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ABSTRACT. Glomerular filtration rate (GFR), 
maximal tubular reabsorption of phosphate 
(TmP04) , and fasting plasma phosphate have 
been measured in states of normal growth (child­
hood) and pathological growth ("active" acro­
megaly, pituitary dwarfism) and in adult controls. 
GFR and TmP04 were corrected for a mean body 
area of 1 m2 73. GFR, TmP04 and TmPOi/U of 
GFR were higher in active acromegalics than in 
adult controls and successfully treated acrome­
gaUcs. TmP04 and TmP04/U of GFR were higher 
in normal chlldren than in adult controls. GFR 
was not significantly différent. GFR and TmP04 
were lower in pituitary dwarfs than in normal 
children, whereas TmP04/U of filtrate was not 
significantly différent. 

Fasting plasma phosphate was significantly 
higher in "active" acromegaly and normal children 

GR O W T H is generally associated with 
high blood phosphate . I t has been long 

recognized, indeed, t h a t fast ing blood phos­
pha te was higher in normal children ( 1 ) and 
in "ac t ive" acromegalics (2 ) than in normal 
adults . T h e cause of this phenomenon is not 
clear bu t some expérimental d a t a implicate 
growth hormone . Adminis t ra t ion of growth 
hormone raises the level of blood phosphate 
in normal m a n ( 3 ­ 6 ) and in normal and 
thyropara thyro idec tomized dogs ( 7 ) . Th i s 
rise in blood phospha te is most l ikely sec­
onda ry to an increase in phospha te reab­
sorption b y the k idney ( 4 ­ 7 ) . 

As pa t ien ts with "ac t ive" acromegaly are 
in the s ta te of chronic oversecretion of 
growth hormone and as a slight oversecre­
tion of growth hormone has been found in 
children, as compared to normal adul ts ( 8 ) , 
it is t empt ing to ascribe a t least pa r t ly the 
high blood phospha te found in the two states 
to the rénal action of growth hormone. 

In order to test this hypothesis we mea­
sured glomerular filtration ra te ( G F R ) and 
maximal tubu la r reabsorpt ion of phosphate 
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than in adult controls. A highly significant corré­
lation was found between fasting plasma phosphate 
and TmP04/U of GFR in the acromegalics, the 
normal children, the adult controls and also when 
ail groups were pooled. 

It is concluded that the rénal handling of phos­
phate régulâtes the concentration of phosphate in 
the plasma in normal and pathological growth as 
well as in normal adults. Chronic oversecretion of 
growth hormone alone can account for the raised 
tubular reabsorption capacity for phosphate seen 
in "active" acromegaly. From the data obtained in 
the pituitary dwarfs, it is apparent that the power­
ful tubular phosphate transport System in children 
is little dépendent on growth hormone sécrétion 
and that additional factors must be operative. 
(J Clin Endocr 34: 452, 1972) 

( T m P 0 4 ) in pat ients with "ac t ive" acro­
megaly or successfully t rea ted acromegaly, 
in normal children, in p i tu i t a ry dwar f s and 
in adul t controls, and tr ied to corre la te thèse 
rénal indices with fast ing p la sma phospha te 
concentrat ions. 

Materials and Methods 
Rénal studies were performed in 15 patients 

with acromegaly, 19 normal adult subjects, 15 
normal children and five children with pituitary 
dwarfism. In the group of patients with acro­
megaly, structural changes characteristic of 
the disease were présent, and enlargement of 
the sella turcica was demonstrated by x­ray. 
Twelve out of 15 were untreated: ail 12 were 
considered to be in an "active" phase of their 
disease at the time of the study. They were 
selected on the following basis: 

1. The sérum concentration of growth hor­
mone (GH) measured at 9:00 AM at rest, 
and in the fasting state was higher than normal 
( > 10 ng/ml). 

2. Plasma inorganic phosphate value (as 
F) above 4 mg/100 ml was obtained on several 
occasions in the weeks preceding the rénal 
studies. 

3. One or more clinical signs of GH over­
secretion were présent, such as récent enlarge­
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ment of hands or feet, impairment of glucose 

tolérance, or hyperhydrosis. 

