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Abstract

The fish anaesthetic benzocaine hydrochloride causes marked
changes in the pH and alkalinity of sea-water. These changes
are ascribed to the acidic nature of the anaesthetic and may be
responsible for certain behaviour patterns as well as undesirable
effects on the haematology of fish. Neutralization of benzocaine
hydrochloride with sodium hydroxide prevents any changes in
the parameters investigated.

Introduction

The use of anaesthetic in fisheries management has become
routine procedure and facilitates tagging and marking, sexing,
weighing and stripping operations and contributes to the suc-
cessful transportation of live fish (McFarland, 1960). A recent
addition to the list of anaesthetics suitable for use with fish is
benzocaine hydrochloride, a derivative of ethyl 4-aminoben-
zoate which is prepared easily and relatively cheaply in the Ia-
boratory (Ferreira et al, 1979a).

Both MS 222 and benzocaine hydrochloride, however, in-
duce changes in the quality of freshwater (Smit et al, 1977; Fer-
reira et al, 1979a) but this can be overcome by neutralizing the
anaesthetic before use (Smit et al, 1978; Ferreira et af, 1979b).

This study was therefore aimed at evaluating the effect of
benzocaine hydrochloride on salt water as well as the effect of
neutralizing benzocaine hydrochloride with sodium hydroxide.

Materials and Methods

Sea-water, obtained from the Council for Scientific and In-
dustrial Research (CSIR) Fish Research Station at Richards
Bay, Natal, was aged overnight and benzocaine hydrochloride
was added in concentrations of 50, 80, 100 and 150 mg/{. A
Polymetron Type 55B pH meter was used to measure water pH
and conductivity was measured with a Dionic conductivity
meter. Alkalinity was determined as described by APHA.
(1971), using a Bausch & Lomb Spektrokit and chloride was
determined with a Buchler-Cotlove direct reading chlorido-
meter.

All values were measured in duplicate after 5, 30, 60, 90
and 240 min. This procedure was repeated with benzocaine
hydrochloride dissolved in 50 ml of distilled water and titrated
with 0,1N sodium hydroxide to the same pH as that of the sea-
water to which it was subsequently added.

Results

The effects of benzocaine hydrochloride and neutralized benzo-
caine hydrochloride on sea-water are compared in Table 1.
The unneutralized anaesthetic caused initial drops in pH values
at all concentrations. There was a tendency for the pH to rise
after 240 min.

The alkalinities of the various concentrations of unneu-
tralized benzocaine hydrochloride showed initial decreases
which returned to normal within 90 min in the 50 mg/f and 80
mg/¢ concentrations. At the high conductivities (4,6 S/m) occur-
ring in seawater the conductivity meter was not sensitive enough
to detect the small increases which probably occurred due to the
addition of benzocaine hydrochloride.

When neutralized benzocaine hydrochloride was added to
sea-water there were no changes in any of the values.

Chioride concentration in no instance varied significantly
from the initial concentration of 486 mEq Cl/.

Discussion

The results indicate that benzocaine hydrochloride either
directly or indirectly affects certain properties of sea-water. The
results agree with those of Ferreira et al (1979b) for benzocaine
hydrochloride in fresh water and those of Smit et al. (1977) and
Smit et al. (1978) for MS 222. Benzocaine hydrochloride is a
weak acid and the initial decrease in pH observed after addition
of any concentration of this anaesthetic in unneutralized form
was to be expected. Mackereth et al. (1978) state that the car-
bon dioxide dissolved in natural waters participates in intercon-
nected equilibria that involve large quantities of the gas ‘bound’
as bicarbonate and carbonate ions. The initial drop in alkalinity
recorded in all concentrations of unneutralized benzocaine
hydrochloride and the subsequent increase suggest the opera-
tion of such equilibria. The substantial increases in pCO, values
recorded by Ferreira ef al (1979b) for benzocaine hydrochloride
in fresh water supports this contention.

