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Parr 1.—On the Fariations of the Acidity of the Urine in the state of Health.

IN the Philosophical Transactions for 1845, I showed that not unfrequently in
London, the urine was found in many persons to be alkaline from fixed alkali ; and
I mentioned that Dr. Axorews, at Belfast, had found the water passed at noon of
two-thirds of the students of his class to be alkaline.

It appeared to me to be a matter of great interest to determine quantitatively the
daily variations in the acidity and alkalescence of the urine in the state of health ;
to trace, if possible, the cause of the variations ; to determine the effect of some
medicines ; at the least until this was done I could draw no conclusions regarding
the effect of diseases on the acidity of the urine.

In examining quantitatively the variations at different hours of the day, it was
immediately found that there was no fixed degree of acidity of the urine ; that the
acidity did not vary with the specific gravity, but that there was a never-ceasing
change, an ebb and flow, in the acid reaction of the urine, which was quite inde-
pendent of the specific gravity.

The degree of acidity of the urine was found generally to be greatest a short time
before food was taken ; and after food the acidity was diminished, until about three
hours after breakfast, and four or five, or six hours after dinner, when it reached the
minimum point ; after which it again rose and attained its height previous to food
being again taken.

A healthy man was the subject of the fol lowing experiments @ for three months he
had taken strong exercise, walking above 700 miles. Food was taken twice daily.
The exercise was moderate during the L':'{IJ{:I‘iIIH.‘IHH, from three to four hours daily,

The urine not unfrequently showed most marked alkalescence from fixed alkali.
Rarely even phosphate of lime was deposited. Five or six hours aflterwards the
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acidity reached its highest point, but did not on any occasion cause the formation of
uric acid erystals.

The mode of examination was the following. Two test solutions were made, the
one with carbonate of soda, the other with dilute sulphuric acid. Each measure of
either test was made equivalent to 4'sth of a grain of dry and pure carbonate of soda.

A bottle containing 1000 grains at least of urine was filled and weighed. The urine
was heated in a cup to 120° and then the test solution was dropped in from a gra-
duated tube; so that the urine, when acid, was made, by alkali, just neatral to the
most delicate test-paper; and when alkaline, it was made just neutral by acid. The
number of measures required gave the degree of acidity or alkalescence of the urine.

In the second part of this paper, it will be seen from experiments made four months
previously to these, that the same kind of variations took place then ; and in the same
case two years before, and again even three years previous to these experiments, the
same fact was noted.

Thus, October 13, 1846, breakfast on bread and meat at 9 a.m.

Urine passed at 1 p.m., clear. Specific gravity . . 10228, Alkaline.
Urine passed at 3 p.m., clear. Specific gravity . . 10199, Acid.
And October 28, 1845, breakfast at 9 15™,

h m
Urine passed at 10 AM.  Acid.

Urine passed at 12 30 p.m.  Alkaline.
Urine passed at 3 Acid.
(1.) October 14, 1848,  Breakfast on bread, meat and coffee, at 8" 45™ a.m. Dinner
at 5 50™ p.m.  Fish, meat, potatoes and water.

L m Spee. gr. Acidity per 1000 grs. of urine. Appearances.
Water passed at 7 15 a.m. thrown away.
Water passed at 8 45 =1021'1 <+11'75 measures. Clear,
Water passed at 9 55 =10235 <+ 879 Clear.
Water passed at 11 15 =1022'7 =11'73 Clear.
Water passed at 12 =10244 —2928 Thick from phosphates.
Water passed at 12 50 p.m. =10240 —1074 Clear.
Water passed at 2 15 =1021'5 4 G685 Clear.
Water passed at 3 50 =1024'1 41562 Clear.
Water passed at 5 50 =10244 42147 Clear.
Water passed at 7 55 =10206 <1554 Thick from urates.
Water passed at 10 45 =10298 — 582 Clear.
Water pm’-;;-,:u:l at 6 30am. =102533 J4 977 Clear.
Water passed at 7 40 =10253 41365 Clear.

(2.) Breakfast at 8" 45™ a.m., the same as the day previous. Dinner the same,
at 5% 45™ p.m.
Water passed at 8 45 =10256 1560 measures. Clear.
Water passed at 10 =1021"3 <1174 Clear.
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h m Spec. gr. Acidity per 1000 grs. of urine, Appearances,
Water passed at 11 20am. =10249 — 1268 measures. Clear.
Water passed at 12 20 l*.m,} —10292 —14'57 Thick from phosphates.
Water passed at 12 45 Clear.
Water passed at 3 15 =10284 41361 Clear.
Water passed at 5 45 =1026'¢ 42240 Clear.
Water passed at 9 =1032'9 <1355 Thick from urates.
Water passed at 11 10 =1030-4 - 388 Clear.
Water passed at 2 30am. =1011"4 + 593 Clear.
Water passed at 7 30 =102006 -=11-75 Clear.

(3.) Breakfast at 8" 45™ a.m., the same as the day previous. Dinner at 58 5™ p.u.

Water passed at 8 45 =1024'8 41951 measures. Thick urates.
Water passed at 9 50 =102006 --12'7: Clear.

Water passed at 10 50 =1021'8 < 1'95 Clear.

Water passed at 12 50 pm. =10272 — 1'94 Clear.

Water passed at 2 50 =1024'7 1078 Clear.

Water passedat 5 5 =10249 41853 Clear.

Water passed at 7 35 =10292 1554 Thick from urates.
Water passed at 10 5 =10272 = 778 Clear.

Water passed at 2 15 am.  =10220 -- 880 Clear.

Water passed at 6 45 =1024'6  -}16°59 Clear.

Water passed at 7 45 =1024'8 42049 Thick from urates.
Water pussed at 8 45 =10225 1369 Clear.

From these experiments, which lasted three days, it appears that before each meal
the urine showed the highest degree of acidity ; and the water passed two or three
hours after foud always showed a lower degree of acidity than that made before fuod.
The decrease continued until three hours after breakiast, and five or six hours after
dinner, when it reached the lowest point. The acidity of the urine then increased
until jost before food, when it again reached the highest limit.

Thus, when breakfast was taken at half-past eight, the acidity of 1000 grains of
the urine then passed was suflicient to newtralize about vne grain of drey and puare
carbonate of soda. At twelve o’clock the nrine was as alkaline as if every 1000 rains
of urine contained two and a half zrains of carbonate of soda. At hillf-pzmt five, jllst
before dinner, the acidity had inereased, so that every 1000 grains of urine was so
acid as to require two grains of carbonate of swda to neutralize it. At half-past ten
the acidity had diminished, so that every 1000 grains of urine was as alkaline as if
they contained half a grain of carbonate of soda. After this it probably became more
alkaline, and then still iﬂngur after food became acid ; and by hulf-pilst l’ight in the
morning, each 1000 grains of urine required about a grain and one-third of carbonate
of soda to neutralize the acid reaction.

The same changes were observed on each of the two following days. These varia-

MDCCCXLIX. p.
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tions are seen in the accompanying Plate XVI. better than they can be set forth in
words, and the influence of digestion on the acidity of the urine is made evident.

There is a slight exception which requires notice. In the last day, before break-
fast, at 6" 45™ a.m., the specific gravity was 1024'6, and every 1000 grains had an
acidity marked by 16:59 measures. At 7" 45™ p.y. the acidity had increased to 20045,
the specific gravity having hardly changed. At 8" 45m s.m., just before breakfast,
the acidity had decreased to 13:69, with a very slight diminution of the specific
gravity.

As a test of the truth of the conclusions drawn from the previous experiments, the
variations of the acidity were noted when no food was taken in the morning, and the
following results were obtained.

(4.) No food was taken from dinner the previous day at 5" 30™ p.m., to dinner this
day at 5" 10mp.m.  Both days the food was meat, soup, potatoes, bread and water.
The urine was passed as frequently as possible.

h m Spee. gr. Acidity per 1000 gre. of urine.
Water passed at 6 10 a.m. 10257 + 15°59 measures, Clear,
Water passed at 7 50 No breakfast. 10286 <1361 Thick from urates.
Water passed at 9 10 1026:3 41558 Thick from urates.
Water passed at 11 20 10250 412-68 Thick from urates.
Water passed at 12 30 p.w, 10257 +13-64 Thick from urates.
Water passed at 2 45 10280 41556 Thick from urates.
Water passed at 5 10 Dinner. 1031°3 41551 Thick from urates.
Water passed at 7 10 1034°6 41353 Thick from urates.
Water passed at 9 5 10294 — 777 Clear.
Water passed at 11 10295 — 291 Clear.
Water passed at 5 40 a.m. 10269 41071 Clear.
Water passed at 8 45 Breakfast. 10280 41751 Thick from urates.
Water passed at 10 15 10263 <+ 974 Thick from urates.
Water passed at 12 30 p.m. 10287 — 1457 Thick from phosphates.
Water passed at 3 10 10288 — 097 Clear.

Plate XVII. shows these variations, and contrasts the slight changes when break-
fast was not taken, with the great changes after food.

From six in the morning nntil dinner was taken, soon after five, the variations in
the acidity of the urine were very small ; requiring rather more than one grain of
carbonate of soda to nentralize 1000 grains of the urine. Four hours after dinner
the urine was so diminished in acidity, that every 1000 grains of urine had an alka-
line reaction equal to two-thirds of a grain of dry and pure carbonate of soda. Two
hours after this the acidity was found to be increased, and by breakfast time, the
following morning, 1000 grains of urine required a grain and a half of carbonate of
soda to neuatralize their acidity. Four hours after breakfast the acidity had decreased
so much, that 1000 grains of urine were as alkaline as if they had contained nearly a
grain and a quarter of carbonate of soda.
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1I. I next endeavoured to determine whether different kinds of food cansed dif-
ferent changes in the acidity of the urine. For three days consecutively animal food
only was taken at 8" 45™ a.m. and 5" 40™ p.m. Beefsteaks, eggs, weak coffee, milk and

water.

(5.) Water passed at

Spec. gr.

Acidity per 1000 grs. of urine.
7 0 am. thrown away.

Water passed at 8 45 10246 4 780 measures. Clear.

Water passed at 9 50 10199 - 784 Clear.

Water passed at 10 55 10202 — 3038 Thick from phosphates.
Water passed at 12 55 py. 10252 — 73 Clear.

Water passed at 3 0 10270 <+ 1363 Thick from urates,
Water passed at 5 40 10295 +19-42 Thick from urates.
Water passed at 8 5 10328 41452 Thick from urates,
Water passed at 10 30 103003 0 Thick from urates.
Water passed at 5 0 am. 10229 + 1075 Clear.

Warer passed at 7 10 102671 =+ 1752 Clear.

(6.) Breakfast at
as the previous day.

8h 50m A M,

Dinner at 5% 40 p.y.

Animal food only ; the same

Water passed at 8 50 1026-7 41071 measures. Clear.

Water passed at 10 10 10253 + 195 Clear.

Water passed at 11 10 10246 —2635 Thickish from phosphates.
Water passed at 12 30 pv.  1025°3 —29°26 Thick from phosphates.
Water passed at 1 50 10255 — 195 Clear.

