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THE EFFECTS OF PARATHYROID EXTRACT ON RENAL
FUNCTION IN MAN

By HOWARD H. HIATT ! ano DAVID D. THOMPSON 2

(From the National Institute of Arthritis and Metabolic Diseases, National Institutes of Health,
Public Health Service, U. S. Department of Health, Education and W elfare, Bethesda, Md.)

(Submitted for publication August 30, 1956; accepted December 13, 1956)

The evidence that parathyroid extract acts di-
rectly on bone appears conclusive (1-3). Whether
the extract exerts an effect on the kidney, how-
ever, has not been so convincingly answered. It
has long been known that an increase in urinary
phosphate follows the administration of parathy-
roid extract (4, 5), but the mechanism of the
phosphaturia has not been clearly elucidated.

Although the osteoclastic action of parathyroid
hormone could effect an increase in urinary inor-
ganic phosphate, it could not simultaneously pro-
duce the hypophosphatemia observed in patients
with hyperparathyroidism. Inhibition by the hor-
mone of the renal mechanism for conserving phos-
phate, on the other hand, would account for both
a rise in urinary and a fall in plasma phosphate.

Our studies demonstrate that a depression of
the maximal renal tubular reabsorptive capacity
for phosphate follows the administration of para-
thyroid extract, although in normal subjects pro-
longed treatment is required before such an effect
is demonstrable.

SUBJECTS AND METHODS

Forty studies were carried out in nine of the normal
subjects, the three patients with post-thyroidectomy hy-
poparathyroidism and the hyperparathyroid male de-
scribed in the previous paper (6). The experimental
procedures have been outlined (6).8 All of the experi-
ments were performed with the patients in the post-
absorptive state.

Four lots of commercial (Eli Lilly & Company) para-
thyroid extract were used. Each lot was shown to be

1 Present address: Department of Medicine, Harvard
Medical School and Beth Israel Hospital, Boston, Mass.

2 Present address: Department of Physiology, Cornell
Medical College, New York, N. Y.

8 The following abbreviations will be employed: GFR,
glomerular filtration rate; RPF, effective renal plasma
flow; Cr, inulin clearance; Cean, para-amino-hippurate
clearance; Tm, maximal renal tubular transport rate;
PTH, parathyroid extract; Ca, calcium; P, inorganic
phosphate.

effective as demonstrated by a rise in serum Ca in at
least one subject. Dosage is expressed in U.S.P. units,
as assayed by the manufacturer. When given intrave-
nously the hormone was usually administered over a
period of 4 to 8 minutes. For the more prolonged stud-
ies it was given subcutaneously at 6 to 12 hourly in-
tervals, except where otherwise indicated.

To study the effects of PTH on TmP, buffered sodium
phosphate, pH 7.40, was infused until conditions of renal
tubular saturation were assured. Simultaneous with
the intravenous administration of PTH a sustaining in-
fusion was begun containing, in addition to inulin and
PAH, an amount of sodium phosphate calculated to
maintain as constant as possible the elevated plasma P
level. Thus, observations of the influence of PTH on
TmP were permitted without the possible interference
of rapidly changing plasma levels.

RESULTS

Acute effects of intravenous parathyroid extract at
endogenous levels of plasma P

A rise in urinary phosphate occurred immedi-
ately following the intravenous administration of
200 to 1,000 units of PTH both to normal (Figure
1) and to hypoparathyroid (Figure 2) subjects.
A typical study in a normal subject is outlined in
Table I, while data from studies in three normal
subjects are summarized in Table II. In two of
the normal individuals, C. H., and J. N, the rise in
urinary P occurred as a result of an increase in fil-
tered P, which in turn, was caused by an increase
in GFR. Phosphate reabsorption was increased
in one subject and unchanged in the other. In
the third normal individual, E. E., the increase in
excreted P could be accounted for by a decrease
in tubular reabsorption of P (Table II). No
change in serum calcium was observed during the
2 to 4 hours following the administration of PTH.
Flushing frequently followed the intravenous ad-
ministration of PTH, and transient headache was
an occasional complaint. A mild and brief tachy-
cardia often occurred, but no changes in tempera-
ture or blood pressure were observed. There was
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no evidence of sensitization or resistance, even in
subjects who received several injections over a
period of twelve months,

Acute effects of intravenous parathyroid extract
under conditions of phosphate loading

