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TABLE 1 Calcium Metato?ism (mg/day)
Mean Values for Three Subjects

Week Intake O u t p u t Bala: (7e
Sweat Urine Stool Total

Amb 1 908 28 202 881 1111 -203
2 " 18 lgo 617 825 +83
3 18 187 818 1023. -115

Mean 21 153 772 cob -78

Bed 1 908 12 194 494 700 +2c3
2 it 242 532 790 +118
3 It

14 274 573 861 +47
4 it 291 1175 1476 -568
5 14 308 1027 1349 -441
6 17 300 847 1164 -256
7 11 329 1046 136 -478
8 " 15 3o6 681 1002 -94
9 29 29^^ 746 1069 -161

10 " 24 291 8Y 1145 -237
11 15 295 906 1216 -3C8

26 26o 774 lobo -152
13 20 253 901 1174 -20C
14 27 270 830 1135 -227
15 19 274 921 1214 -306
16 " 38 26o goo 1198 -290
17 39 253 716 1oo8 -loc
18 " 21 237 1066 1.324 -4_1.6
19 ' ► 27 24o 1065 1332 -424
20 " 27 245 849 1121 -21^
21 " 16 245 779 l04o -132
22 " 20 234 627 881 +27
23 " 22 251 891 1164 -256
24 22 245 602 869 +39
25 28 218 goo 1146 -238
26 28 245 729 1002 -94
27 " 22 241 1237 1500 -592
28 " 22 238 670 930 -22
29 115 235 571 821 +87
30 18 235 lo88 1341. -433

Mean 21 260 832 1113 -205

Reamb 1 9o8 25 183 813 1021 -113
2 25 175 885 1085 -177
3 It 6g 895 1094 -186

Mean 27 17; 864 1066 -158
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TABLE 1	 Calcium Metabolism (rig/day)
(continued)	 Mean Values for Three Subjects

The weeks shown are all those in which complete collections for a:l
three subjects were obtained; the last 3 weeks of the baseline.
ambulatory period (Amb), the first 30 weeks of bed rest (Bed), and
the first 3 weeks of reambulation (Reamb).
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TABLE 2 Calcium Metabolism (mg/day)

0 Subject R.R.

Week Intake
Sweat

O u t p u
Urine

t
Feces Total

Balance

Amb 1 908 44 187 828 1059 -151
2 it 14 153 676 843 +65

' 3 it 15 149 614 778 +130

Mean 24 163 7o6 893 +15

Bed 1 908 9 178 103 290 +618
2 " 28 23.1 145 384 +524

' 3 24 264 271 559 +349
,. 4 7 295 1839 2141 -1233

5 14 326 1422 1762 -854
6 13 297 1020 1330 -422'
7 16 347 984 1347 -43;
8 22 324 734 1080 -17e

'
9

10
" 46

20
311
3o4

682
981

'039
1305

-131
-397

11 " 17 289 820 1126 -218
12 " 34 250 675 959 -51
.13 " 21 233 966 1.220 -312
14 36 309 888 1233 -325
15 20 295 970 1285 -377
16 27 273 961 1261 -353
1'7 27 265 526 818 +90
18 22 238 1243 1503 -595
19 27 257 lo94 1378 -470

r 20 " 25 249 912 1186 -278
21 " 18 249 751 1018 -110
22 " (18) 241 853 1112 -2o4
23 " (18) 258 530 8o6 +101
24 (18) 254 24o 512 +306

25 " 36 223 1350 16o9 -701
26 (36) 256 618 910 -2
27 " (36 244 ].140 1420 -512
28 (36^ 265 54o 841 +^7
29
30 "

13
(13)

261
251

584
928

858
1192

+50'
-284

31 (13) 259 1327 1599 -691
32 (13) 252 1496 1761 -852

1 33
ff

19 237 1282 1538 -630
34 (19) 246 815 1080 -172

35 (19) 238 956 1213 -305

e 36 if (19) 243 951 1213 -•305

Mean 22 264 878 1164 -256
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TABLE 2 Calcium Metabolism (mg/day)

D (continued) Subject R.R.

D Sweat
Week	 Intake O u t p u

Urine
t
Feces Total

Balance

Reamb 1	 908 38	 11;0 1031 1239 -331
2	 it (38)	 154 829 1021 -112
3	 It 34	 1u1 1031 1206 -298
4	 it (34) 	 17.1 607 752 +156
5	 " (34)	 11.5 702 851 457

Mean 36	 138 840 1014 -1o6

Values in parentheses are extrapolated values

The weeks shown are all those in which complete collections in
subject R.R. were obtained; the last 3 weeks of the baseline
ambulatory period (Amb), the 36 weeks of bed rest (Bed), and the
1st 5 weeks of reambulation (Reamb).
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Calcium Metabolism (mg/day)
Subject G.B.

O u t p u t
Sweat Urine Faces Total

(22) (255) 91+0 1217
(22) 258 896 1176
22 251 647 920
25 248 899 1172
24 225 553 802
19 222 893 1134

22 243 805 1070

7 214 699 920
9 267 936 121'

10 291 528 829
16 294 709 1019
17 297 982 1296
26 298 978 1302

7 306 765 10'78
12 282 879 1173
20 270 822 1112
20 284 664 968
22 296 733 1051
33 272 1128 1433
30 26o 679 969
26 261 633 920
21 252 1121 1394
73 242 787 1102
45 252 603 goo
26 2`3 1022 1271
26 238 lo98 1362
39 226 731 996
19 237 1005 1261
(19) 225 513 757
25 236 1101 1362
(25 236 698 959
(25 208 585 818
(25 242 991 1258
23 236 1300 1559
(23) 223 394 64o
(23) 200 774 997
(23 ) 216 1083' 1322

24 253 831 1108

Balance

-309
-268
-12
-264
+lo6
-226

-162

-12
-3p4

+79
-111
-388
-394
-170
-265
-2o4
-6-1
-143
-525
-61
-12
-4 36
-ly4
+8

-363
-45'
-88
-353
+151
-454
+51
90
-350
-651
+268
-89
-414

-200

TABLE 3

Week	 Intake

Amb 1	 908
2 it

3
4 it

5
it

6 it

Mean

Bed'_ 908
2

it

3
it

4 "

8
9

10
11
12
13
14
15

16
17
18
19
20
21
22
23
24
^5

26
27
28
^9

30

Mean



TABLE 3 Calcium Metabolism (.r,.-/day)
(continued) Subject G.B.

Week	 Intake O u t p u t Balan,e

Sweat Urine	 --le-es Tctal

Reamb 1	 908 23 226 69-9 938 -30
2	 - (23) (215) (790) (1028) (-120)
3	 908 44 204 891 1139 -231
4 (44) 190 487 721 +187

Mean 34 21D^ 714 957 -49

Values in parentheses Pre extrap-- ated values

The weeks shown are all those in which complete collections i..
subject G.B. were .obtained; the last 6 weeks of ti:e baseline
ambulatcry period (Amb), the 30 weeks of bed rest (Led), and the
1st 4 weeks of reambulation (Reamb). Data from the L2nd week fcr
reambulation are extrapolated from the 1st and 3rd week values,
since the subject left the hospital for 3 days during this period.



TABLE 4 Calcium Metabolism (mg/day)
Subject C.S.

Week Intak e O u t p u t Palailce
Sweat Urine Feces To' ai

1 908 (17) 197 697 911 -3
2 " (1;' ) 238 1156 1411 -503
3 (17) 223 592 832 +76
4 (17) 198 794 1009 -101

17 174 1273 146 -556
6 'f 15 170 915 1100 -192

a
7 it

"

117 6^3 833
+75

-2478 20 189 946 1155

Mean 17 198 874 1089 -1^1

Bed 1 908 21 191 681 893 41 5
2 11 248 516 77; ±133

A3
9 267 919 119; -2t7

4 8 285 978 1271 -363	
I

5 " 11 302 677 990 -02

' 6  12 3o5 542 859 +49
7 11 335 1390 1736 -828
8 " 12 312 429 753
9 " 21 3^ 1 '733 1055 - •7

' 10 " 31 286 345 1162 -254

11 7 299 1166 1472 -50

12
13

"
"

11
9

259
267

.518
-101

788
- -I-W

+120
_L26 

14 18 264 969 1251 -343
15 ff 15 275 671 961 -53

16 " 15 264 953 1232 -32'

17 " 46 243 1020 1309 -401

18 " 15 251 932 1198 -2G0
19 ,: ^9 225 1004 1258 -3:0

20 1 17 259 905 1181 -273

21 10 249 58o 839 +69
22 22 237 515 774 •134

23 " (22) 2>8 1042 1322 -41;
-22924 " (22) 246 868 1136

?5 " (22) 224 76'5 1011 -103

26 " (22) 237 578 837 +71
^7 ' 8 2-4? 1270 1521 -613

28 (8) 225 1075 1308 -4co

29 " (8) 244 '356 6o8 +300

30 n 17 237 1253 1507 59931 " (17) 228 1076 1321 _ 13
32 (17) 191 801 1009 -101

33 " (17) 220 890 1127 -219
-20734 " 6 21 894 1115

35 " (6) 209 905 1120 -212

A 36 " (6) 208 744 958 -50

Mean 15 253 848 1116 -208



Cnlci.la Metabolism (m4,,/(Iay)
Subject C.S.

R81arl^!e
Sweat Urine Feces 1otu1

1.5 152 720 897 +21
(15) 155 1037 1207 -299

( 1 5) 159 763 937 -29

15 155 840 10io —102

TABLE 4
(continued)

Wcck	 Intake

	

Re ame., 1	 908
	2 	 "

	

3	
it

Mean

Values in parentheses are extrapolated values

The weeks shown are all those in which complete collections in
subject C.S. were obtained; the last 8 weeks of the baseline
ambulatory period (Amt,), the 36 weeks of tied rest (bc3), and the
1st 3 weeks of reambulation (Reamb).
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TABLE 5	 Serum Calcium Ccncentrat i or. (m6llccm1)

Week G.P. K.R. C. 1) Mean

Amb 1 10.18 9.90 9.54 9.87
2 10.28 10.30 9.53 10.05

bed 1
2

10.28
10.10

10.3C
10.34

9.66
10.20

lO.O8
10.21

3 10.08 10.58 9.86 io.17
4 10.16 10.24 9.76 10.05
5 9.66 10.1.2 9.74 9.84
6 9.58 9.86 9.62 9.69
7 9.92 9.86 9.62 9.80
8 9.70 10.16 10.20 10.02
9 9.78 9.70 9.76 9.75

10 9.52 10.12 9.76 9.77
11
12

9.66
9.82

10.32
10.22

9.64
9.88

9.87
9.97

13 10.16 10.22 9.52 9.97
14 g.'(2 9.76 9.6o 9.69
15 9.50 9.74 9.24 9.49
16 9.4o 1(,.22 9.84 9.82
17 9.46 10.18 9.44 9.69
18 9.52 9084 9.26 9.54
19 9.9E lo.o8 9.62 9.89
20 9.56 lo.o6 9.48 9.70
21 9.60 10.10 9.52 9.74
2# 9.75 9.70 9.50 9.b5
23 9.66 9.84 9.46 9.65
24 9.50 9.65 9.78 9.64
25 9.46 10.02 9.64 9.71
26 9.74 9.88 9.76 9.79
27 9.4o 9.78 9.69 9.62
28
29

9.52
9.57

9.92
9.94

9.54
9.68

9.66
9.73

30 10.12 10.15 10.01 10.09
31 9.89 9.74
32 9.92 9.63
33 9.90 9.65
34 9.75 9.57
35 9.93 9.40

e 36 9.77 9.95

Reamb	 1
2

9.36
(8.76)

9.55
9.5o

9.02
9.57

9.31
9.31

3 9.48 9.42 9.37 9.42
4 9.43 9.22 9.48 9.38
5 9.28
6 9.49

Value in parentheses is an extrapolated value.
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TABLE 6 phosphorus Metabolism (mg/day)
Mean Values for Three Subjects

Week Intake O u t p u t Balance
Urine Stool Total

Amb 1 1422 855 54o 1395 +27
2 it 922 378 1300 +122
3

IT
873 525 1398 +24

Mean It 883 481 1364 +58

Bed 1 1422 893 278 1171 +251
2 " 981 318 1299 +123
3

if
989 378 1367 +55

4 it loo6 687 1693 -271
5

of
597 1592 -170

6
IT

1039 486 15 >> -103
7 it 1003 618 1621 -?99
8 it 1032 391 1423 -'.
9 " 1022 407 1429 -7

to 997 488 1485 -63
11 1003 567 1570 -147
12 995 392 1387 +35
13 972 522 1494 -72
14 '' 995 518 1513 -91
15 963 477 X440 -18

16 " 1020 538 1558 -136
17 11

993 446 1439 -17
18 it

975 586 1561 -139
19 If 600 156o -138
20 IT 494 1442 -20
21 950 374 1324 +93
22 967 419 1386 +^^
23 " 962 451 141 3 +9
24 " 971 319 1290 +1;2
25 984 559 1543 -121
26 955 4ol 1356 += c

27 " 952 582 1534 -112
28 989 394 1383 +39
29 " 969 322 1291 x_31
30 " 941 561 1502 -::o

Mean " 981 472 1453 -?1

Reamb 1 1422 781 432 1213 +2^9
2 11 1269 TI; 3
3 " 783 500 1283 -^ =?

Mean 778 477 1255 ='7
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TABLE 6	 Phosphorus Metatolism (me/day)
(continued)	 Mean Values for Three Subjects

The weeks shown are all those in which ccmplete collections
for all three subjects were obtained; the last 3 weeks of the
baseline ambulatory period (Amb), the first 30 weeks of bed
rest (Bed), and the first 3 weeks of reambulation (Reams).
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TIBLE 7	 Phosphorus Metabolism (mg/day)
Subject R.R.

Week	 Intake	 O u t p u t
	

Balance
Urine	 Feces	 Total

Amb 1 1422 917 385 1302 +120
2

it
899 1138 1337 +85

3 it 816 447 1263 +159

Mean It 423 1300 +122

Bed 1 ff 866 8o 946 +476
2 if 98o 96 1076 +346
3 it 1016 272 1238 +134
4 it 1049 1.34 2183 -761
5 1017 870 1887 -465
6 1037 634 1671 -249
7 1007 624 1631 -209
8 999 462 1461 -39
9 " 1023 408 1431 -9

10 997 591 1588 -164
11 989 525 1514 -92
12 1017 392 1409 +13
13 " 960 587 1547 -125
14 984 553 1537 -115
15 " 926 590 1516 -94
16 961 578 1539 -117

17 971 326 1297 +125
18 911 735 1646 -224
19 " 91c 658 1568 -146
20 920 542 1462 -40
21 937 441 1378 +44
22 951 479 1430 -8
23 931 316 1247 +175
24 996 144 1140 +282
25 959 866 1825 -403
26 929 336 1265 +157
27 964 621 1585 -163
28 966 282 1248 +174
29 990 322 1312 +110
30 ' ► 920 510 1430 -8
31 981 757 1738 -316
32 " 920 838 1758 -336
33 926 745 1671 -249
34 896 485 1381 +41
35 1003 530 1533 -111
36 959 536 1495 -73

Mean 966 524 1490 -68
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TABLE 7 Phosphorus ;','Aabol i sm (mg/day )
(continued) Subject R.R.