Water passed at 3 30 10250 4 975 Clear.

Warer passed at 5 40 10274 1752 Clear.

Water passed at 7 40 1031°7 41163 Thick from urates.
Water passed at 11 0 10287 — 291 Clear.

Water passed at 7 15 am. 10246 41366 Clear.

(7.) Breakfast at 8" 50™ a.m. Dinner at 5" 50 p.m.  Animal food only ; the same
as the previous day.

Water passed at 8 50 10270 41558 measures. Thick from urates.
Water passed at 10 8 10265 + 1'94 Cloudy.
Water passed at 11 10 102690 —24-34 Thick from phosphates.
Water passed at 12 10 p.M. 10208 —26-2] Thick from phosphates.
Water passed at 2 15 10252 4+ 390 Cloudy.
Wuter passed at 3 40 10281 <413'61 Cloudy.
Water passed at 5 55 10297 41845 Cloudy.
Water passed at 7 55 10354 +16-41 Thick.
Water passed at 10 55 1031'7 <4 2-90 Thick.
Water passed at 6 0 am. 10260 +12-67 Clear,
Water passed at 7 40 10286 41546 Thick.
Water passed at 8 55 10287 4-204] Thick.
212



240 DR. BENCE JONES ON THE VARIATIONS

From the comparison of these numbers, as seen in Plate XVIII., with those ob-
tained when a mixed diet was taken, as in Plate XVL, it is apparent,—

1st. That the diminution of the acidity after food is more marked, and continnes
longer when animal food only is taken, than it does when mixed diet is eaten.

2nd. That the acidity before food rises rather higher with a mixed diet than it
does with animal food only.

There is the same exception observable on the second day of animal food as was seen
the third day when mixed diet was taken. At ten minutes after seven the urine had
an acidity for every 1000 grains marked by 17:52 measures. At fifty minutes after
eight (just before breakfast) the acidity was diminished to 10-71 measures. There
was but little difference in the specifie gravity of the two guantities.

For three days consecutively vegetable food only was taken, twice each day.
Breakfast at 8" 55 a.m.  Dinner at 6" 15™ p..

h m Spec. gr.  Acidity per 1000 grs. of urine.
(8.) Water passed at 8 55 am. 10287 42041 measures. Thick fromurates.
Water passed at 10 20 10280 41264 Thick.
Water passed at 11 40 10275 - 778 Thick.
Water passedat 1 Opm. 10284 < 778 Thick.
Water passed at 2 55 10278 - 875 Thick.
Water passed at 6 15 10315 4-20°36 Thick.
Water passed at 8 20 10364 41543 Thick.
Water passed at 11 5 10353 1642 Thick.
Water passed at 3 30am. 103071 1262 Thick.
Water passed at 7 30 10301 +420-38 Thick.
(9.) Breakfast at 8" 50™ a.m.  Dinner at 5" 35 p.v. Vegetable food only.
Water passed at 8 50 1031°2  426°18 measures. Thick.
Water passed at 10 30 10294 - 583 Thick.
Water passed at 12 0 10289 0 Clear.
Water passed at 2 10em. 10278 4 291 Clear.
Water passed at 5 35 10285 41652 Thick.
Water passed at 8 35 10342 1160 Thick.
Water passed at 11 45 10124 4 197 Clear.
Water passed at 6 456 am. 10091 <= 594 Clear.
Water passed at 8 55 102005 41469 Clear.

(10.) Breakfast at 8" 55m a.m. Dinner at 5" 55" p.m.  Vegetable food only. At
breakfast about two ounces of honey were taken.

Water passed at 10 0 1013'5 < 789 measures. Clear.
Water passed at 10 35 10091 + 495 Clear.
Water passed at 11 30 10189 4+ 490 Clear.
Water passed at 12 50p.m. 10208 + 587 Clear.
Water passed at 2 10 10179 <+ 687 Clear.
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h m Spec. gr. Aeidity per 1000 grs. of urine,

Water passed at 3 30 pm. 10198 -+ 882 measures. Clear.

Water passed at 5 55 10212 - 1664 Clear.

Water passed at 8§ 30 1050-9 -4-17-46 Thick from urates.
Water passed at 10 50 102374 0 Clear.

Water passed at 6 30 am. 10106 -- 503 Clear.

Water passed at 8 45 102079 -4~ 88l Clear.

Breakfast at 8% 45" a.m. on animal food only.

Water passed at 10 20 1023°1 — 10°75 measures. Clear.

Water |:asseg1 at 11 0 10:22:9 —20-23 Thick from phosphates.
Water passed at 12 0 10223 —30°75 Thick from phosphates.
Water passed at 12 50 p.m. 102375 —25°40 Thick from phosphates.
Water pﬂssud at 4 30 10276 == 1362 Thick from urates,

If these changes, represented in Plate XIX., are compared with those in Plate
XVIIL,it will be evident that the diminution of the acidity of the neine is very different,
though the experiments were made on six consecutive days. For the three days that
vegetable food was taken, the urine never was markedly alkaline ; twice it was neutral
to test-paper, between three and four hours after breakfast ; but it never became so
alkaline as when the diet was mixed, or consisted of animal food only. The break fast,
after the three days of vegetable food, consisted almost entirely of animal food, and
then, for at least two hours and a half, the urine was highly alkaline. The increase
in the acidity before food on the second day is very marked. It was higher than on
any previous occasion. The third day, before dinner, at 5" 55" p.., the acidity per
1000 grs. urine equaled 16:64 measures. At half-past eight it had increased to 17-46
measures, thongh in all the previous experviments the acidity diminished after dinner :
but at 10" 50 p.m. the urine had become nentral to test-paper.  Possibly this increase
of acidity was owing to the honey taken at breakfast.

III. On the Influence of Medicines. (a.) Sulphurie aeid.

For three following days dilute sulphurie acid, specific gravity 1'1077, was taken,
in doses of three drachms daily. In all, nine drachms of acid were taken.

Breakfast as in experiments (1.), (2.), (3.), at 8" 45™a.n.  Dinner, as before, at
50 45™ poar. One drachm of dilute acid, in two ounces of distilled water, was taken at
70 45™ M. Another at 12" 45™ ey, Jhe last at 44 50 p.u,

h m Spee. gr.  Acidity per 1000 zrs. of urine.
(11.) Water passed at 7 45 a.m. 1024'8  420°49 measurves. Thickish fromurates.
Water passed at 8 45 10225 -+1369 Clear.
Water passed at 10 15 10126 <+ S88 Clear.
Water passed at 11 25 10225 — 8§80 Clear.
Water passed at 12 45 p.v. 1026°1  — 389 Clear.
Water passed at 3 10 10234 41368 Clear.

Water passed at 4 50 1024°1 42148 Clear.
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h m
Water passed at 5 45 p.m.

Water passed at 10 0
Water passed at 3 15 a.m.
Water passedat 7 0

(12.) The following day breakfast as before, at 8" 40™ 5.m.

Spee. gr.

1026°2
103076
1018°1
10201

Acidity per 1000 grs. of urine.
+24°36 measures. Clear.

— 77
+ 491
+1470

Clear,
Clear.
Clear.

Dinner as before, at

50 30" p.m. A drachm of dilute sulphuric acid was taken at 8" 10™, 12b 45m 4k 3gm,
+ 1464 measures. Thick from urates.

Water passed at 8 40
Water passed at 10 0
Water passed at 11 10
Water passed at 12 0
Water passed at 12 45 p.v.

Water passed at 3 10
Water passed at 5 30
Water passed at 7 10
Water passed at 10 35
Water passed at 3 35 a.m.
Water passed at 6 50
Water passed at 7 45

(13.) The following day breakfast as before, at 8% 40™ a.m.
50 40m p.m.  Dilute sulphuric acid was taken at 8, 1» 25, 5",

Water passed at 8 40
Water passed at 9 50
Water passed at 11 5
Water passed at 12 5 p.M.
Water passed at 12 55

Water passed at 2 50
Water passed at 5 40
Water passed at 7 30
Water passed at 10 50
Water passed at 5 10 a.m.
Water passed at 6 55

Water passed at 8 30

1024°0
10134
o233
1026°9
1026 1
1023-2
1024°0
1053074
1032°6
102000
1020°]

1022-6

10234
10135
10199
10255
10260
10242
10235
1029-1

10290
10161

10165
102009

-

+ 788
— 1368
— D
— 389
+ 1466
+20°50
+24'26
+ 677
+ 588
+12:74
+14°66

Clear.
Clear.
Clear.
Clear.
Clear.
Clear.
Thick from urates.
Very thick from urates.
Clear.
Clear.
Clear.
Dinner as before, at

4 17°58 measures. Clear.

+10°80
+ 882
— 4°87
+ 389
414°64
41954
+12:63
+ 2:91
+ 585
+11-80
+1371

Clear.
Clear.
Clear.
Clear,
Clear.
Clear.
Thick from urates.
Clear.
Clear.
Clear.
Clear.

Plate XX. admits of a comparison with those previously given. The nine drachms
of dilute sulphuric acid do not appear to heighten the acidity before food, though the
diminution of the acidity after food is certainly less marked than when no acid was

taken, and mixed diet was eaten.

In the third part of this paper, on the Variations

of the Sulphates in Health, I shall show that a similar mode of inquiry gave no posi-

tive results as to their increase in the urine after sulphurie acid was taken ; but by

examining all the urine passed in twenty-four hours, positive results were obtained.
A similar course was therefore adopted regarding the acidity of the urine.
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These three days’ variations confirm those previously given ; all show the influence
of digestion ; the constant decrease of the acidity of the urine after food was taken,
and the gradual increase of acidity as the food is absorbed.

The second day, before breakfast, it may be observed that the water made at 7 and
at 8" 40" A.m., had very nearly the same degree of acid reaction ; that is, during the
last hour and forty minutes before breakfast there was no increase in the acidity of
the urine. I have previously pointed out that on two occasions there was a diminu-
tion of the acidity of the urine just before breakfast.

It may, perhaps, indicate that acid is sometimes separated from the blood by the
stomach previous to the food being taken.

A young physician with an irritable stomach, but otherwise in good health, made
the following observations on his urine, at my request, for seven days. Breakfast
was always immediately after the second testing of the water.

February 20.—8" 30= s, slightly acid. 9 a ». neutral. 1 p.m. alkaline,

February 21.—8" 30™ a.m. strongly acid. 9 a.m.slightly acid. 12a.m. alkaline. 4 ..
slightly acid.

February 22.—7 a.m. slightly acid. 8"30™ and 9 a.m. alkaline. 2 p.m. alkaline. 4 v
neatral. 5% 30m p.u. slightly acid.

February 23.—8" 30™ a.m. nentral. 9 am, alkaline. 12"30™ p.m. alkaline. 2% 30m poy.
slightly acid.

Febroary 24.—8" 30™ a.v. slightly acid. 9 a.m. alkaline. 11" 30™ a.m, alkaline.

