VARIOUES SURJECTS

that antimafarial drags, in the form in which they cirenbive in (e body, do
act on the malrin pavasite o vivro., The remarkable feature of/the result is
that the individual drugs act on the para their develap-

ftes in various stages o

ment. It is probable that w series of eyfymatic processes are going on during

the development of the malavin parasfles in the ved cells and that the known

sntimatarial dengls antagonize ditferghit enzvime systems.

Arsenic exerty/ s toxic eitieet on Yving cells by attacking/ some essential sul-

phvdryl compofient in the pyruvagy system, Riboflavine hifs been shown o be

an atebrin anfagonist and pantotienic acid antagonistic

v pantovlitanrine.

I appears fprobable frome thesy resules, thae antmabufind drags exers their

cffeet on vinfous enzyine systems poneerned with crowih bnothe one hand and

diviston of the schizons on the brher,

Hawking [1ge7) has vecently vfed this method 1o demopstrate thae Paludvine
acts on the
‘A heore

e

exo-crythraeytic fors of PLgallinaceum dejeloping in vitn,

CBlack g by was shogvn to tlusteade the wypical desenerative chiinges

prodhieed Patadrine on Pofdbiparim i vita, and it vas pointed out that

these torngf sore anadgous 1o formp ol Poovivax Tound in the fircalaton ol pirtients

with vivay malarvia alter the administration of Paladriney.

litervention] du Dxr. N Croca (Woumanie)
Tous le

de Reche

concentrafions actives des nutdbloaoments, Liatebhrine et

ratbariologistes apprdeiens aa plus haut degrd e tivanx du Centre

ehes de Cabrs {Austeadic), Llauteur de Uinterveliion demande les
sochine & 1/5000
toutes les formes

nont pas [dacton «in vitros sur e sang virulent, of se touven

d'evoluticy du parasite. Liavavdioe de Ll mdthode de Black\ en atilisant les

cultnres v parasite est ¢vident,

The Mode of Action of 8-Hydroxyquinoline (Oxine) a Chemical approach,

D Avwrien Avserr (Hrgland),

The work deseribed i this and the following paper has been carried out
during the last two years in the Universities of Sydney and Melbourne, and
some of'it has recendy appeared in the British Journal of Experimental Pathology.

The main thesis presented here is that the antibacterial action of 8-hydroxy-
fquinoline, the active constituent of chinosol, depends on the ability to remove a
vitdly important heavy mewal from the bacterial cell. This nxetal is probably cobalt,

Certain organie compounds ean react with metal fons to give ring struetures
with entirely new properties. Uhis process iy termed cheltion and the com-
plexes thus formed often have gread stability, Their metaliic natore s masked
and they resemble organic, rather than inorganic, compounds, Oxine (B-hydroxy-
ible of removing the ollowing hio-
N, Py, ey Gl Gy Phy Gl

dubtedly depend on its ability to

quinoline) is such a chelating agent, cap

3
logically hmportant wons from solution

The antbacterial propertics ol oxine
chelate with teace metals in bhacteria, for the following reasons.

We have prepared all the samerie hydvozvgnminolines and Jound that oxine
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was the only isomeride capable of chelation, and that it was the only isomeride
with strong antibacterial propertics. We then showed that antibacterial activity
in oxine was completely abolished by blocking cither ol the groups on which
the chelation depends (the —OH and the ==N--). Then we showed that both
chelating power and antibacterial activity could be conferred on other hetero-
cvelic nuclet by the insertion of these two groups in the relative positions wich
they occupy in oxine,

Professor Rublio will tell you of his experiments when he attempted to reverse
the antibacterial action of oxine on Gram-positive organisms by the use of
various biologically important metals, Only cobalt had any reversing effect,
but it had this in a very high degree. In the case of Gram-negative rods, not
cobalt but zine, copper or iron were required to achieve reversal. This shows
that the reversing action of cobalt on Grame-positive organisms is not due to
some favourable stability of the oxine-cobalt complex, but is specific for this
class ol organisims. Tt strongly suggests that cobalt may he a vital constituent
ol Gram-positive bacteria and that oxine owes its antibacterial action to the
remaoval of cobalt.

This veaction appurently takes place at a bacterial surface, since the biological
effect of oxine can be greatly diminished by substituting inert groups in the
2-position although such substitution does not interfere in any way with the
cheliting awetion on netads, When these inert substituents were placed elsewhere
- the molecule, antihacterial activity reappeared in full,

What could be the function ol cobalt in bacterial metabolism? The answer
may be devivable from the singalar property of oxine solutions to be rapidly
bactevicidal (e, g 5 minues), when dilute, and slowly bactericidal {e. g, 2y
hours) when concentrated. One is reminded of the work of Baur and Preis
who studied the autosidation of cvsteine which does not occur in the absence
of metals hut proceeds vapidly in the presence of 2 tenee of copper. When, how-
ever, both copper and cobalt are present, the rate is greatly veduced.

Could 1t be, then, that the funetion of cobalt in the cell is 10 act as a guardian
for o metabolically importmt group, possibly a thiol (—SH) group, that is
rapidly oxidized when this metal is withdrawn by oxine? In such cireumstances
it is quite likely that oxidative destruction is heing effected by another metal,
for example copper or fron, and that stonger solutions of oxine, by removing
both the cobalt and the other metal, greatly retard the rate of destruction,

If this hypothesis is 1o be upheld, it would be necessary to show that oxine
is not antibacterial under conditions where oxidation, particularly atmospherie
oxidation, is made difliculi. Professor Rubbo will tell you of his experiments
where organisms grew in the presence of several lethal doses of oxine, provided
the oxidation-reduction potential were maintained below a certain figure.

Whatever modifieations of these hypotheses may take place in the light of
fresh experimental work that they may stimulate, it seems that the mode of
action of this drug is How hecoming understood, more than half a century afler

its introduction.