As was noted at endogenous plasma P levels, no
constant change in renal tubular reabsorption of
P resulted from the administration of PTH to sub-

jects receiving P infusions (Table III). If in the

study summarized in Table III one selects two
periods with comparable levels of plasma P, e.g.,
the 6th, before the administration of PTH, and
the 7th, after PTH was given, one notes that after
PTH the excretion of P is increased. The rise in
urinary P is ascribable to an increase in filtered P,
the reabsorbed P remaining unchanged. Similar
findings were noted in nine studies in five normal
subjects (Table IV). The levels of TmP fol-
lowing the administration of PTH did not differ
significantly from those seen prior to the adminis-
tration of the hormone (Figure 3). D. F., who
showed the greatest fall in TmP following PTH,
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was unique among the subjects studied in that
spontaneous variations of his TmP of similar mag-
nitude were observed on occasions when no medi-
cation was given. With but one exception a rise
in GFR followed the intravenous administration
of PTH, and on all occasions a striking rise in re-
nal plasma flow was observed (Table IV). In
almost all normal subjects the rise in GFR was
adequate to account for the observed increase in
P excretion.

In the hypoparathyroid subjects, on the other
hand, the rise in urinary P which followed the
administration of PTH resulted not only from an
increase in filtered P, but from a striking dimi-
nution in the reabsorbed P as well (Table V). A
fall in TmP was seen in all three hypoparathyroid
subjects, although in A. W. a negligible decrease
in response to PTH was observed on one occasion
(Figure 4). The same slight but consistent rise
in GFR and striking increase in RPF noted in
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TABLE 1

EFFECTS OF INTRAVENOUS PARATHYROID EXTRACT ON RENAL FUNCTION.
AT ENDOGENOUS PLASMA PHOSPHATE LEVELS

ELAPSED CpAH CiN PLASMA P PHOSPHATE
TIRE | L in | ml/min. | mM/ml. | FILTERED | EXCRETED | REABSORBED
Min, M/ min, pM/ min, ni/min.
82-106 | S35 2 101 123 8 s
106-123 | si8 108 1.04 n 7 106
123-152 | 458 106 1.03 109 3 103
152-189 | &8 138 1.00 138 20 ns
189-217 | 825 130 0.96 125 u 101

J. N, 22 yeor ol‘ normal male.
ining invlia infusion begun at 51 min.

[

155 ~ 160 min., 1000 USP uaits of porathyroid extract i.v.

TABLE II

ACUTE EFFECTS OF INTRAVENOUS PARATHYROID EXTRACT AT ENDOGENOUS PLASMA
PHOSPHATE LEVELS IN NORMAL INDIVIDUALS

Units CpaAH CiIN Plasma P Phesphete M/ min.
Subject of wl / min, ml / min, M/l Filsered Excreted Realiserbed
Extroct | Before | After | Befors | Atter | Before | After | Before | After | Before | After | Before | Afrer
CH. 800 550 674 121 145 e | L7 136 84 2 1 134 169
E.E. 800 620 930 130 131 1.08 | 1.06 140 139 18 137 121
J.N. 1000 502 832 12 134 1.03 | 0.98 115 131 2 108 109
TABLE III
EFFECTS OF INTRAVENOUS PARATHYROID EXTRACT ON RENAL FUNCTION
DURING PHOSPHATE LOADING
Elopsed | Urine | Cpay Cin | Plosma Phosphate p / min,
Period Time Flow P
min. ml/min, | ml/min. | ml/min. | pM/ml | Filtered | Excreted | Reabsorbed
0 Invlin, PAH infusion bequn.
1 41~ 59 | 545 538 142 1.09 155 4 151
2 59~ 75 8.00 500 135 1.07 144 4 140
76 Inulin, PAH, buffered sodium phosphate infusion begun.
3 109 - 139 8.90 543 140 216 302 92 210
4 139-170 | 5.00 502 142 2.52 358 152 206
H 201 - 221 4.85 463 130 3.53 459 262 197
6 221 - 243 3.18 500 141 4.02 566 329 27
2 Mgintenance inulin, PAH, phosphate infusion begun.
247 - 251 200 USP units of parathyroid extract i.v.
7 279 - 301 3.6 652 152 4.15 625 386 239
8 301 - 319 2,56 591 144 4.10 590 348 2

CH. 17-yeor old nomal male.
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TABLE: IV
ACUTE EFFECTS OF INTRAVENOUS PARATHYROID EXTRACT ON RENAL FUNCTION IN NORMAL SUBJECTS
Units -~ Ceran Cw TaP