February 25.—8"30™ a.m. slightly acid. 9 s neatral. 2 pom. alkaline. 4 pov. slightly
acid.

February 26.—8" 30™ a.m. strongly acid. 9 am. slightly acid. 9" 30™ 4. alkaline.

Thus, just before breakfast, the urine was neutral twice, and alkaline thrice, in
seven experiments.

In the previous experiments, after honey had been taken for breakfast, the acidity
was seen not to diminish immediately after dinner ; and the same thing happened
the second day after sulphuric acid was taken; at 5" 30™ p.y., immediately before
dinner, the acidity was 20°50 measures ; nearly two hours afterwards, at 7% 10™ p,
the acidity had increased to 2426, At 10" 30= p.a. it had diminished to 6°77. The
third day, with the same quantity of sulphuric acid, no increase in the acidity, two
hours after food, was observed.

As no positive proof was obtained of the influence of sulphuric acid on the acidity
of the urine by examining the water passed at different hours, I next endeavoured to
determine whether this acid produced any effect on the total amount of acidity of
the urine in twenty-four hours.

It was necessary for the purpose of comparison, that the total acidity of the urine
in twenty-four hours, when sulphuric acid was not taken, should be first known,
The breakfast and dinner were of meat and bread, coffee, wine and water; the same
for the six days.
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A M, AM.

4 hm hm oz BSpee gr. Total earb. of soda required.
(14.) Total quantity from 7 30 to 7 30=46] 1022-4=14-99 grains
__[abont 880 measures of acid.

L per 1000 gus. of urine.
(15.) Total quantity from 7 30 to 7 30=35% 1027°1=16"87 grains
=about12-65acid. per 1000 urine.
(16.) Total quantity from 7 30 to 7 30=44 1023-8=14"31 grains
=about §7Sacid.perl000urine.
During each of the three following days, three drachms of dilute sulphurie acid,
specific gravity 1°'1077, were taken, in three and a half ounces of distilled water; the
greater part from 9 to 12 am.
AM. AL
h m h m oz Spee. gr. Total curb. of soda required.
(17.) Total quantity from 7 30 to 7 30=40 1026:2=17"59 grains
__[about 11-88 measures of acid.
_{ per 1000 grs. of urine.
(18.) Total quantity from 7 30 to 7 30=54 1020:3=17"64 grains
=about 5-832acid. perl000urine.
(19.) Thick from urates . . . =40 1028'6=25"92 grains
=about17-50acid. per1000urine.
From the comparison of the total amount of carbonate of soda required to neu-
tralize the acidity of the urine, there is no doubt that sulphuric acid does slightly
increase the acidity of the urine. The following day no examination was made.
AN, ALK
h m h m oz. Spec.gr. Total f{lrh.uf:imlrlretluired.

Total quantity from 7 30 to 7 30 the next day=45 10267 =482 grains
[aimut 359 measures of
=, acid. per 1000 grs. of
L urine.

The conclusions from these experiments are,—

I. As regards the variations of the acidity of the urine for three days on mixed
diet. The acidity soon after food was found to decrease, and to attain its lowest
limit from three to five hours after breakfast and dinner; sooner, however, after
breakfast than after dinner.  The acidity then gradually increased, and attained its
highest limit just before food. Once previous to breakfast, the urine was found more
acid an hour before breakfast than it was immediately before food.

If no food was taken the acidity of the urine did not decrease, but remained nearly
the same for twelve hours. It fell immediately after food was taken.

II. As to the influence of animal and vegetable food.

When animal food only was taken, the diminution of the acidity after food was
more marked and more lasting, than when a mixed diet was taken; and the acidity
before food rose rather higher with a mixed diet than it did with animal food.
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When vegetable food only was taken the contrast with animal food was very marked.
The urine did not decrease in acidity to the same degree ; thongh it became nentral,
it did not become highly alkaline. The inerease in the acidity of the urine was by
no means so marked as the decrease of the alkalescence. The acidity of the urine
was rather higher with the vegetable food than it was with animal food.

III. As to the effect of dilute sulphuric acid.

Diluate sulphuric acid, taken in large doses, did not produce any very decided re-
sults. Nine drachms of dilute acid in three days slightly diminished the decrease in
the acidity of the urine after food. The acidity before food was very slightly, if at
all, increased thereby.

When the acidity of the whole quantity of water passed in twenty-four hours, for
three davs when no sulphurie acid was taken, is compared with the acidity when
nine drachms of dilute sulphuric acid were taken, the increase is sufficiently distinet
to prove that the acid does pass off in the urine.

The result of these experiments is, that the acidity of the urine is always changing,
and that the changes depend on the state of the stomach.

When much acid is in the stomach, the acidity is then diminished. As the acid
returns from the stomach, the acidity of the urine increases, and usunally reaches its
highest limit before food is again taken.

Animal food canses a greater oscillation in the acidity of the urine than vegetable
food does ; and when no food is tuken the oscillation is very small.

The diurnal variations in the acidity of the urine make it highly probable that
corresponding variations occur in the alkalescence of the blood ; such dinrnal varia-
tions being produced by the quantity of acid poured into the stomach for the purpose
of dissolving the food.

When the food is irritating, or the stomach in an irritable state, much acid is
poured ont, and the effects on the blood and urine are more marked than thev arve
when less acid is secreted.

Dr. Prout's ecapital experiment of hydrochloric acid in the stomach during diges-
tion, gives the key to these diurnal variations of the acidity of the urine, and may
lead to the discovery of the diurnal variations of the alkalescence of the blood.

Part I1.—0On the Simultaneous Fariations of the amount of Uric Adeid and the Acidity
of the Urine in a Healthy State.

The variations which occur in the acidity of the urine are of themselves of very
great interest, whether in relation to health or to disease ; whilst the determination
of the amount of urie acid and acidity at the same time directly solves thie question,
whether the acidity of the urine depends on the uric acid; and thus alone can clear
views of the causes of the precipitation of the urate of ammonia in the urine be ob-
tained. Moreover, it is necessary to trace fully the variations of the uric acid in
health before deduetions can safely be made regarding the variations of the amount
of uric acid in different diseases.

MDCCOXLIX, 2K
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The following course was taken. A healthy man who took food twice daily, and
moderate exercise for three hours, was the subject of the experiments. A bottle con-
taining 1000 grains of water was filled with urine, at a temperature of 60°. It was
weighed, and the fluid was heated te 120°, when a test alkaline solution was dropped
from a graduated tube, and well-stirred, until the urine became just neutral to very
delicate test-paper.

The test solution was prepared by taking dry and pure carbonate of soda, and dis-
solving it in so much water that every measure of a graduated tube contained !5th
of a grain of carbonate of soda in solution,

To determine the amount of urie acid, upwards of 2000 grains of urine were mixed
with strong hydrochlorie acid, in the proportion of a drachm to the ounce, and left
to stand for at least twentv-four hours. The fluid was poured off, and the residue
thrown on a weighed filter, slightly washed, and dried in vacuo over sulphurie acid.

(1.) Breakfast on bread, coffee, and two eggs, at 9 a.m. Dinner at 7§ p.m.  Fish
meat, and vegetables, with water.

¢ Aeidity per Urie aecid per
1000 grs. of urine. 1000 grs. of urine.
AL Spee. gr. IMCASUres. grain.

Water passed at 2 clear. 10231 L B (039

Water passed at 7 clear. 1026°3 2728 0048

Water passed at 11 cloudy. 10300 26-21 0-584
(2.) The following day, breakfast as yesterday. Dinner at 6} p.m.

Water passed at 2 slightest cloud. 10254 4°88 0-731

Water passed at 6} clear. 1026-7 2337 014

Water passed at 11 clear. 10251 780 06l
(3.) Following day, breakfast as before. Dinner at 6§ p.u.

Water passed at 1 clear. 10255 975 053

Water passed at 6} clear. 1023°1 22-48 017

Water passed at 11 clear. 1031°1 1164 092
(4.) As yesterday. Dinner at { to 6 p.y.

Water passed at 13 very thick. 1027°8 2335 053

Water passed at 53 clear. 10277 2724 012

Water passed at 10} clear. 10210 137 39
(5.) As yesterday. Dinner at 7 p.m.

Water passed at 2} clear. 10231 1759 044

Water passed at 7 clear. 1024°9 3024 0146

Water passed at 11  clear. 1026°5 974 0634
Average mean of five days.

Between 1 and 2 p.m. 10250 1307 052

Between 6 and 7 p.o. 10257 26°12 012

Between 10 and 11 p.M. 1026°7 13-81 062
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From these experiments it appears that the uric acid is increased three, four, or
five times in quantity by food ; whilst the acidity is lessened to one-half what it was
before food. The quantity of uric acid varies before food from 0°048 gr. per 1000
grs. of urine, specific gravity 1026'3, to 0°17 gr. per 1000 grs. of urine, specific
gravity 1023°1.  After food the quantity of uric acid varies from 039 gr. per 1000
grs. of urine, specific gravity 10210, to 0°92 gr. per 1000 grs. of urine, specific gravity
1031°1.  The acidity before food varies from 23:37 gvs. per 1000 grs. of urine, specific
gravity 1026:7, to 3024 per 1000 urine, specific gravity 10249, After food the
acidity varies from 7-80 per 1000 urine, specific gravity 10251, to 26:21 per 1000
urine, specific gravity 10300,

The uric acid was lowest when 0°048 gr. per 1000 grs. of urine, specific gravity
10263, was present, then the acidity was 2728 measures. The uric acid was highest
when there was 0-92 gr. per 1000 grs. of urine, specific gravity 1031°1; the acidity
then was 11'64 measures only.

(6.) A child twenty-three months old, fed at 1 r.y. on bread with some meat and
milk, gave—

Acidity per 1000 gre.  Uric acid per 1000 grs,

of urine, of urine,
Spec. gr. meRsures, grain.
Water passed at 1 p.y. 10136 8'88 027
Water passed at 5 p.v.  1022-0 14°G67 065

Both specimens deposited uric acid crystals on standing ; the first in twenty-four
hours, the last in six hours.
II. I next endeavoured to ascertain what was the influence of different kinds of
food on the variations of the uric acid and acidity.
For three successive days vegetable food alene was taken, with water and coffee.
Breakfast at 9} a.m.  Dinner at 6} p.u.
Acidity per 1000 grs.  Uric acid per 1000 grs.

(7.) Water passed at 1} pat. A fewy g0 o OIS e o
uric acid crystals formed ﬂn}lﬂﬂ'z‘ﬂ' 17-60 019
long standing . . . . . .
Water passed at 6} p.v. elear . 10254 21°45 017
Water passed at 10} p.u. clear . 10148 12'81 019
(8.) Breakfast and dinner as yesterday. Water at 103 a.m. thrown away, clear.
Water passed at 2} pou. clear . 1021°65 889 0565
Water passed at 6} p.m. clear . 1024-0 2636 0-049
Water passed at 104 pou. clear . 10262 3:29 0636
Water passed at 61 a.m. clear . 10242 19:52 0'665

(9.) Breakfast and dinner the same as yesterday. Water at 9 thrown away.
Water passed at 10} a.m. thick on

L] - ahe -
standing from urates 1025°6 1267 101
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Acidity per 1000 grs.  Uric acid per 1000 grs.

o of urine. of urine.

