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Fig. 1. Tlwmoglobin patterns of eels, 30 min. at 200 V, between
electrodes, 1, American eel; 2, Kuropean ecl; 3, Japanese ecl

wn tolo. On the other hand, even if it was possible to
demonstrate complete genetic identity of the two
groups, this would only neeessitate the adoption of the
first part of Tucker’s hypothesis, namely, the one-
species conception.  The question, however, of
whether European ccls make the return journey to
the Sargasso Sca would still be left as a problem for
physiologists and marine biologists to solve.

This work was supported by a grant from the
Carlsberg Foundation. For help in procuring live
American and Japanese ocls we are indebted to
Dr. M. Demerec, of Cold Spring Harbor, to Mr.
Humber, of Freeport, New York, to the U.S. Offico
of Naval Rescarch, London, to Viee-Adiniral (retired)
of the Royal Danish Navy, Dr. A. V. Vedel, and to
Mr. R. Thegersen, managing director of the Danish
East Asiatic Co., Tokyo.
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WHILE I am in substantial agreement with the con-
clusions of Dr. Sick et al., I feel that there is still an
important point to be emphasized. The hwmoglobin
tosts show a close affinity between the American and
Furopean eels as opposed to the Jupanese. They aro
therefore in striking contrast to the biometric criteria
hitherto applied by taxonomists of Schmidt’s school?,
for these, on tho contrary, showed an apparcntly closo
relationship between the Europecan and Japancse
spocios as opposed to the American:

Vertcbral counts
Range 4 u
A, rostrata 103-111 108 107-23
4. anguilla 110-119 115 114-73
A. japonica 112-119 118 11582

Tho hemoglobin tests, in fact, show a reasonable
distinetion between Atlantic and Pacifie speeies whilo
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the meristic characters do not; so much the worse for
the latter as taxonomic critoria which, in any event,
arc already known to bo subject to cnvironmental
modification by temperature and salinity differencest.

Serological investigations may also bo useful,
provided due regard is paid to matching the physiolo-
gical conditions of the fishes to be compared.

All these studies may usefully be extended to the
several Indo-Pacific groups of 4nguilla species?, for
it seems very probable that their relationships are
open to a similar ingerpretation to that which I have
postulated for the Atlantic oncs?.

Denys W. TuckEr

VoL. 193

“Tregiffian”,
18 Belvedere Grove,
London, S.W.19.

! Ege, V., Dana Rep., 3, No. 16 (1939),
2 Tucker, D, W., Nature, 183, 495 (1959).

ENTOMOLOGY

Effect of Oxygen on Cyanide Poisoning
in Insects

CyANIDE toxicity is elosely associated with respira-
tory inhibition and, in many forms of lifo, death is
attributed to disruption of oxidative metabolism
through inhibition of the enzyme eytochrome oxidase.
In insgects also, cyanide inhibits the terminal oxidase,
and it has been shown that in the inseet heart cyanide
sensitivity i1s closely associated with aerobic metab-
olism!,

The chemical exclusion of oxygen as brought about
by enzyme inhibition has led to the effective use of
oxygen in the therapy of eyanide poisoning in
mammals?. Apparently, for reasons not fully under-
stood, the application of pure oxygen tends to com-
pensate for the oxygen chemically excluded from the
organism. 1f the lethal effeets of cyanide on insects
are the result of interruption of respiratory metab-
olism then, by analogy, one might expect beneficial
effects when oxygen is applied. Tt was found, how-
ever, that oxygen produced detrimental effects on
insocts after they had been fumigated with hydrogen
ecyanide: oxygen increased the toxic offeets of
cyanide while complete exclusion of it decreased
those effeets and allowed more inscets to recover.

Adults of Sitophilus granarius (L.) and larvae of
Tenebroides mauritanicus (L.) were exposed to gaseous
hydrogen eyanide and then placed cither in pure
oxygen, pure nitrogen or air for 46 hr. Greater mor-
tality occurred in those inscets exposed to oxygen
than in those from which it was excluded (Table 1).

Investigation of the respiratory response of the
treated insects in the different concentrations of
oxygen showoed that respiration reswmed soon after
application of oxygen, but it was delayed for sevoral
hours when the inscets were loft in air (Fig. 1).
Tnsecls deprived of oxygen for 46 hr. began to respire
immediately on return to air.

Table 1. MORTALITY OF INSECTS PLACKD IN OXYGEN, NITROGEN

AND AIR FOR A PERIOD OF 48 ITR. AFTER TREATMENT WiTH HIYDROGEN
CYANIDE (36 MGM./L)
‘Pime exposed to
hydrogen cyanide Mortality (per cent)
(min,) Oy Air N,

Inscet species

S. granarius adults 1 80 28 17
2 78 5H 36

B 97 50 43

o 4 97 61 45

T. meuritanicus 1arve 1 7 [
2 a7 3

3 60 11

4 86 31
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Fig. 1. Oxygen consumption of S. granarius adults treated with

gaseous hydrogen cyanide (36 mgm./l. for 3 min,) then placed

in pure oxygen, air or pure nitrogen for 46 hr. (Percentage
mortality of insccts indicated at end of each curve)

These results show that respiratory inhibition as
brought about by cyanide poisoning could be partially
overcome by increasing the oxygen concentration,
but rapid resumption of aerobic metabolism after
treatment was detrimental to the insect. It may be
that, in oxygen, active metabolism is resumed while
the enzyme catalase is still inhibited, thus allowing
toxic peroxide to accumulate. On the other hand, the
delay in the resumption of aerobic metabolism, as
brought about by exclusion of oxygen, may be
beneficial in either or both of two ways: it may allow
detoxifying mechanisms to remove cyanide from
the sites of action and/or it may allow for vital
substances, depleted by cyanide poisoning, to be
regenerated.