Week Intake	 O u t p u t Balance
Urine Feces Total

Reamb 1 11+22	 744 620 1364 +58
2

it	
698 531 1229 +193

3 ^^	 756 b-l^ 1390 +32
4 it673 372 1045 +377
5 ft724 430 1154 +268

Mean
it 719 517 1236 +186

The weeks shown are all those in which complete collectiers
in subject R.R. were obtained; the last 3 weeks of the
baseline ambulatory period (Amb), the 36 weeks of bed rest
(Bed), and the 1st 5 weeks of reambulation (Reamb).



0
O Subject

TABLE	 8 Phosphorus Metabolism
G.B.

(mg/day)

Week Intake O u t p u t Balance

O
Urine Feces Total

Amb 1 1422 11.21 430 15j1 -129
2 of 521 1530 -108

a 3 it
979 367 1346 +76

4 it 931 503 1434 -12
5 it 979 272 1251 +1710 6 it 929 5o6 1435 -13

Mean it 991 433 1424 -2

aBed 1 it 890 330 1220 +202
2 it 520 1462 -40
3 it 966 284 1250 +172O 4 " 1007 355 1362 +6o
5 it 991 490 1481 -59
6 if 1037 490 1527 -105
7 of 393 1433 -11
8 it 1103 456 1559 -137
9 it 1021 366 1387 +35

10 it 1031 34o 1371 +51
11 it 987 452 1439 -17
12 it 460 1491 -69
13 it 319 1320 +102

e
14 it 1063 419 1482 -6o
15 if 1053 449 1502 -8o
16 it 1079 330 14o9 +13
17 if 1076 400 1476 -54
18 987 503 1490 -68
19 1027 434 1461 -39
20 " 984 410 1394 +28

a 21 " 1000 34o 134o +82
22 1019 477 1496 -74
23
24

" 1019
loo4

417
296

1436
1300

-14
+122

25 " 1023 367 1390 +32
26 987 531 1518 -96

' 27 " 989 380 1369 +53
28 " 1054 272 1326 +96
29 " 997 437 1434 -12

A 30 969 428 1397 +25

Mean " 1013 405 1418 +4

Reamb 1 836 244 1130 +292
2 (851) (342) (1193) (+229)
3 816 441 1257 +165
4 " 780 244 1024 +398

Mean 833 318 1151 +271
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TABLE 8	 phosphorus M.etaboli. m (mg/day)
(continued)	 Subject G.D.

Values in parentheses are extrapolated values.

The weeks shown are all those in which cciplete collections in
subject G.D. were obtained; the last 6 weeks of the baseline
period (Amb), the 30 weeks of bed rest ("red), and the 1st 4 weeks
of reambulation (Retanb). Data from the 2nd week for reambulation
are extrapolated from the 1st and 3rd week values, since the
subject left the hospital for 3 days during this period.
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TABLE	 9 Pt.osphorus Metabolism (mg/day)
Subject C.S.

Week Intake O u t p u t Balance
Urine Feces Total

Amb 1 1422 871 431 1302 +120
2 to 863 51+0 1403 +19
3 it

837 929 1766 -344
4 716 731 1447 -25
5 889 425 1314 +108
6 " 874 623 1497 -75

Mean 842 613 1455 -33

Bed 1 " 923 425 1348 +74
2 1023 338 1361 +61

" 984 579 1563 -141
4 )61 572 1533 -111
5 977 430 1407 +15
6 " lo43 334 1377 +45
7 963 838 18ol -379

a 8 093 254 1247 +175
9 " 1021 446 1467 -45

10
11 "

964
1033

534
723

1498
1756

-76
-334

12 937 324 1261 +161
13 956 659 1615 -193
14 937 582 1519 -97
15 " 910 392 1302 +120
16 " 1019 7o6 1725 -303
17 '' 931 611 1542 -120

' 18 " 1026 519 154) -123
19 944 709 1653 -231
20 94o 529 1469 -47
21 913 34o 1253 +169
22 " 930 300 1230 +192
23 937 619 1556 -134
24 914 516 1430 -8
25 970 443 1413 +9
26 949 337 1286 +136
27 903 744 1647 -^25
28 947 629 1576 --155
29 " 921 206 1127 +295
30 933 746 1679 -257
31 " 891 631 1522 -100
32 910 468 1378 +44
33 889 527 1416 +6
34 903 527 1430 -8
35 901 522 1423 -1
36 917 418 1335 +87

Mean 950 513 1463 -41

j
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TABLE	 9 Phosphorus Metabolism (mg/day)
(continued) Subject C.S.

Week In` ake	 O u t p u t
Urine Feces Total Balance

Reamb 1 1422	 713 431 1144 +278
2

it
757 626 1383 +39

3 it	 ?76 426 1202 +220

Mean if	 749 494 1243 +179

The weeks shown are all those in which complete collections
in subject C.S. were obtained; the last 6 weeks of the
baseline ambulatory period (Amb), the 36 weeks of bed rest
(Bed), and the 1st 3 weeks of reambulation (Reamb).

i



TABLE 10	 Serum phosphorus Concentrations (mg/100m1)

Week G.B. R.R. C.S. Mean

Amb 1 3.73 3.86 4 .07 3.89
2 4. o4 4.08 3.80 3.97

Bed 1 4.11 3.94 3.96 4.00

2 4.41
4.og

4.07 4.19
3 4.11 4.19 3.82 4.o4
4 4 .2; 4.24 3.63 4.05
5 4.30 4.32 3.94 4.19
6 4.25 4.03 4.03 4.10
7 4.15 4.10 4.06 14.10
8 3.80 3.53 4.22 3.85
9 4.15 3.88 4.23 4.09

10 4.13 3.95 4.13 4.07

'
11
12

4.18
4.07

3.42
3.72

4.27
4.23

3.96
4.01

13 4.4o 3.51 3.97 3.96
14 3.93 3.76 4 .23 3.97

' 15 3.88 4.02 3.93 3.94
16 3.76 3.49 4.00 3.75
17 3.88 3.93 4.02 3.94
18 3.72 4.C7 3.95 3.91
19 4.0o 3.95 3.95 3.97
20 3.95 3.90 4 .05 3.97
21
22

4.13
3.78

4.co
4.00

4.07
3.95

4.07
3.91

23 3.78 3.95 3.87 3.87
24 3.88 3.32 3.68 3.63

' 25 3.57 3.76 4.08 3.80
26 3.61 4.00 3.63 3.75
27 3.93 4.05 4.17 4.05
28 4.18 4.18 3.87 4.08
29 3.78 4.02 4.15 3.98
30 4.17 4.21 4.22 4.20

'
31
32

4.27
4.42

3.47
4.o8

33 4.19 4.05
34 4.39 3.87
35 4.06 3.75
36 3.47 3.84

Reamb	 1 3.35 3.86 3.87 3.69
2 (3.53) 3.65 3.67 3.62
3 3.19 3.08 3.65 3.31

'4
5

3.63 2.91
3.30

3.50 3.35

6 3.28

Value in parenthese:3- is an extrapolated value.
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Table 11
Serum Parathyroid Hormone Concentration

ul Equivalents Standard Serurn/ml

Time	 G.D. R.R. C.S. Mean

Bed	 3 weeks	 50 30 29 36
4	 44 36 24 34

Bed	 1	 78 36 43 52
6	 56 72 95 74

10	 107 112 73 97
19	 120 .1.40 174 144
27	 122 183 137 147

Reamb	 1 day 60 37 48
2 weeks	 51 35 30 39

1
1
1
1
1
A



TABLE 12 Urir.e Hydroxyproline (mgi day)

AWeek MeanG.A. R.R. C.S.

Amb 1 ',0'.17 4o.98
2 42.05 42.84

3 47.07 45.04 39. 66 43.92
4 47.09 41.26 39.93 42.76
5 46.92 4o.4o 41.9 43.09
6 47.44 39.48 4o.41 42.44

Btd 1 45.41 40.71 44.65 43.59
2 47 ,' 6 41.12 43.76 4'• • 05

3 51.33 46.11 47.77 48.40

4 47.29 43.99 42.55 44.61

5 48.44 45.15 L1.22 46.94
6 49.o4 47.54 44.82 47.13

7 50.03 51.71 49.16 50.31

8 49.17 49.89 49.89 49.65
9 49.25 50.34 47.43

10 48.59 51.00 47.23 48.94

11 43.07 44.18 46.50 44.58

12 46.37 48.28 47.66 48.10

13 50.03 49.o6 4.1 .10 47.4o

14 45.84 48.43 1;6.90 47.o6

15 48.50 46.65 46.41 47.19

16 46.78 .4 47.27 45.94

17 46.o, 45.01 45.91 45.64

;8 44.21 48.43 49.59 47.41

19 45.o9 45.08 42.73 44.3;-',

20 47.35 46.62 46.85 46.94

21 45.85 48.11 144.92 46.29

' 22 45.66 47.57 46.20 46.48

23 49.6o 46.96 47.38 46.65

24 45.34
46.45

43.11
47.30

47.21
46.83

45.39
46.8625

26 45.0o 48.29 47.73 47.01

27 47.95 4 5.55 48.23 47.24

28 44.40 46.38 44.31 45.03

^9 46.o6 49.03 48.?4 47.78

.30 39.65 46.11 46.49 44.o8

Al 47.70 43.94

'32 45.98 45.91

33 43.84 44.94

34 44.91 43.22

35 45.6o 44.23
36 43.15 44.41

Reanb 1 41.91 38.88 34.31 38.37
2 (39.97) 39 .6► 40.1% 39.93
3 38.02 42.0o 4 3.39 41.14

4 38.09 42.59 44.51 41.73

5 40.59 43.38
6 43.89

2
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TABLE 12	 Urine }iydroxyproline (rr^,/day)
(continued)

Value in parentheses is an extrapolated value.
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TABLE 13 Urine Pyrophosphate (.mg/day)

Week G.B. R.R. C.S. Mean

Amb 1 4.14 3.11
2 2.71 5.21
3 2.41 4.12 2.06 2.86
4 2.51 x.40 1.92 2.61
5 2.4o 3.46 2.81 2.81)
6 3.09 3.02 1.58 2.^6

Bed 1 2.45 1.99 3.09 2.51
p 3.11 4.24 3.36 3.57
3 3.13 4 .35 4.23 3.90
4 3.71 3.95 3.03 3.56
5 3.50 4.24 3.58 3.77
6 3.46 6.12 3.91 4.50

7 3.75 6.1e 4.o1 4.64
8 3.44 4.71 4.06 4.07

9 2.99 5.08 3.98 4.02
10 3.52 4.53 4.16 4.07
11 3.15 5.79 3.81 4.25
12 2.92 4.81 3.74 3082
13 2.69 4.4o 3- 57 3.55
14 3.46 4.89 3.38 3.91
15 3.4o 3.79 3.05 3.41
16 2.97 3.94 2.81 3.24
17 3.11 4.42 2.96 3.50
18 3.19 4.12 3.28 3.53
19 4.62 4.10 3.21 3.98
20 3.52 4.87 3.89 4.o9
21 3.14 4.13 3.78 3.68
22 3.29 5.13 3.36 3.93
23 3.14 4.45 3.03 3.54
24 3.12 4.43 3.42 3.6,6

25 3.49 3.64 3.59 3.57
26 3.19 3.77
27 .78 1.16 1.33 1.09
28 2.66 1.41 1.52 1.86
29 1.40 2.29 2.30 2.00
30 2.95 4.13 3.33 3.47
31 3.71 2.95
32 3.95 2.98

33 3.82 2.70

34 4.05 3•^7
35 4.58 2.87
36 3.84 3.09

Reamb	 1 2.12 2.91 2.88 2.6!+

2 (1.93) 3.07 2.99 2.66

3 1.32 2.91 1.99 2.07
4 1.94 2.57 2.73 2.41
5 1.96
6 2.30

do



a
TABLE 13	 Urine Pyrophosphate (mg/dayl

a(continued)

D
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e
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Value in parentheses is an extrapolated value.



TAPLE 14 Nitrogen Metabolism (Em/day)
eMeanValues for Three Subjects

Week Intake O u t p u t Balance

a

Urine Stool Total

Amb 1 14.10 12.32 1.12 13.44 +0.66
2 11 12.29 0.71 13.00 +1.1C
3 If 12.04 0.80 12.84 +1.26

I
Mean 12.22 o.88 13.10 +1.00

aBed 1 14.10 13.03 0.91 13.94 +0.16
2 If 1.06 14.78 -o.68
3 it 13.90 (D.55 14.45 -0.35

a
4 it 13.92 o.86 14.78 -o.68
5 14.03 0.93 14.96 -o.86
6 13.77 o.84 14.61 -0.51

O 7 12.81 0.93 13.74 +0.36
8 13.19 0.72 13.91 +0.19
9 13.37 o.68 14.05 +0.05

10 12.94 0.78 13.72 +0.38
11 " 12.57 o.86 13.43 +o.67
12 " 12.99 o.63 13.62 +o.48
13 12.47 0.80 13.27 +0.83

e14 " 12.98 0.71 13.69 +o.41
15 " 11.67 0.85 12.52 +1.58
16 12.17 o.86 13.03 +1.07
17 12.70 0.59 13.29 +o.81
18 " 12.69 1.02 13.71 +0.39
19 " 11.89 0.89 12.78 +1.32
20 " 12.73 0.74 13.47 +o.63
21 " 12.59 0.69 13.28 +0.82
22 " 12.61 0.51 13.12 +0.98
23
24

11 Q4
12.75

0.79
o.48

12.73
13.23

+1.37
+0.87

25 12.88 0.78 13.66 +o.44
26 " 12.50 0.64 13.14 +0.96
27 " 11.65 1.01 12.66 +1.44
28 12.87 0.51 13.38 +0.72
29 " 12.07 o.46 12.53 +1.57

e

30 " 11.18 0.91 12.09 +2.01

Mean 12.75 0.77 13.52 +0.58

Reamb 1 14.10
"

14.35 o.94 15.29 -1.19
2 lo.16 1.14 11.30 +2.30

•	 3 9.62 1.10 10.72 +3.3°

Mean 11.3$ l.o6 12.44 +1.6)

A

e

i

i
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TABLE 1 1 4	 Nitrogen Metabolism (M/day)
(continued)	 Mean Values for Three Subjects

The weeks shown are all those in which complete
collections for all three subjects were obtained;
ther last 3 weeks of the baseline ambulatory period
(Amb), the fir-t 30 weeks of bed rest (Ped), and
the first 3 weeks of reambulation (Reamb).