'|_.'|1'.‘1:. g’rr Mmeasures, g!'“-‘lm.

Water passed at 21 p.u. l‘:ll]llﬂ}’ 10946 TRT o
from phosphates :

Water passed at 63 p.m. clear . 10259 2631 034

Water passed at 10§ p.v. clear . 10148 alkaline 014

Water passed at 6} a.m. clear . 1014 8 7788 0:049

When vegetable food only is taken the same variations are seen as when mixed diet
is eaten. The acidity is most before food. The highest acidity was 26-36 measures ;
then the uric acid =00049 gr. per 1000 grs. of urine, specific gravity 1024'0. The
uric acid was most after food; the highest amount being 1'01 gr. per 1000 grs. of
urine, specific gravity 1025°6. The acidity then was only 12°67 measures per 1000
grs. of urine. The variations of the acidity in (9.) are very remarkable.

For three days in succession animal food only was taken, meat, eggs, cheese, coffee
and water. DBreakfast at 9 a.m. Dinner at a quarter to 6 p.m.

Acidity per Urie acid per
1000 grs. of urine. 1000 grs. of urine.
Spec. gr. MENSIres. grain.
10.) Water passed at 9a.m. clear, uric
(L0 )i BUAbeT phaser B } 10233 30-41 0°69
acid erystals in four hours .
Water passed at 11 a.m. clear . 1015°2 alkaline 0-24
Water passed at 1 ey, thick .
. e } 1022-2 alkaline 068
from phosphates o B
Water passed at § to 6 p.y. clear 10239 20:50 034
Water passed at 104 p.v. clear  1024°]) 1171 063
(11.) Breakfast at 9 a.m.  Dinner at halt-past 6 p.m. Food as before.
Water passed at 21 p.v. clear 10227 782 044
Water passed at 65 .. clear 10248 21-46 0049
Water passed at 11} clear 10299 16°50 077

(12.) Breakfast at 9 a.m.  Dinner at half-past 6 p.v.  Animal food only. Water at
9 a.m. thick, and was thrown away.

Water passed at 24 pw. thick 10247 16°59 0756
Water passed at 6} p.y. clear 10271 24-34 0073
Water passed at § to 11 pu. thick 10278 1848 1022
Water passed at 4% a.m. clear 10214 1664 0318

In these experiments also the uric acid is increased after food, and the acidity is
diminished. The highest amount of uric acid was 1022 gr. per 1000 grs. of urine,
specific gravity 1027°8.  The acidity at the same time was 18'48 measures. Previous
to food the same day the uric acid =0'073 gr. per 1000 grs. of urine, specific gravity
10271 ; then the acidity =24'34 measures.

Comparing the three days on animal food with the three days on vegetable food,
we have the highest amount of urie acid on the third day; in the one case =1:022 gr ,
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s]:reciﬁu gravity 10278, and in the other 1'01 gr. per 1000 grs. of urine, specific gravity

10256, after dinner in the one case and after breakfast in the other.

The lowest

amount in both was 0°049 gr. per 1000 urine, specific gravity 10248 ; and 0°049 gr.,

specific gravity 1024-0, in both instances before dinner,

So that neither as regards

the diminution nor the increase of the amount of uric acid can any positive result

be obtained from these experiments on the influence of animal and vegetable food.
The variations in the acidity are not very different on animal or on vegetable food ;

the acidity rises higher when vegetable food is taken than when animal food only

was taken.

I next endeavoured, if possible, to determine the effect of exercise.

No food was

taken from dinner on the previous day to dinner this day at a quarter to six; both

meals consisted of mixed diet of bread, meat and potatoes.

derate between three and six.

No water was passed from 11 the previous night to 6 a.m.

Acudity per 1000 grs.
of urime.

Bpee. gr.

(13.) Water passed at 6 a.m. elear . 102677
Water passed at 11 a.m. clear 1024-3
Water passed at § to 6 p.v. . 10279
Water passed at Il p.M. clear 10210

Water passed at 6 a.m. elear . 1022-3

IMERSUTEs,
1363
19-52
1265
alkaline
2249

The exercise was mo-

Uric acid per 1000 grs.

of urine.
gTain.

0-63
063
073
0-49
058

(14.) Nothing was taken from dinner on the previous day until 5 p.y. this day.

Strong exercise was taken from 2§ to 55 r.u.
clear and thrown away.

Acidity per 1000 grs.

Spec.
Water passed at 1 p.m, few aric acid crystals mz
Water passed at 53 p clear . . . . 102
Water passed at 104 p.u. very thick, some
i ; o 3 10300
uric acid crystals. ; }
Water passed at 1} a.m. very thli}L some Y | om)
urie acid erystals | }
Water passed at 7 a.m. very tlm.k some ,
crystals of urie acid . } Sk

gr.
2
2

2
o

=

5

Pulse always above 100.

of urine.
MEREres,

1956
2536
19-41
17-52

3314

At nine urine

Uric aeid per 1000 gr=.

of urine.

grain.
(=544
0-268

1286

0924

(878

(15.) Nothing was taken I'lum lenu on the previous day until ten minutes after

five this day. Moderate exercise was taken from 2

Acidity per 1000 grs,

h m Spee. gr.

Water passed at 6 10 am, clear . . 10257
Water passed at 11 20 a.m. thick . 10248

Water passed at 5 10 p.y. thick . 10283
Water passed at 11 pa clear . . 1031°1
Water passed at 5 40 a.m. clear . 10269

to 5 P

of unne.
MeAsures.
15-09
139G
1490
285
10071

Uric acid per 1000 prs.

of urine,
Frain.
008

0=l
o2
8y
012
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Hence no conclusion ean be drawn regarding the effect of exercise on the excretion
of uric acid. The influence of food lasts so long in increasing the amount of urates
that no results regarding exercise could be obtained ; experiment (14) is no positive
proof of the increase or diminution of the uric acid by exercise.

The three following days the total amount of uric acid excreted in twenty-four
hours was determined. The breakfast and dinner were of meat and bread, coffee,

wine and water: the same each day.
Urie acid per
Uric acid. Quantity 1000 grs,
gr. _Spec, gr. of urine. of urine.

:'l

(16.) Total quantity from 7 30™ a.n. to 7% 30™ Am. =59  1022'4=4613 0-29 gr.

(17.) The following day. Total quantity . 7 1027"1=353% 048

(18.) The following day. Total quantity . . 70 10238=443 0-36

In the course of the following three days nine tIlaLhms of dilute sulphuric acid
were taken. The food was the same as before.

=15
-.T

Urie acid per
Uric acid. Quantity 1000 grs.
gr. Spec. gr. of urine. of urine.
(19.) Total quantity from 7" 30™ am. to 7" am., . =73 1026:2=405 041 gr.
(20.) The following day, total quantity . . . =65 1020'3=545 027

(21.) Thick from urates, the following day, quantity=99 10286=405 056
The conclusions from these experiments are,—
I. As regards the variations of the acidity and uric acid when mixed diet was taken.

Per 1000 grs. of urine. Spee. gr
The uric acid varies before food from . . . 0048 gr. 10263
The uric acid varies before foodto . . . . 017 gr. 10231
It varies afterfood from . . . . . . . (039 gr. 10210
It varies after food to . 2 s m s ROR R 1031°1
The acidity varies before food from . . . . 2337 measures 10267
The acidity varies before food to. . . . . 3024 measures 10249
It varies after food from . . . . . . . 780 measures 1025°]
It varies after foodte . . . . . . . . 2621 measures 10300

I1. As to the influence of vegetable and animal food and exercise,
When vegetable food only was taken the uric acid was highest after food,

Per 1000 grs. of urine. Spec. gr.
Beitg-atmost = it Sl R0 e T 101 gr. 10256
Then the acidity was . . « + « » 1267 measures
The uric acid was least hefﬂre ﬁ:-ur:l bn:mg at least 0-049 gr. 1024-0
Then the aciditywas . . . . . . . . . 2636 measures

When animal food only was taken the urie acid was highest after food,

Being:at mogt " S0 Wnmaie . L L 1023 e 10278
Then the acidity was . . . . . . 1848 measures
The lowest uric acid was before fuml IJr:mg at least  0°049 gr. 1024°8

Then the aciditywas . . . . . . . . . 2146 measures.
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There is no great difference between animal and vegetable food ; and no proof was
obtained of the influence of exercise on the excretion of uric acid.

From the experiments on the total amount of uric acid excreted in twenty-four
honrs, it appears as though the deficiency one day was followed by an excess the fol-
lowing day.

The result of these experiments is, that there is no relation between the acidity of
the urine and the amount of urie acid in it. The urine that was most acid contained
least uric acid. That which contained most urie acid was not highly acid.

All food causes an increase in the amount of uric acid in the urine, and there is no
decided difference between vegetable and animal food, either as to the increase or
diminution of the amount of uric acid in the urine.

These experiments also show the variations of the acidity of the urine which the
food produces. They were made four months previous to the experiments in the first
part of this paper, which were made in October. Those here given were made in
June.

On the Deposit of Urates in the Urine.

That the amount of urates in the urine is not the only cause of their deposit, the
following experiments are suflicient to prove :—

Acidity and uric acid
per 1000 grs. of urine,

h m Spec. gr. grain.
Water passed at 5 5 pom. 10249 1853 measures 022 No deposit.
Water passed at 7 35 10292 1554 0-29 Thickish from urates.
Water passed at 10 5 1027-2 alkaline 033 No deposit.
Another day at 5 50 p.m. 10244 2147 007 No deposit.

7 &5 10296 1557 3l Thickish from urates.

10 45 10298 alkaline 0-90 No deposit.
Another day at 10 poL 103006 alkaline 076 No deposit.
The same is well seen in (15.).

at 5 10p.M. 10283 1490 052 Thick from urates.
11 1031'1 285 087 Clear.

The influence of temperature is always shown in the precipitation of nrates taking
place on the cooling of the urine. The low temperature of the night frequently will
cause a deposit which would not form during the day.

The influence of the acidity of the urine on the deposit can always be shown by
adding any acid to the urine passed soon after food. Two portions being taken, and
the one being made more acid than the other, will show a difference in the time or
degree of deposit.

The influence of water in preventing a deposit is shown, by adding distilled water
to urine which would give a precipitate. Evaporation under the air-pump takes away
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water, increases the proportion of urate of ammonia to the water, at the same time
it increases the acid reaction of the urine. By carrying the evaporation far enough,
deposit of urate of ammonia always occurs.

The influence of strong light is seen in its occasionally causing a deposit only on
the side of the glass nearest to the light. Brisk agitation also sometimes will hasten
or cause a deposit of urate of ammonia.

From the above experiments and observations, it follows that the deposit of urate
of ammonia does not generally depend only on the proportion of the water to the
urate of ammonia being rvelatively or positively diminished. Nor does it depend
solely on the degree of acidity of the urine; but it results from the simultaneous
action of both caunses, aided always by a low temperature.