E. J. Boxp
Research Institute,
Canada Department of Agriculture,
University sub-Post Office,
London, Ontario.
1Harvey, W. R., and Williams, C. M., Biol. Bull., 114, 23 (1958).
2 Paulet, G., Arch. intern. physiol. et biochim., 83, 340 (1955). Merker,

H., Lockner, W., and Gerstenberg, E., Arch. Exp. Pathol. and
Pharmacol., 232, 459 (1957).

Blood Feeding by Philoliche (Dorcaloemus)
silverlocki Austen (Diptera, Tabanidae)

TrE feeding of Philoliche (Stenophara) inornata
Austen and P. (Stenophara) schwetzi Austen has
been described by Schwetz!. Schwetz found that in
these two species the proboscis, including the labrum
and enclosed stylets, was used as a whole for both
flower feeding and blood sucking.

Oldroyd? has suggested that in the sub-genera
with a shorter labium in which the stylets reach as
far as the labelle (as, for example, in Dorcaloemus),
the labium and stylets may similarly be used as a
compound-piercing organ.

Observations were made by me on specimens of
Philoliche (Dorcaloemus) silverlocki Austen attracted
to bait cattle but feeding on human beings near the
Lundi River in the south-east of Southern Rhodesia
during the flight season of this species (January-
March 1961). These flies invariably attacked men
in the region of the ankle and cattle on the lower
part of the legs. They appear to show a preference
for dark-coloured skin, as Africans were attacked far
more frequently than Europeans in the same party.

When attempting to feed on man the flies would
hover around the ankle, touching the skin with the
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tip of the proboscis. If the flies alighted on the skin
penetration of the skin would commence immediately.
At first it appeared that, as suggested by Oldroyd
and the observations of Schwetz, the whole proboscis,
including the labium and labell, was inserted as a
unit, but further close observations with the aid of a
low-power binocular microscope showed conclusively
that this was not the case, but that the labellee were
applied close to the point of puncture and the labium
became folded back close under the head as the
stylets were driven more deeply into the skin with
rapid vibratory movements. On one specimen
observed the labium became displaced to one side
after the uptake of blood had commenced with
apparently no adverse effect on the process.

The flies often probed two or three times before
starting to feed; but once feeding commenced it was
completed in about 1 min. When the proboscis
was withdrawn the labelle appeared to be used to
clean the stylets and the whole proboscis was wiped
rapidly with the forelegs.

‘When the proboscis was withdrawn either after
probing or feeding, a large drop of blood usually
exuded from the site of the puncture. After-effects
at the site of the puncture were usually negligible,
but on occasion considerable local irritation occurred.

Fed flies were observed resting on nearby vegeta-
tion.

The feeding method was also observed in the
closely related species Philoliche (Dorcaloemus)
medialis Oldroyd and appeared to be identical to that
described above.

These observations indicate that the feeding pro-
cess in Dorcaloemus is closely comparable with that
in Chrysops as described by Gordon and Crewes. It
would appear that the flexing back of the labium
during feeding is the more general mechanism in the
Tabanidae while the insertion of the whole proboscis
as a unit is a less-common adaptation that requires
further investigation.

Rawpon GOODIER

Tsetse and Trypanosomiasis Control Branch,
Department of Veterinary Services,
Southern Rhodesia.

1 Schwetz, J., Rev. Zool. Afr., 7 (1), 62, 100 (1919).

2 Oldroyd, H., Horse Flies of the Ethiopian Region, 3, 1 (Brit. Mus.
(Nat. Hist.), London, 1957).

3 Gor(iigxgé)n. M., and Crewe, W., Ann. Trop. Med. Paras., 47 (1), 74

Lactate Dehydrogenase in Some Insect
Muscles

In the metakolism of mammalian muscle lactate
dehydrogenase plays a key part by catalysing, during
contraction, the format’on of lactate from pyruvate,
the major glycolytic product. On relaxation the
reverse process occurs and pyruvate is metabolized
via the tricarboxylic acid cycle. While there is
evidence!-® that glycolysis is the major source of
energy for muscular contraction in some insects, it is
clear that other insect muscles directly utilize fatst-¢.
As lactate dehydrogenase is not a component of the
enzyme systems involved in fat metabolism, it is
apparent that the concentrat'on of lactate dehydro-
genase in an insect muscle offers an insight into the
metabolism of the contractile process.

We have determ'ned the lactate dehydrogenase
concentrations in the muscles of four insect species;
all mombers of the order Orthoptera. Two of these
species, the praying mantis (Orthodera mianistralis)
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