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On the Variations in the Earthy and Alkaline Phosphates in Disease.

THE object of the following experiments was to show to what extent the amount of
phosphatic salts was increased in disease. Unexpectedly, during the investigation
the diminution of the amount became of equal interest. I have found no analyses
undertaken for the solution of these questions, some of Sir C. Scupamore’s alone
being excepted; and these are so made that it is impossible to compare them with
those which will here be given.

Though Dr. Prour long since remarked that excess of phosphates accompamed
some affections of nervous structures, yet no analytical results were stated, and the
observation seems to have referred to the earthy phosphates alone.

I have in vain as yet sought for some immediate method for approximately deter-
mining the total amount of phosphatic salts in the urine. An analysis, requiring five or
six hours to perform, is at present the only satisfactory process which can be recom-
mended. Most of the following experiments were made on the water first passed in
the morning, and before food : occasionally this could not be obtained, and then the
night or afternoon water was taken. Almost all the cases werein St. George’s Hos-
pital, and therefore under nearly the same circumstances, as far as exercise was con-
cerned. The diet usually varied with the state of the patient. The details of the
cases would extend beyond the limits of the present paper.

Had it been possible, I should have much preferred to make my experiments on
‘the total quantity of urine passed during the twenty-four hours, by which means,
measuring the quantity, the total amount of phosphates thrown out of the body would
have been known ; but I found it utterly impossible to obtain any approach to accuracy
in regard to the quantity of water passed in the twenty-four hours. The results would
have been so valuable, that it was only when I found by experience how uncertain
and inaccurate they must be, that I gave up the plan I had formed. Instead of giving
the quantity of phosphatic salts in 1000 parts of urine, of certain specific gravity, it
may be thought that a comparative view would have been better taken by calculating
the solid residue in each case, from some of the various tables which give the amount
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450 DR. BENCE JONES ON THE VARIATIONS IN

of solid residue in 1000 parts of urine of all specific gravities. But no tables admit
of this calculation. They may perhaps be true for the total quantity of water in
twenty-four hours ; but they are not so for the water made at any one period of the
day. The water made before and after dinner, for instance, may have the same
specific gravity, but the total quantity of solid residue in each may be entirely differ-
ent. If the urine was a solution of any single substance such tables wounld be useful,
but where there are many substances present in varying quantities at different periods,
these formule are inapplicable.

In my previous paper I have shown, that in the healthy state the amount of earthy
phosphates precipitable by ammonia depends chiefly on the amount of earthy matter
taken into the body; the amount varying from 40 per 1000 urine, specific gravity
1027°9, to 1°49 per 1000 urine, specific gravity 1030.

I have also shown that the alkaline phosphates vary from 7'56 per IQVOO urine,
specific gravity 1027°9, to 5°77 per 1000 urine, specific gravity 1030.

In the following paper I shall attempt to show that the earthy phosphates are sub-
ject to such great variations, depending on the water, the food, and the medicine
even, that from their estimation alone no result can be arrived at. I shall then give
the total amount of earthy and alkaline phosphates in diseases, in which the nervous
tissues, or their neighbouring tissues, are affected.

1. In diseases of the spine; from accidents, caries, paraplegia.

2. In diseases of the membranes and chronic diseases of the brain,
In fractures of the bones of the skull.
In acute diseases of the brain.
In functional diseases of the brain ; as viclent delirium and delirium tremens,

6. In insane patients.

I shall lastly, for comparison, give the amount of earthy and alkaline phosphates
in some diseases in which the nervous tissues may be considered as unaffected.

1. In acute diseases; as acute rheumatism, gout, fever.

2. In chronic diseases, as Bright’s disease; diseases in which very small quantltles
of water are secreted ; scrofulous diseases, exostosis and mollities ossium.
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TasLe 1.—On the Variations of the Earthy Phosphates.

Earthy phosphates. Specific gravity.

Case 1. Water passed about 12 o’clock during ten successive days, in a severe case of
concussion of thé brain from a fall.

