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INTRACELLULAR LOCALIZATION OF ENZYMES 

A COLLOQUIUM on "Intracellular Localization 
of Enzymes" was held in Louvain on June 

17-18 under the e.uspices of the Centre Interuniversi
te.ire de Recherches Enzymologiques. The meeting 
was organized in a similar fashion to that held 
last year by the same centre on "Specifici1;y in 
Protein Biogcnesis" (sec Nature, 184, 1198 ; 1959). 
A limited number of papers were reed by invited 
speakers and plenty of time we.s e.llowed for dis
cussion. In order to favour an informe,1 exchange of 
idea,s, it was decided not to publish the proceedings 
of the colloquium. The interest of the meeting wa.s 
enhanced by the pa.rticipation of a nmnber of foreign 
guests to an international symposium organized 
earlier in the week at the Cancer Institute of Louvain, 
under the Cell Biology Programme of Unesco, on the 
subject of "Cell Biology end Growth Inhibition". In 
addi'"ion, the sessions were attended by more than a 
htmdrnd workers from various Belgian laboratories 
and by a few visitors from abroad. 

The meeting was opened by A. Claude (Brussels), 
who gave an account of the history of cell fraction
e.tion and reported his own recent electron-microscope 
observations on the cytoplasmic granules of kidney 
tubules. In the past few years, non-mitochondrie,l 
granules have been described under a variety of 
names in a number of different tissues. Their main 
characteristic is that they are limited by a single 
membrane and do not contain cristoo, but t,heir size 
and internal structure may vary considerably from 
one tissue to the other and even within the same 
tissue. Claude proposed the general name of 'cyto
somes' for these organelles, end put forward the 
hypothesis that they may represent various func
tionel states of the same entity, possibly related to 
lysosomes. 

The seme theme was discussed later by other 
spee,kers, namely, S. J. Holt (London}, A. B. Novikoff 
(New York) and H. Beaufay (Louvain). With respect 
to liver tissue, the two former speakers both showed 
excellent evidence, based upon cytochemical staining 
results and further supported by electron-microscope 
observations, indicating that acid phosphatase is 
essentially localized within granules arranged along 
the bile canaliculi, and previously described under 
the name of peribiliary or pericanalicular dense 
bodies. Beaufay reported on recent experimental 
results obtained with several density-gradient centri
fugal systems of high re,;olution and confirming the 
association of acid phosphate,se with numerous other 
acid hydrolai;os, as embodied in the lysosome concept. 
In agreement with the other speakers, he found 
numerous pericanalicular dense bodies in purified 
preparations of lysosomos. However , these prepara
tions also contain a second biochemical component, 
namely, the granules containing uricase, catalase and 
D-amino-acid oxidase, which are different from lyso
somes, as well as a second morphological component, 
the so-called 'micro bodies', which differ from the 
pericanalicular dense bodies by the absence of 
ferritin-like grains and the presence of an internal 
multi-membranous or crystalloid core. Beaufay sug
gested that these microbodics might represent the 
tu·icase-bearing granules, which are known to contain 

little or no iron. But evidence to the contrarv wa~ 
produced by Novikoff, who found the.t the li;el' of 
rats injected with bilirubin becomes loaded very 
rapidly with granules containing acid phosphatRse as 
well as with typical microbodies, which appear to be 
positive for acid phosphatase in a cytochemical 
:;taining test adapted to tho electron microscope. lt 
was decided that this point required further ehtcida
tion. 

A serious discrepancy between biochemical an<l 
cytochemical staining results was discussed in detail 
by Holt, who showed the,t in fixed rat liver, kidney 
and sever2,l other tissueR, esterase, an enzyme known 
to sedirnen·;; quantitatively with the microsornes in 
liver homogenates, shows exactly the same localizr,
t.ion as acid phosphatase when revealed by ste,ining 
techniquei;. lt was also shown, however, that est.erase 
is removed selectively from sections of 1mfixed 
frozen-dried tissues by immersion in isotonic sucrose. 
The possibility thus exists that esterase may be 
loosely attached to the surface of lysosomes in 
the cells and be eluted from this Rite and 
secondarily adsorbed on the microsomes upon ho1110-
genization. 