TABLE 15 Nitrogen Metabolism (Fm/day)

D
Subiect R.R.

Week Intake O u t p u t Balance
Urine Stool Total

Amb 1 14.10 12.71 1.03 13.7+ 0.36
2 It 12.82 .76 13.58 +0.52
3 " 12.07 .77 12.84 +1.26

Mean 12.53 0.85 13.38 +0.72

QBed'l 14.10 12.75 1.33 14.08 +0.02
2 14.18 1.54 15.72 -1.62
3
4

it

It

13.89 .21
1.22

14.16
15.13

0
-1.03

5 It 13.98 1.2; 15.23 -1.13
6 it 13.72 1.19 14.91 -o.81
7 It 13.34 .98 14.32 -0.22
8 12.69 .89 13.58 +0.52
9 12.91 .6o 13.51 +0.59

10 12.94 1.06 14.00 +0.10
11 11.75 .93 12.68 +1.42
12 13.314 .54 13.88 +0.22
13 " 13.34 .78 14.12 -0.02
14 " 13.50 .92 11.42 -0.32
15 " 10.56 .92 11.1+8 +2.62
16 10.24 .95 11.19 +2.91
17 12.77 .45 13.22 +0.88
18 14.05 1.23 15.28 -1.18
19 12.82 .93 13.75 +0.35
20 " 12.77 .83 13.6o +0.50
21 12-73 .69 13.42 +0.68
22 13.01 .72 i_.73 +0.37
23 " 11.34 .51 11.85 +2.25

O 24 12.38 .20 12.58 +1.52
25 12.92 1.03 13.95 +0.15
26 " 10.97 .47 11.44 +2.66
27 9.58 .76 10.34 +3.76'
28 12.96 .32 13.28 +o.82
29 13.24 .34 13.58 +0.52
30 11.83 .56 12.39 +1.71
31 13.17 .96 14.13 -0.03
32 " 12.34 1.05 13.39 +0.71
33 " 12.70 1.16 13.86 +0.24
34 11.44 .65 12.09 +2.01
35 12.66 .72 13.38 +0.72
36 12.73 .88 13.61 +00 1. 9

Mean 12.65 0.83 13.48 +0.62

a

B
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TABLE 15 R'itrogen,Metabolism (gm/day)
(continue(i) Subject R.R.

Week Intake	 O u t p u t Balance
Urine Stool Total

Reamb 1 114.10	 10.71' 1.22 11.96 +2.14
2 it 9.6o 1.11 10.71 +3.39
3 it 9.73 1.29 11.02 +3.08
4 ff 9.o4 .74 9.78 +4.32
5 it 9.92 .97 10.89 +3.21

Mean 9.81 1.07 10.88 +3.22

The weeks shown are all those in which complete collections in
subject R.R. were obtained; the last 3 weeks of the baseline
arp	dLory pe gi od (Amb), the 36 weeks of bed rest (Bed), and the
i ,t 5 weeks of r,-ambulation (Reamb).



aSubject
TABLE, 16 Nitrogen Metabolism (gn:Iday)

C.B.

Week Intake O u t p u t Balance
Urine Stool Total

Arab	 1 14.10 114-31 1.30 15 . (,1 -1.51
2 to 12.86 1.2C 14.06 +0.04
3 13.02 .83 13.85 -0.25
4 " 12.1+1 1.20 13.61 +0.49
5 " 12.24 .68 12.92 +1.18
6 12.12 1.00 13.12 +0.98

Mean 12.83 1.0 3 1 .863 +0.24

Bed 1 14.10 12.74 .67 13.41 +0.69'
2 it 13.04 1.10 1.4.14 -0.04
3 if 13,01 .70 13.71 +0.39
4
5

"
"

13.23
13-05

.67
1.10

13.90
?.4.15

+0.2C.
-0.05

6 13.17 1.00 1L.17 -0.07
7 12.07 .99 13.06 +1.04
8 12.88 1.00 13.88 +0.22
9 12.81 .95 13.76 +0.34

10 12.40 .73 13.13 +0.97
11 " 12.28 .81 13.09 +1.01
12 " 12.62 1.00 13.62 +o.48
13 „ 12.26 .87 13.13 +0.97

a15
14 "

"
12.71
12.43

.54
1.20

13.25
13.63

+o.85
+o.47

16 " 12.22 .91 13.13 +0.97
17 " 12.30 .61 12.91 +1.1q
18 " 11.35 1.10 12.45 +1.65
19 " 10.77 1.00 11.77 +2.33
20 " 11.91 .83 12.74 +1.36
21 " 12.18 1.00 13.18 +0.92

' 22 " 12.41 .55 12.96 +1.14
23 12.67 1.30 13.97 +0.13
24 " 12.84 .74 13.58 +0.52
25 " 12.39 .85 13.24 +o.86
26 " 11.89 1.1.0 12.99 +1.11
27 " 12.52 1.50 14.02 +0.08
28 " 13.19 .42 13.61 +o.49
29 12.76 .82 13.58 +0.52
30 " 10.31 1.20 11.51 +2.59

iI	 Mean	 12.41	 0.91	 13.-4 2	 +0.78

Re anb 1 14.10 11.29 1.00 12.29 +1.81
2 „ (10.40) (1.13) (11.53) +2.57
3 14.10 9.51 1.30 lo.81 +3.29
4 of

9.26 .79 10.05 +4.05

Mean 10.2 1.06 11.18 -+2.92

Values in parentheses are extrapolated values.



1ABLE 16
(continued)

Nitrogen M.etat,olisn, (F,m/day)
Subject G.B.

The weeks shown are all those in which complete collections
in subject G.A. were obtained; the last 6 weeks of the
baseline ambulatory period (Amb), the 30 weeks of bed rest
(Red), and the 1st 4 weeks of reambulation	 Data
from the 2nd week for reambulation are extrapolated frcm
the 1st and 3rd week values, since the subject left the
hospital for 3 days during this period.

0
a
3
0
D



I

,.

0
TABLE 17 2litrogen Metaboli

,-sm ( gm; day )

0

Subject C.S.

Pal viceWee k Intake O u t P u t
Urine Stoel To,al

0 A.zt 	 1 14.10 12.89 .82 13.71 +0.39
2 " 12.21 .75 12.96 +1.14

3 " 11.47 13.03 +1.07

a4
„ 11.83 1.12 12.95 +1.15

5 11.82 .68 12.50 +1.60

6 " 11.93 .63 12.56 +1.54 

0 +1.15Mean 12.02 0.93 12.95

Bed 1 14.10 13.59 •71 4 14.3 3 -0.23

2 it 13.95 .53 14.48 -0.38
3 " 14.79 .74 15.53 -1.43
4 It 14.63 .68 15.31 -1.21
5 it 15.07 .44 15.51 -1.41
6 14.43 .33 14,76 -o.66

7 13.03 081 13.84 +0.26
8 13.99 .27 14.26 -o.16

-0.809 " 14.40 .50 14.90

10
13 . 47 .56 14.03 +0.07

11 " 13.67 .84 14.51 -0.41

12 13.00 .35 13.35 +0.75
13 " 11.82 .75 12.57 +1.53

14 12.74 .66 13.40 +0.70

15 " 12.03 .42 12.45 +1.65

16 14.05 .71 14.76 -o.66
17 13.02 .72 13.74 +0.36

'
18 12.66 .73 13.39 +0.71

19 " 12.08 .75 12.83 +1.27

20 13.51 .56 14.07 +0.03

21 12.86 .38 13.24 +o.86

' 22 " 12.42 .26 12.68 +1.42
23 11.81 .55 12.36 +1.74

'
24 13.03

13.33
.50
.46

13.53
13.79

+0.57
+0.31 25

26 " 14.65 .34 14.99 -0.89
^7 12.85 .78 13.63 +o.47

' 28 " 12.45 .78 13.23 +o.87
^9 to .' i .21 lo-42 +3.68

30 " 11.40 .96 12.36 +1.74

31 " 11.35 .71 12.o6 +2.o4

O 32 " 12.08 .58 12.66 +1.44

33 12.16 .67 12.83 +1.27
34 11.95 .63 12.58 +1.52

35 " 12.18 .63 12.81 +1.29
36 " 12.29 .6o 12.89 +1.21

Mean 12.97 0.59 13.56 +0.54

•^ w

	 0

^ .--A, *



The weeks shown are all those in which complete collections
in subject C.S. were obtained; the last 6 weeks of the baseline
ambulatory period (Amb), the 36 weeks of bed rest (Bed), and
the 1st 3 weeks of reambulation (Reamb).

TABLE 17 Nitrogen Mothbolism G'm^ day)
(continued) Subject C.S.

Week Intake	 O u t p u t balance

Urine	 SJtocl Total

Reamb 1 14.10	 21.03	 .60 21.63 -7.53
2 it10.47	 1.17 11.64 +2.46
3 of9.61	 .72 10.33 +3.77

Mean 13.70	 0.83 14.53 -0.43

I-.

a
a
0
v
a
0

0

i

e
e
9



TABLE 18

Wee?.

Amb 1
2
3

Me an

Bed 1
2
3
4
5
6

8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27

28
29
30

Me an

Re amb 1
2
3

Me an

1
t

8
D
D
8
D
0
1
1
1
1
1
1
1
i
1
1
1
B

Mamesiwm- Metabolisrr ( m,•/day)
Mean Values for Three Subjects

Intake	 O u t p u t	 Balance
Sweat	 Urine	 Stool	 Total.

219 7 106 124 237 -18
to 8 111 93 212 +7
" 7 107 136 250 -31

7 108 118 233 -14

219 5 122 73 200 +19
" 6 135 110 251 -32

15 131 99 245 -26
" 5 123 152 280 -61
" 5 124 133 262 -43
" 14 120 104 228 - 9^

, 6 1L, 3 165 314 -95
" 6 11 1 89 216 +3
" 6 119 95 220 -1
" 6 117 103 226 -7
" 8 119 117 244 -2-5

10 117 94 221 -2

" 6 L35 120 241 - 22
8 111 105 224 -5

" 7 116 117 240 -21
" 8 114 116 238 -19
" 9 112 81 202 +i7
" 8 1-711 135 253 -34
" 9 101 123 233 -14

10 log 105 2A -5
" 6 116 91 213 +6
„ 7 5

/0
^ 16 +3

J.1 J 10 8 C 3' -1 5
" 3 , 12 84 2o4 +15
" 10 ^8 108 226 -7

111 86 207 +12
8 117 145 270 -51
8 1'.5 81 2o4 +15

" 7 114 67 188 +31
" 7 111 131 249 -30

8 118 107 233 -j_4

219 10 93 log 212 +7
" 10' 90 129 229 -10
" 14 86 125 225 -6

11 90 121 222 -3
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TABLE 18	 Magnesium MetcLclism (mp,/day)
(continued)	 Mean Values for Three Subjects

The wee ks shown are all those in which complete collection. for all
three su', jects were obtained; the last 3 weeks of the baseline
ambulatory period (Amb), the first 30 weeks of bed rest (Bed), and
the f:.Mst 3 weeks of reambulation (Rearrb).

1

i
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TABLE 19 Magnesium Metabolism (mg/day)

Subject R.R.

Week Intake O u t p u t Balance
Sweat Urine Feces Total

,Amb 1 219 (5) 108 44 157 +62
2 if 5 109 91 205 +14
3 it 105 107 218 +1

Mean 5 107 81 193 +26

Bed 1 219 5 119 15 139 +80
2 if 127 21 160 +59
3 it 37 128 84 249 -30
4 it 3 131 230 364 -145
5 it 5 133 184 322 -103
6 " 4 122 128 254 -35
7 It 7 128 118 253 -34
8 It 119 94 220 -1
9 it 122 78 207 +12

10 It 120 119 245 -26
11 " 7 112 101 220 -1
12 " 14 121 81 216 +3
13 " 8 115 127 250 -31
14 " 8 111 111 230 -11
15 " 8 113 122 243 -24
16 " 10 106 118 234 -15
17 " 9 1o4 67 180 +39
18 " 9 104 148 261 -42
19 8 112 134 254 -35
20 " 10 100 115 225 -6
21 " 6 118 84 208 +11
22 " (6) 116 97 219 0
23

IT (6) 112 57 175 +44
24 it 118 28 152 +67
25 it 115 151 277 -58
26 it (11) 119 66 196 +23
27 it 121 122 254 -35
28 it 119 57 187 +32
29 It 119 64 190 +29
30 It 111 102 220 -1
31 It (7 110 145 262 -43
32 It (7) 116 169 292 -73
33 If 8 'o9 158 275 -56
34 it (8) 13b 207 351 -132
35

It (8) 131 118 257 -38
36 It (8) 123 113 244 -25

Mean 9 118 109 236 -17



TABLE 19
(continued)

Week 'Intake

Reamb 1 219
2 f ►

3

5

Mean

0
a
a
0

i
1
1
1
1
1
A
8

Magnesium Metabolism (mg/day)
Subject R.R.

O u t p u t Balance
Sweat Urine Feces Total

15 85 146 246 -2;
(15) 87 121 224 -5
17 84 147 248 -29

(17) 45 92 153 +66
(17) 48 99 163 +56

16 70 121 207 +12

Values in parentheses are extrapolated values

The weeks shown are all those in which complete collections in
subject R.R. were obtained; the last 3 weeks of the baseline
ambulatory period (Amb), the 36 weeks of bed rest (Bed), and the
1st 5 weeks of reambulation (neamb).



l

TABLE 20 Magnesium Metabolism (mg/day)
Subject G.B.

Week Intake O u t p u t Balance

Sweat Urine	 reces Total

Amb 1 219 (9) 140 115 264 -45

2
to

(9) 125 116 250 -31
p 3 it (9) 125 82 216 +3

r 4 " 9 117 118 244 -25
5 it 10 117 72 199 +20

I^
6

v
" 9 122 116 247 -28

i
Mean 9 124 103 236 -1.7

Bed 1 219 2 122 86 210 +9
2 11 4 1?8 123 255 -36
3 ' ► 4 ^18 63 195 +24

' 4 8 129 86 223 -4
5 6 126 120 252 -33'
6 6 126 113 245 -26
7 " 5 129 186 320 -101
8 5 130 1.o4 239 -20
9 " 7 121 99 227 -8

10
11

7
12

124
137

78
83

209
232

+10
-13

12 " 11 126 127 264 -45
13 " 7 127 78 212 +7
14 9 123 66 198 +21
15 8 127 132 267 -48
16 8 127 93 228 -9
17 " 10 128 66 204 +15
18 " 9 98 122 229 -10
19 " 7 91 124 222 -3
20
21

"
"

15
8

120
129 111

225
248

-6
-29

22 (8) 150 92 250 -31
23 " 10 122 126 258 -39
24 " (10) 116 78 204 +15
25 " (10) 107 66 183 +36
26 " (10) 108 114 232 -13
27 9 127 146 282 -63

a 28 (9) 120 44 173 +46
29 " (9) 118 89 216 +3
30 (9) 122 120 251 -32

Mean 8 123 101 232 -13
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TABLE 20 Magnesium Metabolism (mg,/day)
('continued) Subject G.B.