3rd day. No food .........cccuvveeenns *97 per 1000 urine. 10132
4th day. No food ......cceevvveennnn, -36 10145
5th day. No food .......ceeuvurenninnn 74 10i1+4
6th day. Nofood .....coevvvuvnrnnnnnd| 1:07 1019-3
7th day. No food ........cevvvveen.| 128 1019-1
8th day. Some food .................. ‘85 10175
9th day. More food ...........ueeee.| 110 10183
10th day. More food ..................| 1:05 1020-1
11th day. More food ........e.uu.eee.. 52 1010-8
12th day. More food . .| 196 1021-9

Case 2. Water passed in the afternoon by a patlent with pain in the head and epileptic
fits (chronic).

About 40th day. After salts and senna...... 2:93 1026-2
5lst day .ceiviiiiiiniiiiiiiiin, 1-55 10156
73rd day  ...ccviiviiiniiiinininn] 1047 10257
90th day ....... .| 1:35 10237

Case 3. Severe pain in the head (chromc)

About 60th day, afternoon .........c..ceeeeene. 203 10185
63rd day  ...... .| 83 1010°1

Case 4. Inflammation of the brain (acute)
20th, afternoon ..........cecveeervniinee 1-15 1031-8
26th day. Died. -

Case 5. Tetanus. Afternoon.........cecevvneenn.| 135 10265

Case 6. Delirium tremens..........ccccveeevvnenen 1-21 1030+4

Hence from Case 1, the variations in the earthy phosphates during ten successive
days appear to follow no rule. Case 2 has been mentioned in the previous paper as
showing the effect of sulphate of magnesia. From the other cases the amount of
earthy phosphates seemed to be about the healthy standard. The general conclusion
is, that the variations in the earthy phosphates are independent of the nature of the
disease ; and this conclusion will be found to be confirmed by the subsequent expe-
riments.

TasLe I1.—On the Total Amount of Earthy and Alkaline Phosphates in those Diseases
in which the Nervous Tissues, or their neighbouring tissues, are affected. And
first of Disease of the Spine, from accidents, caries, paraplegia, &ec.

Larthy phosphates. Sp ezli?;'gla- Alk;lﬁg:eghos- Total.
Case 1. Fractured spine, seventh cervical vertebra.

2nd day ..o, 12 per 1000 urine.| 10231 371 3-83
3rd day .ooieveeiiiiiiiiiiienieiieeenn.. | 41 1017:6 2:29 2:70
8th day .coeevvviiiiiiiiiieininieennanennd| 067 1022-0 776 843
Oth dAY  verererrurereeerrereseereeeeens 67 10231 747 814
16th day ...ocoevenieiiriiiiieeneniiienennnn, 41 1011+4 343 384
18th day .vevvenieineiniieniiineenennen, *53 1010-6 313 3:66

21st day. Died. '
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Tasre II. (Continued.)

Earthy phosphates. Spez?;.gra- Alk;l}llr;(:eshos- Total.
Case 2. Fractured spine, eleventh dorsal vertebra.
2nd day ..oooeeeeiiieiiinnnnn, cerreeenan *86 per 1000 urine.] 10292 835 9:21
4th day eeveeeevereriisrenenns e 94 1025+9 800 894
5th day .oocoviiviiiiiiiiiiiin 75 10250 804 879
7thday .oovvvriiiiiiiiniiiniiiind| - #56 1022+8 517 573
12th day ..ooovevviiiiiniiniiiiniia, 156 1007-8 1-29 1-44
36th day. Died. '
Case 3. Recent paraplegia.
14th day. Water passed from evenmg . . . .
to morning . T passer 215 10265 588 803
19th day .oeoveeerecreeereniersreennennneene 70 10166 134 2:04
22nd day ....cceeeeeiiiiiiinieneniineend] 1409 1017-9 2:00 309
27th day ....oooevvvniiiiiiieninns reeesenss 1-:00 1021-3 2:56 3:56
34th day ...ovcvevviieiiiiiiiiiiiienini| 1013 10194 314 427
59th day ...ooovvoviiniiiiiiiiiiniiiininn| 1046 10199 2:39 384
109th day ...coiveviieiniiniiinniiiiiinnnee 1-31 1021-2 2:86 317
Case 4. Recent paraplegia. Head long sllghtl) affected.
19th day, afternoon water ........ 2:00 10232 178 378
24th day, morning water ..................|  *53 1012-6 3-34 3-87
Case 5. Paralysis from arsenic almost (,omplete
20th day .oevviiiieiii] e 10086 | ... 169
21st day...... 60 10148 396 456
Case 6. Chronic paraplegla (three months) ...... 113 10194 356 469
Case 7. Chronic paraplegia (five months) ...... 49 1015-9 1:51 2:00
Case 8. Paraplegia (seven or eight years’ curva-{] , . . .
ture)ctwelve months ..., } 30 10075 84 1114
Case 9. Paraplegia. Tabes? .......cccvviiinniiind] 44 10122 *35 *79

