
ing the concentration of neopeptone 
in the culture medium from 1 to 3 
percent, failed to reverse the inhibi- 
tion; this suggests that no antimetabolic 
action is involved. 

Inhibition was tunaffected by inter- 
position of dialysis tubing between tis- 
sues and seeded agar. However, there 
was no apparent diffusion of the in- 
hibitory factor into the agar con- 
tiguous to the conjunctiva, for there 
was normal growth on the rest of 
the slide. 

Lysozyme (muramidase) is present 
in high concentrations in tears and 

conjunctiva and is bacteriostatic or 
bacteriocidal for susceptible organisms 
(6). No lytic or inhibitory action of 
lysozyme on C. albicans could be dem- 
onstrated. The fungus was unaffected 
after exposure for 1 hour at 37?C to 
lysozyme (I mg/ml) in .07M phos- 
phate buffer at pH 6.2. There was no 
loss of viability after exposure for 28 
hours of 2500 Candida cells to 50 and 
500 /g of lysozyme in the same buffer. 
This small inoculum was recovered 
quantitatively by plate counts on 
Sabouraud's agar, with anid without 
the addition of 100 lt) of lysozyme to 
the medium. Thus, the inhibitory ef- 
fect of the conjunctiva toward C. 
albicans is not apparently attributable 
to lysozyme. 

In preliminary control experiments 
human endocervical and endometrial 
tissues failed to inhibit the growth of 
C. albicans under the aforementioned 
conditions. 

Conjunctiva extracts were prepared 
by grinding coarsely minced tissue 
(10 g wet weight) in a mortar and 
extracting with 50 percent ethanol 
(250 ml). A turbid extract was ob- 
tained. The alcohol was removed by 
evaporatio n in a pan held in a 42?C 
water bath; the aqueous residue was 
sterile. 

The extract was inoculated with C. 
albicans (10 cells per milliliter) in the 
log phase of growth and incubated 
at 37C on1 a rotator (20 rev/min) by 
the tumble tube technique. Viability 
tests by the plate-count method were 

performed before and after 21? hours' 
incubation (Table 1). 

Three different batches of conjuncti- 
val extract had this lethal effect on 
C. albicans. The drop in viability was 
paralleled by a decrease, indicating cell 
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alcohol evaporated to half-volume un- 
der test conditions had an inhibitory 
effect on the growth of C. albicans. 
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distribution in aqueous suspensions 
have been demonstrated (1, 2); the 
effect of these phenomena has been cor- 
related with absorption by and toxicity 
to mosquito larvae (3), and the solu- 
bility of DDT in water has been deter- 
mined (4). ? 

distribution in aqueous suspensions 
have been demonstrated (1, 2); the 
effect of these phenomena has been cor- 
related with absorption by and toxicity 
to mosquito larvae (3), and the solu- 
bility of DDT in water has been deter- 
mined (4). ? 

Table 1. Fate of chlorinated insecticides in standard jar bioassays (250 ml) with 25 fourth-instar 
larvae of Anopheles quadrimaciulatus Say after 20 hours at 26.5?C; determined by electron-affinity 
gas chromatography. 

Added Recovered 

Insectic-ide per iar Concn. Substance* From Jar From larvae 
(jg) (ppm) (mig) (jig) 

^aldrinl 5.98 0.024 faldrin 0.333 0.006 alr 598 024 dieldrin none .055 
idrin 67,. .27~ j~faldrin 9.08 .266 

klirin" 67 5 '.27 )dieldrin none .420 
diiedrin 5.95 .024 dieldrin 2.52 .186 
dieldrin 64.8 .26 dieldrin 29.0 2.22 

heptachlor 2.16 
heptachllort 53 _0 .21 <hept. epox. none 

1-hyd.-chlor. 2.43 
(heptachlor 4.51 0.136 

heptachlor 61.0 .24 * hept. epox. none .372 
1-hyd.-chlor. 2.99 .015 

(heptachlor 33.3 .855 
heptachlor 269 1.08 hept. epox. none 1.18 

1-hyd.-chlor. 13.9 0.060 
hept. epox. 62.5 0.25 hept. epox. 34.5 1.52 
hept. epox. 264 1.06 hept. epox. 164 10.0 
1-hyd.-chlor. 264 1.06 1-hyd.-chlor. 255 1.00 

PP'-DDT 1.39 0.0056 fp,p'-DDT 0.816 0.060 
p,p'-DDT 1.39 0.0056 {PP-DDE none 089 .p,p'-DDE none .089 

-chlordane 51.0 .20 qy-chlordane 14.6 .613 
lindane 5.81 .023 lindane 4.02 .025 

* By analysis; t hept. epox., heptachlor epoxide; 1-hyd.-chlor., 1-hydroxychlordene; $eno larvae 
present. 
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Chlorinated Insecticides: Fate in Aqueous Suspensions 
Containing Mosquito Larvae 

Abstract. Aldrin, p,p'-DDT, dieMdrin, gamma chlordane, heptachlor, hepta- 
chior epoxide, 1-hydroxychlordene, and lindane were bioassayed against larvae 
of Anopheles quadrimaculatus Say; the remnant amounts of insecticide and metab- 
olites in larvae and medium were determined by electron-affinity gas chromatog- 
raphy. TIhe insecticides were surprisingly nonpersistent at concentrations normally 
used. 
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Isotopically labeled compounds are 
expensive and often difficult to syn- 
thesize; more important, in the afore- 
mentioned work, radio-labeled products 
could not be identified as part of the 
analysis, that is to say, the determined 
product might be the original pesticide 
or a product thereof, or both. Such 
identifications have been made by us, 
using electron-affinity gas chromatog- 
raphy to study the fate of seven chlori- 
nated insecticides and a degradation 
product of heptachlor in aqueous sus- 
pensions containing mosquito larvae 
(5), and in the larvae. 

