspect the
bile, nor can we see into the gall-bladcler or feel around in its
cavity.

lit is, hlowever, Wvhen we corne to tlic origin of thdc calculi in
either case, andi their composition, that the greatest contrasts are
met with. As regards the etiology of cholelithiasis, mnucli pro-
gress lias been macle of late years, and wve especially owe to Pro-
fessor Naunyn, of Strassburg, the demnonstration of sorne of t'îe
rnost implortant facts; connecteci w'ith this subject. The first of
tiiese is that, in contrast withi urinary calculi, general constitu-
tional conditions have littie to do with the tenclency to their for-
mation. Notlîing like a uric-acicl diatiiesis or derangrements
sucli as those which cause oxaluria or pliosphatic cleposits precede
the formation of gali-stones. Instead, they arise wholly from,
local causes and changes ini the biliary passages thernselves af-
feeting the bile after it is secreted, as the following considera-
tions show.

The bile itself is a secretion about equal -in daily amount to
the urine, tlîat is, f rom two to tlîree pints, 1)ut of sucli lowv speciflc
grravity tha,.t it contains only frorn i to 2 per cent. of solids.
lit is secreted by tlie hiver celis, under sucli lowv pressure tlîat 'it
almost resemibles a sinmple leakcage, so that the slight obstruction
causeci by a catarrhîal swelling of the mnucous membrane of the
biliary passages may suffice to cause jaundice. During, active
digestion it flows uninterrupteclv along the hepatic bile-ducts
directly into tue intestine andi not into the gaîl-blacicer, this flow
beingý mucli aicled by the contraction of tlic diapliragrn in active
respi)rationi. lIn tue intervals of digestioni, and particularly dur-
ingr tle repose of sleep, flic biliary outiet is closed by the sphinc-
ter-like contraction of the muscular wall of tlie duodenum, and
the bile then flows into the grall-bladcler insteaci. lIn proportion,
tiierefore, to the slow digestion, and to the seclentary habits of
rnany persc ns, the bile accunîulates in the gall-bladder and be-
cornes tiiere more concentrated. But, how'ever concentrated it
may be, tiiere is nîo danger of the fornmation of a gall-stone 50

logas the nornmal co.astituents of bile are lielci iii solution. These
constituents are certain saits, of wlîich tlîe most important are
calcium saits, tiien the bile pigmient, tlîen eliolesterin, and, lastly,
a mucoid secretion wl- ich, Iîowever, is not mucin, but a complex
nucleoproteid. Now, the first step ini tlîe formation of a calculus
is tlîe precipitation of the calcium by a combination of the cal-
ciumn with the bile pignment. This fornîs, as a rule, a small, liard,
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