Dote |Sebject | of | Béfeim |- After | Percent | Befere | Aher | Perceat | Befare | Abter -] Poscont
| Enrect | mizmin | ol 7min, | Change | wl/min. | ai/min. | Chonge |uit7min. | ui/ain| Chemge
yn/se| cn | 200 [ ek ev-fen | w | e of w | as [ +n
vesa|cn | 2 | 0 || vl | w | +7] | w | en
sl cn | soo | a8 | s [hu | sl v |6 o | ue | ws e
ol e so0 | s | w0 fsa | s | s |en0 | o VI T
s/s/sa| EE | o0 | e | we [+ | ous | st ez | m |+
erorsa| am fwo | s | ms [+ | ome | en | m 5 | -n
era/sa | LN | 1000 : ' | wm ["dw | m w |+
syss{ok | soo | s | 0 ke | ol o |tee| w ®|-2
yawss|er | s | s | a0 [+ % | mfen| » 1w |+

normal subjects occurred in the hypoparathyroid
patients (Table VI).
The acute administration of PTH had no dis-

cernible immediate effect on plasma calcium or

potassium or on urinary calcium in any of the
subjects.

Effects of prolonged treatmemt with parathyroid
extract

Hyperparathyroidism was induced in five nor-
mal subjects on six occasions and in two hypo-
parathyroid patients by the administration of
1,800 to 4,500 units of extract over periods of 60
to 120 hours. In all subjects hypercalcemia, hy-

pophosphatemia, and an increase in urinary cal- .

cium and phosphate were observed (Table VII).
Two subjects complained of mild skeletal pain,
anorexia, polydipsia, polyuria, and constipation.

| [ 1 I | |
PARATHYROID EXTRACT i.v.

~250 - .
F 0
3 h\,/-'
; )\'/\0
e E -
= B e el
Eisol- oot - .
[ o
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<1000 .~ N -~ *0=—0 C.H. (200 UMITS)
W L e e—eEE(900 * )
w | T - e 6--=0 JN(1000 * )
5 Treeo._g ®—-eDF(S00 " )
3 %or 0——0EP(500 * )]
a
g ° 1 | ] ] | 1

[ [ % ° 30 60 %0 120

MINUTES

Fic. 3. VariaTioNs IN TMP 1N Five NorMAL Sus-
JEcts BErFoRE AND FoLLOWING THE INTRAVENOUS Abp-
MINISTRATION OF PARATHYROID EXTRACT

These syrnptoms as' well as the chemical abnor-
malities rapidly disappeared after discontinuation
of the hormone.

The hyperparathyroid state was characterized
by a depression of TmP in both normal (Table
VIII) and hypoparathyroid (Table IX) sub-
jects. The fall in TmP ranged from 27 to 64 per
cent below control levels (Table X). In W. R.
on one occasion (5/6/55) the TmP was reduced
by parathyroid extract to the level observed in the
only patient with spontaneous hyperparathyroid-
ism studied. The latter, a 72-year-old male with a
plasma Ca of 14.05 mg. per 100 ml. and a plasma
P of 0.53 pM per ml. was found to have a TmP of

26 pM per minute.

The effect of the prolonged administration of
parathyroid extract on Ci, and on Cpag, in con-
trast to the results in the acute studies, was incon-
stant (Table X).

Renal function studies were carried out in a
hypoparathyroid patient in the untreated state
(plasma Ca, 7.10 mg. per cent; P, 142 uM per
ml.), in an “isoparathyroid” state, following the
daily administration of 100 units of extract for 5
days (plasma Ca, 10.05; P, 1.10), and in a hyper-

- parathyroid state, following the daily adminis-
- tration of 900 units of extract for 3 days (plasma

‘Ca, 1290; P, 0.68). Average TmP values of
170, 150, and 70 »M per minute, respectively, were
found at these times (Figure 5). In a similar
series of studies in a second hypoparathyroid sub-

~ ject, B. C,, a progressive lowering of TmP with

increasing doses of extract was again mnoted
(Table XI). Of interest is the fact that 100 units
of parathyroid extract daily for 3 days served to



EFFECTS OF PARATHYROID ON RENAL FUNCTION

561

TABLE V
ACUTE EFFECTS OF PARATHYROID EXTRACT ON
RENAL FUNCTION IN HYPOPARATHYROIDISM

ELAPSED PHOSPHATE
TINE dcm: . ..lc/':.. '::’/":. P "FILTERED | EXCRETED | REABSORBED
Min. uM/ min, wM/ min, pM/ min,
-9 | 36 8.0 2.26 18 ) 102
97-116 | 36 7.0 2.60 19 % 94
Ne-13 | s 7.5 3.00 22 6 10
s9-12 | ™ 840 2.80 235 Y 58
192-216 | 625 9.0 2.57 Pe 183 “
L. D., 52 year old female, post- ive hypoporathyroidism.