4. There was no sign of thyroid dysfunc-

tion as judged from physical examination and 

sérum concentration of protein bound iodine. 

The three remaining patients with acromegaly 

had been previously treated, one (M 44) by 

hypophysectomy, one (F 37) by section of the 

pituitary stalk, and one (M 48) by irradiation. 

In thèse three subjects, the sérum GH was 

normal or undectectable. The fasting plasma 

phosphate was constantly below 4 mg/100 ml 

and there were no clinical signs of GH over-

secretion. 

The adult controls were 19 patients with 

benign functional disorders in whom careful 

examination, including biological and x-ray ex-

ploration, failed to reveal any organic disease. 

The 15 children considered to be normal 

were convalescent from benign illnesses and 

free of metabolic, endocrine or rénal abnor-

malities. They were ail prepubertal. The five 

pituitary dwarfs were untreated at the time of 

the study. The diagnosis was made by the 

usual physical and biological criteria. The 

fasting blood GH was low or undetectable, 

and showed no significant response to insulin 

hypoglycemia. They were ail subsequently 

treated with HGH and exhibited the expected 

spurt of growth. 

Rénal Studies. Ail subjec ts were hospitalized. 

Renal studies were begun a t 9 AM a f te r 

food had been withheld for 14 hr . T h e blad-

der was catheter ized and the cathéter re-

mained in place th roughout the experiment. 

Blood was d rawn for b lank déterminat ion 

and for control blood phosphate . A priming 

dose of inulin and phospha te was adminis-

tered. I t was followed b y a " sus ta ine r" solu-

tion containing inulin and phosphate infused 

at a rate designed to give a slowly-rising 

sérum phospha te value in the range of 7-12 

m g / 1 0 0 ml and a sé rum inulin value of about 

3 0 - 5 0 m g / 1 0 0 ml. T h e composition of the 

adminis tered solution was similar to that 

used previously in our l abora to ry ( S ) . T h i r t y 

min. a f t e r the infus ion was begun, ur ine was 

collected for 6 consécutive periods varying 

in length f r o m 10-15 min. In the middle of 

each period, blood was d rawn f r o m an an te-

cubital vein. Each period was ended b y wash-

ing the b ladder with distilled water and air . 

Calculations. P lasma phosphate and inulin 

were plot ted against t ime to permi t interpo-

lation. I t was assumed tha t the p lasma value 

for a given collection period was 2.5 min be-

fore the midpoint . T h e clearance of inulin 

was calculated in the usual manner . Fi l tered 

phosphate was calculated as the p roduc t of 

the inulin clearance and plasma phosphate . 

Reabsorbed phosphate was calculated as the 

différence between the filtered and the ex-

creted phosphate . T h e rat io of filtered phos-

pha te to reabsorbed phosphate was a lways 

above 2. There fo re a maximal tubula r reab-

sorption r a t e of phosphate ( T m P O j ) was 

thought to have been reached in each experi-

ment . Reabsorpt ion of phosphate ( T m P 0 4 ) / 

U of f i l t rate was also calculated, as the rat io 

of T m P O i to G F R , multiplied b y 100. 

T h e corrélation coefficients have been cal-

culated with a computer G E 235. 

Chemical methods. Inul in was de termined in 

plasma and urine b y the method of Roe et 
al. ( 9 ) , inorganic phosphorus b y the method 

of Fiske and Subbarow (10 ) . Growth hor-

mone was est imated b y the radio immuno-

assay of Glick et al. ( 1 1 ) . H u m a n growth 

hormone was labelled with I'^^ b y the method 

of H u n t e r et al. ( 1 2 ) . 

Results 

1. Fasting plasma phosphate on the day of 
renal studies 

a. Adult subjects: controls, pa t ients wi th 

"ac t ive" acromegaly and with t rea ted acro-

megaly. 

As seen in tables 1 and 2, the p lasma phos-

phorus dur ing fast ing was higher in the pa-

tients with "act ive" acromegaly (mean 4.50 

m g / 1 0 0 ml ± 0.50 SD) than in control sub-

jects (3.14 m g / 1 0 0 ml ± 0.51. P < 0 .001) . 