Alkaline urine will hold in solution a great excess of urate of ammonia, and very
feebly acid urine will dissolve much more urate of ammonia than very highly acid
urine. But highly acid urine will give no precipitate of urate of ammonia if only a
very small gquantity of that substance is present in it.

The deposit of urate of ammonia is therefore the result of the united action of three
causes —

1. Decrease of temperature.

2. Increased proportion of urate of ammonia to the water, positively or relatively.

3. Increased acidity of the urine.

Sometimes one cause, sometimes the other, is the most efficient ; but they are all
usually concerned in causing the deposit of urate of ammonia.

Parr IIL—Fariations of the Sulphates in the Urine in the healthy state, and on the

influence of Sulpluric Acid, Sulphur and the Sulphates, on the amount of the Sulphates
in the Urine,

Before tracing the variations of the sulphates in disease, it is necessary to deter-
mine their limits in the healthy state; and it is also desirable to know as far as pos-
sible what the effect of medicinal substances on their amount may be. Thus the in-
fluence of sulphurie acid, of the sulphates, and of sulphur on the amount of sulphuric
acid excreted, must be determined before the results of diseased action can be esti-
mated. By this means alone can it be shown what is the effect of ordinary causes
or remedies, and what is the effect of disease.

A healthy man taking food twice daily, with moderate exercise for three hours, was
the subject of the following experiments. The specific gravity of the urine was first
taken. To a weighed quantity, usually about 500 grains, ehloride of barium in excess
was added, and then a few drops of nitric acid. Heat was then applied until the
liquid boiled briskly, when the sulphate of baryta was filtered, well-washed, and
ignited in a platinam crucible, after which it was weighed.

By this method very accurate results could be obtained.
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(1.) Breakfast on bread and cocoa at 8} a.m. Dinner on meat, potatoes, bread

and water at 6} p.m.
Sulphate of baryta per
1000 grs. of urine.

Spec. pr. grains,
Water passed at 3 e filtered. . . . . . . 10282 916
Water passed at 6} clear . . & o . . . 10270 841
Water passed at 10} filtered. . . . . . . 10339 15'23
(2.) Food as before. Between 3 and 7 p.m. strong exercise was taken. Dinnerat 7 p.u.
Water passed at 7pm. clear . . . . . . . . 10253 707
Water passed at 11 fltered .. < o . 5 o« o JONES 11-53
Water passed at lam.clear ., . . . . . . . 10251 647
(3.) Breakfast at 9 a.m. as before. Dinner at 63 r.u.
Water passed at 3}pm. filtered. . . . . . . 10268 7796
Water passed at 61 clear . . . . . . . 10270 736
Water passed at 104 v W ey ke e e IS0 10-63

(4.) Breakfast at 9 a.m. as before. Water passed at 10 a.m. thrown away. Dinner
6 P

Water passed at 125 pm. filtered . . . . . . . 10256 752
Water passed at 3} ke b ma w a  SOBED 795
Water passed at 6} oo ow W cmy ® @ TGN 8.25
Water passed at 10} clear s e o« s 1020°3 945
(5.) Breakfast at 9 a.m. as before. Dinner at 53 p..
Water passedat 1 pm.clear . . . . . . . . 10240 648
Water passed at 3] N .« . . 10236 603
Water passed at 51 R R R L 856
Water passed at 95 filtered . . . . . . . 10308 12+43
Average mean of five days after dinner, with perfect rest 10311 11°85
Average mean of five days just before dinner, after exercise 10265 703
Average of four days, longer before dinmer . . . . . 10261 i

From these experiments it appears that the sulphuric acid is much increased in the
water passed after food, the quantity varying—

From 1523 grs. of sulphate of baryta per 1000 grs. of urine, specific gravity 10339

To 949 grs. of sulphate of baryta per 1000 grs. of urine, specific gravity 1029°3
The mean of all the experiments after food being 11°85 per 1000 urine, specific
gravity 10311,

The quantity of sulphuric acid is much less in the water secreted a long time after
food, varying—

From 856 grs. of sulphate of baryta per 1000 grs. of urine, specific gravity 10276

To 707 grs. of sulphate of baryta per 1000 grs. of urine, specific gravity 1025°3
The mean of all the experiments before food being 7-93 grs. per 1000 grs. of urine,
specific gravity 1026:5.

MDCCCXLIX. 2 L
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(6.) A child two vears old, fed on bread with some meat and milk, gave in the
water passed during the night, acid, specific gravity =1014-6, sulphate of baryta 466
grs. per 1000 grs. of urine.

(7.) On the same food another night, specific gravity =1013'5, sulphate of baryta
3:88 grs. per 1000 grs. of urine.

I1. I next endeavoured to ascertain by what causes the variations were produced.
And first (a.) with regard to food of different kinds.  For three consecutive days bread
alone, with a little rice and water and tea, was taken at the same hours as food had
been taken in the previous experiments.

Spec. gr. Sulphate of baryta.

(8.) Water passed at 6 pr.m. clear 1019°46 531 grs. per 1000 grs. of urine.
Water passed at 11 filtered 102530 10°57

(9.) Breakfast and dinner as on the previous day. Distilled water only was taken.
Water passed at 3 p.y. filtered 1025°88 803 grs. per 1000 grs. of urine.
Water passed at 6 .. 1026:00 731
Water passed at 11 . . 103040 13-21

(10.) Breakfast and dinner as on the previous day. Spring water drunk.
Water passed at 3 pm. . . 102756 9'53 grs. per 1000 grs. of urine.
Water passed at 6 - . 102868 9'46 per 1000 urine.
Water passed at 11 . . . 103186 1368

(11.) Animal food only was taken for three days with tea and water. Breakfast
at 9 a.m.: animal food and tea. Dinner at 6 p.v.: animal food and water. 1 p.m.
water was thrown away,

Water passed at 6 r.v. clear 1023:02 6°86 grs. per 1000 grs. of urine.
Water passed at 11 . . . 102110 769

(12.) Breakfast and dinner as on the previous day. Distilled water only taken.
Water passed at 3pm. . . 102130 G°30 grs. per 1000 grs. of urine.
Water passedat 6 . . . 102552 912
Water passed at 11 . . . 102360 10-19

(13.) Breakfast and dinner as on the previous day. Common water taken.
Water passed at 3 p.v. filtered 1023-92 836 grs. per 1000 grs. of urine.
Water passed at 6 clear 102544 930
Water passed atl1 filtered 1026-24 11-14

From the comparison of these numbers with the average previously given, no de-
duction can be drawn as to the peculiar influence of animal or vegetable food on the
amount of the sulphates in the urine. After either animal or vegetable food the sul-
phates are increased.

II. (b.) I then tried to determine the effect of exercise.

(14.) Nothing whatever was taken from dinner the preceding day, which consisted
of meat only, until dinner this day, which consisted of bread, tea, and an egg. The
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water made at a quarter to 2 p.m. was thrown away.

255

From four to a quarter past 6

moderate and sometimes strong exercise was taken.

Bpee. gr.
Water passed at 4 r.u. filtered . 102052
Water passed at 6} g 1031°18
Water passed at 10} e 102004

Sulphate of baryta.
8:76 grs. per 1000 grs. of urine.

11'26
1123
12-34

(15.) Nothing whatever was taken from dinner the preceding dav, which consisted

of bread and meat, until dinner this day.
3 to 6, at times, gentle exercise was taken.

Spee. gr.
Water passed at 3 p.u. filtered 1024°78
Water passed at 6 . & & s 1026:88

Water passed at 11 1027°50

(16.) Nothing was taken from dinner the preceding day to dinner this day.

water passed at 1 r.m. was thrown away.

Spee. gr.
Water passed at 3 p.u. filtered 102120
Water passed at 6 B 1019:10
Water passed at 10} clear . 102700

Water made at 1 p.m. thrown away. From

Sulphate of baryta,
5748 grs. per 1000 grs. of urine.
703
934

The

From 3 to 6 strong exercise was taken.

Sulphate of baryta,
327 grs. per 1000 grs. of urine.

{ 355
347

8:00

From these numbers it appears that food has more influence on the sulphates

than exercise has.

(14.) shows that exercise has a decided effect in increasing the

sulphates. The increase is less marked in (15.); the same is seen in (16.) to a much
less degree in consequence of the diminution of the specific gravity.
III. The influence of different medicinal substances admits of a clearer demonstra-

tion.
{a.) (17.) DBreakfast as belore at 9 a.n.

Dinner at 6} p.m.

At 1 p.y. thirteen drops

of sulphuric acid, specific gravity = 17864, equivalent to above 113 of dilute sulphuric

acid, were taken in water.

Spec. gr.
Water passed at 1 ».m. clear. 10276
Water passed at 3 10287
Water passed at 6} 1027-0
Water passed at 10 . . . loars

(18.) Breakfast as before.
was taken.

Dinner at 6 p.u.

Spee. gr.

Water passed at 124 p.m. 1022'5
Water passed at 3 1022°2

Water passed at 6 10219
Water passed at 10} 1028°1
2L2

Sulphate of baryta,
7751 grs. per 1000 grs, of urine.

975
10736
12:15

At 1 po. rather less sulphurie acid

Sulphate of baryta.
4°07 grs. per 1000 grs. of urine.
528
619
10°G6
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(19.) Breakfast as before. Dinner at 6 p.m. At 1 p.v. thirteen drops of sulphuric

acid as before.
Spec. gr. Sulphate of barvta.

Water passedat 1 pm. . . . 10188 348 grs. per 1000 grs. of urine.
Water passed at | to 3 s e LOTSS 2-13
Water passed at 6 cir dan e MROERT 409
Water passed at 10 S {1 11-43

(20.) Breakfast as before. Dinnerat 6 p.m. At 1 p.m. twenty drops of sulphuric
acid taken as before.

Water passedat 1 pm. . . . 10228 4'83 grs. per 1000 grs. of urine.
Water passed at 3 L ) L 4'99

Water passed at 6 SRR B L1 D 679

Water passed at 10} SRR | 952

(21.) Breakfast as before. Dinner as before. No sulphuric acid taken.

Water passedat 3 pm. . . . 10250 7'08 grs, per 1000 grs. of urine.
Water passed at 6 R i [ P 558

Water passed at 10} el el /1] ] 10°79

From experiment (17.) it seemed that the sulphates were slightly increased by the
sulphuric acid which was taken. The other experiments hardly confirm this deduc-
tion, and on this account I tried whether a course of sulphuric acid would give more
marked results.

(22.) After four days in which dilute sulphuric acid, specific gravity 11153, was
taken; three drachms the first day and two drachms the three following days.
Breakfast and dinner the day after the course of sulphuric acid were the same as in
the previous experiments.

Spee. zr. Sulphate of baryta,

Water passed at 1 p.m. clear. . 10274 751 grs, per 1000 grs. of urine.
Water passed at 3 filtered . 10254 873
Water passed at 6 clear . . 10265 872
Water passed at 104 filtered . 10302 1199

(23.) No sulphuric acid was taken on the day of experiment (22.). For the next
three days three drachms of dilute sulphuric acid were taken the first day, two
drachms the second, and three drachms the third day.