In Case 1, on the eighth and ninth day, a slight excess is observable. This is also
present in Case 2 on the second, fourth and fifth day ; andin chronic cases the quan-
tity of phosphatic salts is, if anything, lower than natural.

TasLe III.—On the Total Amount of Earthy and Alkaline Phosphates in Diseases of
the Membranes, and in some Chronic Diseases of the Brain.

Specific gra~ |Alkaline phos-

Earthy phosphates. vity. phates. Total.

Case 1. Scalp wound, doing well. On the 16th day from accident, acute inflammation of the membranes

began.
3rd day of inflammation.................. *56 per 1000 urine,| 1022+4 394 4:50

4th day .oevviiiiiiniiiiii 58 10201 507 565

5th day. Died. ,
Case 2. Scalp wound. On the 18th day acute inflammation of membranes began.
- 5th day of inflammation ..........ccoo.e0l|  °15 10253 617 6:32
7th day. Died.
Case 3. Scalp wound. On the 16th day diffuse inflammation of membranes began. .
9th day of inflammation.................. *10 10115 2:70 2-80
11th day ..ooovveieeninininnnne f ............ <09 1008-0 1-96 2:05

Case 4. Two years’ chronic disease of the bones

ang membranes ......... 125 1017+4 260 385
Case 5. Pain in the head, endmg in total blindness at last.

30th day .. R B 7 1021-3 69 96
35th day . 33 1010-1 27 60
54th day ..... esteseosnntesarrnsabsasnasares 74 10152 233 . 307
FISE AAY ©vevverreereireeresresressesseanaens|  *56 1006-0 -32 88
82nd day ..ooveiriininiiiiininnnen, cosaesne 13 10100 1:30 1-43
89th day ....cocevvenieniiniiieiiiiiienninn, 93 1011-2 242 335

359th day. Died of softening of the brain.
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Tasie III. (Continued.)

Earthy phosphates. s"e‘;,i-f;_g“” An“l’,l“;’efh“‘ Total.

Case 6. 4th day. Slight paralysis of fifth nerve| 76 1012:6 *46 122

Case 7. 4th day. Recent hemiplegia .. | 75 1010-2 114 1-89
14th day. Recovered. :

Case 8. 3rd day. Recent hemiplegia ............ 1-84 ‘ 1027-0 430 6:34
Case 9. Diabetes, effusion in brain. . Sugar in|] ,, . . .

B } 170 1033:9 158 328

In the acute inflammation of Case 1 and 2 no increase of phosphates is observed.
The marked chronic attack in Case 5 shows, if anythmg, a deﬁcnency Shght cases
of paralysis show no mcrease

TasLe IV, —-On the Total Amount of Earthy and Alkaline Phosphates in cases of
- Fractures of the Bones of the Skull.