One milliliter of acetone containing 
an appropriate quantity of insecticide 
was stirred into 225 ml of distilled water 
in each of a number of wide-mouth 
half-liter jars. Twenty-five fourth-instar 
larvae (A nopheles quadrimnaculatus 
Say) in 25 ml of water were added to 
each open jar, and mortality was noted 
after 20 hours at 26.5?C. From 12 to 
18.5 g of water volatilized during the 
test. Both the suspension and separated 
larvae (50 larvae were rinsed with 
hexane and homogenized for analysis) 
were extracted with hexane and ana- 
lyzed by electron-affinity gas chroma- 
tography (6). The fact that added in- 
secticides could be recovered practically 
quantitatively from suspensions and 
larvae at the outset demonstrated the 
reliability of the procedure; no metabo- 
lites or other products were found in 
freshly made suspensions. Identifica- 
tion of products was based on retention 
times (Table 1). 

Metabolic conversion of aldrin to 
dieldrin, DDT to DDE (7), and hepta- 
chlor to its epoxide by larvae of A. 
quadrimaculatus was determined quan- 
titatively. These metabolites must have 
been formed by the larvae because (i) 
the metabolites were not present ini- 
tially, (ii) they could not be found in 
appreciable quantities in the aqueous 
medium, and (iii) 50 percent or more 
of the insecticide in the larvae was 
present as the metabolite. In contrast 
with this result, formation of nontoxic 
1 -hydroxychlordene from heptachlor 
appeared to be exogenous to the or- 
ganism, since appreciable amounts of 
it formed in the absence of larvae. 

More than half of the DDT in aque- 
ous suspensions (0.001 to 0.100 ppm) 
at 25?C was lost in 1 day by codistilla- 
tion with water (1, 2). The low recov- 
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codistil. This premise is supported by 
the finding that the concentration of 
lindane necessary to kill 50 percent of 
the larvae was greater in open jars 
(0.032 ppm) than in closed jars (0.012 
ppm) which precluded codistillation. 

If we assume that the low recovery 
of insecticide (Table 1) is due to co- 
distillation, our- data are consistent with 
the concept that the less polar com- 
pounds codistil with water more readi- 
ly than polar compounds. Thus aldrin 
and heptachlor, which are less polar 
than their corresponding epoxides, co- 
distilled to a greater degree (82 to 94 
percent) than their epoxides (27 to 56 
percent); the most polar compound, 
1-hydroxychlordene, codistilled very lit- 
tle (3 percent). 

About three times more dieldrin than 
aldrin and from three to five times more 
heptachlor epoxide than heptachlor 
were found in larvae exposed for 20 
hours to approximately equivalent ini- 
tial concentrations of insecticide (me- 
tabolites expressed as original insecti- 
cide). However, the conclusion that 
aldrin and heptachlor have a lesser 
affinity for the larvae than their epox- 
ides must be considered tentative be- 
cause certain variables are not con- 
trolled in the bioassay. For example, 
the lower uptake by larvae of aldrin 
and heptachlor, when compared with 
their epoxides, may be due in part to 
the exposure of the larvae over the test 
period to a lower concentration of al- 
drin and heptachlor, the lower concen- 
tration resulting from the greater loss 
of these insecticides (probably by co- 
distillation) than of their epoxides. 
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A change in stimulation is generally 
recognized as necessary to elicit a re- 
sponse in the visual system. This can 
be shown by electrical recording; elec- 
troretinograms and other forms of 
evoked visual responses are elicited 
only by flashes, flickering, or other 
changes in stimulation. The importance 
of a change in stimulation is also 
demonstrated by experiments with sta- 
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Our findings illustrate the potential 
of electron-affinity gas chromatography 
in determining the fate of chlorinated 
hydrocarbons at very low concentra- 
tions in aqueous suspensions and in 
minute organisms. Codistillation with 
water may be an important route for 
the loss of aldrin, dieldrin, heptachlor, 
heptachlor epoxide, y-chlordane, and 
lindane, and codistillation should be 
considered in investigations dealing 
with these insecticides as water con- 
taminants. 
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bilized images (1). With this proce- 
dure, the stimulus viewed by an ob- 
server moves exactly in step with move- 
ments of the eye so that the retinal 
image does not move on the retina, 
and the retinal stimulus is continuously 
presented to the same set of receptors. 
Stabilized images gradually fade. Since 
the change of stimulation ordinarily 
produced by fine eye movements is no 
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Averaged Brain Activity Following Saccadic Eye Movement 

Abstract. Since a change of stimulus is required to effect a visual response, and 
since saccadic eye movements change the locus of the retinal image, the hypothesis 
was developed that there should be a brain response following saccadic eye move- 
ment. The hypothesis was tested experimentally by averaging the activities fol- 
lowing successive saccadic eye movements. A response was found whose charac- 
teristics were dependent on illuminance of the stimulus. 
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