periment was carried out with RDP,
which is pronase-resistant.

At stage 6a, prior to the onset of n
bandlet stem cell production, an N telo-
blast was injected with RDP. At stage 7,
after stem cell production was under
way, the same N teloblast was reinjected
with pronase; Fig. 2f shows such an em-
bryo at 9 days of age. The anterior part
of the nerve cord of this embryo con-
sists of morphologically normal (bilat-
erally syminetric) ganglia, whereas the
posterior part consists of abnormal (bi-
laterally asymmetric) ganglia deficient in
cell number on the side of the ablated N
teloblast. Moreover, anterior ganglia
contain neurons labeled with RDP,
whereas posterior ganglia do not. The
boundary between anterior morphologi-
cally normal and posterior morphologi-
cally deficient ganglia coincides with the
boundary between anterior RDP-labeled
and posterior unlabeled ganglia. Thus it
follows that the anterior ganglia of the
pronase-treated embryo contain progeny
of n stem cells produced prior to ablation
of theé N teloblast and that the posterior
ganglia are abnormal because they re-
ceived no cellular contribution from the
N teloblast.

The fluorescent peptides RDP and
FDP have further advantages as cell lin-
eage tracers: (i) The red-fluorescing RDP
and the yellow-fluorescing FDP can be
used in combination for double-label ex-
periments; and (ii) their distribution can
be observed in living embryos, in con-
trast to that of HRP, which can be visual-
ized only in fixed preparations. Thus
these fluorescent tracers should make it
possible to follow the appearance of suc-
cessive descendants of an injected early
embryonic cell in the same preparation
and to know the embryonic origin of
nerve and muscle cells identified by in-
tracellular electrophysiological record-
ings.

DAviD A. WEISBLAT
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Janis D. YounG*
Department of Molecular Biology,
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Naegleria fowleri: Trimethoprim Sensitivity

Abstract. Trimethoprim in a concentration of 4 micrograms per milliliter of Bacto-
Casitone (Difco) medium inhibits the growth of nonvirulent Naegleria fowleri iso-
lates. The growth of virulent strains is unaffected even with 400 micrograms of the
drug per milliliter of medium. Differences in sensitivity constitute the possibility of a
simple selection of environmental isolates. The pathogenicity and virulence of
Naegleria species may be connected with the metabolism of folic acid.

In an attempt to find simple markers
by which we could differentiate among
the various species, strains, or variants
of amoebas of the genus Naegleria we
tested—among other factors—the effect
of several chemotherapeutics on the
growth of Naegleria fowleri in axenic
cultures. We observed that some strains
were inhibited under defined conditions
by low concentrations of trimethoprim
[2,4-diamino-5-(3,4,5-trimethoxybenzyl)-
pyrimidine].

We used a total of 31 strains of N. fow-
leri in the experiments. Ten of them were
isolated from human cases of primary
amoebic meningoencephalitis and 21
strains were isolated from water samples
of warm industrial effluents in Czech-
oslovakia. Three of these environmental
strains were pathogenic for laboratory
animals. The basic tests were carried out
in tubes containing 5 ml of fluid BCS me-
dium, that is, 2 percent Bacto-Casitone
(Difco) in distilled water with 10 percent
of fresh rabbit serum (/). Trimethoprim
(2) was added to this medium in con-
centrations ranging from 0.4 ug/ml to 400
ug/ml. The tubes inoculated with the dif-
ferent strains of amoebas were incubated
at 37°C.

All the nonvirulent isolates of N. fow-
leri were completely inhibited by tri-
methoprim in concentrations of 4 ug/ml
and higher. The strains isolated from hu-
mans and the virulent strains from the in-
dustrial effluents tolerated the highest
tested concentrations of the drug without
any definite changes of growth rate. Sev-
eral other antagonists of folic acid such
as aminopterin, 3,5-diaminopterin, and

0036-8075/80/0926-1541$00.50/0 Copyright © 1980 AAAS

methotrexate (3) applied in concentra-
tions up to 50 wg/ml under identical ex-
perimental conditions did not affect the
growth of any of the N. fowleri strains.

The inhibitory effect of trimethoprim
on nonvirulent environmental strains
could be prevented by addition of folic
acid or leucovorin @) to the medium in
concentrations of 50 ug/ml. However, 2-
amino-4-hydroxy-6-(tetrahydroxybutyl)-
pteridin - @) had no antagonistic effect
on trimethoprim. Culture media contain-
ing such ingredients as liver digests or
extracts, yeast extracts, peptones, or a
suspension of thermally killed bacteria
are inconvenient for experiments with
trimethoprim activity because of their
folic acid content.

The effect of trimethoprim on N. fow-
leri in. BCS medium provides a simple
and reliable method for differentiation of
virulent and nonvirulent strains of this
organism isolated in ecological and epi-
demiological environmental studies.
Further examination of the differences in
the metabolism of folic acid in N. fowleri
may help to elucidate the conditions of
pathogenicity and virulence of Naegleria
species.