Although da ta f rom only three t rea ted 

acromegalics were available, it is appa ren t 

tha t the values were lower than those of a n y 
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TABLE 1. "Active" acromegalics 

Sex Aee 

ijouy 

A.rc3, 

m2 

GFR* 

ml/min 
TmPO^* 

mg/min 

TmP04 
X iUU 

GFR 

Plasma PO4 

mg/100 ml 

Plasma GH 

ng/ml 

M 44 1.97 132.2 6.34 4.80 4.50 41 

M 20 2.16 1S3.8 8.88 S.78 5.60 76 

F 30 1.88 138.0 5.97 4.30 4.20 78 

r 57 1.49 7.40 4.30 4.OU ir\ i\j 

F 45 2.00 146.6 6.06 4.10 3.72 34 

M 36 1.96 117.0 5.23 4.46 4.80 51 

M 34 2.00 208.5 10.66 5.08 4.50 36 

F 57 1.74 206.7 9.22 4.45 4.22 125 

M 28 1.94 122.0 5.89 4.83 4.80 14 

F 38 1.98 131.4 5.58 4.24 3.90 38 

M 38 1.80 125.4 6.26 4.99 4.70 70 

F 75 1.70 137.1 6.71 4.90 4.48 240 

Mean 148.3 ± 32t 7.02 ± 1.8 4.71 ± 0.49 4.50 ± 0.50 

Treated Acromegalics 

F 37 1.78 100.0 2.92 2.92 2.68 

M 48 2.20 85.8 3.22 3.74 3.59 

M 44 2.13 92.3 2.62 2.83 3.35 

Mean 92.7 2.92 3.16 3.21 

* Corrected for a mean body area of 1 va?Ti. 

t S D . 

TABLE 2. Adult controls 

Body 

Area GFR* TmP04* 
TmP04 

X 100 
Plasma PO4 

Sex Age m2 ml/min mg/min GFR mg/100 ml 

M 43 1.61 106 3.S6 3.34 3.91 

M 23 2.40 127 3.91 3.08 3.25 

M 24 1.90 167 5.9S 3.50 3.50 

M 26 1.80 131 4.18 3.20 3.31 

M 29 1.70 123 3.35 2.71 2.81 

M 33 1.70 118 2.99 2.52 3.13 

M 33 1.65 107 2.77 2.59 2.74 

M 26 1.80 126 4.34 3.45 3.65 

M 27 1.70 139 4.33 3.10 2.80 

M 53 1.74 110 3.41 3.08 3.08 

M 40 2.16 128 4.81 3.74 3.09 

F 50 1.59 116 2.49 2.14 3.28 

F 56 1.49 87 1.99 2.27 2.93 

F 23 1.43 133 5.43 4.09 3.78 

F 29 1.47 lis 3.71 3.30 3.95 

F 32 1.67 121 3.51 2.89 2.48 

F 44 1.37 113 3.19 2.83 2.97 

F SS 1.44 lis 3.78 3.29 3.55 

F 50 1.65 88 2.39 2.72 2.46 

Mean 119.5 ± 18t 3.69 ± 1.01 3.04 ± 0.49 3.14 ± 0 . 5 1 

* Corrected for a mean body »rea of 1 ra^li. 
t S D . 
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of the "ac t ive" acromegalics. I t is also évi-

dent tha t they are indist inguishable f rom 

the values for control pat ients . 

b. Normal children and adult controls 

(Tables 2 and 3 ) . As usual p lasma phos-

phorus was higher in children (4.84 m g / 1 0 0 

ml ± 0.64) than in adults . T h e différence 

was significant. ( P < 0 .001) . 

c. Normal children and pituitary dwarjs 

(Tab le 3 ) . Although the mean p lasma phos-

phorus was lower in the p i tu i ta ry dwarfs 

(4.21 m g / 1 0 0 ml ± 0.40) t han in normal 

children (4.84 m g / 1 0 0 ml ± 0.64) the dif-

férence is not significant (0.05 < P < 0 .10) . 

d. Pituitary dwarjs and adult controls 

(Tables 2 and 3 ) . T h e mean plasma phos-

phorus was higher in the p i tu i t a ry dwarfs 

(4.21 m g / 1 0 0 ml ± 0.40) than in adul t con-

trols (3.14 m g / 1 0 0 ml. P < 0 .01) . 