Earthy phosphates. S?e:}ii;.gra- Alk‘;)];:;ieg'hos' Total.
Case 1. Fracture of the base of the skull.
3rd day  siieeseiiiiiiniiii 2:09 per 1000 urine| = 1030-0 7°20 929
Sthday ......ccocvviviiiiinininiin| 1074 10213 2:60 4+34
TBth daY | ceveereeeriininiieeneieneennennnens 166 1019-6 5:00 666
14th day ...ocvvveviiniiiniiiiiininiinnn 60 . 1020-0 1-51 2111
18th day. Rigor, pain in the head ...... 1:34 1021-2 863 997 -
21st day.” Acute pain‘in side ............] 61 1019°1 . 269 3:30
23rd day. Excessive pleurisy............| 75 10169 319 3:94
26th day  ..oveeveienniriiniiiiin 15 ’ 1022-2 105 1:20
31st day..... TSR B £ 1024-8 626 6-99
50th day. Acute pencardltxs eeraeeranne 73 1027-3 374 4-47
118th day. - Recovered ............iveuunnen *38 10183 3:31 369
Case 2. Fracture of the base of the skull
4th day...cooeviiiiiniiiii, 13 1026+3 9+40 953
5th day..... 27 1026:5 10°43 10-70
6th day. 32 3 pa,ssed *30 1022:8 761 7°91
7th day... FO N L X 10247 4:67 4:82
9th day. Erysxpelas 12 1017:6 412 4-24
15th day...ccieetiiiiieniinneiniiiinnnnninnn 57 1018-5 343 4:00
32nd day. Went out well. . 3
Case 3. Fracture of frontal bone.
2nd day *36 1026+4 4-81 517
7th day 72 1019-3 312 384
Case 4. Fracture of the base of the skull.
20d day ..oocoiniiiiiiiin, 52 10286 350 4-02
4th day ....coevevinnnnns rresrersnarsersens 1-24 1029-8 589 713
7thday .ooocvrreriiiiieniniininneene]  *71 1017°5 411 4-82

In Case 1, on the 3rd and 18th day, when the head symptoms were most marked,
the phosphates were above the average. In the same case, when other acute inflam-
mations supervened, as on the 23rd and 50th day, no increase was observed. In Case
2 also, on the 4th, 5th and 6th days, when the head symptoms were urgent, the total
amount of phosphates was considerably above the average; on the 9th day, when
erysipelas came on, no increase was seen, In this case the earthy phosphates are
worthy of note. Cases 3 and 4 were severe fractures, but without acute symptoms.
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TasLe V.—On the Total Amount of Earthy and Alkaline Phosphates in acute Diseases
of the Brain.

Earthy phosphates. Sp e‘c,;ii;' gra- Alk;lﬁg::eghos- Total.
‘Case 1. Acute inflammation of the brain.
12th day  ceviveienieiirnmnrennieinnineee 1-82 per1000 urine,, 1029-7 11-33 13:15
14th day  ...ccveevieinnienieniinieniene|  2:81 1033-0 9-80 1211
“16th day  .evieevcinneiii 135 1030+0 818 953
18th day. Died.
Case 2. Acute inflammation.
. . 593 .
16th day ....cocovviiiniiiiniesionseneeennel 290 10253 { 593 } . 683
176h dBY oveverererevesnsseesenenseneenene| 1448 10281 { ooy 3.57,?
19th day  .oovveveiiiiiininiininiiiiee, 102 10248 7-41 843
20th day. 583 ..eveeverrerrerverserenseneens -98 10212 479 577
21st, morning. 24% ....cociieeieniiniennns| 62 1016+9 363 | 4-25
21st, night. 143....ccc0iiiiniiiieinneenn) 1010 10246 598 7-08
22nd day. Died. ‘
Case 3. Acute disease ; apoplexy, paralysis.
220d day  siiveiiieiniiiiiniiiiieiieeeana, 1:52 1021-6 6-52 8:04
23rd day...ccvvieieiiiiieiiniieie, 166 10231 4:43 609
24th day  ..oovevviiiiiiiiiniiniel| 2°08 1032-7 748 9-56
Q7th dBY  cvevreeresrereereereeseeneeneannnns] 1448 10269 4-56 6-04
28th day RS I £:1:1 10254 407 542
33rd day. 26§ water 68 10186 1:47 215
34th day. 18% water ..........coeeeinenn 1-05 1024-3 494 599
96th day ‘Wentout in a state of dementia,
Case 4. Acute inflammation supervening on chronic disease.
21st day of severe symptoms ............| 189 10311 11-49 13-38
23rd day  .eveeviiiinirnenieeien, 167 10229 4-36 603
B0th d&Y  .veeververrernrerernerisnereenenns| 144 . 10163 1-35 279
Went out relieved.
Case 5. Acute hydrocephalus. Three years old. Died. | ... | ... 641