The following day (seventeen drachms of dilute sulphuric acid having been taken
in the eight previous days) the breakfast and dinner were as before.

Bpec. gr. Sulphate of baryta.

Water passed at 1 p.u. filtered . 102670 737 grs. per 1000 grs. of urine.
Water passed at 3 SR W05 722
Water passed at 6} clear. . 10233 543

Water passed at 10 filtered . 10281 10°66
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From these experiments it does not appear at all certain that dilute sulphuric acid
does pass off in the urine. The question being still undecided, the amount of sul-
phates in the whole quantity of water passed in twenty-four hours, for three success-
ive days, when no sulphuric acid had been taken, was compared with the amount
of sulphates in the whole quantity of water passed in twenty-four hours, for the
three sncceeding days, when sulphuric acid bad been taken. The breakfast and
dinner were the same for the six days.

Spec. gr.  Sulphate of baryta.

(24.) Total quantity of water passed in - 1000 f o
75 grs, per rs. of nrine.
twenty-four hours, from 7 J‘L-M»}IUH '}{ Lo &

to 7 a.M. =37} ounces, filtered 8
. 91
(25.) The following day =42 ounces, clear 10234 9_23

(26.) The following day =34 ounces,
filtered .

During each of the three fnllnwmg days half an ounce of dilute sulphuric acid,
specific gravity =11084, was taken in distilled water, the greater part from 9 to
12 A.Mm.

} 1026°1 7°83

Spee. gr.  Sulphate of baryta.

BRIt e ] B 3 o )
(27.) Total quantity 46 ounces, filtered 10242 { 2;2 Sl st

1166
1164
13710
12-81

By comparing these experiments, it is certain that dilute sulphuric acid, taken in
very large quantity, does cause an increase in the amount of sulphates passing off in
the urine.

IIL (b.) (30.) Breakfast at 9 a.m. Dinner at 6 p.m.: the water made at 11 a.m. was
thrown away, and 61} grains of dry sulphur in fine powder were taken.

(28.) The following day 42} ounces, clear 1024°0 {

(29.) The following day 43 ounces, clear 10254 {

Spee. gr. Sulphate of baryta.

=

Water passed at 1 p.v. filtered . 10202 544 grs. per 1000 grs. of urine.

Water passed at 6 o o« 1023 7'99

Water passed at 11 o g oa v MEre 13'37
(31.) Experiment repeated.

Water passed at 1 p.m. clear. . 10122 2-89

Water passed at 6 - - . . 10207 620

Water passed at 11 filtered . 10262 1176
(32.) Experiment repeated.

Water passed at 1 par. clear. . 10146 419

Water passed at 6 R 10°26

Water passed at 11 filtered . . 10254 1505



258 DR. BENCE JONES ON THE VARIATIONS

(33.) Experiment repeated.

Spec. gr.
Water passad at 1 p.a. clear 10189
Water passed at 3 . 10180
Water passed at 6 10256
Water passed at 11 filtered 10279

(34.) Experiment repeated.
Water passed at 1 p.or. filtered 1023:0

Water passed at 3 clear . lost
Water passed at 6 clear 10207
Water passed at 11 filtered 10288

614 grains of dry sulphur taken each day.

Average of five days after
& } 1027°1
dinner and rest .
Immediately before {lll'llfl[:l -
: i } 10225
Alter EXerCISE o w .

Comparing this average of experiments 30, 31
periments 1, 2, 3, 4, 5, it is seen that the sulphates are positively increased in the

urine when sulphur is taken into the stomach.
III. (c.) (35.) Breakfast 9 a.m.

howels.

Spec. gr.
Water passed at 1 p.w. clear 10177
Water passed at 3 10167
Water passed at 6} 10208
Water passed at 10} 10260

(36.) The same quantity of sulphate of potash taken at 11 a.m.

Water passed at 1 p.aw. clear 10202
Water passed at 3} 10240
Water passed at 6} 10242
Water passed at 10} 105274
(37.) Experiment repeated.
Water passed at 1 p.m. clear 102146
Water passed at 3 10214
Water passed at 6 10240

Water passed at 10} filtered 10308

» 32, 33, 34, with the average of ex-

Dinner at 6} p.ar.:
sulphate of potash were taken in 1} ounce of distilled water.

Sulphate of baryta.
6:81 grs. per 1000 grs. of urine.
652
11'89
14-74

14-01 grs. per 1000 grs. of urine.

560

at 1 r.m. 1235 grains of dry
It did not act on the

Sulphate of baryta.
303 grs. per 1000 grs. of urine.
G300
665
12:18

317
874
12°51
20049

317
408
0904

gy

I.n};...

Hence 123 grains of sulphate of potash began to increase the amount of sulphates
in the urine from four to six hours after they were taken; and the effect was strongly

marked from seven to twelve hours afterwards.

In my next paper, on the sulphates in the urine in disease, many instances will be
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given of an inerease in the amount of sulphates in consequence of sulphate of magnesia
having been taken in doses of about 2 drachms. The highest instances were—
Spee. gr. Sulphate of baryta.
In one case urine . . 10280 contained 15°89 grs. per 1000 grs. of urine.
In another case urine . 1024'3 contained 22'55 grs.

The conclusions from these experiments are,

I. That the sulphate of baryta varies soon after food from 1523 grs. per 1000 grs.
of urine, specific gravity 10339, to 945 grs. per 1000 grs. of urine, specific gravity
10293, It varies long after food from 856 grs. per 1000 grs. of urine, specific gravity
10276, to 707 grs. per 1000 grs, of urine, specific gravity 10253,

II. As to the causes of variation—(a) as vegards food ; (b) as regards exercise.

(¢) Food, whether animal or vegetuble, causes an inerease in the quantity of sul-
phate of baryta precipitated, but the difference between animal and vegetable food is
not well-marked.

(&) Exercise appears slightly to increase the amount of sulphates in the urine, but
the increase is not so marked as it is alter food.

III. As to the effect of medicines on the sulphates,—{«) sulphuric acid; (&) sul-
phur; (c) sulphates.

(@) Thirteen drops of strong sulphuric acid in one of three experiments increased
the sulphates in the urine. Twenty drops of the same acid gave no positive proof.

Seventeen drachms of dilute sulphuric acid, taken in eight days, gave no positive
proof of an increase of sulphates in the urine on the ninth day.

But when the whole guantity of urine passed in twenty-four hours for three sue-
cessive days, when no sulphurie acid had been taken, was compared with the whole
quantity passed in twenty-four hours, when half an ounce of dilute sulphuric acid
was taken, then for three suceessive days that the experiment was made, the increase
of sulphates was most marked. And from this it is certain, that when a large quan-
tity of dilute sulphuric acid is taken the sulpbates are increased in the urine.  When
small quantities of sulphuric acid are taken the effect on the sulphates in the urine
is not detectable.

(b) 61} grains of dry sulphur, taken for five days, gave an average amount of sul-
phates in the urine, both before and after food, higher than when no sulphur was
taken. But with this dose the increase, though decided, was not considerable.

(e) 123} grains of sulphate of potash produced a marked increase from two to
four hours afterwards. In seven hours the increase was more marked. Sulphate
of magnesia had a similar effect. The increase in the sulphates in the urine was
much more evident than when sulphur or sulphurie acid were taken.

The result of these experiments is—

Ist. That the sulphates in the urine are much increased by food, whether it be
vegetable or animal.
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2nd. Exercise does not cause a very marked increase in the sulphates,

3rd. Sulphuric acid when taken in large quantity increases the sulphates in the
urine. In small quantity, even when long continued, no effect is manifest.

4th. Sulphur when taken does increase the sulphates in the urine.

5th. Sulphate of potash and sulphate of magnesia produce the most marked
increase of the sulphates in the urine.
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XIV. dppendiv to a paper on the Fariations of the Acidity of the Urine in the state
of Health.
ByHexry Bexce Joxes, ML.D., M. A. Cantab.,F.R.S., Plysician to 8t. George's Hospital.

Received May 7,—Read May 24, 1849,

On the Influence of Caustic Potash, Tartaric dcid, and Tartrate of Potash on the
Acidity of the Urine.
IN a paper on the variations of the acidity of the urine in the state of health, I have,
in the third section, given the effect of dilute sulphuric acid ; in this Appendix I pur-
pose to show the influence of other medicines on the variations of the acidity of the
urine.

III. (b.) The effect of caustic potash on the acidity of the urine was examined.

The caustic potash of pharmaey varying much in its specific gravity from 1060
downwards, and in the proportion of earbonate of potash which it contains, some
caustic potash perfectly free from carbonate, and of specific gravity 1072, containing,
by Dr. Hormanx's analysis, from 6-20 to 629 per cent. of potash, was used for the
following experiments. It was taken in distilled water.

The day before the alkali was begun the variations of the acidity of the urine were
first determined for the purpose of comparison.

The first day two drachms and a half of caustic potash were taken; the same
quantity the second day, and the third day three drachms were tuken. Thus eight
drachms were taken in three days; and the following day, when no caustic potash
was taken, the variations of the acidity of the urine were again determined for the
purpose of further comparison.

(20.) The day previous to the alkali. Breakfast on eggs, meat, coffee and bread, at
8" 5™ . Dinner on mixed diet at 6* p.v. Water passed at 7" 15 a.v. was thrown away.

h m Spee. gr. Acidity per 1000 grains of urine. Appearance.
Water passed at 8 5 a0 = 10232 = 4 25-41 measures. Thick from urates.
Water passed at 9 30 =1022-8 =+ 1261 Thick from urates.
Water passed at 10 45 =1024°1 =— 488 Clear.
Water passed at 11 35 =1027'0 =—13'63 Clear.
Water passed at 12 35 p.r. = 10265 =-— 3439 Clear.
Water passed at 2 30 = 1025 =+ 1472 Clear.
Water passed at 4 15 = 1024°4 = 2049 Clear.
Water passed at 6 0 =10266 = +31"17 Thick from urates.
Water passed at 9 0 = 1028 = 41547 Clear.
Water passed at 11 0 =10280 =—1167 Clear.

From this it appears that the variations are nearly alike to those which were
MDCCCXLIX. 2 M
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observed six months previously ; and it is worth noting that for six weeks before
this experiment very little walking exercise was taken.

(21.) The following day breakfast was as before, at 8" 10™ a.m.

Dinner at 6" p.m.

One drachm and a half of liquor potassee was taken in distilled water between 11" a.m.
and 1" p.v., and another drachm between 3* and 3" 30 p.a., both in as little water as

possible.
h m
Water passed at 7 0 a.m.
Water passed at 8 10
Water passed at 9 30
Water passed at 11 0
Water passed at 1 0 par
Water passed at 3 0
3 40
Water passed at 6 0
9 0
Water passed at 11 15
Water passed at 6 30 a..
Water passed at 7 40 lost.