2. Rénal handling of phosphate 

a. Patients with acromegaly and adult 

controls (Tables 1 and 2 ) . G F R / U of body 

a rea was significantly higher in the pa t ien ts 

with "ac t ive" acromegaly (148.3 m l / m i n ± 

32) than in adult controls (119.S m l / m i n ± 

17.8) ( P < 0.005) . T h e pat ients wi th t rea ted 

acromegaly have values of G F R lower t han 

those of any of the pat ients with "ac t ive" 

acromegaly, and also lower than in 17 of the 

19 normal subjects. Thèse pat ients might 

have been rendered slightly hypopi tu i ta ry . 

T m P 0 4 / U of body area was also signifi-

cant ly higher in the pat ients with "ac t ive" 

acromegaly (7.02 m g / m i n ± 1.8) than in the 

two other groups (Adul t controls: 3.69 m g / 

min ± 1.01. P < 0.001, pa t ients wi th t rea ted 

acromegaly: 2.92 m g / m i n . P < O.OOS). 

— — ^ X 1 0 0 ) 
G F R / 

was significantly higher in "ac t ive" acro-

megaly (4.71 ± 0.49) than in adul t controls 

(3.04 ± 0.49. P < 0.001) or in pat ients wi th 

t reated acromegaly (3.16. P < 0 .001) . 

TABLE 3. Normal children 

Sex Age 

Body 

Area 
m2 

GFR* 

ml/min 
TmP04* 

mg/min 

TmP04 
X 100 

GFR 

Plasma PO4 

mg/100 ml 

F 11 1.24 112 6.04 5.35 5.09 
M 11 1.10 lis 5.35 4.67 4.67 
F 10 0.94 90 3.66 4.01 4.69 
M 14 1.27 136 6.46 4.87 S.33 
M 11 1.01 146 6.99 4.68 4.04 
M 15 1.S2 170 10.07 5.89 5.07 
M 6 0.71 119 6.43 5.38 5.62 
M 13 1.24 128 7.60 5.68 S.54 
M 6 0.70 138 7.36 5.29 4.73 
M 7 0.80 108 4.84 4.49 5.28 
F 7 0.97 146 8 .57 5.83 5.93 
F S 0.71 124 5.53 4.42 4.03 
M 8 0.88 124 6 .53 5.23 4.48 
F S 0.86 131 6.24 4 . 7 5 4.18 
M S 0.75 128 5.10 3.98 3.87 

Mean 127.7 ± 18.8t 6.45 ± 1.57 4.97 ± 0.61 4.84 ± 0.64 

Pituitary Dwarfs 

M 13 0.71 72.0 2.50 3.47 4.60 
M 11 0.79 97.0 5.00 5.10 4.60 

M 15 0.88 77.0 3.80 4.93 3.80 
F 14 0.79 88.9 3.70 4.15 4.25 
M 17 1.00 88.0 3.60 4.09 3.80 

Mean 84.6 ± 9.9 3.72 ± 0.89 4.34 ± 0.69 4.21 ± 0.40 

* Corrected for a 
f S D . 

rnean body area of 1 m273, 
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b. Normal children compared to adult 

Controls (Tables 2 and 3) . Mean G F R / U of 

body area in children (127.7 ml/min ± 18.8) 

was not significantly différent from that of 

adult Controls (119.S ml/min ± 18.0; P > 

0.05). TmP04/U of body area and TmP04/ 

U of filtrate were significantly higher in the 

children (TmP04: 6.45 mg/min ± 1.57, 

TmP04 
X 100: 4.97 ± 0.61) than in the 

G F R 

adults (TmP04: 3.69 mg/min ± 1.01; P < 

0.001, — ' " ^ ^ ^ X 100: 3.04 ± 0.49; P < 
' G F R 

0.001). 

c. Pituttary dwarfs compared to normal 

children (Table 3) . GFR and TmP04/U of 

body area were significantly lower in the pi-

tuitarv dwarfs (GFR: 84.6 ml/min ± 9.9, 

TmP04: 3.72 mg/min ± 0.89) than in the 

normal children (GFR 127.7 ml/min ± 18.8. 