In Case 1 the symptoms were most strongly marked. In Case 2 there was a doubt
whether the symptoms were to be attributed to typhoid fever or to affection of the
brain. The progress of the case and the examination showed the inflammation of
the nervous tissues. Case 3 was more chronic, but with acute symptoms occasion-
ally. Case 4 yielded to very active treatment.

TapLe VL ——On the Total Amount of the Earthy and Alkaline Phosphates in some
functional Diseases of the Brain.

Specific gra- |Alkaline phos-

‘ Earthy phosphates. vity. phates. Total.
Case 1. Violent delirium, with erysipelas on the third day after scalp wound.
4th day of erysipelas..........cveenenns | <30 per1000 urine] 10262 8:69 8:99
Case 2. Violent delirium. Mania? Abscess of the neck. :
10th d2Y vevvevverveevernrernersesnessesseens]  °90 1 102509 816 9-06
13th day .oovvviviiiinieiiniininnennaninene, 90 10254 572 6-62
16th day ...... 30 1010-8 1:22 152

1025°6 7:91 8:54

Case 3. Last day of phthlsls Ravmg Urme very 63
SCANEY Loviviiiiiiiiiiiiii e
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TasLe VI. (Continued.)

Earthy ‘phosphates. Sp esif; gra- Alka}x)l;:;:eg hos- Total.
Case 4. Intense delirium. Eplleptxc fits continually.
Znd day ......ccoeoieeiiiiiiiniinie] 2°21per 1000 urine, 102246 775 - 9-96
3rd, morning ..........ccvvviiniiinninn...| 2:56 10248 12:19 14:75
3rd, nlght 215 10237 12:23 14-38
4th, night......ccovvvieiiiiriiiinninn| 271 1022-8 9:39 1210
Bthy Dight.......c.vveeeeveeereeeeeeeers s 1-53 1019+4 { 34 1-87
28 1-81
6th, night.....cooovveiiinniiiinnineniennn| 74 10205 516 5:90
9th, night.......coooiniiiiiinn] 10214 | ........ 3-93
12th, ighteceeeesvecrreerveeereceieveeeneens| 15 1020-2 2:93 3-08
25th, night.  Died.
Case 5. Sevdegl(:flg:l c?fftn']'uedfever excessxve} 24 10178 543 567
Case 6. Continued fever, muttering delirium.
14th day  oeevvviviiiiiiiiie | 041 1026-0 437 478
16th day .eevvererveeeeeveieneeerveeerenenns| *37 10220 189 2-26
19th day .cocevevvviniiiiiiiiiiiiiicenn, 10 1009°2 2:53 263
Case 7. 6th day. Delirium tremens. Urine very scanty. Recovered| 10287 | ......... 1-07
Case 8. 4th day. Delirium tremens. 4% water.| -19 10191 2:21 2:40
5th day. 7% water ......ccoovvnieiinnnin| 04 1019-3 { (1)213 }g
6th, morning. 6% water ..........co.eind|  ooeile 10179 | .eeeeeens 06
6th, evening. 6% water ...........coovune|  oennn. 10197 | .oeevenne 24
6th, night. Died.
Case 9. 5th day. Delirium tremens ............ { (])g 10180 0:00 (l)g
6th day. Taking food . ceeveened| 779 10225 531 6:10
8th day ......... BTN BTN 10279 | ......... . 841
9th day. Well .. ceeeen ceee] 290 1022-9 6:07 6:97
25th day. Remained in for i 1nJury ...... 42 10109 1-01 143
Case 10. 4th day. Delirium tremens ............| *45 1024:0 313 358
7th day. Recovering ....... o 72 10253 581 653
Case 11. 5th day. Delirium tremens, sllght 89 1021-6 545 6:34
6th day. Recovering......... 77 10191 341 4:18
Case 12. 2nd day. Delirium tremens, shght *56 1019-6 413 4-69
Case 13. 6th day. Delirium tremens ............| ...... 101140 | ......... 2:07