Continuous infusion of M;nd sodium phosphote oad inulin.
137 ~ 145 min., Porathyroid extract, (Lilly no. 628857), 500 USP units i.v.

lower B. C.’s plasma P and TmP without altering
the level of plasma Ca. Hyperparathyroidism was
induced in this subject by intermittent intravenous
administration of extract.* This was the only one
of the prolonged studies reported in hypopara-
thyroid patients in which PTH was given by other
than the subcutaneous route. D. F. and W. R,,
two normal subjects, received three successive
daily infusions, each containing 1,500 units of
extract, and each given intravenously over a six-
hour period. No effect on plasma Ca or P or on
TmP (measured 15 hours after the last infusion

subcutaneous injections over a similar period pro-
duced marked hyperparathyroidism (Table VII).

DISCUSSION

Two explanations have been offered for the in-
crease in urinary phosphate usually observed fol-
lowing the administration of parathyroid extract.
The evidence supporting these hypotheses, an in-
crease in the load of phosphate filtered through
the kidney, on the one hand, and a diminution in
the tubular reabsorption of phosphate, on the
other, has been summarized by Bartter (8). The

4The fall in Ci in this subject in the hyperparathy-
roid state was believed ascribable to mild congestive
heart failure, a state known to be accompanied by a
reduced GFR (7). Digitalis, with which she had been
treated for signs of failure noted one year previously,
had been omitted prior to the administration of para-
thyroid extract.

rise in filtered phosphate has been ascribed to an
increase in glomerular filtration rate, to a rise
in plasma phosphate, or to both (9-11). Indeed,
the demonstration that phosphaturia follows the
administration to animals of formalin-inactivated
(as assayed by its effect on serum calcium) para-
thyroid extract has been interpreted as indicating
that the observed increase in urinary phosphate
is an artifact ascribable to some non-hormonal
component of an exceedingly heterogeneous prepa-
ration (12).

Qur data indicate that the phosphaturia seen
immediately following the intravenous adminis-
tration of the extract to normal individuals is the
result of an increase in GFR with a consequent

250 - 1
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TABLE VI
ACUTE EFFECTS OF INTRAVENOUS PARATHYROID EXTRACT ON RENAL FUNCTION IN HYPOPARATHYROIDISM
Units CpaH Cin TmP
Date | Subject of Before After | Percent | Before After | Percont | 3efore After | Percent
Extract | ml/min. | ml/min. | Chonge | w!/min. | ml/min. | Chonge | wM/min. | pM/min. | Chonge
8/25/54 | AW, 500 9% 103 + 7 158 142 - 10
2/25/55| AW 500 498 852 + N 108 [1}] +S 137 75 - 45
2/22/5 | 8.C. 500 230 418 + 75 &3 (1] + 10 9 50 -4
3/9/55 | LD 500 328 668 + 102 - 87 + 16 9 1] -8
TABLE VII

EFFECTS OF PROLONGED ADMINISTRATION OF PARATHYROID EXTRACT ON PLASNA
AND URINARY CALCIUM AND PHOSPHORUS

Total Plosmo Co Plosmo P Urine Co Urine P
Subject Units of | , ‘H?“"’ °" mg. percent pM/ml g/ min, b/ win,
Extract : Before | After | Before | After § Before | After | Before | After
Yomal
C.H. 7/13/54 | 4000 60 9.80 | 13.50 | 123 | 102 9 82
W.R. 8/19/54 | 4500 2 10.02 | 13.90 | G.96 | 0.73 3 82
W.R. 5/ 6/55| 4000 72 9.40 | 15.20 | 0.98 | 0.63 | 280 | 420 7 a
E P. 3/31/55 | 2500 120 10,60 | 1290 | 117 | 0.68 | 213 | 506 L] 20
L B8.11/22/54 | 2100 72 9.20 | 1200 | 0.90 | 0.70 | 257 | 444 | 16 u
W.H.10/22/54 | 1800 6 860 | 1131 | 1.23 | 0.9% | 16} a0 9 »
Hypoporathyroid
AW 9/30/54 | 3000 9% 70 | 1290 | 142 | 068 | 35 ” 6|
B.C. 2/24/54 | 2500 60 8.08 | 1195 | 135 | 0.7¢4
TABLE VIII ; T