P < 0.001, TmP04 6.45 mg/min ± 1.57. 

P < 0.005). The différence in TmP04/U of 

filtrate between the pituitary dwarfs (4.34 ± 

0.69) and the normal children (4.97 ± 0.61) 

was not significant. 

d. Pituitary dwarfs compared to adult 

controls (Tables 2 and 3) . There was no dif-

férence in TmP04/U of body area between 

the pituitary dwarfs (3.72 mg/min ± 0.89) 

and adult controls (3.69 mg/min ± 1.01). 

G F R / U of body area was lower in the pitu-

itary dwarfs (84.6 mKmin ± 9.9) than in 

adults (119.5 ml/min ± 17.8. P < 0.001). 

TmP04 /U of GFR was higher in the pitu-

itary dwarfs (4.34 ± 0.69) than in the adult 

controls (3.04 ± 0.49. P < 0.01). 

3. Corrélation between fasting plasma phos­

phate and rénal function 

a. GFR. There was no significant corré-

lation between fasting plasma phosphate and 

GFR or G F R / U of body area within any 

group of subjects, or when values for ail 

groups were pooled. 

b. TmPOi. Corrélation coefficient between 

fasting plasma phosphate and TmP04 not 

corrected for body surface was not significant 

in any group of subjects. Only in normal 

subjects does a corrélation become significant 

when TmP04 is expressed/U of body surface 

(P < 0.05). When values for ail groups are 

pooled, a corrélation is found for TmP04 not 

corrected for body surface (P < 0.05. T: 

2.27) and for TmP04 /U of body area (P < 

0.01. T: 6.64). 

c. TmPOJlOO ml of GFR. There is a 

corrélation between fasting plasma phos-

phate and TmP04 /U of filtrate in the adult 

controls (P < 0.01), in the normal children 

(P < 0.01) and in the "active" acromegalics 

(P < 0.001). There is no corrélation between 

thèse two variables in the group of pituitary 

dwarfs. The corrélation is very significant 

when ail values for the groups are pooled 

( P < 0.001. T = 13.15). The values of fast-

ing plasma phosphate have been plotted 

against corresponding values of TmP04 /U 

of filtrate in adult controls, in patients with 

acromegaly and in children (Fig. 1). The 

figure illustrâtes well the obvions positive 

corrélation existing between thèse two values. 

If on the other hand the relationship between 

plasma phosphate and TmP04 /U of body 

TmPOi . . , 

area rather than — is exammed (Fig. 

G F R ^ ^ 

2 ), a régression is seen only in normal adults. 

It disappears in children as well as in acro-

megalics where plasma phosphate fails to 

increase at high values of TmPOi. 

Discussion 

The observations reported here demon-

strate that maximal resorptive capacity for 

phosphate/U of body surface and / U of GFR 

is higher in active acromegaly and in nor-

mal children than in control adults. Sev-

eral factors may be involved in the increase 

of tubular phosphate transport seen in acro-

megaly. One is hypertrophy of the kidney 

with enlargement of proximal tubules (13). 

Another is a rise in GFR which is known to 

occur in acromegaly (13,14) and has been 

observed in our own séries. 

The rise in GFR is probably not entirely 
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PLASMA PO^ 
mg V. 

3-

FiG. 1. Mass plot of plasma phosphate values ver-

TmP04 

sus phosphate reabsorption expressed as 
GFR 

100 in: 

� Normal adults 

X Normal children 

� Pituitary dwarfs 

O "Active" acromegalics 

A Treated acromegalics 

a resuit of an increase in the size of the 

glomeruli. I t is p robably caused also by an 

independent rise in rénal blood flow. Indeed, 

growth hormone can elicit a rise in G F R 

within a period of t ime too short for the oc-

currence of significant hyper t rophy of the 

kidney with concurrent increase in the cell-

ular area available for filtration (5 ) . 

