
LETTERS TO THE EDITOR, J .  Pharm. Plzarmac., 1973, 25, 507 507 
BRODIE, B. B., COSTA, E., GROPETTI, A. & MATSUMOTO, C. (1968). 
CAIRhCROSS, K. D., GERSHON, S. & GUST, I. D. (1962). 
CARLSSON, A., JONASON, J.  & LINDQUIST, M. (1969). 
CROSSLAND, J. (1961). 

CROSSLAND, J. & SLATER, P. (1968). 
FUYE, K. & UNGERSTEDT, U. (1968). 
GIARMAN, N. J. &PEPEU, C .  (1962). 
GLOWINSKI, J. & AXELROD, J. (1964). 
Ho, A. K. S., FREEMAN, S. E., FRELUAN, W. P. & LLOYD, H. J.  (1966). 

HRDINA, P. D. & MANECKJEE, A. (1971). 
HRDINA, P. D., LING, G. M. & MANECKJEE, A. (1971). 
MALPICA, J .  F., JURUPE, H. & CAMPOS, H. A. (1970). 
MILOSEVIC, M. P. (1970). 
RICHTER, J. A, & GOLDSTEIN, A. (1970). 
ROGERS, K. J. & SLATER, P. (1971). 
SLATER, P. (1971). 
SULSER, F.,  BICKEL, M. H. & BRODIE, B. B. (1964). 
TAKAHASHI, R. & APRISON, M. H. (1964). 
TARLOV, S. R. & SCHILDKRAUT, J. J. (1971). 

Br. J.  Pharmac., 34,648-658. 
J.  Neuropsychiat., 4,224-231. 

J .  Pharm. Pharmac., 21,769-773. 
In: Methods in Medical Research, Vol. 9, pp. 125-129. Chicago: Year 

Book Medical Publishers. 
Br. J .  Pharmac. Chemother., 33,42-47. 
J .  Pharm. Pharmac., 20, 15G151. 

Br. J .  Pharmac. Chemother., 19,226-234. 
Nature, 204, 1318-1319. 

Biochem. Pharmac., 15, 
817-824. 

J .  Pharm. Pliarmac., 23, 540-541. 
Eur. J .  Pharmac., 15,141-144. 
Archs int. Pharmacodyn. TlzPr., 185, 13-19. 

Br. J .  Pharmac., 39, 732-737. 
J.  Plzarmac. exp. Ther., 175,685-693. 

J .  Pharm. Pharmac., 23,135-137. 
Ibid., 23, 514-518. 

J.  Pharmac. exp. Tlier., 144,321-330. 

Fed Proc. Fedn Am. Socs exp. Biol., 30, 381. 
J.  Neurochem., 11, 887-898. 

Antibacterial activity of phenylmercuric nitrate 
in zinc sulphate and 

adrenaline eye drops B.P.C. 1968 
Recent determinations concerning the antibacterial activity of PMN and sodium 

metabisulphite mixtures in simple solution and in pharmaceutical preparations have 
been reported (Buckles, Brown & Porter, 1971 ; Richards & McBride, 1972; Richards 
8 Reary, 1972; Richards, Fell & Butchart, 1972). 

The antibacterial activity of PMN contained in zinc sulphate and adrenaline eye 
drops B.P.C. 1968 (19.8 ml) was examined after sterilization using autoclaving at 115- 
116" for 30 min ; heating at 98-100" for 30 min; filtration using a Millipore membrane 
(size GSWP 02500, Millipore Limited, London). Killing times for the eye drops against 
Pseudomonas aeruginosa NCTC 7244 were determined at  room temperature (20") 
using a method similar to that of Richards & McBride (1971). After sterilization, 
0.2 ml of an overnight culture containing approximately 5 x 10s bacteria ml-I was 
added to each bottle and 10, 20, 30, 45, 60, 90, 120, 150 and 180min after, 1.0 ml 
samples were removed and added to 10 ml recovery medium consisting of thiogly- 
collate (0.05% w/v) in nutrient broth (Oxoid No. 2). Incubation of the recovery 
medium was at 37" for 7 days. The concentration of PMN contained in the eye 
drops was determined before and after sterilization using the polarographic method 
of Porter (1968). 

Killing times and polarographic determinations were also carried out for solutions 
of PMN (0.002% w/v) + sodium metabisulphite (0.1 % w/v) and zinc sulphate and 
adrenaline eye drops similar to the B.P.C. 1968 formulation but not containing sodium 
metabisulphite. 

Results (Table 1) show that the killing time for zinc sulphate and adrenaline eye 
drops B.P.C. 1968 varies depending on the sterilization method used. Filtration 
sterilized drops showed a more rapid killing effect than heat sterilized preparations. 
Although drops that had been heat sterilized, i.e. either by autoclaving 11 5-1 16" for 
30 min or heating 98-100" for 30 min, showed a decrease in the concentration of PMN, 



508 

Table 1. 
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Killing times for  zinc sulphate and adrenaline eye drops B.P.C. 1968 against 
P. aeruginosa NCTC 7244. 

Concentration PM N 
Killing PH (% wlv) 

Sterilization ti me before after before after 
method (min) sterilization sterilization sterilization sterilization 

Autoclaving 115-1 16" for 
30 rnin 20-30 3.5 3.3 0.002 0.0002 

Heating 98-100" for 30 min 10-20 3.5 3.5 0.002 0.0007 
Filtration <10 3.5 3.5 0.002 0.002 

the preparations still maintained antibacterial activity. This may be attributed to the 
concentration of PMN remaining, the antibacterial complex formed between PMN 
and sodium metabisulphite on heating as suggested by Richards & Reary (1972) or 
by a combination of both complex and free PMN. No decrease in concentration of 
PMN was observed in filtration sterilized drops although Naido, Price & McCarthy 
(1972) reported a loss of 13 % (w/v) PMN from aqueous solution after filtration using 
a Sartorius membrane filter. Differences in killing times obtained for zinc sulphate 
and adrenaline eye drops B.P.C. 1968 would appear not to be due to a pH effect since 
pHshowed little or no change after sterilizationeither by heating or filtration (Table 1). 

Zinc sulphate and adrenaline eye drops from which sodium metabisulphite had been 
omitted showed killing times that were less than 10 min and which were independent 
of the sterilization method. However, an unexpected decrease in the concentration 
of PMN was detected in the heat sterilized solutions, the concentration of PMN 
decreasing from (w/v) 0.002 to 0.0005 % (autoclaving) and 0.001 1 % (heating 98-100"). 
This may be due to an interaction on heating of PMN with the adrenaline acid tartrate 
or zinc sulphate in the formulation. No decrease in PMN from filtration sterilized 
drops was observed. 

Heat sterilized solutions of PMN (0.002"/, w/v) and sodium metabisulphite (0.1 "/, 
w/v) showed killing times that were slower than those obtained with filtration sterilized 
solutions. Although no PMN could be detected in autoclaved solutions, the solu- 
tions still maintained antibacterial activity. This result is in agreement with that of 
Richards & Reary (1972) for autoclaved solutions of PMN and sodium metabisulphite. 

The results suggest that although the B.P.C. 1968 recommends sterilization of 
zinc sulphate and adrenaline eye drops by any one of the three methods described, 
the method of choice is filtration since little or no loss of PMN occurs. 

I wish to thank G. S. Porter for his help with the polarography. 
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