Neutralization with NaOH effectively prevents the above
changes in water quality and will probably cause less change in
haematological values in fish subjected to this anaesthetic (Smit,
1980). Further, Barham et al. (1979) have observed that the
tilapia Sarotherodon mossambicus clamp their opercula shut in
high concentrations of unneutralized benzocaine hydrochloride.
Neutralized benzocaine hydrochloride may obviate this problem
and further investigations are in progress.
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Benzocaine Hydrochloride

Time (Minutes) 5 30 60 90
8,10 8,10 8,10 8,10

7,50 7,45 7,45 7,45

pH 7.20 7,20 7,20 7,20
7,10 7,00 7,00 7,00

6,70 6,70 6,70 6,70

60 60 60 60

Bicarbonate 60 40 40 60
Alkalinity 60 40 40 60
mg/¢ 40 40 40 40

20 40 40 40

TABLE 1
THE EFFECT OF (i) BENZOCAINE HYDROCHLORIDE AND @ii) NEUTRALIZED BENZOCAINE HYDROCHLORIDE ON
pH AND ALKALINITY OF SEA-WATER

Neutralized Benzocaine Hydrochloride Concen-
tration
240 5 30 60 90 240 mg/{

8,10 8,00 8,00 8,00 8,00 8,00 0
7,55 8,00 8,00 8,00 8.00 8,00 50
7,20 8,00 8,00 8,00 8.00 8,00 80
7,10 8,00 8,00 8,00 8,00 8,00 100
6,80 8,00 8,00 8,00 8,00 8,00 150
60 60 60 60 60 60 0
60 60 60 60 60 60 50
60 60 60 60 60 60 80
40 60 60 60 60 60 100
40 60 60 60 60 60 150

Since neutralized benzocaine hydrochloride does not af-
fect water quality it is recommended that this anaesthetic always
be used in the neutralized form.
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1.

GUIDE TO AUTHORS

AIMS AND SCOPE

This journal aims at publishing original work in all

branches. of water science, technology and engineering, wuz.

water resources development; industrial and municipal water
and effluent management; environmental pollution control;

hydrology and geohydrology; agricultural water science; lim-
nology; the hydrological cycle; etc.
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GENERAL

Papers will be accepted in English or Afrikaans.

Papers should be accompanied by an abstract. In pre-
paring abstracts, authors should be brief but not at the
expense of intelligibility. Papers written in Afrikaans
should carry an extended English summary to facilitate
information retrieval by international abstracting agen-
cies.

Specialist terms which may be unfamiliar to the wider
readership should be explained freely in the body of the
text and, if essential, in the abstract.

Review articles will normally be prepared by invitation,
but authors may submit such papers or suggestions for
consideration to the Editor. A review is an authoritative
and critical account of recent and current research or
technology in a specialized field.

The submission of a paper will be taken to indicate that
it has not, and will not, without the consent of the
Editor, be submitted for publication elsewhere.

Fifty free reprints of each paper will be provided. Any
additional copies of reprints must be ordered vith return
of proofs and will be charged for. A reprint order form
will accompany proofs.

Manuscripts should be submitted to: The Editor,
WATER SA, PO Box 824, PRETORIA 0001.
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3.1
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3.3
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SCRIPT REQUIREMENTS

An original typed script in double spacing and two
copies should be submitted. The title should be concise
and followed by the authors’ names and compliete ad-
dresses. One set of original line drawings on good quality
drawing paper or glossy photoprints should be submitted.
Photographs should be on glossy and not matt paper,
enlarged sufficiently to permit clear reproduction in half-
tone. Three sets of copies should accompany each sub-
mission. All illustrations (line-drawings and photographs)
must be fully identified on the back and should be
provided with descriptive legends typed on a separate
sheet. Illustrations should be packed carefully, with
cardboard backing, to avoid damage in the post. The
appropriate positions of illustrations should be indicated
in the text.

Tables are numbered in arabic numbers (Table 1) and
should bear a short yet adequate descriptive caption.
Their appropriate positions in the text should he indicated.

The SI system (International System of units) should be
used.

References to published literature should be quoted in
the text as follows: Smith (1978) - the date of publica-
ton, in parentheses, following the author’s name. All
references should also be listed together at the end of each
paper and not given as footnotes. They should be ar-
ranged in alphabetical order (first author’s surname)
with the name of the periodical abbreviated in the style
of the World List of Scientific Periodicals (4th edn,
Butterworths, London, 1963 —1965, with supplements)
and appear as follows:

MATSON J.V. and CHARACKLIS W.G. (1976) Diffusion
into microbial aggregates. Water Research 10(10) 877
—885.

THRING M.W. (1975) A:r Pollution p 132 Butterwort.s,
London.