Week	 Intake O u t p u t Balance
Sweat Urine Feces Total.

Reamb 1	 219 9 107 76 192 +27

2 (9) (98) (0,7! (2-14) (+15)
3 19 88 118 225 -6
1 + (19) 96 65 180 +39

Mean 14 97 89 200 +19

Values in parentheses are extrapolated values

The weeks shown are all those in which complete collections in
subject G.B. were obtained; the last 6 weeks 	 the baseline
ambulatory period (Amb), the 30 weeks of bed rest (Bed), and the
1st 4 weeks of reambulation (Reamb). Data from the 2nd week for
reambulation are extrapolated from the lst and 3rd week values,
since the subject left the hospital for 3 days during this per-..)d.

.
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TABLE 21 Magnesium Metabolism (mg/day)
aSubject C.S.

Weed: Intake O u t p u t
Sweat Urir:e Feces Total

Amb 1 219 (7) 108 106 221

a3

2 "
it

(7)
(7)

108
119

173
118

288
244

4 (7) 117 134 258
5 (7) 101 304 412
6 7 92 210 309
7 9 107 117 233
8 5 93 185 283

' Mean 7 106 168 281

'
Bed 1

2
219

if
9
3

125
150

117
185

251
338

3 it 3 138 151 292
4 it 3 110 141 254

' 5 ff 3 113 94 210
6 it 3 113 71 187
7

if
6 173 192 371

8 6 114 68 188
' 9 " 5 113 107 225

10 5 106 113 224
11
12

" 5
5

log
105

166
'75

280
185

13 4 loo 155 263
14 6 100 138 244
15 6 107 96 209
16 " 6 108 136 250
17 " 7 104 111 222
18 " 7 129 136 272
19  12 100 112 224
20 5 106 111 22-2
21 " 5 102 78 185

' 22 " 8 107 66 181
23 " (8) 120 14o 268
24 (8) 103 145 256
25 " 101 107 216'
26 "

(88)
105 77 190

27 " 4 102 168 274

'
28
29 "

(4)
(4)

lo6
loo

143
47

253
155

30  5 99 170 274
31 (5) 100 139 244
32 " (5 110 108 223

33 (5) 97 123 225
34 2 107 121 230
35 " (2) 102 125 229

e 36 ' ► (2) 108 99 209

Mean 5 111 120 236

Balance

-2
-69
-25
-39
-1.93
-90
-1. 4
-F_,4

-62

-32
-1.19
_7_;

-35
+G
+32
-1.52
+41

-E:•1
+ ^,4
-44
-t'S
+10
-,31
-3
-53
-5
_3
+34
+49

-37
+3

+29
-55
-34
+64
-55
-25
-4
-6
-11
-10
+l0

-17



TABLE 21 Magnesium Metabolism (mg/day)

0 (continued) Subject C.S.

Week	 Intake O u t p u t Balance
Sweat Urine Feces Total

Reamb 1	 21 9 6 88 10 5 1 99 +2 0
2	 11 (6) 85 169 26o -41

0 3	 to (6) 87 110 203 +16

Mean 6 87 128 221 -2

Values in parentheses are extrapolated values

The weeks shown are all those in which complete collections in
subject C.S. were obtained; the last 8 weeks of the baseline
ambulatory period (Amb), the 36 weeks of bed rest (Bed), and the
16t 3 weeks of reambulation (Reamb).
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TABLE 22	 Serum Magnesium Concentrations 01,gllooml)

Week G.B. R.R. C.S. Mean

Amb 1 2.16 2.23 2.03 2.14
2 2.24 2.25 1.92 2.14

Bed 1 2.14 2.21 1.90 2.o8
2 2.08 2.18 1.91 2.06
3 2.o8 2.16 1.90 2.05
4 1.97 2.01 1.74 1.91
5 1.95 2.07 1.76 1.93
6 1.97 1.91 2.01 1.96
7 2.08 2.04 1.86 1.99
8 2.12 2.10 1.82 2.01
9 2.07 2.12 1.86 2.02

10 2.00 2.09 1.80 1.96
11 1.98 2.16 1.79 1.98
12 2.o4 2.09 1.86 2.00
13 2.12 2.14 1.88 2.05
14 2.07 2.04 1.84 1.98
15 2.02 2.10 1.81 1.98
16 1.97 2.16 1.84 1.99
17 2.01 2.12 1.85 1.99
18 1.97 2.07 1.85 1.96
19 2.04 2.06 '_.90 2.00
20 2.03 2.10 1.87 2.00
21 2.09 2.1'4 1.85 2.j2
22 2.03 2.03 1.82 1.96
23 2.01 2.o6 1.78 1.95
24 2.05 2.o6 1.90 2.00
0 5 1.96 2.03 1.80 1.93
26 1.99 2.01 1.80 1.93
27 2.o6 2.06 1.88 2.00
28 2.00 2.o6 1.87 1.98
29 2.07 2.o4 1.84 1.98
30 2.13 2.15 1.97 2.08
31 2.03 1.85
32 2.13 1.82
33 2.11 1.88
34 2.09 1.94
35 2.17 1.90
36 2.11 1.96

Reamb	 1 2.10 2.21 1.90 2.07
2 (2.o4) 2.19 1.97 2.07
3 2.25 2.17 2.04 2.15
4 2.30 2.19 2.02 2.17
5 2.19
6 2.28

Value in parentheses is an extrapolated value.



TABLE 23 Sodium Metat,olisri (rr,F,q`day)
Mean Values for Three Subjects

Week	 Intake O u t p u t Bala:._
Sweat Urinc Stool Total

Amb 1	 158.6 9.0 139.3 2.2 150.5 +8.1

A3

2	 if
it

8.o
7.4

143.0
152.5

2.4
2.3

153.4
162.2

+5.2
-3.6

Mean 8.1 144.9 2.3 155.3 +3.3

O Bed 1 158.6 3.3 164.1 1.2 168.6 -10.0
2 to 3.9 156.6 1.8 162.3 -3.7

3
it

5.3 155.1 1.6 162.0 -3.4
4 it 2.1 154.8 2.7 159.6 -1.0
5 if 3.9 157.1 2.5 163.5 -4.9

'
6
7

"
it

2.5
2.4

151.9
152.0

2.2
2.9

16.6
157.3

+2.0
+1.3

8 2.8 156.4 3.8 163.0 -4.4
9 3.2 151.6 1.6 156.4 +2.2

' 10 3.1 161.3 2.2 166.6 -8.0
li " 3.4 151.3 2.0 156.7 +1.9
12 3.8 156.2 1.4 161.4 -2.8
13 " 4.4 156.8 1.9 163.1 -4.5
14 6.7 152.6 2.0 161..3 -2.7
15 5.0 167.7 1.8 174.5 -15.9
16
17

4.9
7.4

152.4
153.3

2.1
1.5

159.4
162.2

-o.8
-3.6

18 5.5 145.9 2.2 153.6 +5.0
19 5.2 153.3 2.4 160.9 -2.3
20 " 3.2 151.1 1.7 156.0 +2.6
21 4.3 154.0 1.4 159.7 -1.1
22 " 6.9 150.8 1.8 159.5 -0.9
23 " 6.8 148.7 1.7 157.2 +1.4

' 24 6.8 158.7 0.9 166.4 -7.8
25 6.8 146.1 1.6 154.5 +4.1
26 6.8 151.2 1.4 159.4 -o.8
27 2.8 159.7 2.5 165.0 -6.4
28 " 2.8 160.0 1.4 164.2 -5.6
^9  2.3 139.3 1.1 142.7 +15.9
30 " `:'5.4 150.9 2.5 158.8 -0.2

Mean 4.5 154.0 1.9 160.4 -1.8

Reamb 1	 158.6	 4.0 119.7 2.2 1.25 .9 +30.7
2	 4.0 137.6 2.4 144.o 414.6
3	

it	 8.3 1''• ^.7 2.8' 151.8 46.8

Mean 5. 4 132 .7 2.5 14(-,.8 +_18.0

A

e
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TABLE 23

(continued)
Sodium Metabolism

Mean Values
(.mEq/aay)

for Three Subjects

The weeks shown are all those in which complete collections for a:=
three subjects were obtained; the last 3 weeks of the baseline
ambulatory period (Amb), the first 30 weeks of bed rest	 (Bed),	 raid
the first 3 weeks of reambulation (Reamb).
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TABLE Sodium Metabolism (.mEq/day)
Subject R.R.

Week Intake O u t p u t Balance
Sweat Urine Feces Total

ti.nu	 1 1 58.6 15.7 143.0 1.5 160.2 -1.6
2

of
14o.9 2.9 157.6 +1.0

O
3

of 11.2 139.1 3.5 153.8 +4.8

Mean 13.6 141.0 2.6 157.2 +1.4

Bed 1 158.6 5.7 156.5 0.5 162.7 -4.1
2 " 6.2 145.2 0.7 152.1 +6.5
3

ff
9.9 152.2 2.4 164.4 -5.8

a4
2.7 150.9 5.4 158.9 -0.3

5 5.8 147.4 3.2 156.3 +2.3
6 2.7 148.3 3.6 154.6 +4.o
7 4.4 140.4 3.1 147.9 +10.7
8 (4.4) 146.5 6.8 157.7 +0.9
9 4.9 138.3 1.8 144.9 +13.7

10 " 3.7 161.7 3.0 168.4 _9,A
' 11 " 5.5 129.7 3.0 138.2 +20.4

12 " 4.8 160.4 1.5 166.8 -8.2
13 6.1 159.1 2.4 167.6 -9.0

e
14 5.1 139.6 2.3 146.9 +11.7
15 6.o 157.0 2.6 165.6 -7.0
16 6.2 141.7 2.8 150.8 +7.8
17 " 5.0 152.6 1.6 159.2 -o.6
18 3.8 138.3 3.2 145.3 +13.319 5.7 148.7 2.9 157.3 +1.3
co 3.7 150.5 1.9 156.1 +2.;
21 " 4.o 151.3 1.8 157.1 +1.5
22 4.0) 154.4 2.4 160.3 -2.2
23 " 4.0 141.7 1.7 147.4 +11.2
24 " 4.o) 158.7 1. 1 163.8 -5.2
^5 4.o 145.3 3.5 152.9 +5.7
26 " (4.0) 150.4 2.2 156.6 +2.0
27 " (4.0) 152.1 3.0 159.1 -0.5'
28 (4.o) 153.8 1.6 159.4 -o.8
29 2.6 147.2 1.7 151.5 +7.1

'

30

31
(2.6)
(2.6)

144.4

158.5
3.1

3.9
150.1
165.0

+8.5
-6.4

32 (2.6) 154.4 3.2 16c.2 -1.6
33 5.2 143.2 2.7 151.1 +7.5

e
34 (5.2) 155.4 2.0 162.6 -4.o
35 (5.2) 144.o 2.8 152.0 +6.6
36 " (5.2) 159.3 2.3 166.8 -8.2

Mean 4.6 ?. 49.4 2.6 156.6 +2.0

1	 4
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I ^TABLE. 24 Sodium Metabolism (mFq/day )

(continued) Subject R.R.

Week	 Intake_ O u t p u t Balance
sweat Ur i ne Feces Total

Reamb 1	 158.6 6.4 122.1 3.0 131.5 +27.1
2	

11
(6.4) 140 .0 3.0 149.1+ -+ 9.2

3	
of

6.1+ 133.6 3.4 113.4 +15.2
4	 it (6.4) 124.0 1.9 132.3 +26.3

5	
of (6.4) 137.6 2.4 146.4 +12.2

Mean 6.4 131.5 2.7 140.6 +18.0

Values in parentheses are extrapolated values

The weeks shown are all those in which complete collections in
subject R.R. were obtained; the last 3 weeks of the baseline
ambulatory period (Amb), the 36 weeks of bed rest (Bed), and the
1st 5 weeks of reambulation (Reamb).
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TABLE 25 Sodium Metabolism (m7-,q/day)

Subject G.B.

Week Intake 0 11 t p u t Balance

Sweat Vrine FeceS, Total

Amb 1 158.6 (6.6) 146.5 1.7 154.8 +3.8
2 11 (6.6) 155.6 1.9 ?_64.1 -5.5
3 (6.6) 147.4 1.7 155.7 +2.9
4 6.6 143.5 1.8 15-1.9 +6.7
5 6.6 150.4 1 7 1 ,)8.7 -0.1

6 7.1 154.4 1.8 163.3 -4.7

Mean 6 . 'i 149.6 1.8 1 `58.1 +0.5

Bed 1 158.6 1.3 159.6 1.7 162.6 -4.0
2 2.4 151.7 4.o 158.2 +o.4
3 " 2.5 152.2 0.7 155.3 +3.3
4 2.1 149.6 0.7 152 .4 +6.2

5 2.5 160.9 1.9 '.65.3 -6.7
6 2.5 152.6 1.6 1x6.7 +1.9
7 1.1 161.3 3.0 165.4 -6.8

8 1.7 160.4 3.7 165.9 -7.3
9 " 2.7 158.3 2.o 162.9 -4.3

10 3.0 164.8 1.7 169.5 -10.9

11 " 2.8 160.3 0.9 164.o -5.4

12 " 2.7 160.9 1.2 164.8 -6.2

13 " 2.6 165.2 1.3 16,x.0 - 10.4

14 5.2 153.9 o.8 159.9 -1.3
15  3.7 169.1 1.4 174.3 -15.7
16 3.2 151.7 1.4 156.3 +2,3
17 4.o 156.5 o.6 161.1 -2.5

18 3.6 143.2 1.1 147.9 +10.7
19 " 3.2 158.7 1.0 162.9 -4.3

20 2.8 1`1.1 1.1 154.9 +3.7
21 4.1 159.1 1.5 .164.7 -6.1

22 " ;4.1) 1-53.0 2.2 159.3 -0.7
23 3.8 158.3 1.8 163.9 -5.3
24 " (3.8) 169.6 0.3 :73.7 -15.3
25 (3.8) 144.2 0.2 :-48.2 +lo.4

26 (3.8) 151.7 0.9 _56.4 -2.2

27 2.9 161.9 1.4 1_66.2 -7.6

28 (2.9) 159.9 0.7 3.63.5 -4.9
^9  (2.9) 139. 4 0.9 1.43.2 +15.4

30 " (2.9) 157.0 1.3 1.61.2 -2.6

:Kean 3.0 156.5 1.4 160.9 -2.3

i9
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TAPLE 25 Sodium Metabolism (mEq/day)
(continued) Subject G.A.