LuBor CERVA
Czechoslovak Academy of Sciences,
Institute of Parasitology,
Prague, Czechoslovakia

Reférences and Notes

1. L. Cerva, Science 163, 576 (1969). )

2. Obtained from Burroughs Wellcome and Co.,
London.

3. Obtained from K. Slavik, Laboratory of Protein

Metabolism, Faculty of General Medicine,
Charles University, Prague.
28 March 1980
1541



	Cover Page
	Article Contents
	p.1541

	Issue Table of Contents
	Science, Vol. 209, No. 4464, Sep. 26, 1980
	Volume Information [pp.i-x]
	Front Matter [pp.1457-1476]
	Letters
	Love Canal and Legal Precedent [p.1470]
	Geological Research [pp.1470-1472]
	Digital Readouts on Television Pictures [p.1472]

	Erratum: The Testicular Feminized Rat: A Naturally Occurring Model of Androgen Independent Brain Masculinization [p.1472]
	Erratum: Coca, not Cocaine [p.1472]
	Science and Engineering [p.1475]
	Origin and Mechanism of Large-Scale Climatic Oscillations [pp.1477-1482]
	Early Two-Dimensional Reconstruction and Recent Topics Stemming from it [pp.1482-1486]
	The Cayo Santiago Primate Colony [pp.1486-1491]
	News and Comment
	University and Drug Firm Battle over Billion-Dollar Gene [pp.1492-1494]
	UCSD Gene Splicing Incident Ends Unresolved [pp.1494-1495]
	Navy Considers Scuttling Old Nuclear Subs [pp.1495-1497]
	Scientists and Congress Battle over NIH [pp.1497-1498]
	NSF under Challenge from Congress, Engineers [p.1499]

	Briefing
	FDA Caffeine Decision Too Early, Some Say [p.1500]
	Sawhill is Named Synfuels Chief [p.1500]
	Death at Sverdlovsk: A Critical Diagnosis [pp.1501-1502]

	Research News
	Testing for Primes Gets Easier [pp.1503-1504]
	Plug Pulled on Chemistry Computer Center [pp.1504-1506]

	Book Reviews
	Chromosome Numbers [pp.1507-1508]
	Plant Physiology [p.1508]
	Visual Adaptations [pp.1508-1509]
	Social Judgment Processes [p.1509]

	Reports
	Carbynes: Carriers of Primordial Noble Gases in Meteorites [pp.1512-1514]
	Carbynes in Meteorites: Detection, Low-Temperature Origin, and Implications for Interstellar Molecules [pp.1515-1518]
	Radioactive Waste Storage Materials: Their α-Recoil Aging [pp.1518-1520]
	A New Irradiation Effect and its Implications for the Disposal of High-Level Radioactive Waste [pp.1520-1522]
	Long-Range Atmospheric Transport of Soil Dust from Asia to the Tropical North Pacific: Temporal Variability [pp.1522-1524]
	Foraminifera and Chlorophyll Maximum: Vertical Distribution, Seasonal Succession, and Paleoceanographic Significance [pp.1524-1526]
	A Comparison of Thermal Observations of Mount St. Helens before and during the First Week of the Initial 1980 Eruption [pp.1526-1527]
	Oxygen Consumption in Pelagic Marine Sediments [pp.1527-1530]
	Surface Charge Heterogeneity in Amphibole Cleavage Fragments and Asbestos Fibers [pp.1530-1532]
	Tetracycline-Labeled Human Bone from Ancient Sudanese Nubia (A.D. 350) [pp.1532-1534]
	Nucleosome Cores Have Two Specific Binding Sites for Nonhistone Chromosomal Proteins HMG 14 and HMG 17 [pp.1534-1536]
	Tracing Food Webs with Stable Hydrogen Isotopes [pp.1537-1538]
	Cell Lineage Analysis by Intracellular Injection of Fluorescent Tracers [pp.1538-1541]
	Naegleria fowleri: Trimethoprim Sensitivity [p.1541]
	Temporal Precision in Circadian Systems: A Reliable Neuronal Clock from Unreliable Components? [pp.1542-1545]
	Mood and Behavioral Effects of Physostigmine on Humans are Accompanied by Elevations in Plasma β-Endorphin and Cortisol [pp.1545-1546]
	Anxiety and Muscle Tension as Consequences of Caffeine Withdrawal [pp.1547-1548]
	Juvenile Hormone Induction of Biting Behavior in Culex Mosquitoes [pp.1548-1550]
	Have Tar and Nicotine Yields of Cigarettes Changed? [pp.1550-1551]
	Signals for Food: Reinforcers or Informants? [pp.1552-1553]
	Protein Secretion by the Pancreas [pp.1553-1554]

	Back Matter [pp.1509-xii]