Since increase in G F R produced experi-

mental ly b y différent means in dogs has been 

shown to be of ten associated with a rise in 

T m P O j ( I S ) , it appears tha t both hyper -

t rophy-hyperplas ia of the glomeruli and the 

hemodynamic increase of G F R could explain 

an increase in T m P 0 4 / U of body surface . 

Thèse two factors, however, cannot account 

for the increase in T m P O i / U of G F R . T h e 

increase in tubular reabsorpt ion of phos-

p h a t e / U of G F R seen here in "ac t ive" acro-

megaly as well as in normal subjects t reated 

for 4 days with h u m a n G H (S) should be 

independent of an increase in k idney mass 

affecting proport ional ly glomeruli and tubules 

or of hemodynamic changes. 

Because the same pa t te rn of change in 

rénal phosphate t r anspor t is observed in ac-

cromegaly and in normal subjects a f t e r short 

term adminis t ra t ion of GH, it is l ikely tha t 

the rénal t r anspor t of phosphate in acro-

megaly dépends on a chronic oversecretion of 

GH. 

G H action may involve an increase in the 

number of active t r anspor t sites for phos-

pha te in the proximal tubules or an increased 

synthesis of carr ier molécules spécifie for 

phosphate t ranspor t . T h e effects of G H on 

FiG. 2. Mass plot of plasma 

phosphate values versus phos-

phate rénal reabsorption ex-

pressed as TmP04. For sym-

bols see Fig. 1. Shaded area 

includes ail data from normal 

adults. 

P L A S M A P O * 

. 4 � ' � 

"î } l i 5 6 7 � 9 n ti 
Tm PO* ( m ç / m i f i ) 
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the kidney in acromegaly appea r to be ré-

versible, G F R , T m P 0 4 and T m P 0 4 / U of 

G F R were normal in 3 pa t ien t s t rea ted suc-

cessfully for their disease. 

A T m P 0 4 larger t han in adul ts has been 

previously noted in normal chi ldren (16 ) . 

In our séries, T m P O j / U of b o d y surface and 

T m P 0 4 / U of G F R were much higher than 

in normal adults ; G F R was not significantly 

différent. T h e reason for the comparat ively 

potent tubular phosphate t r anspor t System in 

children is not quite clear. T h e r e m a y be an 

effect on the k idney of relat ive endogenous 

G H excess. B r a u m a n et al. (17) report a 

mean blood G H of 4.5 n g / m l in children 

between S and 14 years of âge and 2 ng in 

adults, a f te r 12 hr fast ing, while values re-

ported b y Greenwood et al. ( 8 ) are 10.8 ng 

in children and 0.55 ng in adul ts 2 to 3 h r 

a f t e r a meal. However , Glick et al. th ink tha t 

basai levels of G H may ac tual ly be no différ-

ent in children and in adul ts ( 1 8 ) . 

Since the increase in T m P 0 4 / U of body 

surface and / U of G F R are of the same 

order of magni tude in acromegalics and 

children, one may pos tu la te a greater sen-

sitivity of the young k idney to growth hor-

mone. However, this should be restr icted to 

tubular phosphate t ranspor t , since G F R / U 

of body surface is the same as that in adul ts 

and lower than tha t in acromegaly. 

Both T m P 0 4 and G F R / U of body area 

are lower in p i tu i ta ry dwar f s than in normal 

children and the T m P 0 4 / U of G F R does not 

show in the p i tu i ta ry d w a r f s the sha rp d rop 

one would expect if G H played a ma jo r rôle 

in the increased T m P 0 4 / U of f i l trate of 

childhood. I t is also wor th noting t ha t 

T m P 0 4 / U of G F R is h igher in p i tu i t a ry 

dwarfs , who are depr ived of G H , than in 

normal adults who have G H . 

However, p i tu i ta ry dwarf î sm is not a s ta te 

of pure G H deficiency and it is possible t ha t 

other factors such as cortisol and thyroid 

deficiency tend to cancel the effect of G H 

deficiency. Indeed, adminis t ra t ion of thèse 

compounds results in phospha tu r i a ( 1 9 - 2 1 ) . 