Water passed at

Water passed at

Spee. gr.
= 10190

=1026-1
= 10250
= 10258
=10256
= 1024-1
=10220
= 10192
=1032-0
=1028+7
= 10243

Acidity per 1000 grs. of urine.

= 4 14'71 measures.
=+ 2006
= 4 12:G8
0
=— G52
= 4 1074
=+ 978
= -i-lﬂ'?ﬂ-
=+ 11"G2
=—2519
=+ 195

Appearance.
Clear.

Thick from urates.
Clear.

Clear.

Clear.

Clear.

Clear.

Thick from urates.
Clear.

Thick from phosphates.
Clear.

(22.) The following day. Breakfastat 8" 40" a.m. Dinner at 6° p.m. Liquor potasse

a drachm and a-half from 10" to 10" 30™ a.m. and one drachm at 3 p.m.

distilled water as possible.
Water passed at 8 40
Water passed at 9 5
Water passed at 10 50
Water passed at 11 5
Water passed at 2
Water passed at 4 10
Water passed at 6 0
Water passed at 8
Water passed at 11 30

=1024"4

= 10246

=1021'5
=1024-5
=10253
=1025F

=1027-1
=1033"3
=1031"5

= + 126G measures,
=+411"71
=4 105
0
=— 1495
=4 974
= 41459
=4 1451
= <4 !}'?D

In as little

Clear.
Thick from urates.
Clear.
Clear.
Clear.
Clear.
Thick from urates.
Thick from urates,
Thick from urates.

(23.) The following day. DBreakfastats® 10™ a.m. Dinner at 6" 30" p.M. A drachm
and a-half of liquor potassee was taken at 9" 30™a.m., a drachm at 10" a.m., and a

drachm at 11" 15 A.m.
Water ]msaml at J  Oa.M.
Water passed at 8 10
Water passed at 9 20
Water passed at 10 30
Water passed at 11 15
Water passed at 12 5 ..
Water passed at 12 35

Water passed at 2 45
Water passed at 3 45
Water passed at 5 20
Water passed at 6 30

=1020-2

=1017-3

= 10200

=10100

=1019-7
=1019-8
=1022"G
= 10226
= 10240
=10244
=1025-3

= 4 11*76 measures.
=4 303
=4 44
=— 396
=—11'76
= —19"61]
= —1558
=4 293
=4 879
= +10:73
=4 11'70

Clear.
Clear.
Thick from urates.
Clear.
Clear.
Clear.
Clear.
Clear.
Clear.
Thick from urates.
Thick from urates.
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h m Spec. gr.  Aecidity per 1000 grs. of urine. Appearance.
Water passed at 9 10 .. =1029'4 = 4 485 measures, Thick trom urates.
Water passed at 11 45 = 10306 = —16'50 Clear.
Water passed at 6 55 A =1020-3 =— 098 Clear.
Water passed at 8 15 =1023-2 =— 203 Clear.

(24.) The following day. Breakfast at 8* 15® a.m. Dinner at 6* 30" p.y.  Food as

before. No alkali was taken.

Water passed at 10 0 =10250 = — 4-88 measures, Clear.

Water passed at 11 25 =1025-1 =—1853 Iridescent scum.
Water passed at 12 45 p.a. =10250 == 975 Clear.

Water passed at 2 50 e=1024-2 =41171 Clear,

Water passed at 4 15 =10250 = + 1560 Clear.

Water passed at 6 30 =102%-0 =4.0142 Thick from urates.
Water passed at 10 45 =1030-2 = 4+ 10067 Thick from urates.
Water passed at 6 30 a.. =1014'5 =+ 492 Clear.

Water passed at 8 10 =1022+2 = 4 988 Clear.

The result of these experiments is easily seen in Table XX1. It follows therefrom
that liquor potassae, taken in large doses, produces a decided effect in diminishing
the acidity of the urine.

It by no means renders the urine constantly alkaline, and its effect on the urine
seems rapidly to pass away. Notwithstanding the large quantity of liquor potassa
taken, the influence of food appears very evident ; before each meal the acidity was
highest ; after each meal the alkalescence was greatest.

The acidity of 1000 grains of urine was rarely more than sufficient to neutralize
one grain of dry and pure carbonate of soda; and the alkalescence was more than
equal to a grain and a half of earbonate of soda in 1000 grains of urine.

The conclusion from these experiments is, that an ounce of liquor potasse taken
in three days does not counteract or conceal the influence of the stomach on the re
action of the urine.

IIL. (¢.) The effect of tartaric acid on the acidity of the urine was then examined.
Some splendid erystals of tartaric acid were given to me by Mr. Morson. These
were dried, rednced to a fine powder and heated in a water-bath until they ceased to
lose weight ; a weighed quantity was dissolved in distilled water.

(25.) The first day for comparison no tartaric acid was taken. Breakfast at 8" 45" 4.1,
Dinner at 6" 10™ p,y. Mixed diet.

h m Bpec. gr. Acidity per 1000 grs. of urine.

] Appearance,
Water passed at 7 45 a.ar. thrown away,

Water passed at 8 45 = 10254 = + 1950 measures. Thick from urates,
Water passed at 9 45 = 10250 = +13'G5 Thick from urates,
Water passed at 10 45 =1022-7 = — 203 Clear.,
Water passed at 12 45 p,u. =10275 =— 875 Clear.
Water passed at 2 35 =10271 =4 779 Clear.
Water passed at 6 10 =1025"7 = 42532 Thick from urates,

2M2
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h m Spec. gr.  Acidity per 1000 grs. of urine. Appearance.
Water passed at 8 35 p.m. = 10323 = 4 1937 measures. Thick from urates.
Water passed at 10 30 =1031'9 = + 1453 Thick from urates.
Water passed at 6 40a.m.  =10238 = + 1953 Clear.

For the three following days tartaric acid was taken. The first day forty-two
grains of dry, pure tartaric acid, in two ounces of distilled water, at 11" 40™ a.m.
Forty-two grains more at 12" 40™ p.m.  In all, eighty-four grains. It did not act on
the bowels as an aperient, but it caused pain in the bowels from about three hours
after it was taken. It produced no pain when first taken into the stomach.

(26.) Breakfast as before, at 8" 10™ a.m. Dinner as before, at 6" 30™ p.m., eighty-
four grains of tartaric acid being taken.

Water passed at 8 10 a.. =10253 = 4 24-38 measures.  Thick from urates.
Water passed at 10 0 =1026-2 = + 1564 Thick from urates.
Water passed at 11 15 = 10291 =— 777 Clear.

Water passed at 12 55 r.m. =1027-9 0 Clear.

Water []ﬂSEhal‘] at 2 30 =10371 = 4 23-36 Clear.

Water passed at 4 40 =1027"4 = 4 25'30 Cloudy urates.
Water passed at 6 30 =1030"4 = +32:99 Thick from urates.
Water passed at 8 40 =1033"1 =+ 36'79 Thick from urates.
Water passed at 11 40 = 1033+0 =<4 74 Thick from urates.
Water passed at 6 50 a.m. =1022:2 = + 1760 Clear.

(27.) The following day. Breakfast as before, at 8% 10™ a.m.  Dinner at 6" 35" p.u.
Tartaric acid, fifty-four grains dry and pure, in two ounces of distilled water, at
11" a.m.; fifty-four grains, in two ounces of water, at 12" 15™ p.y.; in all 108 grains.
This day the dinner was more and longer than usual.

Water passed at 8 10 = 10260 = + 2333 measures. Thick from urates.
Water passed at 9 30 =1021+5 = + 1468 Thick from urates.
Water passed at 10 10 = 1020 (W] Clear,
Water passed at 11 0 =1025'8 =— 974 Clear.
Water passed at 12 15 p.u. = 10264 0 Clear.
Water passed at 2 15 = 1026-2 = + 16:56 Clear.
Water passed at 3 15 = 10250 = 42341 Clear,
Water lj:l:!iﬁl_!i:t at 5 30 = 102458 = - 2537 Clear,
Water passed at 6 35 =10270 = 1 3]15 Clear.
Water passed at 11 30 = 10340 = 4 193 Thick from urates.
Water passed at 6 50 a.m. = 10254 = + 1658 Clear.

(28.) The following day. Breakfast as before, at 8" 15™ a.m. Dinner moderate, mixed
diet, at 6" 50m p.m. At 11" a.m., tartarvic acid, fifty-four grains in two ounces of water.
At 11N 40m pm. fifty-four grains of acid; at 12 40™ p.y. fifty-four grains; in all 162
grains. No pain in the abdomen until 3" p.u., then much pain for an hour. Less
pain for another hour, then all the pain went away. No action of the acid on the
howels.
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h m Bpee. gr. Acidity per 1000 grs. of urine. Appearance.

Water pﬂsscd at 8 15 A = 10260 = 42144 measures. Thick from urates.
Water passed at 9 50 =1024-2 =4 (97 Clear.

Water passed at 10 40 =10249 = —25:29 Thick from phosphates.
Water passed at 11 40 =1024-4 =—2342 Thick from phosphates.
Water passed at 12 40 r.u. =1023-7 =4 390 Clear.

Water passed at 1 15 =1023"5 =+ 977 Clear.

Water passed at 2 25 =1024+7 = + 2244 Clear.

Water passed at 3 15 =1023-4 = 42442 Clear.

Water passed at 5 5 =10194 = | 2648 Clear.

Water passed at 6 50 =1025-3 = + 2926 Clear.

Water passed at 11 35 = 10306 =+ 1746 Thick from urates.
Water passed at 6 20 A =10250 =+ 585 Clear.

Water passed at 8 15
(29.) The following day. Breakfastat8"15™a.m. Dinnerat 6"r.r.  Food as before,
No tartaric acid was taken.

Water passed at 8 15 = 10264 = +21-43 measures, Thick from urates.
Water passed at 10 15 = 10254 =<+ 682 Clear.
Water passed at 11 20 =1024'7 = —14'66 Clear.
Water passed at 12 35 p.y. =1025'5 =— T80 Clear.
Water passed at 2 40 = 10260 = 4+ 1451 Clear,
Water passed at 6 20 =10286 =+ 2623 Clear.
Water passed at 11 25 =10310 =+ 561 Thick from urates.
Water passed at 6 45 A, = 10246 =+ 1072 Clear,
Water passed at 8 10 = 10259 =4 14-G2 Clear,

The result of these experiments is easily seen in Plate XXIL. It follows that tartaric
acid in large doses does produce a decided effect on the acidity of the urine: but it
did not render the urine constantly acid during the three days that the experiment
lasted.

The first day on which the acid was taken, the urine was much more concentrated
than on the two other days, and hence the effect of the smaller dose of acid appears
more evident than the larger.

The influence of the state of the stomach is very apparent. Before each meal the
acidity is greatest. After food, notwithstanding the tartaric acid, the acidity is
diminished.

The alkalescence of the urine was rarvely so much as to equal one grain of carbo-
nate of soda in 1000 grains of urine ; whilst the acidity of 1000 grains of urine for the
most part required about two grains of carbonate of soda to make its reaction neutral.

