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Solubility of Renal Stones

THE cause of renal stone formation is unknown. Of the
many current theories, majority opinion probably favours
a ‘supersaturation’ mechanism, in which the urine concen-
trations of the ions of a poorly soluble salt exceed the
‘precipitation product’ for that particular salt, thereby
causing spontaneous nucleation and subsequent growth of
salt crystals.

The chemical composition of most stones is complex,
and even if one considers only the calcium phosphates
found therein, it is not clear which particular stoichio-
metry is actually involved in the nucleation and erystal-
lization processes leading to stone formation and growth.
Although the presence of Ca(H,PO,),H,0 (ref. 1),
CaHPO,.2H,0 (ref. 2) and Cas(HPO,),(PO,), (ref. 3) has
been claimed from the use of X.ray ecrystallographic
techniques, and the presence of apatites and other more
basic calcium phosphates suspected, we feel that identifica-
tion of these compounds in remal stones may not be
relevant to the actual physicochemical relationship
which exists between the ions of calcium and inorganic
phosphate in the stone and their concentrations in the
corresponding urine. The critical feature of ‘solubility’
investigations is the identification of the lattice structure
of the crystal surface, since it is the surface stoichiometry
which. determines the solubility of the solid phase in &
bathing fluid, and consequently whether a stone will
dissolve or grow under & given set of conditions.

Recently, MacGregor and Brown* have applied a non-
prejudicial method of determining the stoichiometry of a
solubility equilibriumm to bone mineral, and the same
technique has now been applied to renal stones.

An unselected series of renal stones obtained from a
urological clinic were finely ground and equilibrated in
‘Cellophane’ dialysis tubing with buffers, at constant
ion strength, over the pH range 7-8. The details of
the equilibration technique have been published else-
where?®.

The pH and calciumn and inorganic phosphate ion con-
centrations were determined at equilibrium, and the
negative logarithm of the ion products [Cat+] [OH-]? and
[H*]® [POZ] calculated. The fit of pcacom), (¥) against
pH,PO, (*) was determined by linear regression analysis,
where the regression coefficient is the negative reciprocal
of the Ca : P ratio of the solubility equilibrium.

The equilibration investigations with renal stones
yiclded a regression coefficient of —0-7591 (S.E. + 0-0201)
which represents & Ca : P ratio of 7:90/6. The confidence
limits of this ratio, using the ‘2’ distribution, are 7-44/6—
8:42/6 (5 per cent) and 7-25/6-8:66/6 (1 per cent).

We therefore believe that these data indicate that the
solid phase determining the ‘solubility’ of calcium phos-
phate stones is octo-calcium phosphate (OCP), even
although it may only be present as & surface structure

NATURE

861

and may indeed only be a small proportion of the total

mineral present.
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Stimulation of the Uptake of Water and
lons by Indolyl-3-acetic acid : its Dependence
on Nucleic Acid and Protein Synthesis

TrE plant growth hormone indolyl-3-acetic acid (IAA)
affects almost all aspects of growth and development, and
the very remarkable promotion of growth is associated
with a simultaneous stimulation of water uptake, ion
uptake and several metabolic processes. We have pre-
viously presented evidence to show that the plant growth
substances, IAA, gibberellic acid and kinetin, all regulate
the synthesis and release of nuclear RNA and that the
fraction of RNA involved has a base composition com-
plementary to that of DNA-4, The synthesis of nuclear
protein, as well as some enzyme systems concerned with
the metabolic pathways known to be affected by IAA,
is also stimulated by growth promotive concentrations
of TAA%5, In this communication we report that the
TAA-induced stimulation of water uptake and ion uptake
also involves & nucleic acid system, that this process is
inhibited by actinomycin D and that the inhibition is
removed by TAA.

The materials used were disks of potato tuber 5 mm in
diameter and the epidermal cells of the lower surface of
the leaves of Rhoeo discolor, which are rich in anthocyanin
and thus easy to observe under the high-power lens of a
light microscope. These tissues have been used success-
fully by several workers in previous investigations on the
effects of TAA on water uptake®. Potato disks were
treated with actinomyecin D, chloramphenicol, puromycin
and porphyromycin 2 h after they were removed from
the tuber. After a suitable incubation period TAA was
added depending on experimental requirements. Thin
peels of the midrib regions of Rhoeo were first plasmolysed
in 0-5 M mannitol and deplasmolysed in water or in
appropriate concentrations of the antibiotic to facilitate
their uptake. This was followed by re-plasmolysis in
mannitol before they were placod in IAA solution of
varying concentrations. The concentrations of actino-
mycin D, porphyromyecin, chloramphenicol and puromycin
were 100 pg/ml., 10 pg/ml., 3-2 mg/ml., and 100 ug/ml.
Water uptake by the potato disks was determined by
weighing them 22 h after incubation. Water uptake by
Rhoeo cells was measured by noting the time taken for the
cells to deplasmolyse. 3P uptake was estimated by
measuring the radioactivity of the dried tissue in an end-
window B-counter. Actinomycin D, porphyromycin and
puromycin were obtained through the courtesy of Dr. V.
Bryson, of Rutgers University, Dr. G. Savage, of the
Upjohn Co., Kalamazoo, Mich., U.S.A., and Dr. Fritz
Lipmann, of the Rockefeller Institute, New York. Ortho-
phosphate-**P was supplied by the Atomic Energy
Establishment, Trombay, India.

Experiments concerning the effect of TAA on water
uptake by potato disks yield a two-phase concentration
curve characteristic of the effects of IAA on growth; low
concentrations are promotive but higher concentrations
are inhibitory. With 10-®* M IAA water uptake is prac-
tically trebled, but when actinomycin D is also included
in the incubation mixture the TAA-induced stimulation
is cut down by about 50 per cent. Higher concentrations
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