Week	 Intake O u t p u t Balance
Sweat Urine Feces Total

Reamb 1	 158.6 3.0 126.5 2.1 131.5 +27.1
2	 it

(3.0) (133.2) (2.8) (139.0) (+19.6)
3	 it 15.9 139.8 3.4 159.1 -0.5
4	 It

(15.9) 133.0 1.2 150.1 +8.5

Mean 9.4 133.1 2.4 144.9 +13.7

Values in parentheses arc extrapolated values.

The weeks shown are all those in which complete collections in
subject G.B. were obtained; the last 6 weeks of the tiAsel re
ambulatory period (Amb), the 30 weeks of bed rest (ued), and the
1st 4 weeks of reambulation (Reamb). Data from the 2nd week for
reambula ion are extrapolated from the 1st and 3rd week values,
since the subject left the hospital for 3 days durin? this period.
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TABLE 26 Sodium Metabolism (mEq/day)
Subject C.S.

Week Intake O u t p u t Balancc
Sweat Urine Feces Total

Amb 1 158.6 (4.8) 153.0 2.6 160.4 -1.8
2 it (4.8) 15o.9 2.8 158.5 +0.1
3 ff

(4.8) 141.3 5.8 151.9 +6.7
4 it 4.8 131.3 3.3 139.4 +19.2
5 it 3.4 137.8 2.6 10.8 +14.8
6 3.9 163.9 1.7 169.5 -10.9

Mean. 4.4 146.4 3.1 153.9 +4.7

Bed 1 158.6 3.0 176.1 1.4 180.5 -21.9
2 it 3.2 173.0 o.8 177.0 -18.4
3 it 3.6 16o.9 1.7 166.2 -7.6
4 to 1.5 163.9 1.9 167.3 -8.7
5 it 163.0 2.4 168.7 -10.1
6 If 2.4 154.8 1.5 158.7 -0.1
7 if 1.8 154.4 2.5 158.7 -0.1
8 2.4 162.2 0.8 165.4 -6.8
9 " 2.0 158.3 1.1 161.4 -2.8

10 " 2.5 157.4 1.9 161.8 -3.2
A. 1.9 1`3.9 2.0 167.8 -9.2

12 3.8 147.4 1.4 152.6 +6.0
13 4.5 146.1 2.1 152.7 +5.9
14 9.9 164.4 2.8 177.1 -18.5
15 " 5.3 177.0 1.4 183.7 -25.1
16 " 5.2 163.9 2.2 171.3 -12.7
17 " 13.1 150.9 2.4 166.4 -7.8
18 " 9.1 156.1 2.3 167.5 -8.q
19 " 6.8 152.4 3.4 162.6 -4.0
20 " 3.2 15.7 2.2 157.1 +1.5
21 " 4.9 151.7 0.9 157.5 +1.1
22 " 12.5 145.2 0.7 158.4 +0.2
23 " (12.5) 146.1 1.7 160.3 -1.7
24 " X12.5) 147.8 1.2 161.5 -2.9
25 " (12.5) 148.8 1.2 162.5 -3.9
26 " (12.5) 151.4 1.0 164.9 -6.3
27 " 1.1. 165.0 3.0 169.4 -1o.8
28 (1.!:) 166.4 1.8 169.6 -11.0
29 (1.4) 131.3 o.8 133.5 +25.1
30 1o.8 151.2 3.0 165.0 -6.4
31 " (10.8) 148.1 2.2 161.1 -2.5
32 " (1o.8) 159.9 1.2 171.9 -13.3
33 (1o.8) 142.9 1.9 155.6 +3.0
34 1.1 153.5 1.0 155.6 +3.0
35 " (1.1) 153.7 1.1 155.9 +2.7
36 „ 11.11 159.4 1.0 161.5 -2.9

Mean 5.7 156.1 1.7 163.5 -4.9
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TABLE 26 Sodium Metabolism (mEq/day)
(continued) Subject C.S.

Week	 Intake O u t p u t Balance
Sweat Urine Feces Total

Reamb 1	 158.6 2.5 110.4 1.14 114.4 444.2
2	 if (2.5) 139.6 1.5 143.6 +15.0
3	

it (2.5) 11+8.7 1.5 152.7 +5.9

Mean 2.5 132.9 1.5 136.9 +21.7

Values in parentheses are extrapolated values

The weeks shown are all those in which complete collections in
subject C.S. were obtained; the last 6 weeks of the baseline
ambulatory period (limb), the 36 weeks of bed rest (Bed), and thelst 3 weeks of reambulation (Reamb).

i



TABLE 27	 Serum Sodium Concentraticns (mEq/1)

Week G.B. R.R. C.S. W

Amb 1 146 145 146 146
2 142 141 142 142

Bed 1 143 143 141 102
2 142 145 144 14L
3 143 143 145 144
4 142 146 145 144
5 141 143 142 142
6 142 141 143 142
7 142 141 143 142
8 143 141 145 143
9 142 141 144 112

10 144 144 145 144
11 141 142 141 141
12 144 145 146 145
13 145 144 146 145
14 144 142 146 144
15 142 144 145 144
16 142 143 147 144
17 142 143 145 143
18 142 143 142 142
19 143 144 145 144
20 141 143 145 143
21 143 142 144 143
22 140 142 144 142
23 143 143 143 143
24 141 145 146 144
25 142 143 148 144
26 144 142 147 144
27 142 142 145 143
28 143 146 148 146
29 142 143 146 144
30 142 145 146 144
31 143 145
32 143 143
33 144 148
34 142 146
35 144 144
36 143 148

Reamb	 1 144 143 144 144
2 (140) 146 148 145
3 141 138 141 140
4 142 14o 129 137
5 134
6 146

Value in parentheses is an extrapolated value.
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TABLE 28 Potassium Metabolism (mEojday)
aMeanValues for Three Subjects

Week Intake O u t p u t Balance
Sweat Urine Stool Total

Amb 1 68.7 3.4 56.o 4.9 64.3 +4.4
2
3

ff 2.9
2.6

57.9
6o.3

3.1
4.5

63.9
67.4

+4.8
+1.3

Mean 3.0 58.1 4.2 65.3 +3.1:

aBed 1 68.7 1.7 63.1 2.6 67.4 +1.3
2 it 2.4 67.8 1.9 72.1
3 if 0•9 65.5 3.9 72.3 -3.6
4 it 1.8 69.o 5.3 76.1 -7.4
5 it 2.6 66.4 5.2 74.2 -5.5

'
6
7

it

if
2.1 65.1

63.0
3.4
5.5

70.6
69.9

-1.9
-1.2

8 it 63.6 3.6 69.1 -o.4
9 2.5 62.0 3.7 68.2 +0.5

10 " 2.6 63.3 3.8 70.2 -1.5'
11 " 2.2 62.6 5.0 69.8 -1.1
12 2.6 62.1 3.5 68.2 +0.5
13 „ 3.0 59.9 4.3 67.2 +1.5
14 4.3 64.1 4.5 72.9 -4.2
15 „ 4.o 63.9 4.1 72.o -3.3
16 " 4.o 60.7 4.2 68.9 -0.2
17 3.8 58.5 4.o 66.3 +2.4
18 " 3.2 58.6 4.7 66.5 t2.2
19 „ 3.2 58.4 5.4 67.0 +1.7
20 2.6 58.5 3.8 64.9 +3.8'
21 3.2 59.4 3.8 66.4 +2.3
22 3.8 59.6 3.7 67.1 +1.6
23 „ 3.8 59.1 3.9 66.8 +1.9

e 24 " 3.8 6o.7 2.6 67.1 +1.6
25 " 3.7 6o.o 3.6 67.3 +1.4
26 3.7 58.2 2.8 64.7 +4.o

' 27 " 1.9 61,7 5.6 69.2 -0.5
28 1.9 62.2 2.9 67.0 +1.7
29 " 2.8 61.1 1.8 65.7 +3.0

30 3.9 58.9 3.6 66.4 +2.3

Mean 2.9 61.9 3.9 68.7 0

Reamb 1 68.7 2.7 48.6 3.9 55.2 +13.5
2 it 2.7 49.9 5.2 57.8 +10.9
3 " 4.2 47.0 4.8 56.0 +1,6•7

Mean 3.2 48.5 4.6 56,E +12.4
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TABLE 28	 Potassium Metabolism (mEq/day)
(continued)	 Mean Values for Three Subjects

The weeks shown are all those in which complete collections
for all three subjects were obtained; the last 3 leeks of the
baseline ambulatory period (Amb), the first 30 weeks of bed
rest (Bed), and the first 3 weeks of reambulation (Reamb).



TABLE 29 Potassium l.'etabolism (mEq/day)
Subject R.R.

_We ek Intake O u t p u t Balance
Sweat Urine Feces Total

Amb 1 68.7 3.6 55.2 1.0 59.8 +8.9
2 to 60.9 2.6 66.2 +2.5

O3

of 59.6 2. 4 6 14. 2 +4 .5

Mean 2.8 58.6 2.0 63.4 +5.3

Bed 1 68.7 1.3 61.4 0.5 63.2 +5.5
2 1.9 68.5 0.8 71.3 -2.6
3
4 "

2.6
0.9

65.7
71.9

4.o
7.4

72.4
80.1

-3.7
-11.4

5 1.7 68.5 8.7 79.0 -10.3
6 0.9 68.5 4.8 74.2 -5.5
7  1.7 64.2 5.3 71.1 -2.4
8 (1.7) 58.6 4.3 64.6 +4.1
9 2.4 63.7 3.4 69.4 -0.7

10 2.0 62.7 4.8 69.4 -0.7
11 " 2.2 60.0 4.2 66.5 +2.2
12 " 1.7 63.2 3.2 68.1 +o.6
13
14

"
"

2.4
3.1

62.9
62.2

5.1
5.0

70.5
70.2

-1.8
-1.5

1^) 3.0 63.2 5.1 71.3 -2.6
16 3.5 61.4 4.8 69.6 -0.9
17 2.5 56.8 3.2 62.5 +6.2
18 1.5 59.6 5.7 66.9 +1.8
19 2.1 56.5 5.2 63.8 +4.9
20 1,6 6o.8 4.8 67.2 +1.5
21 1.8 59.6 3.5 64.9 +3.8
22 (1.8) 63.2 3.6 68.6 +0.1
23 " (1.8) 6o.9 2.1 64.8 +3.9

' 24 '' (1.8) 63.9 o.6 66.3 +2.4
25 fit 61.o 5.3 67.9 +0.8
26 (1.6) 58.8 1.6 62.0 +6.7
27 1.6 64.5 4.4 70.5 -1.8

' 28 R.6^ 64.1 1.8 67.5 +1.2
29 " 4.3 65.8 1.9 72.0 -3.3
30 (4.3) 6o.4 2.5 67.2 +1.5

' 31 " (4.3) 66.3 4.4 75.0 -6.3
32 " (4.3) 63.9 6.o 74.2 -5.5
33 (4.3) 61.7 6.5 72.5 -3.8
34 1.5 64.1 2.4 68.o +0.7
35 " (1.5) 62.1 3.3 66.9 +1.8
36 (1.5) 61.o 3.7 66.2 +2.5

Mean 2.2 62.8 4.0 69.0 -0.3
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TABLE 29 Potassium Metabolism (rr,E'q/day)
(continued) Subject R.R.

Week Intake O u t p u t
Sweat Urine Feces Total

Reamb 1 68.7 2.1 51.2 5.6 58.9
2 (1'.1) 51.7 3.9 57.7
3 (2.1) 53.4 4.6 6o.1
4 (2.1) 47.6 2.5 52.2
5 (2.1) 51.4 3.1 56.6

Mean 2.1 51.1 3.9 57.1

Values in parentheses are extrapolated values

The weeks shown are all those in which complete collections in
subject R.R. were obtained; the last 3 weeks of the baseline
ambulatory period (Amb), the 36 weeks of bed rest (Bed), and the
1st 5 weeks or' reambulation (Reamb).

0

Bal an.,e

+9.8
+11.0
+8.6
+16.5
+12.1

+11.6
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Potassium tletabolism (rr,Eq/day)
Subject G.B.

TABI.rl 30

Week

Amb 1
2

4
5
6

Mean

Bed 1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21 -
22
23
24
25
26
27
28
29
30

Mean

i

4

Intake O u t p u t Aalance
Sweat Tlrine Fees Total

68.7 (3.7) 68.o 4.0 75.7 -7.0
'' (3.7) 54.o 5.1 62.8 +5.9
" (3.7) 60.1 2.3 66.1 +2.6
It

3.7 55.0 5.0 63.7 +5.0
It 4.o 57.3 1.8 63.0 +5.7
it 61.9 3.8 69.1 -o.4

3.7 59.4 3.7 66.8 +1.9

68.7 1.7 58.1 1.6 61.4 +7.3
It 2.9 66.o 3.0 71.9 -3.2
it 62.4 2.5 68.3 +0.4
if 65.o	 • 2.6 70.5 -1.8
It 3.6 65.2 4.3 73.1 -4.4
" 3.4 61.6 3.2 68.2 +0.5
" 1.5 62.4 2.5 66.4 +2.3
' ► 2.4 65.5 4.2 72.0 -3.3
" 3.6 57.0 3.0 63.6 +5.1
" 3.9 65.0 1.9 70.8 -2.1
" 3.1 62.2 3.2 68.5 +0.2
" 4.o 63.0 4.9 72.0 -3.3
" 3.7 6o.1 2.1 65.9 +2.8
" 6.0 63.2 2.2 71.4 -2.7
" 5.5 61.4 3.0 69.9 -1.2
" 5.1 6o.1 2.6 67.8 +0.9
" 5.1 58.1 2.2 65.4 +3.3
" 5.0 54.8 4.7 64.5 +4.2

4 .9 58.0 4.1 67.0 +1.7
" 4.1 56.0 2.2 62.3 +6.4
" 5.2 6o.9 4.2 70.3 -1.6
" (5.2) 58.8 5.0 69.o -0.3
" 5.2 61.1 3.3 69.6 -0.9
" (5.2) 62.4 2.0 69.6 -0.9
"

(5.2) 55.7 1.5 62.4 +6.3
"

(5.2) 57.4 3.6 66.2 +2.5
3.2 59.9 5.6 68.7 0

" (3.2) 6o.8 1.0 65.0 +3.7
(3,2 ) 58.5 2.0 63.7 +5.0
(3 . 2) 59.9 2.2 65.3 +3.4

4.o 6o.7 3.0 67.7 +1.0



e
0
a
v
a
a

0
0

0
A
0
a

Pota. sium Metabolism (mF.q/day)
Subject G.B.

O u t p u t	 Balance
Sweat	 Urine	 Feces	 Total

Reamb 1	 68.7	 3.8 50.5 2.2 56.6 +12.1
2	 (3.8) (144.7) (3.8) (52.3) (+16.4)
3	 68.7	 8.5 38.9 5.5 52.9 +15.8
4	 to	 (8.5) 48.4 2.4 59.3 +9.4

Mean	 6.2 45.6 3.5 55.3 +13.4.