In this Table are placed those cases which from their symptoms or post-mortem
appearances could not be affirmed to be inflammations of the brain. Case 4 was
most remarkable: the violent symptoms abated on the 5th day ; but the post-mortem
examination on the 26th day showed no positive marks of inflammatory action. On
this account I have placed it in the class of functional diseases: further experiments
may ultimately show, that the great increase in alkaline phosphates alone is sufficient
to indicate the nature of the disease. In Cases 5 and 6 no excess of phosphates is
observable. 'The 5th and 6th days of Case 8 are particularly remarkable. The 63 of
water on the 6th morning were strongly acid to test-paper, and remained so for eight
days in June. Case 9 ; the 5th day was most remarkable, as no alkaline phosphate
was present : the urine was acid to test-paper. In the other cases of delirium tre-
mens, when food could be taken, the phosphates did not appear to be much affected.
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TasLe VIL.—On the Total Amount of Earthy and Alkaline Phosphates in Insane
Patients.
For the opportunity of seeing and examining these cases I am indebted to Dr.
ALEXANDER SuTHERLAND, who allowed me to choose among his patients in St. Luke’s
Hospital those cases which I thought to be most suitable.

Earthy phosphates. Spe‘cligi gra- Alk;l}xl;l:eghos- Total.

Case 1. General paralysis. Early case ......... 1°50 per 1000 urine.] 1028:6 5:40 6-90
Same CaSe....vevvneereneiierneeeerennennennnd] 1017 10233 297 414

Case 2. General paralysis. Early case ......... 79 10220 1-23 202
Case 3. General paralysis. Early case ......... 41 10166 . 536 577
Case 4. General paralysis. Early case .........| ...... 10183 | ...... 1-30
Case 5. Extreme case. Paraplegxa, Many years ...... 1006:7 | ... 1-35
Case 6, Mania .......... 42 10233 438 470
Case 7. Mania; acute paroxyem veereeneneeeed| 132 1029-3 7°58 8:90
Same patxent conva]escent 67 1020-0 2:44 311

Case 8. Mania. Some months..................... ...... 10259 | ... 1-26
Case 9. Mania. Four months.........cceenvvnenn. 74 10153 -38 112
Four months and a half ...... 72 10159 46 1-18

Case 10. Melancholia .....cccoiiieeiieiiinnennnnnn. ‘67 1024-3 3:36 403
Case 11, Melancholia .....covvvviviiieiieniiniennnd]  veeene 10113 | ...... 271
Case 12. Melancholia ......cccvvvvvvniiiinniiiinen. 71 1025°9 3:08 379
Case 13. Melancholia. Recent .................. 1-47 10279 2:34 381
Case 14. Senile dementia ........ccoevvvueeinennnnns 71 10210 210 281

In the five cases of general paralysis no increase of the total amount of phosphates
is observed. Case 7, during an acute paroxysm of mania, shows a slight increase in
the total amount of phosphates. Case 8 and 9, also of mania, appear more to ap-
proximate to the state of urine in delirium tremens. The cases of melancholia pre-
sent nothing remarkable.

‘T'aBLE VIII.—On the Total Amount of Earthy and Alkaline Phosphates in Diseases,
in which the Nervous Tissues, or their neighbouring tissues, are not affected.

1. In some acute diseases.

Earthy phosphates. Spesii?;. gra- Alkzll)lli‘:?eghos- Total.