The conclusion from these experiments is, that 354 grains of dry and pure tartaric
acid, taken in three days, increases the acidity of the urine ; but in that time it does
not render the effect of the stomach on the reaction of the urine less apparent tha
when no aecid was taken.

LI (d.) The effect of tartrate of potash on the acidity of the urine was then ex-
amined.  Some well-crystailized tartrate of potash was dried, reduced to a fine pow-
der and dissolved in distilled water. The solution was neutral to test-paper.
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(30.) The first day, for comparison, no tartrate of potash was taken, Breakfast at
8"15™ a.m. Dinner at 6" p.v. Mixed diet. Water passed at 6° 45™ a.a. thrown away.

h m Spec. gr. Acidity per 1000 grs. of urine. Appearance.
Water passed at 8 25 a.m. =10233 = + 2149 measures. Clear.
Water passed at 9 40 =1024-4 = 41757 Clear.
Water passed at 10 50 =10270 =— 973 Clear.
Water passed at 12 56 p.y. =10272 =+ 6'81 Clear,
Water passed at 3 10 = 10257 = + 2339 Clear.
Water passed at 5 55 =1028-2 = 2820 Clear.
Water passed at 10 40 =1034"4 = + 1836 Thick from urates.
Water passed at 6 15 a.m. =10254 = 4 16'58 Clear.

For the following days tartrate of potash was taken. The first day two drachms
of dry and pure tartrate of potash were taken, dissolved in two ounces of distilled
water, at 9" a.m,  The same quantity was taken at 10" 25™ a.m. ; and one drachm of
tartrate of potash was taken in one ounce of water at 2" 30™ p.m. This last, on an
empty stomach, caused slight nausea for twenty minutes. In all, then, on this day
five drachms of tartrate of potash were taken in five ounces of distilled water. The
bowels were not acted on by the saline.

(31.) The breakfast was at 8* 10™ a.m.  Dinner at 6" 30® p.u.  Mixed diet,

Water passed at 8 10 =1026-4 = 4 23-38 measures. Thick from urates.
Water passed at 9 30 =10224 =+ 293 Clear.

Water passed at 10 30 =1024"5 = — 2929 Cloudy from phosphates.
Water passed at 11 30 =1028-7 =—31'16 Cloudy from phosphates.
Water passed at 12 20 p.u.=10214 = —14-68 Slight cloudiness from phosphates.
Water passed at 2 25 =10258 =+ 48] Clear.

Water passed at 4 5 =1027-5 =— 4'86 Clear.,

Water passed at 6 30 =10333 = 4 24-10 Clear.

Water passed at 8 55 =10365 = +21'22 Thick from urates,
Water passed at 10 45 =10284 = —3966 Thick from phosphates.
Water passed at 6 30 A.M.=10270 = — 14°60) Cloudy from phosphates.

(32.) The following day. Breakfastas before, at 8" 10 a.m.  Dinner at 6" 45® p,u.
Three drachms of tartrate of potash in four ounces of water, at 2* 10™ p.m. caused
slight nausea, and no action of the bowels.

Water passed at 8§ 10 =1030-2 =— 970 measures. Clear.

Water passed at 9 30 =1026:2 ==—19"49 Thick from phosphates.
Water passed at 11 =1024'9 =—2731 Thick from phosphates.
Water passed at 12 30 p.m.=1027"9 =— 5783 Cloudy from phosphates.
Water passed at 2 10 =1025-8 = 42332 Clear.

Water passed at 3 30 =1025'F = —1852 Clear.

Water passed at 5 10 = 10251 =—=10:73 Clear.

Water passed at 6 45 =10310 = 41939 Clear.

Water passed at 9 =1034-1 =— 773 Clear.

Water passed at 10 45 =10263 ==3702 Thick from phosphates,
Water passed at 6 20 A.a.=1027'8 = — 4'86 Clear,
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(33.) The following day. Breakfast as before,at 8 a.m. Dinner at 6" 45™ p.v. Two
lrachms of tartrate of potash in four ounces of distilled water, at 2" 45™ p.m. cansed
he slightest nausea and no action of the bowels.

h m Spec. gr.  Acidity per 1000 grs. of urine. Appearance.
Nater passed at & =1031"8 = 4+ 4'84 measurcs. Clear.
Nater passed at 9 45 =1026"7 ==—2242 Thick from phosphates.

Vater passed at 11 45 =10259 = —2§-26 Thick from phosphates.
NVater passed at 1 .M. =10274 =4 4'85 Clear.

Nater passed at 2 45 =1030"9 = +29'10 Cloudy from urates.

Nater passed at 3 20 =1026G == 779 Clear.

Nater passed at 3 50 =102G2 =—1754 Clear.

Nater passed at 4 50 =1027-8 = 41167 Clear.

Nater passed at 6 45 =1032-8 = +423'23 Clear.

Nater passed at 9 25 =1036"5 =+ 964 Very thick from urates,
Nater passed at 11 45 =1029-6 = —=3399 Very thick from phosphates.
Nater passed at 5 55 a.u. =10215 = —14'G8 Cloudy from phosphates.

(34.) The following day. Breakfast as before, at 8" 5™ a.m. Dinner at 6" 55" p.ni. At
b 30™ p.m. three ounces of distilled water without any tartrate of potash were taken.

Nater passed at 8 5 = 10285 =+ 8§75 measures. Clear.

Nater passed at 9 20 =1021-3 =— 587 Clear.

Water passed at 11 =1020r0 ==31"37 Thick from phosphates.
Water passed at 12 45 p.m. = 10254 =—20rd8 Cloudy from phosphates.
Water passed at 2 30 = 10263 =4 974 Clear,

Water passed at 3 40 =1024-3 = 42343 Clear.

Water passed at 5 25 =10263 = + 2630 Clear.

Water passed at 6 55 = 10284 =4+51"11 Clear,

Water passed at 9 5 =1032-2 = 42712 Thick from urates,
Water passed at 11 25 = 10332 = {2322 Thick from urates.
Water passed at 6 20 a.m. = 10265 =— (87 Cloudy from phosphates.
Water passed at & 5 = 10265 = 41753 Clear.

(35.) Breakfast the following day at 8" 5™ a.m, Dinnerat 6" 30™ p.ar, At 20 307 p oy
thirty grains of pure fused nitrate of potash were taken dissolved in three ounces of
distilled water.

Water passed at 9 35 =10271 = 4+ 876 measures. Clear.
Water passed at 11 20 =1028'9 = — 2235 Thick from phosphates.
Water passed at 12 40 p.u. =10280 ==— 202 Clear.
Water passed at 2 30 =10258 = + 21*44 Clear.
Water passed at 3 10 =1024'6 = 42342 Clear.
Water passed at 3 55 = 10254 = 4 27-30 Clear.
Water passed at 5 =10272 = 431'15 Clear.
Water passed at 6 30 =1029'5 = +433-02 Clear.

It follows from these experiments, which are easily seen in Plate XXIIL, that the
influence of tartrate of potash is most decided. In five-and-thirty minutes after rwo
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drachms of tartrate of potash were taken, dissolved in four onnces of distilled water,
the urine was found alkaline, but in two hours the urine was again acid: the first
effect on the urine had ceased to be very evident. That this was not caused by mere
irvitation of the stomach is seen by nitre and distilled water producing no similar
effect. The influence of the tartrate of potash became again evident after the next
meal, when the decrease in the acidity of the urine was much greater than when no
tartrate of potash was taken.

From the high specific gravity of the urine after the tartrate, it is probable that
undecomposed tartrate of potash passes off in the urine, and from the height to
which the acidity rises when the medicine is taken, it seems possible that the tartarie
acid is not decomposed but separated from the base in fransifu; but on this point
further experiments are requisite.

When much larger doses of tartrate of potash were taken, the rise and fall of the
acidity of the urine before and after food were still distinetly evident.

The conclusions from these experiments regarding the effect of medicines on the
acidity of the urine are—

(b.) That liqguor potassee taken in large doses does lessen the acidity of the urine.
One ounce of liguor potassae taken in three days hindered the acidity of the urine from
rising before food to the height it otherwise would bave done, but it by no means
made the urine constantly alkaline, nor did it hinder the variations produced by the
state of the stomach from being very evident.

(c.) That tactavic acid in large doses does increase the acidity of the urine.
354 grains of dry pure tartarie acid, dissolved in water, taken in three days, caused
the acidity of the urine before food to rise considerably higher than it otherwise
wonld have done; but this quantity of acid was not sufficient to hinder the urine
passed a few hours after food from being alkaline. This quantity of tartaric acid
therefore in this time does not produce so much effect on the reaction of the urine
as the stomach does.

(d.) That tartrate of potash in large doses produces the most marked effect on the
alkalescence of the urine. 120 grains of pure dry tartrate of potash dissolved in four
ounces of distilled water made the urine alkaline in thirty-five minutes. In two
hours the alkalescence had disappeared, but after the next meal the effect of the
tartrate of potash was again apparent.

Ten drachms of tartrate of potash taken in three days produced but little, if any,
effect on the acidity of the urine after it had been omitted for twenty-four hours.

e
—
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DEescrierion oF THE PLaTes,

PLATE XVI.

The variations of the acidity of the urine during seventy-two hours when a mixed
diet was taken.

PLATE XVII.

The comparison of the variations of the acidity of the urine on two mornings, on
the first of which no breakfast was taken, and on the second a mixed diet.

PLATE XVIII.
The variations of the acidity of the urine during seventy-two hours when animal
food only was taken.
PLATE XIX.

The variations of the acidity of the urine during seventy-two hours when vegetable
food only was taken; at the end of that time animal food only was taken, and for
eight hours afterwards the acidity of the urine is given in this Plate.

PLATE XX.

The variations of the acidity of the urine during seventy-two hours when nine
drachms of dilute sulphuric acid and mixed diet were taken.

PLATE XXI.

The variations of the acidity of the urine during 120 hours. In the first twenty-
four hours no liquor potasse was taken ; in the following seventy-two hours upwards
of an ounce of liquor potassie was taken with a mixed diet, and for the last twenty-
four hours no lignor potasse was taken.

PLATE XXII.

The variations of the acidity of the urine during 120 hours. For the first twenty-
four hours no tartaric acid was taken; in the following seventy-two hours 354 grains
of dry and pure tartaric acid were taken with a mixed diet, and for the last twenty-
four hours no tartaric acid was taken.

PLATE XAIIL

The variations of the acidity of the urine during 132 hours. For the first twenty-
MDCCCXLIX, 4N
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four hours no tartrate of potash was taken; in the following seventy-two hours ten
drachms of tartrate of potash were taken with a mixed diet, and for the next twenty-
four hours no tartrate of potash was taken, and in the last twelve hours thirty grains
of nitre were taken.

PLATE XXIV.

The comparison of the variations of the acidity of the urine when different diets
were taken.

PLATE XXV.

The comparison of the variations of the acidity of the urine when sulphurie acid,

liquor potasse, tartaric acid and tartrate of potash, and a mixed diet only, were
taken.
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