A great deal of attention was also paid to the role 
of lysosornes in cytolysis and in the accumulation of 
waste products, as well as to their relationship with 
pinocytosis vacuoles or phagosomes. Novikoff pro
duced evidence, based on tho simultaneous hist,o
chemical detection of acid phosphatase and of foreign 
material taken up by cells, as well as on electron
microscope observations, which strongly suggests 
that lysosomes may be involved in all these pro
cesses. Beaufay reported the results of experiments 
of P. Jacques, in which the biochemical properties of 
lysosomcs and phagosomes were found to be very 
similar in many respects, though not identical. In 
the discussion which followed, it was agreed that the 
uptake of foreign material by engulfing processes 
may be followed by intracellule.r digestion and even 
possibly excretion of residues, and that a number of 
the vacuoles and bodies observed morphologically as 
well as the phagosomes and lysosomes may be part 
of a general system involved in these phenomenP-.. 
The exact identification of the granules implicated 
and of their role will, however, require a great deal 
of additional work. This sc;;sion was closed by the 
presentation of a remarkable film on pinocytosiH in 
tissue cultmes by H. Lettre (Heidelberg). 

The necessity for correlating biochemical results 
with accm-ate cytological data was emphasized by 
C. Allard (Montreal), who showed that feeding azo
dycs to rat,s causes striking che,nges in the cellular 
composition of the liver. Bile duct and connective 
tissue cells proliferate considerably while t,hc pro
portion of parenchymal cells decreases. Allard 
reported furt,hcr that homogenates originating almost 
exclusively from parenchymal cells can be p1·cpare<l 
at all stages of this transformation by pressing the 
liver thro11gh a mesh which retains the connective, 
vascular and ductular framework of the organ. 
Enzymic studies performed on thei,e homogf'nates 
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together with mitochondrial counts revealed a 
number of important modifice,t,ions occurring aft,cr 
feeding 3'-methyl-dimethylamino-azobenzene. ,vhen 
2'-methyl-dimethylamino-azobenzene war, substituted 
for the former dye, the changes were quite different 
in the early pi',rt of the experiment, but approached 
those observed with 3'-methyl-dimethylamino-azo
benzene at later stages. Allard also described 
a number of electron-microscope observations 
made on pre-cancerous liver. Particularly interest
ing were some images suggestive of mitochondrial 
division and others indicating the appearance of 
small granules closely associated with ergastoplasmic 
mernbranes. 

Some problems of mitochondrial regule,tion were 
discussed by F. Lynen (Munich) and by J. D. Judah 
(Philadelphia). Lynen examined in detail the theory, 
proposed a number of years ago by himself and by 
M. Johnson, to account for the Pastern· effect in 
yeast. The mainspring of this theory is that glyco
lysis and oxidative phosphorylation compete for 
the limiting amounts of inorganic phosphate and 
adenosine diphosphate available in the cell. Thus, 
glycolysis is depressed aerobically and enhanced by 
anaerobiosis or by inhibition of aerobic phosphoryla
tion. While this interpretation is supported by the 
results of phosphate analyses, it cannot explain the 
decreased aerobic utilization of glucose. To account 
for the latter phenomenon, Lynen has suggested that 
the adenosine triphosphate, formed aerobically in the 
m.itochondria, may not be as readily available to the 
phosphokinases of the glycolytic system as the 
adenosine triphosphate formed in fermentation. 
Investigations aimed at verifying t,his possibility 
have confirmed the existence of an adenosine tri
phosphate shuttle between the particulate and the 
non-particulate phases of the cells, but have also 

revealed that phospho-fructokinase appeP.rs to be 
inhibited preferentially to hcxokinase in e,e1·obiosis. 
At present, there is no satisfactory explanation for 
this finding. In the discussion which followed thi8 
interesting paper, the possible organizg:ion of t.he 
ground plasm was brought up for considcration by 
several speakers. 