Case 1. 5thacll':g'. Inflammation from crushed 60 per 1000 urine, 10248 557 617
Case 2. 6th day. Acute rheumatism; 2nd day, . . . :

pericarditis ........... } 73 10266 579 e

Case 3. 4th day. Acute rheumatism ............ 78 10237 407 485

Case 4. 8th day. Acute rheumatism ............ 1-28 10239 3:63 491
Case 5. 11th day. Acute rheumatism; 1st . ‘ . . i

day, pericarditis } 45 1010-2 165 210

Case 6. Acute rheumatism ........coevvuneeenennn. 09 1016-7 2:91 3:00

Case 7. Acute GOUL .cevverrnriieeneiieneennvnennnnns 60 1015:1 2:50 310

Case 8. Acute gout .. B T R T 306

Case 9. 2nd day, of erympelas, slmht | 33 10166 2:48 2:81

Case 10. 4th day, of scarlet fever..........c....... 33 10104 119 1-52

Case 11. 2nd week, of petechial fever ............| *38 1011-8 1-84 2:22

These cases of acute inflammation and fevers show no increase in the total amount
of phosphatic salts.
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TasLe IX.—On the Total Amount of Earthy and Alkaline Phosphates in Diseases, in
which the Nervous Tissues, or their neighbouring Tissues, are not affected.

2. In some chronic diseases.

Specific gra- |Alkaline phos-,
Earthy phosphates. ity. phates. Total.
Case 1. Probable congestion of the kidneysonly| = -85 per 1000 urine., 1026-4 468 553
Case 2. Bright’s disease, six months. Acute . . . .
inflammation of abdomen ......... 34 1028-0 6:59 6-93
Case 3. Bright’s disease, thirteen weeks ......... ‘15 1018-1 315 - 3:30
Case 4. Bright’s disease, two months and a . . . .
half. Acute pericarditis; 2nd day 12 10126 1-31 143
Case 5. Bright's disease; four months. Re- .
covering ...... ceeeeane } 15 10085 1-68 1-83
Case 6. Bright's dlsease, uhree weeks 75 10186 2:94 369
Case 7. Bnght s disease without dropcy “Pa-) . . . .
raplegia, 2nd day ceereenas 39 10061 87 76
12th day  ..eeceeereeeeeeeeeeneenennenne ‘15 10077 107 1-22
23rd day. Comatose .. 08 1010-0 -89 97
Case 8. Asc1tes-]aundlce eleven weeks. Very . . . .
scanty urine.. 1-05 10256 843 9+48
Case 9. Ge:g;iltgmpsy 2lst day U.rfn.e ve.r.)f 67 1019-2 711 778
23rd A&y eoeiiniien e -*99 10199 467 566
Case 10. Plslg;lsé; seven months. Urine very 45 10176 564 609
Case 11. Phthisis languld “three months ... 21 10139 1:31 1:52
Case 12. Schirrus pylorus. Excessive wasting -41 1012-3 3:61 402
for eighteen months ............... 355 396
Case 13. Diabetes mellitus .....coveveevnvinncnnnes|  wenenn 10432 | ... 266
Case 14. Scrofulous abscess .....cc.eeeeveeraeeennnnn 1-05 10218 354 4°59
Case 15. Scrofulous abscess; three years ......| ...... 10277 | ... 462
Case 16. Scrofulous abscess; four years.........| ...... 10225 | ... 507
Case 17. Scrofulous abscess: two years .........| ...... 10204 | ...... 4:35
Case 18. Scrofulous abscess; one month......... 30 10195 2:48 278
Case 19. Chorea, chronic .... rereceerenaenas 15 10082 2:43 258
Case 20. Exostosis ; SEVEre ....ccevevevuierananes 1-12 10265 4-65 577
Same case .... 75 10200 4-81 556
Same Case ..vivviriiiiiiniiiiiiiiiieennae. 66 10189 558 6-24
Case 21. Mollities ossium; extremely acute p .
case, November 2. ........ ceeraeeene } """ 10432 ) e 568
November 17 ...cccvevivuninnnns 1-20 10396
December 27 ..ocoevvirnnnennens 1-43 10313 662 805
December 29 .......... 157 1037:9 6:67 8:24
DBecember 30 .. 1-72 10427 1013 11-85
January 2. Died.
Case 22. Mollities ossium; very chronic case.. 64 1020-2 374 438
A month AFEETWATAS sovereereeersreseeres 46 1016+5 470 516