There fore we can conclude tha t our fînd-

ings in p i tu i ta ry dwar f s do not suppor t the 

hypothesis that G H is responsible for the 

high T m P 0 4 / U of G F R seen in normal chil-

dren bu t do not exclude it completely. 

Since there were différences in T m P 0 4 

and T m P 0 4 / U of G F R between some of our 

groups of subjects , it is necessary to analyse 

the possible relevance of thèse différences to 

the differing p lasma phosphate dur ing fast-

ing. 

As expected, normal children had higher 

plasma phospha te values than control adults . 

P lasma phosphate was also higher in pat ients 

with "ac t ive" acromegaly; indeed, the pa-

tients had been selected par t ly on that basis. 

We est imated the corrélation between fast-

ing p lasma phosphate and the différent in-

dices of rénal funct ion in each individual 

group of subjects and in ail subjects t aken 

together. 

N o corrélation between G F R / U of body 

area and fast ing p lasma phosphate was 

found. 

We found a corrélation with T m P 0 4 / U of 

body a rea only in one group of subjects , the 

adult Controls and tha t corrélation was poor. 

I t became signifîcant, however, when values 

for ail subjects were pooled. A highly signifî-

cant corrélation was présent between p lasma 

phosphate and T m P 0 4 / U of fi l trate in adul t 

controls, in normal children and in pat ients 

with acromegaly. W h e n ail groups of sub-

jects are considered together, corrélation be-

tween p lasma phospha te and T m P 0 4 / U of 

fi l trate was highly signifîcant and bet ter than 

tha t between plasma phosphate and T m P 0 4 . 

Figs. 1 and 2 i l lustrate this well and show 

tha t heterogeneity between groups fades out 

if the relat ionship between plasma phospha te 

and T m P 0 4 / U of G F R is examined. Th i s 

implies tha t the la t ter rénal index régulâtes 

plasma phospha te in each group. 

W e are well aware tha t b y dividing 

T m P 0 4 b y G F R , errors made in T m P 0 4 

est imation because of errors in measurement 

in G F R , a re minimized, thereby improving 

the corrélation with p lasma phosphate . 

However , it is qui te évident tha t G F R and 
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tubular phosphate t r anspor t tend to influence 

u r inary phosphate excrétion and therefore 

plasma phosphate level in the opposite direc-

tion. Any effect of a change of tubular phos-

pha te t ranspor t on p lasma phosphate will 

be buffered b y a similar change in G F R . 

T m P O j / U of G F R appears the re fore as the 

best single rénal index to relate with plasma 

phosphate. 

T h e importance of the rénal excrétion of 

phosphate in regulat ing the concentrat ion of 

phosphate in the p lasma was stressed 30 yr 

ago by Har r i son and Har r i son ( 2 2 ) . Bijvoet 

(23 ) , s tudying normal subjects and pat ients 

with thyrotoxicosis and hyperpara thyro id i sm, 

, . , T m P 0 4 
also showed a corrélat ion between ————— 

G F R 

and plasma phosphate . H e discussed the 

validity of assessing rénal handl ing of phos-

pha te under phospha te loading conditions, 

showing its relevance to phospha te t ranspor t 

and plasma phospha te dur ing fast ing. 

T h e plasma concentra t ion of phosphate 

m a y of course be influenced also b y extra 

rénal factors such as phospha te absorpt ion 

f r o m the intestinal t r ac t and movement of 

phosphate between bones, cells and extra-

cellular fluids. In a s teady s ta te however, 

such as occurs dur ing fast ing, the plasma 

concentrat ion of phospha te tends to ap-

proach the level a t which filtered phosphate 

equals T m P 0 4 because a n y excess of filtered 

phosphate will appear in the urine. Clearly 

it is because the tubula r reabsorpt ive System 

for phosphate is near sa tura t ion a t existing 

p lasma phosphate concentrat ion t ha t the lat-

ter can be modula ted b y the in terp lay be-

tween fil tration and reabsorpt ion. I t is in 

this way that the high p lasma phosphate 

shown b y children and pa t ien ts with "ac t ive" 

acromegaly and some of the individual vari-

ation of p lasma phospha te seen in each group 

of subjects can be explained. 
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