,J. D. Judah described a series of recent in,·esti
gat,ions carried out in relation with the finding that, 
severPJ anti-histamine drugs act as powerful pro
tectors against experimental liver injury. It. was 
observed that these drugs inhibit t,he swelling of 
isolated mitochondria, as determined bv P, varietv of 
conditions, and that t,hey also inhibit t:'t1e rcvcrnP:I of 
this phenomenon under the influence of adenosine 
triphosphate. In addition, anti-histmnines were found 
to have no effect on respiration or on oxidative 
phosphorylation, but to inhibit the transfer of phos
phate from adenosine triphosphate to phosphoprotein. 
When added to liver slices, previously incubated 
anaerobically, the drugs prevented the extrusion of 
water and restoration of the level of phosphoprotein 
which normally occur when oxygen is allowcd to 
enter into the system. Judah put forward the hypo
thesis that the reversible changes in the water 
content of the mitochondria may be determined by 
changes in their content of phosphoproteins and 
that 2.nti-histamines may prevent both t.yp<'R of 
changes by inhibiting a reversible protein phoi,pho
kinase. 

In the general discussion which concluded the 
meeting, the necessity for a closer co-operation 
between electron-microscopists, histochemist;; and 
biochemists was stressed. It was also pointed out 
that further progress in our knowledge of the org~,n
ization of the cell will be greatly dependent on the 
development, in all three fields, of new methods of 
greater accuracy and increased power of resolution· 

C. DE DcvE 

THE PHYSICAL SOCIETY 

T HE principal contents of the 1959 Year Book of 
the Physical Society \PP· vi+ 124. London : 

Physical Society, 1959. 12s. 6d.), the fifth in the 
annual series, consists of the presidential address, 
entitled "Recent Trends in the Theory of the Iono
sphere", which was delivered by J. A. Ratcliffe on 
May 21, 1959, following the annual general meeting 
of the Society, and the texts of the lectures and 
addresses given by the recipients of the various 
medals and prizes of the Society. Details are also 
given of the discourses delivered at the fifty-third 
Physical Society exhibition of scientific instruments 
and apparatus ; the proceedings of the meetings of 
the Society during tho period September 1958~June 
1959 ; and the report of the Council of the Society 
for 1958. In addition, there are obituary notices of 
ten Fellows, including Sir Alfred Egerton, Prof. 
E. 0. Lawrence, Prof. 0. W. Richardson and F. 
Twyman. 

In his presidential addrees, Mr. Ratcliffe gave a 
survey of recent ideas concerning the formation of 
the upper part of the ionosphere, known as the F 
layer. From measurements of the atmospheric density 
at great heights and computations of the electron 

distributions, it would appear that the layer iK pro
duced by the absorption of a solar ionizing radiation 
in atomic oxygen, which is distributed through the 
atmosphere as it would be if mixing were nearly 
complete up to heights of about 400 km. at least. 
When the radiation is incident normally, tho absorp
tion coefficient of the radiation is such that electrons 
are produced most rapidly at a height of about 
180 km. Small alterations in the amount of mixing 
can produce marked changes in the electron dis-
tribution, and changes of this kind could be the 
cause of the observed winter anomaly in mio.dle 
latitudes. 

The forty-third Guthrie lectur'1, which was de
livereo. by Sir Harrie Massey on April 8 at Oxford, 
was entit,led "CollisionR", and was confined to a 
dismrnsion of a selected number of atomic collision 
phenomena including the elastic and inelasti<, 
collisions of electrons and of positrons with atoms, 
recombination and charge transfer proePSRPS 
in the upper atmosphere, and the dissociation of 
molecular ions by impact with gas atoms. The 
subject of the fifteenth Charles Vernon Boys Prize 
address given by Dr. D. West, of the United Kingdom 
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