RENAL EXCRETION OF PHOSPHATE BEFORE (A) AND AFTER (B)
ADMINISTRATION OF 1500 USP UNITS OF PARATHYROID EXTRACT DAILY FOR 3 DAYS

ELAPSED PHOSPHATE
Time | CPAR | Cin | PLASMA P 7o, SroFD | EXCRETED | REABSORBED
Min. ml/min. | ml/min. ph/ml. M/ min M/ min. M/ min.

Al s0-109 | s 100 2.0 3 104 139
09-139 | s80 102 PR]) P22 w0 136
139-169 | ss5 106 3.05 u 8 w

Bl1m-22 | e84 2 2.36 m U )
-2 | 665 107 261 m us 54
2%6-293 | 76 m 2.33 259 p3F! 4

W. R. 22 yeor old normal male.
Continuous infusion of buffered sodium phosphate ond inulin.

rise in filtered phosphate. In hypoparathyroid parathyroid extract produces not only a rise in
subjects the relative increase in phosphate excre- filtration rate, but a depression of tubular reab-
tion is even more striking, for in such individuals sorption of phosphate as well. Repeated subcu-
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TABLE IX

RENAL EXCRETION OF PHOSPHATE BEFORE (A) AND AFTER (B)
ADMINISTRATION OF 900 USP UNITS OF PARATHYROID EXTRACT DAILY FOR 3 DAYS

ELAPSED PHOSPHATE
v | CPAH | Cin | PLASMA P o D | EXCRETED | REABSORBED
Min, ul/min. | wl/min. nM/ul. nlh/ min, ni/ min nl/mia.
Alles-205 | %.5 265 29 ® 6
ws-22| 9 8.0 7 m % )
u5-29 | 95 0.5 3% 30 188 2
Blus-1s| 206 | m X/ m 16 )
28-26 | 28 | 235 n2 %7 s
26-286 | 22 | 129 307 % 25 0

A. W., 37 yeor old hypoporathyroid male.

Continvovs infusion of invlin and buffered sodium phosphate.

TABLE X
EFFECTS OF PROLONGED ADMINISTRATION OF PARATHYROID EXTRACT ON RENAL FUNCTION
Tonl Howrs of C pay Cin TwP
Sebjoct Units of | o ien | Before | Afer | Percemt | Before | Atter | Percont | Before | Afver | Povcumt

Extroct ml/min. | ml/min.| Chenge | ml/min. | ml/min. | Chonge |puM/min.| pM/min. | Chenge
Nermel
CH 7/13/54 | 4000 I’ 550 763 | +39 | s 15 | sz | 0 e | -3
W.R 8/19/54 | 4500 n 585 8 | +u | H] 7| 2 6 -@
W.R. 5/ 6/55 | 4000 n 558 s | + 2 | w2 s | -7 8 » | -u
£ P, 3/31/55 | 2500 120 537 W | -2 9% s | -un | no “ | -
LB 11/22/54 | 2100 n &6 87 | -1 | 3% m o ”n -
W.H.10/22/54 | 1800 ] 904 8 | - 2|15 129 3| nmol-u
Hypeporathyreid
AV 9/%/54 | 2700 n 157 0 | +7 % 12 | +u | ws n |-»
B.C 2/24/54 | 2500 6 2% m | -2 ] st |- m % | -8

taneous administration of extract, however, both
to normal and to hypoparathyroid subjects in-
duces a state of hyperparathyroidism, character-
ized by an invariable and striking diminution in
TmP. No effort was made to determine the mini-
mal period of extract administration required be-
fore a tubular effect is demonstrable in normal in-
dividuals; sixty hours was the shortest duration
of an experiment involving the subcutaneous ad-
ministration of hormone, and a 31 per cent de-
crease in TmP was observed. Why the tubular
effect is more readily demonstrable in the hypo-
parathyroid than in the normal individual is un-
known, but this phenomenon may have a parallel
in the increased sensitivity to small amounts of
thyroid noted in patients with myxedema (13).