Values in parentheses are extrapolated values

The weeks shown are all those in which complete collections
in subject G.B. were obtained; the last 6 weeks of the
baseline ambulatory period (Amb), the 30 weeks of bed rest
(Bed), and the 1st 4 weeks of reambulation (Rearlb). Data
from the 2nd week for reambulatic,n are extrapolated from
the 1st and 3rd week values, since the subject left the
hospital for 3 days during this period.

TABLE 30
(continued)

Week	 Intake



a
v

0
a
D
0
1
e
1

I I I

1
1

1
9

TABLE 31 Potassium Metabolism (r.Eq/da, )
Subject C.S.

Week Intake O u t p u t Aalanoe
Sweat Urine Fcces Total

Amb 1 68.7 (3.0) 56.5 14.8 64.3 +4.4
2 56.8 5., 65.3 +3.4
3 "

(3.0.
(3 .0 56.8 11.4 71.2 -2.5

4 .,
3.0 57.8 8.8 69.6 •0.9

5 2.1 55.5 4.8 62.4 +6.3
6 2.3 59.3 7.4 69.o -0.3

Mean 2.7 57.1 7.1 66.9 +1.8

bed 1 68.7 2.2 69.8 5 .7 77.7 -9.0
2 '' 2.4 69.o 1.8 73. 2 -4.5
3 to 2.8 68.5 5.2 76.6 -7.9
4 1.4 70.3 5.8 77.5 -8.8
5 4.5 65.5 2.6 70.5 -l.b
6 2.0 65.2 2.3 69.5 -0.8
7 1.1 62.4 8.8 72.2 -3.5
8 1.7 66.8 2.4 70.9 -2.2
9 1.6 65.2 4.8 71.6 -2.9

10 1.9 6") .7 1i.R 70.3 -1.6
11 1.4 65.5 7.5 74.3 -5.6
12 " 2.1 60.1 2.5 )4.6 +4.1
13 3.0 56.8 5.8 65.6 +3.1
14 " 3.9 66.8 6.3 76.9 -8.2
15 ' ► 3.4 67.3 4.1 74.7 -6.o
16 " 3.4 6o.6 5.1 69.1 -o.4
1 17 " 3.9 6o.6 6.7 71.2 -2.5
18 3.1 61.4 3.8 68.3 +o.4
19 2.6 6o.7 6.9 70.2 -1.5
Co 2.1 58.6 4.4 65.0 +3.7
21 " 2.5 57.8 3.7 64.o +4.7
22 4.4 56.8 2.6 63.8 +4.9
^3 (4.4) 55.2 6.2 65.8 +2.9
24 (4.4) 55.8 5.1 65.3 +3.4
25 (4.4) 63.3 4.1 71.8 -3.1
26 (4.4) 58.3 3.2 65.9 +2.8
27 " 1.0 6o.6 6.7 68.3 +o.4
28 " (1.0) 61.6 5.8 68.4 +0.3
29 " (1.0) 59.0 1.4 61..4 +7.3
30 4.3 56.4 6.o 66.7 +2.0
31 (4.3) 58.0 5.2 67.5 +1.2
32 " (4.3) 6o.2 4.3 68.8 -0.1
33 (4.3) 58.5 4.4 67.2 +1.5
34 1.5 58.5 5.5 65.5 +3.r_
35 (1.5) 61..1 5.2 67.8 +0.9
36 (1.5) 56.5 5.3 63.3 +5.4

Mean 2.7 61.7 1+.8 69.2 -0.5

i
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TABLE 31 Potassium Metabolism 0tYq/day)
(continued) Subject C.S.

Week	 Intake O u t p u t Balance
Sweat Urine Feces Total

Reamb 1	 68.7 2.1 44.0 3.8 49.9 +18.8
2	 it (2.1) 53.2 7.9 63.2 +5.5
3	

It
48.6 4.2 51+.9 +13.8

Mean 2.1 48.6 5.3 56.0 +12.7

Values in parentheses are extrapolated values

''`ue weeks shown are all those in which complete collections in
subject C.S. were obtained; the last 6 weeks of the baseline
ambulatory period (Amb), the 36 weeks of bed rest (Bed), and the
1st 3 weeks of reambulation (Reamb).



r
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TABLE 32	 Serum Potassium Concentrations (irEq/l)

Week G.A. R.R. C.S. Mean

Amb 1 14.5 4.3 4.3 4.4
2 4.4 4.6 4.2 4.4

Bed 1
2

4.6
4.6

4.7
4.5

4,3
4.3

4.5
4.5

3 4.7 4.5 4.6 4.6
4 4.8 4.2 4.4 4.5
5 4.9 4.7 4.5 4.7
6 4.4 4.6 4.6 4.5
7 4.7 4.14 4.7 4.6
8 4.3 4.3 5.0 4.5
9 4.6 4.14 14.7 4.6

10 4.5 4.3 4.5 4.4
11
12

4.7
4.4

5.0
4.4

4.5
4.6

4.8
4.5

13 4.6 3.9 14.3 4.3
14 4.8 4.2 4.7 4.6
15 4.6 5.0 4.2 4.6
16 =:.2 4.4 4,5 4.4
17 4.6 4.4 4.4 4.5
18 4.4 4.1 4.3 4.3
19 4.5 4.o 4.3 4.3
20 4.7 5.1 4.5 4.8

'
21
22

4.2
4.6

4.4
4.2

4.3
4.4

4.3
4.4

23 4.6 4.7 4.4 4.6
24 4.3 3.9 4.3 4.2
25 4,6 4.4 4.5 4.5
26 4.3 4.2 5.0 4.5
27 4.4 4.5 4.6 4.5
28 4.3 4.5 4.4 4.4
29 4.4 4.3 4.3 4.3
30 4.3 4.8 1:.9 4.7
31 4.o 4.2
32 4.6 4.4
33 4.8 4.7
34 4.o 5 .1
35 4.7 4.4 y'
36 4.6 4.8'

Reamb	 1 4.o 4.7 4.5 4.4
2 (3.8) 4.8 4.7 4.4
3 4.7 1L.3 t.8 4.6
4 4.6 4.5 3.7 4.3

I 5 4.1
6 Ii-3

n°

Value in parentheses is an extrapolated value.

a



TABLE 33	 i;uuy wtiw,iiL (r.p{)

Week G. B.. R.R. `J.:.

Amb 1 60.7 72.2 63.0
2 6c.3 71.2 63.5
3 6o . o 70. 1 4 63.6
4 59.6 69.6 63.9

Bed 1 59.2 68.8 63.8
z 59.1 68.2 63.2
3 59.2 67.9 63.0
4 59.1 67.( 62.9
5 59.1 66.9 62.6
6' 58.9 66.0 62.4
7 59.0 65.6 62.3
8 58.6 65.3 62.0
9 58.7 65.2 61.6

10 58.7 65.0 61.5

11 58.7 64.2 61.4
12 58.8 64.1 6o.9
13 58.9 64.o 6o.9
14 58.7 63.6 6o.8
15 59.0 63.7 6o.8
16 59.0 63.4 60.7
17 59.0 63.6 6o.7
18 59.0 63.4 6o.6
19 59.0 63.4 6o.^
20 59.1 63.4 6o.7
21 59.2 63.5 6o.7
22 59.2 63.4 6o.6
23 59.2 63.4 6o.9
24 59.4 63.3 60.6
25 59.3 63.5 60.4
26 59.5 63.5 60.6
27 59.7 63.5 6o.7
28 59.7 63.4 6o.7
29 59.5 63.4 6o.3
30 59.6 63.7 6o.6
31 63.6 6o.5
32 63.4 6o.4
33 63.2 6o.4
34 6').3 6o.5
35 63.4 6o.6
36 63.4 6o.5

Reamb	 1 6o.2 64.2 61.1
2 (60.6) 64.8 62.0
3 6o.8 65.4 62.0
4 61.1 66.2 62.3
5 61.o 66.7
6 66.9

Naar

65.3
65.0
64.7
64.4

63.9
63.5
53..E
63.2
62.9
62.4
62.3
62.0
61.°
61.7
61.4
61.3
61.3
61.0
1.2

61.0
61.1
61.o
61.r,
61.1
61.1
61.1
1.L

61.1
61.1
61.2
61.3
61.3
61.1
61.?

61.8
62.5
62 .','
63-e

a
0
0
0
D
9
1
0
1
0
1
1
1
1
0
d
a

Value in parentheses is an extrapolated value.

0
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TABLE 34 Fluid Intake (ml/day)

4 Week G.B. R. R. C.S. Mean

Amb 1
2

2097
2281

1882
1966

2292
2196

2090
21.48

3 2247 1934 2071 2084
4 2634 2321 2105 2353

Bed 1 2399 1959 23979 22 25
2 2525 2262 2647 2478
3 2608 2464 2249 244o
4 2570 2754 2585 2636
5 2617 2711 23o6 2545
6
7

2699
2614

27;5
2843

2585
2529

268
2662

8 2744 2687 2863 276;
9 2516 2762 2701 2660

10 2577 290'7 2657 2714
11 2634 2896 2820 2783
12 2627 2780 2771 2726
'3 2692 30°5 2709 2829

' 14 2581 2981 3o62 2875
15 3433 2998 2827 3086
16
17

35o6
3162

3033
3L-T 4

3154
3085

3231
3164

18 3036 307 3329 3224
19 3111 3344 2836 3097
20 3007 3476 2964 3149
21 30"3 3429 3106 3203
22 2941 3514 3020 3158
23 3037 3397 2979 3138A
24 2732 3434 2919 3028
25 2942 .3'13 3070 3142
26
27

2883
3u69

3002
2779

2964
3105

2950
2904

28 3115 2713 3051 2960
29 2968 2488 2808 2755
30 2846 2360 298 2729
31 2141 2711
32 2279 3070
33 2434 2630

' 34 2492 2541
35 2322 2515
36 2313 3005

Reamb	 1 03 97 21 5 9 ^32 81 2 465
2 (3303) 2107 2431 2641
3 3450 2125 2374 2650
4 3215 2187 2386 2596
5 3107 2087
6 2o6o

Value in parentheses i.s	 an extrapolated value.

1

i

1r^
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TABLE 35	 Urine Volume (ml/day)

Week G.R. R.R. C.S. Mean

Amb 1 152.3 1114 1664 14314
2 1498 1142 1622 114 21
3 1518 1200 1483 31400
4 2039 1525 1689 1751

Bed 1 2179 1633 2093 1968
2 2123 1770 22511 2C49
3 2210 1881 1874 1992
4 2199 2303 2192 2231
5 2319 2218 2038 2192
6 2347 2276 2265 2296
7 2338 2401 22144 2328
8 2563 2240 2596 2466
9 2197 2301 2456 2318

10 2050 2718 2286 2351
11 2345 2253 2541 2380
12 2319 2456 2446 2410
13 2388 2591 2218 2399
14 2033 2298 2496 2276
15 3oo4 ?444 2189 2546
16 3055 2467 2622 2715
17 2741 2892 2453 2695
18 2531 2996 2668 2732
19 2797 2941 2482 2740
20 2574 2978 2473 2675
21 2619 2934 2509 2687
22 2511 3095 ?293 2633
23 2483 2894 2303 256o
24 2409 3148 2732 2763
25 2467 2884 2513 2621
26 2406 26c-; 2535 2522
27 2685 2421 2710 2605
28 2769 2516 2776 2687
29 2429 2204 2311 2315
30 2381 1991 2196 2189
31 2oo6 2418
32 2070 2721
33 2069 2072
34 2194 2245
35 2134 2024
36 2o49 2390

Reamb	 1 2394 1405 1531 1777
2 (1940) 1444 1792 1725
3 2049 1342 1527 1639
4 1900 1129 1533 1521
5 1881 1195
6 1046

Value in parentheses is an extrapolated value.

1^ I

A
A



b:e» n

I o") . .
111.3

1(12.9
ion 0

12.0

113.')
120.1.
1i1^•^-
121. • n
120.5
117.0
IC7.3
108.0
105.7
11-6.2
1.08.1
114 •
10:`3.8
105.(
102 . '('
107.1
1C4.1
lo2.6
106.4
118 .4
lo8.4
110.2
114.4
105.4
1 Jh . 2
1C4.5

4

TABLE 36	 Creatinine Clearance (cc/min)

vWeek	 G.H.	 R.R.	 C.S.

Amb 1 102.8 11 14.1 109.6
2 12.6.8 107.9 100.8

Bed 1 101.4 101.1 106.1
2 95.1 110.9 121.0
3 109.5 111.0 115.4
4 109.7 1.13.7 113.9
5 108.6 111. 119.3

a 6 123.3 112.1 124.9
7 110.0 121.5 110.7
8
9

115.9
117.2

13 1 4.9
12_.9

11.2.2
121. 4

10 120.2 118.5 112.4
11 101.0 107.7 113.1

' 12 1-15.6 1.07.8 100.5
13 103.1 105.2 108.9
14 11.9.0 117.4 112.2
15 llo.6 110. 4 113.3'
16 112.4 115.7 116.5
17 114.2 105.6 106.7
18
19

103.3
103.3

102.1
101.8

111.r
102.9

20 104.4 105.9 112.7
21 99.2 104.1 109.0

' 22 97.8 103.8 106.2
23 104.7 103.3 111.1
24 112.4 121.1 121.6
25 106.2 111.8 107.1'
26 117.8 108.3 lo4.6
27 112.4 112.7 118.0
28
29

112.5
101.3

99.1
107.4

104.7
109.8

30 103.4 1C2.2 108.0
31. 117.3 113.4

' 32 107.2 109.0
33 111.7 117.9
34 111.0 110.8
35 113.1 117.11
36 124.7 116.5

Reamb	 1
2

129.4
(126.1)

118.9
114.4

103.3

103.3
3 122.8 122.1 113.9
4 132.6 111.6 113.2

117.2
114.6
119.6
119.1

5	 121.7
6	 110.0

A
	

Value in parentheses is an extrapolated value.i



Table 37
Total Blood Volume

(MI)

G.R. R.R. C.S.

4796 4788 543.6

4117 4447 4120
3532 3730 3783
4402 4. 452 4441
3870 4190 414o
3800 3970 3530

4350	 3892

1
1
1
1
1
1
1
A
1
1
1
1
1
1
e
e

a

Week

Amb 1

Bed 9
14
20
24
28
33

Reamb 2 5050	 5280	 4830

Mean

5000

4228
3682
1,432
4067
3767

5'53

L:"1.



Table 38

W an

1838

Red Blood Cell Volume

G.A. R.R. C.S.

1984 1547 1984

1684 1551 1720
1452 1180 1623
1872 1442 1831
1570 1490 1670
188o 1470 1560

a
0
0
a
A
0
1
1

1550	 1682

2240	 1450	 1800

1652
1418
1715
1577
1637

1830

week

Amb

Fled 9
14
20
24
28
33

Reamb 2

i



Week

Tabl•.	 39
Pl a ome V01 Lane

(MI)

G. R. 1t.^t.

2846 3241

2508 3187

24 33 2896
2080 2550
2530 3010
2300 2700
1920 2500

2800

Amu 1

0
D
D
0
D
a
e

v

e

v

A

9

Reemb 2 2810	 3830

C.S.