The first seven cases of diseased kidney showed no increase, even when acute in-
flammation was present. In Cases 8, 9 and 10, a very small quantity of urine was
secreted, and there is a slight apparent increase in the amount of phosphates. The
cases of scrofula were dispensary patients of Mr. ToyNBEE’s, and no increase of phos-
phates is observable in them. The case of exostosis was a very extreme case, and the
phosphates are in about the healthy proportion.. The first case of mollities was a still
more severe one: thereis a decided increase in the earthy phosphates ; and the alka-
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line phosphates at the last were also in excess, though there was no symptom what-
ever of affection of the nervous structures.

The conclusions I have drawn may be thus enumerated —

Table I.—The variations in the earthy phosphates in one case, during ten succes-
sive days, appear to follow no rule. In the other cases the amount of earthy phos-
phates seemed to be about the healthy standard.

The general conclusion was, that the variations in the earthy phosphates were in-
dependent of the nature of the disease ; and this conclusion is borne out by all the
other tables. '

Table II.—In fractures of the spine and paraplegia, the total amount of phosphatic
salts was slightly above the healthy standard at the early period, when inflammatory
action might be present; when chronic, or free from inflammation, the total quantlty
of phosphatlc salts was lower than natural.,

Table III.—In chronic diseases of the blam, and in chromc, and even acute dlbeases
of the membranes, there was no increase of phosphates.

Table IV.—In fractures of the bones of the skull, when any inflammation of the
brain appeared, there was a slight increase in the total amount of phosphates. When
there were no head symptoms no increase of phosphates was observed, even though
other acute inflammations supervened. : '

Table V.—In acute inflammation of the brain there was an excessive amount of
phosphates secreted: when the acute inflammation became chronic no excess was
observable. : »

Table VI.—In some functional diseases of the brain an excessive amount of phos-
phates was secreted ; this ceased with the delirium. In other functional cases, as in
fevers, no excess was observed. Delirium tremens showed no excess or deficiency
when food could be taken ; but in the most violent cases, when no food was taken,
the phosphates were diminished in a most remarkable degree. In one casein which,
at this period, there was no alkaline phosphate, the urine was acid to test-paper. In
another, in which the total quantity of phosphatic salts =06 per 1000 urine, there
was a strong acid reaction : the urine remained acid for eight days in June.

Table VII.—In the general paralysis of the insane no increase of phosphates was
observed.” One case of acute paroxysm of mania showed a small i increase during the
paroxysm. In two other cases of mania there appeared a diminution of phosphates
approaching to that in delirium tremens.

Table VIII.—Acute inflammations and fevers showed no increase.

Table IX.—Bright’s disease, even with acute inflammation, showed no increase.
Where only a few ounces of urine were secreted, as in dropsy, there was a slight ap-
parent increase. In scrofulous diseases no increase was observed, nor in a very ex-
treme case of exostosis. In the acute case of mollities ossium there was a decided in-
crease in the earthy phosphates, and the alkaline phosphates at last were also in
excess, though there was no symptom whatever of affection of the nervous structures,
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The general conclusions are :—

1. That acute affections of nervous substance, organic and functional, are the only
diseases in which an excess of phosphatic salts appears in the urine. In acute inflam-
mation of the brain, the amount of phosphates seems to be proportional to the inten-
sity of the inflammation. In some states of violent delirium the amount of phos-
phates may also be proportional to the delirium.

2. That in a large class of functional diseases of the brain, of which delirium tremens
presents the most marked examples, the amount of phosphates is most remarkably
diminished.

3. That no chronic diseases whatever show any marked excess in the total quantity
of phosphatic salts secreted, at least as far as this mode of analysis is conclusive. One
case of mollities ossium formed the only exception to these rules.
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