Of considerable interest is the fact that the in-
duced hyperparathyroid state in several of our

subjects was not accompanied by a rise in GFR or
in RPF. These observations strengthen the thesis
that the factor in parathyroid extract exerting an
action on renal hemodynamics is distinct from
the hormonal principle(s) responsible for hyper-
calcemia and a reduction in TmP. While our
data support the concept that the phosphaturia
seen in normal subjects immediately after the in-
travenous administration of PTH is not the
result of changes in renal tubular transport of
phosphate, they also demonstrate that under ap-.
propriate conditions tubular reabsorption of phos-
phate is profoundly inhibited by the hormone.
Similar findings have been noted in the dog by
Handler and Cohn (14).

The fact that prolonged administration of the
extract is required to depress TmP in normal
individuals raises the question as to whether the
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TABLE XI
EFFECTS OF PARATHYROID EXTRACT ‘1N HYPOPARATHYROIDISH (B.C.)
Due | Poretimeid J:'.‘ :{:‘: "c."" ""P"" Cea | O Phesphote (sM/min.)
Bavoct | = e | alaia] ek ph(‘;ﬂ: ‘al/min. | wl/min, | Filtered | Excreted | Resbserbed
2/9/55 | Mese o | | | s
26 Contingous inlusion of invlin, PAH, and phesphete
09121 685 | 740 | 333 | 22 | IS | 22 | 14 138
w1 o [ wn | o | e e 16 1]
13-19) 280 | 836 | a00. | 22 | s | -2 19 125
Mean 2% ns m-l 132
2/4/55 | 50w bid 0 756 | oo -
for3days | 26 Continwous infision of inslin, FAH, ead phosphete
Bl 832 200 | 267 | %6 |0 | 24 | ]
124157 | 882 | 2% | 28 Ry | 166 n
157-17] 9.0 | 6 | 32 | 2% | w3 m 1 8
Moan 2 | w4 | 20 ™ 85
2/24/55 | 00w 0 nes | o
12be.xSi.v.] 109 Contiavous infusion of luglh,'PAll, ond phosphate
Mm-25| 3.4 s e 1.7 s ” 0
25-201 | 345 2 | 28 5.5 1) n ss
-0 a0 | 003 | 3% | 2% 5.5 199 w Q
[ 2 6.6 n % [

hormone acts directly on the renal tubule. That
the hypercalcemia produced by the hormone is
not responsible for the change in tubular transport
of P is indicated by the demonstration that a rise
in plasma Ca leads to an increase in the tubular
reabsorption of P (15). In addition, the prompt
and striking fall in TmP which follows the intra-
venous administration of parathyroid extract to

LY
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@ NO MEDICATION
© PARATHYROID EXTRACT 100 USP UNITS $.C. QD X §

a - a 90 = * sc.a0x3
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8
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o

120
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]

100
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F16. 5. TUBULAR REABSORPTION OF PHOSPHATE AT
SEVERAL LgveLs oF FiLTERED PHOSPHATE IN A Hyro-
PARATHYROID SUBJECT IN THE UNTREATED STATE, IN AN
“ISOPARATHYROID” STATE, AND IN A HYPERPARATHYROID
StATE

hypoparathyroid subjects strongly suggests a di-
rect effect of the hormone on the renal tubule.

No manifestations of hyperparathyroidism were
observed in W. R. following the intravenous ad-
ministration of 1500 units of extract over a six-
hour period on each of three successive days.
Whether the renal tubule and bone of the normal
individual must be constantly exposed to the ex-
tract for an even more prolonged period of time
before a change in TmP or in calcium metabolism
is demonstrable remains to be answered.

The demonstration of an action of PTH on the
kidney does not, of course, exclude an effect on
bone. Indeed, only by invoking an action of the
hormone at both sites can one satisfactorily ex-
plain the chemical aberrations characteristic of
patients with hyperparathyroidism. It would ap-
pear reasonable, then, to assume that the secre-
tion(s) of the parathyroid alters metabolic proc-
esses in bone, in kidney, and possibly even else-
where.

SUMMARY

1. The intravenous administration of parathy-
roid extract results in a phosphate diuresis. Such
an effect in normal subjects can generally be ac-
counted for by a rise in filtered phosphate sec-
ondary to a rise in glomerular filtration rate with-
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out any decrease in phosphate Tm. In hypopara- the excretion of nitrogen, phosphorus, calcium, and
thyroid individuals there is a diminution in the magnesium, with some remarks on the solubility of

bular b . £ phosphat 1 calcium phosphate in serum and on the pathogene-
tubular reabsorption of phosphate as well as an sis of tetany. J. Biol. Chem., 1925, 66, 217.
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