3432

2632
2400

2160
2610
2470

1970
2210

3030

Bed

9
14

20
24
28

33

Mean

3173

2775
2576
2263
2717
2490
2130

3223



A
Extracellular

Table 40
Fluid Vol:: (Bromine Space)

(Liters)

aWeek G.R.	 R.H. C.S. Mean

Bea	 5 15.0	 15.5 14.3 14.9
9 15.1	 15.6 15.2 15.3

14 14.2	 14.5 15.0 14.6
20 16.2	 16.5 17.1 16.6
24 14.7	 15.3 14.6 14.9
28 13.4	 13.9 13.7 13.7
33 14.7 14.9

Reamb	 2 15.0	 15.7 14.8 15.2

1
1
1
I
1
1
1
1
d
1
a
a

i
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D
D
D
a
v

0
e
e

0
t
e

0
a
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Table 41
Thoracic Girth

(cm)

G.A. R.R.

85.7 89.2
83.8 90.5
84.1 88.9
84.5 89.2

88.9
84.5 87.6

Week

Bed G

4
16
29

Reamb 0
4

i

I

C. S.
	

Me ^:1

89.4
	

88.1
87.6
	

87.3
88.9
	

87.3
88.6
	

87.4

87.3
90.2
	

87.4

The measurements were made at the nipple line.

,^ __	 LI



Table
a Abdominal Girth

(cm)

Week G.R.	 R.R. C.S. Mean

Bed	 0 66.0	 75.6 63.8 68.5
4 66.4	 73.7 64.8 68.3

a 16 69.2	 75.9 64.1 69.7
29 68.6	 73.0 63.8 68.5

Reamb	 0 71.1 66.0
4 66.o	 74.o 63. 67.8	 1

The measurements •,rere made at the umbilicus.

1

a

s

.v
e



D
0
D
Q
D
0
1
1
i
1
1
1
1
1
1
A
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Table 43
Right Upper Arm Girth

(cm)

G.F. R.R. C.S.

25.1 24.4 25.1
24.o 24.8 25.4
25.9 24.8 24.8
25.9 24.4 24.8

25.1 24.8
27.0 24.4 26.0

The measurements were made at midbiceps, 15 cm above the olacra,rrn.

Week

Bed 0
4

16
29

Reamb 0
4

Mean

24.5
24.7
25.2
25.0

25.8

a	 .J



Week

Bed 0
4

16
29

Reamb 0

4

^A

0
v

v

a
0

0
i

0
A

A

a

Table 44

Right Forearm Girth
(cm)

G.R. K.R. C.S.

24.0 22.9 24.1
24.o 21.9 23.8
23.5 22.9 23.5
23.6 21.6 23.8

22.2 23.8
2 .̂'. g 21.9 24.4

Me an

23.7
23.2
23.3
23.0

1	 measurements were made 10 cm belo.: the o'_,?crancn.



0
A

9
0
0
1
1
0
1
1
1
1
1
0
0
1

Week

Bed 0
4

16
29

Reamb 0
4

Table 45
Right Thigh Girth

(cm)

G. B.	 R.R.

4>.7	 49.o
44.6	 1+7.9
45.7	 45.4
43.8	 44.9

4o.o
45.1	 48.3

i

C. S.	 Moan

45.7
	

46.8
46.o
	

46.2-
41.9
	

44.3
43.5
	

44.1

43.2
43.2
	

45.5

The measurements were made 20 cm above the upper border of the pa*.^lla.

3
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Table 46
Right Calf Girth

(cm)

Week G.E. R.R. C.S. Mean

Bed	 0 34.1 35.9 34 .8 34.9
4 32.9 32.7 31.1 32.2

16 ` 31.3 29.8 28.6 29.9
29 30.2 28.9 28.9 29.3

Reamb	 0 29.5 30.2
4 34.o 30.5 31.8 32.1

ne m-n asurement were made at the calf, 20 cm below the upper border. o_' the to el:.•...

1



The measurements were made in the right subscapuiar region.

0
v
v
a
A
a

e
v

i

0
e
A
B

Table 47
Thoracic Skin Thickness

(mm)

G.H. R.R. C.S.

8.3 11.0 7.2
9.8 11.6 7.2

10.0 10.3 9.9
9.1

10.0 9.0 8.0

9.0 7.0
10.0 11.0 8.0

Mean

8.8
9.5

10.0

9.0

9.6

Wee k

Bed 1

4
8

29

Reamb 0
4



C. S.

7.5
6.3
7.2

5.0

6.o
4.o

Me a h

7.2
6.6
7.9

6.8

6.o

";he measurements were made over the triceps, 12.7 cm above the olecranon.

0
D
D
D
D
1
1
1
1
1
1
1
1
1
1
0
A
A

i

Table 48
Arm Skin Thickness

(mm)

G.B. R.R.

'J.0 7.3
6.3 7.3
6.3 io.4

5.6
8.o 7.5

7.0
8.0 6.o

Week

Bed 1
2
4
8

29

Reamb 0
4



Table 49
Leg Skin Thickness

G.B. K.F. C.S.

10.0 13.2 8.9
9.4 12.0 10.0

11.1 13.4 9.2
11.7

14.o 9.5 14.0

10.0 8.0
9.0 11.0 10.0

Week

Bed 1
2
4
8

29

Reamb 0
4

Mean

10.7
10.4
11.2

12.5

10.0

tl

The measurements were made anteriorly, 15.2 cm above the upper border of the patella.



aAppendix i -- The Metabolic Unit Physical Plant 	 a

The Metabolic Unit is located in the southeast wing of the P.N.S.

rklosp..tal in San Francisco.	 The ten-bed ward is divided into live double

v	 rooms.	 Each room is equipped  with a sink refrigerator for urine s eci-,	 8	 P

amens, television, radio and stereo record player, and three rooms have air

conditioners and toilets.	 A centrally located nursing station contains

aadequate desk space and a medicine closet with a refrigerator. 	 The

utility room contains a washer and drier and a refrigerator. 	 The Meta-

bolic Kitchen is completely equipped  for re preparing measured diets withP	 YP P	 8

balances, a freezer, a refrigerator, a stove, a dishwasher, and distilled

water.	 The Metabolic Laboratory consists of two rooms with facilities

'	 for balance studies including two freezers, a muffle furnace, an atomic

absor,tion spectrophotometer, a Technicon aLtoanalyzer, distilled wa~er,

Q	 and miscellaneous equipment. 	 In addition to adequate storage space,q	 8	 P	 ,

'	 there are individual offices for the director, the dietitian, the head

nurse, the fellow, and the secretary.

1
1
1

4e
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2

0



e

APYINDIX ii	 Menu #1

TABLE A

Total	 Fool Intake

aGrams Food Meal	 Patterr.

150 Blended juice Breakfast: Blended	 ;Lace
50 Eggb, bud 26 Scrambled erns
69 White bread Toast
4o Butter Butter
15 Jelly Jelly

a
2.5 Instant coffee Milk

450 Whole milk,	 end. Coffee
14 Sugar SugarQ 75 Chicken breast,	 ckd.
20 Rice, dry Lunch: Chicken breast

100 Asparagus, end. Rice
125 Applesauce,	 end. Asparagus'
100 Ground beef, ckd. Brea-1 & b%tter
20 Inst. potatoes, dry Applesauce
75 W.K.	 corn,	 end. Milk
66 Orange sherbet
12 Premium crackers, unsalted tops Dinner.

. 
Gound beef patty

30 Proc. Amer. cheese Mashed potatoes
36o Seven Up Corn

4 NaCl Bread & but	 r
Orange chef	 -t

' Milk

Evening
Snack: Cheese & crackers

Seven Up

4 grams NaC1

1
1
A
0
a
a

PPP--	 _
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TABU B Menu #2

Total	 Food Int ako

grams food Meal Fattern

D125 Orangej uice Breakfast: Orange Juice
50 Eggs, Bud 26 Cornflakes
25 Cornflakes Scrambled eggs
92 bread Toast
30 Butter Butter

600
2.5

Whole milk,	 end.
Instant c-.- fee

Milk
Coffee

14 Sugar Sugar
120 Apple juice
60 Tuna, dietetic Lunch: Apple	 iuice
20 Mayonnaise Tuna sandwich

100 Pineapple,	 end. Pineapple
100 Beef tenderloin,	 raw Milk

e 30 Macaroni, dry
75 Peas,	 end. Dinner: Beef tenderloic.
51 Chocolate ice cream Macaroni

100 Pears,	 cnd. Peas
16 Vanilla wafers Bread & butter
4 NaCl Chocolate ice	 real,

' Milk

Evening
Snack: Pears'

Vanilla wafers

4 grams NaCl

1
1
1
0
1
A
a

1
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APMTDTX ii
7 ABLE ,	 Menu #3

'.'otal Food Intake
Grains Meal Patter:

I

d

qT

i

k

125 Pineapple juice Br-9k:ast:	 Pineapple juice
8G Eggs, Bud 26 French toast

1*!5 Bread Cinnamon & sugar
30 Butter Butter

450 Whole milk, cnd. Milk
2.5 Instant coffee Coffee

21 Sugar Plain sugar
100 Tomato soup, cnd.
3C Proc. Amer.	 cheese Lunch:	 Tomato soup
45 Sponge cake Grilled cheese	 sar ,iwcii

100 Ground beef, raw Sponge cake
100 Potatoes, cnd. Gingr^rale
75 Carrots,	 cnd.

115 Grapefruit :ect.,	 cnd. Dinner:	 Ground bAef p9tty
15 Peanut butter Whole new potatoes
12 Premium crackers, unsalted tops Carrots

360 Coca Cola Bread & cutter
360 Gingerale Grapefruit sections

Milk
NO SALT

Evening	 Mo
Snack:	 Peanut butter & c-rackers

Coca Cola	
L

NO SALT



APPENDIX ii
TABLE D

Total Food Intake
G	 I Foo

a
0
a
0
a
a

0
e

0
a

a

Menu #4

ramp .

150 Grapefruit juice
100 Eggs, bud 26
92 Bread
25 Butter
15 Jelly

600 Whole milk, end.
2.5 Instant coffee

14 Sugar
100 Beef tenderloin.,	 1*3W

100 W.K.	 corn,	 ^-nd.
150 Peaches,	 cnd.
12.0 Tomato juice
50 Chicken breast,	 ckd.
15 Mayonnaise
51 Vanilla ice cream
14 Graham crackers

100 Applesauce, cnd.
4 NaCl

Meal Pattern

Breakfast:	 Grapefruit ju:ce
Omelet
Toast
Butter
Jelly
Milk
Coffee
Sugar

Lunch:	 Tomato juice
Chicken sandwich
Peaches
Milk

Dinner:	 beep .,wde:lci.
Corn
Bread & butter
Vanil-la ice creari
Milk

E-,re ni ng
Snack:	 Graham crackers

Applesauce

4 grams NaCl



0
a
v
0
a
0
v
0
i
1
1
1
1
1
0
1
8
0

Mer 1 #5
APPENDIX ii
TAELE	 E

Total Food Intake
Gra.rr,r Food

125 Orange juice
30 quaker oats, dry

100 Eggs, bud 26
69 Bread
30 Butter

425 Whole milk, end.
2.5 Instant coffee

14 Sugar
75 Macaroni,	 ckd.
30 Proc. Amer. cheese

100 Green beans, end.
100 R. A.	 cheerier,	 end.
100 Beef tenderloin, raw
100 Potatoes, end.
100 Beets, end.
100 Apricots, end.
20 Vanilla wafers

240 Lemonade
360 Coca Cola

4 NaCl

Meal Pattern

Breakfast:	 Oranf-e ,juice
Oatmeal
Scrambled eggs
Toast
Butter
Milk
Coffee
Sugar

Lunch:	 Macaroni & Chees-'-
Green beans
Bread & butter
R. A. 'cherries
Lemonade

Dinner:	 Beef tenderloi.:
Whole new potatoes
Beets
Bread & butter
Apricots
Milk

Evening
Snack:	 Vanilla wafers

Coca Cola

4 grams NaCl

.,
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TABLE	 F

Total Food Intake

Grams Food

125 Grape juice
50 Eggs, b,-d 26
7 Bac-o-chips

65 Bread
40 Butter

560 Whole milk, cnd.
2.5 Instant coffee

14 Sugar
65 Shrimp
20 Rice, dry

100 Tomatoes, cnd.
100 Pineapple, cnd.
100 Ground beef, raw
30 Tomato juice

5 Orion, dehydrated
5 Bread crumbs

20 Inst. potatoes, dry
75 Peas, cnd.

100 Pears, cnd.
150 Cranberry juice

45 Sponge cake
4 NaCl

Menu #6

Meal Pattern

Breakfast:
	

Grape juice
Scrambled e&-,s
w/Bac-o-chips

Toast
Butter
Milk
Coffee
Sugar

Lunch:
	

Shrimp, rice, &
tomato casserole
Bread & butter
Pineapple
Milk

Dinner:
	

Meatloaf
Mashed potatoes
Peas
Bread & butter
Pears
Milk

Evening
Snack:
	

Cranberry juice
Sponge cake

4 grams NaCl
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Menu #7
A PPENTD IX i i
TABLE	 G

Total Food Intake

Grains Food

125 Orange juice
25 Wheaties
50 Eggs, bud 26
69 Bread
40 Butter

610 Whole milk, end.
2.5 Instant coffee

14 Sugar
100 Chicken breast, ckd.
100 Potatoes,	 end.
100 Green beans, end.
150 Peaches,	 end.
100 Beef tenderloin, raw
20 Rice, dry

100 Carrots,	 end.
66 Raspberry sherbet
14 Graham crackers

360 :coot Beer
4 NaCl

Meal Pattern

Breakfast:	 Orange juice
Wheaties
Scrambled eggs
Toast
Butter
Milk
Coffee
Sugar

Lunch:	 Chicken breast
Whole new potatoes
Carrots
Bread & butter
Rasberry sherbet
Milk

Dinner:	 Beef tenderloin
Rice
Green beans
Bread & butter
Peaches
Milk

Evening
Snack:	 Graham crackers

Root Beer

4 grams NaCl

=%. ,

A,- L,
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TABLE; H

odium, mEq

itrogen, gm

t
1
1
A

PA

1

Measured and Predicted Values for Dietary Composition

Mean/Da;
Date Diet. Diet Diet Diet Diet 'Viet Diet of	 all

Aliquoted 1 2 3 4 5 6 7 Mean/Day Assa.s

12-67 902 857 974 94o 886 892 957 915)
6-68 889 923 986 856 761 88 r- ;10 890) 90?

10-68 908 955 953 885 938 879 926 920)
Predicted 953 94o 96o 950 948 951 950 950

12-67 207 228 214 229 235 230 239 226	 )
6-68 195.5 222.9 204.7 205.9 230.2 229.5 216.4 215.1) 219
10-68 204.5 227.4 204.2 204.2 226.6 222.6 232.5 217 .1+)

Predicted 228 213 248 229 274 26o 344 256

12-67 1392 1351 1;45 1450 1556 1330 1486 1444)
6 -68 13S 0 1397 V14 o 1388 14(- ^ 1358 1470 1418) 1422

10-68 1272 1336 1530 1408 1492 1320 1472 1404)
Predicted 1462 1303 1356 1386 1415 1336 1474 1390

12-67 71.86 62.95 66.67 75.79 69.ol 80.69 77.53 72.07)
6-68 70.4o 68.50 64.59 73.24 64.13 73.39 78.04 70.32) 68.71

10-68 62.46 63.05 60.24 68.09 59.27 67.88 65.22 63.74)
Predicted 67.44 63.46 65.87 71.18 71.56 70.41 76.26 69.45

12-67 164.7 152.6 149.7 163.0 163.4 159.3 180.3 161.8)
6-68 154.2 140.8 140.5 138.4 160.1 152.8 168.5 150.7) 1.58.6

to-68 157.6 150.0 16o.o 169.1 172.5 154.7 179.3 163.3)
Predicted 157.3 148.8 135.1 153.0 162.5 155.8 175.0 155.3

12-67 15.8 14.9 12.9 15.4 13.6 13.6 16.7 14.7)
6-68 13.7 14.6 12.5 14.2	 ' 12.8 13.9 15.6 13.9) 14.1

to-68 13.8 13.8 13.8 13.8 13.8 13.8 13.8 13.8)
Predicted 14.5 14.1 12.5 14.o 12.5 14.2 15.5 13.9

.	 i

P, alcium ) mg

P',

a
agnesium, mg

qhosphorus , m

I
otassium, mEq
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APPETIDIX ii Mean Values for Dietary Composition
TABLE	 I

M e a s u r e d Prod' c 
Day Day Day Day Day Day Day 7-Day 7-Da;.
1 2 3 4 5 6 7 Mean_ Near,

Calcium, mg 899 911 971 893 861 885 937 908 950
( 10 ) (50 ) ( 17) (43) (91) (6) (17) (16)

Phosphorus- , cog 1351 136_ 1505 1415 1511 1336 1476 1422 1390
(69) (32 ) (fit) (34) (39) (20) ( $) (20)

Magnesium, mg 202 226 208 213 231 227 229 219 256
( 6 ) (3) (6) ( 14 ) (4) (4) ( 12 ) (6)

Nitrogen, mg 14.4 14.4 13.0 14.4 13.4 13.7 15.3 14.1 13.9
(1.2) (0.6) (0.7) (0.8) (0.5) (0.2) (1.5) (0.5)

Pctassium, mEq 68.2 64.8 63.8 72.4 64.1 74.0 73.6 68.7 09.4
(5.1) (3.2) (3.3) (3 . 9) ( 4. 9) (6.4 ) (7 . 3) (4.4)

Sodium, mEq 158.8 147.8 150.0 156.8 165.3 155.6 176.o 1;,8.6 155.3
(5.4) (6.2) (9.8) (16.2) ( 6.4 ) (3 . 3) ( 6. 5) (6.9)

Calories _ _ _ _ _ _ _ _ 2108

The mean values from 3_duplicate detet'minations tabulated in
table H are shown with standard deviation in parentheses.

r



B
APMMIX ii Calculated Nutrient Content of thea
TABLE	 J Seven Mentis

Nutrient Unit 1 2
Menu

3
Number

14 5 6 7

7-Da;
Mcar

Calories - 2113 2118 2190 2047 2158 2026 2103 2108
Q Protein gm 90.4 87.1 76.5 86.9 77.1 87.8 96.2 86.0

Fat gm 82.6 90.7 87.2 90.0 81.3 78.3 80.3 84.3	 W
Carbohydrate gm 251.9 238.2 27 14.8 222.4 279.5 242.6 248.9 251.2
Iron mg 12.4 12.4 11.6 12.7 13.0 13.9 12.5 12.6

a Vitamin A * IU 9288 8559 20,424 10,173 10,717 10,1C9 24,249 13,3`
Thiarnine * mg 2.83 3.24 2.87 2.84 3.06 3.01 3.00 2.98
Riboflavin*
Niacin *

mg
mg

4.97
4o.2

5.00
4o.8

4.76
34.3

5.07
37.9

4.78
31.7

5.09
33.6

5.12
144 .6

1.97
37.6

Ascorbic Acid* mg 161 1.53 157 165 179 182 1.62 166
Vitamin D* It1 577 717 594 641 640 645 587 629

a
Vitamin B6 mcg 1533 1699 1838 1661 1694 1668 1442 16!4=
Pantothenate mg 5.4 4.9 5.8 6.0 5.4 5.4 6.4 5.6
Biotin mcg 56 53 53 67 56 53 65 58
Folate mcg 83 58 77 61 72 74 90 74
Choline mg 448 499 602 663 745 511 487 565
Inositol mg 448 403 449 511 374 314 491 427
Vitamin B12

Copper
mcg
mg

23
1. 32

30
1.14

23
1.20

30
1.66

23
1.56

27
1.86

29
1.21

26
1.142

Iodine mcg 82 107 84 113 121 151 96 106
Cholesterol mg 638 502 444 824 805 640 556 630

I
*Values include nutrients in one Hexavitamin tablet, which was
administered daily beginnii.g 11 days prior to bed rest.1

O
1
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Apperid; x iii	 rs,,•^^

SODIUM, 	 ►•tPo'1'Asslt,

• G1•:I\'ERAL D1:SCItIP'1'I0N

Qeous
On	 the two channel module ... Na + and K+

ly	 from the sane sarnp lc . 	 On the one channel
are determined simultan-
rnodu 1 e ... Na+ and K+ are

run separately and in sequence.	 The samples are not ct i luted or otherwise
prepared before start of	 test.	 The proportioninc; pun.rp automatically makes

the correct dilution. 	 Lithium is used	 for both Na+ and K+ as an internal
standard.	 Two	 light-sensitive cells,	 located	 in a detector assembly,
measure Na+ or K+ on one side, Li on the.other, their ratio	 is charted on

' the recorder

In this procedure the undiluted strewn supplied by	 the	 sampler,
merges with an air senmenttd strea..i of acid 	 lithium nitrate Jiluent, mixes
and enters	 the dialyzer.	 The dialyzed portion of the sample enters into
an air segmented distilled water stream flowing through the lower half of
the dialyzer.	 This segmented recipient stream enters a glass "T" where
the segmenting air exits to waste, and the sulid stream enters the burner.

REAGENTS

LITHIUM NITRATE

A, - STOCK SOLUTION (1000 meq. LiNO3/L.- 2N H2SO4) - Technicon Formula AR-82-61

Chemical Composition

1 - Lithium Nitrate	 69.0	 8m.
2 - Sulfuric Acid, Conc.	 98.0	 gm.
3 - Distilled Water, q.s.	 1000	 ml.

Preparation

1 - Place the lithium nitrate in a one liter volumeLric flask, add
approximately 500 ml. of distilled water, and mix until
dissolved.

2 - Slowly add the sulfuric acid with :nixing, and allow to cool to
room temperature.

3 - Dilute to volume with distilled grater.

.

353 R 6-3 1-5
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Suu LLIA ANO PO rAS5IM "OUDURF.

B - WORKING SOLUrIOa (125 meq . Li\0 3 / 1.. - 0.25 N 112SO0

O Dilute 125 ml. of stock littiitr.-i nitrate to one liter with
distilled hater. Add 0.5 ml. Brij-35, mix.

0
'a

a
0
0
1
1
1
1
1
1
1
0
A
9

STA; DMMS

STOCK SODIUM STaIDARD (1000 ,1eq. Na'`11,.) - Technicon Formula AR-80-61

Chemical Composition

1 - Sodium Chloride	 58.45 gm.
2 - Distilled Water, q-s.	 1000	 ml.

Preparation

1 - Weigh out sodium chloride on analytical balance and transfer to
a 1000 ml, volumetric flask.

2 - Dissolve, and dilute to volume with distilled water.

STOCK POTASSIUM STANDARD (100 meq. K+/L.) - Technicon Formula AR-125-62

Chemical Composition

1 - Potassium Chloride	 7.456 gm.
2 - Distilled Water, q.s. 	 1000	 ml.

Preparation

1 - Weigh out potassium chloride on analytical balance and transfer
to a one liter volumetric flask.

2 - Dissolve and dilute to volume with distilled water.

WORKING SODIUM-POTASSIUM STA-NDARDS

i
*Dilute stock sodium and potassium standards with distilled water.

lnl.	 of stock Na+ +	 ml. of stock K+ dilute
	
to: maq.Na+/L. meq.K+/L.

10 8 100 ml. 100 8
11 R 100 ml. 110 8
12 8 100 ml. 120 8
13 2 100 ml. 130 2
14 4 100 ml. 140 4
15 6 100 ml. 150 6
16 8 100 ml. 160 8

-2-
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e

01'HU%4*1`.0 I'lOCEDURE MOTES

-	 ,	 r^	 li	 Th e 	proce d ure	 for	 S^diu^.	 ,^ ► ,d 1^at. ► ..siu,.: j.n	 bioloaic.il	 specir ► en.:	 can	 be
run at	 110	 deten. ► inations	 per hour.

'^2 -	 The standards	 ran-c	 fro:.i	 100 to	 160	 in,-q. c-r	 liter	 and	 2.	 to	 8	 me	 .	 K4*
`Ia	 P	 q

per	 li ter.	 The K^ and	 I;., '4	 standards of c- rai>:ed	 together.	 The	 various
co,nbinations	 do	 not	 i n f Iuence each	 ot'icr. There	 is a definite order of

v preference	 for	 running	 the standards. It	 i::	 as	 follows:

•

	

	 Fill the first three sampler cups with 160 iieq. Na + per liter -f-
a8 meq. K-+ per liter  standard . The next seven cups (in sequence) as

follows:

100 meq. Na+ per	 liter + 8 muq.	 K+ per	 liter
110 	

11	 11 11	 it	 +	 8	 11	 if	 it	 it

120 	
if
	

to 08it	 of	 +	 11	 of	 of	 00

130 	
11	 It It	 11	 +	 2	 11

	
to	 It	 11

'

140 	
11	 11 11	 11	 +	 /.	 11	 11	 If	 11

150	 If	
of 11	 of	 +	 6	 11	 11	 11	 It

a 1 6 0	
It	 11 tt	 11	 +	 11	 if	 11	 118

v	 .

Put a 140 meq.	 Na + per	 liter + 4 meq. K+ per	 liter standard in every
10th cup,	 then	 fill	 the	 remait ► ing cups with unknowns to be analyzed.

OTN	 E •	 Do not	 leave a b lank space in sampler.	 Always	 fill	 in with aP	 P	 A	 Y
standard.

Whether running a continuous sample or sampling repetitively, 	 the
160 meq. Na+ per liter or the 8 meq. l.'+ per liter standard should be
positioned between 90-95% on the Recorder scale.	 This will give proper

a sensitivity and range for both procedures.

'
If for experimental purposes
than 100 meq.	 per liter,	 use

i'_ is necessary to run Na+ levels	 lower
the Iva+ filters and the K position on the

control panel.	 Adjust the highest standard used to read 99% on the
scale.	 This will give proper range and sensitivity.

3 - Noise level on both Na+ and K+ should not exceed	 0.75 lines.	 Noise_+
greater than this may be due to:

a)
b)
C)
d)

(See F1

worn manifold
aged membrane
dirty or uncentered capillary
improper flow into capillary

ame Photometer Instruction Manual.)

4 - For optimal bubble pattern and low noise be sure to use 0.5 ml. Brij-35
per liter of lithium nitrate working solution and distilled water recipient.

5 - Na+ is reproducible to + 1 meq. Na+ per Liter while the K+ is reproducible
to + 0.1 meq. K+ per liter.

-3-



0	 Appendix iv -- The Method for Determining Urinary Pyrophosphate

O A fresh sample of the 24-hour urine was diluted 1:2 with dis!illed
water, acidified with 4 N IICl to pH 5.0, and boiled for 2 minutes to destroy

D pyrophosphatase. 	 Five ml were placed on a column containing 10 ml of Dowex

1-X10,	 1-200 mesh,	 chloride	 form (resin height 22	 cm;	 passage	 rate	 0.5-1 ml/

minute). The column was :insect with	 10 ml of water and the elutte checked

to assure a negative reaction for orthophosphate.	 The orthophosphate was

then eluted with 100 ml of 0.05 N HC1 and	 10 ml of water. 	 Pyrophosphate

awas eluted with 0.5 N HC1 and recovered in 6	 fractions of 3 ml each.	 To

each fraction was added 3 ml of a reagent containing 25% 4 N HC1, 3.5%

distilled water, 20% of a 2.5/. ammonium molybdate solution, and 20%, of a

'	 10% ascorbic acid solution.	 The mixture was placed in a boiling water

bath for 10 minutes. 	 Pyrophosphate phosphorus was then determined using

a spectrophotometer at 820 mu, with an 0.02 slit, and KH 2 PO44 standards

1	 made up in 0.02 N HC1.

1
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Robert	 1.	 Hattner,	 M.D.,	 Research Associate

Jon ti.	 Bayers,	 M.D.,	 Research Associate

DKenneth H.	 Hyatt, M.D.,	 Co-Investigator

Milton Z.	 Nichaman ; M.D., Co-Investigator

O William M. Smi th , M.D., Cc-Investigator g

Audrey Cat t^rell, Secretary

Suzanne Thornley,	 B.S.,	 R.N., Head Nurse

Carole Bibeau,	 B.S.,	 R.N., Staff Nurse

Eileen Borge,	 B.A.,	 R.N., Staff Nurse

Carmen Adams, R.N., Staff Nurse

Hazel Pernet, R.N.,	 Staff Nurse

Helen Maliszewski, R.N., Staff Nurse

Grace Stoll,	 L.V.N.,	 Nursing Assistant

James Stephens, Nursing Assistant

j

Appendix v -- Staff Participating in Study

OCharles L. Donaldson, M.D., Principal Investigator

Stephen B. Efulley, M.D., Cc-Principal Investigator

^•	 Donald E. McMillan, M.D., former Principal Investigator

Mary Marsh., R.N., former Staff Nurse

Kathleen Jo, B.S., Sr. Medical Technologist

Barbara Gregory, Laborat ory Techniciang Y^	 Y

Roy Hovey, Labcratory Worker

Beverly Sharpe, former Sr. Technologist

a



) -- Staff Participating in Study

B.S., Metabolic Dietitian

garet Babin, Cook

lay, Food Service Worker

oy, Food Service Worker

rdson, Food Service Worker

pendix i and Exhibit B.
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