
Electrical Stimulation Applied to Second-Stage Larvae of 
Heterodera rostochiensis to Determine Viabilty 

I R V I N G  G R A N E K  I 

Viability of cysts of the golden nema- 
tode, Heterodera rostochiensis Wollen- 
weber, recovered f rom treated fields on 
Long  Island, New York, is based on appear- 
ance and movement  of second-stage larvae. 
If internal  structures of one or more  larvae 
appear  to be normal  in appearance,  obser- 
vations are made at r andom  intervals for 
1-2 days to detect movement .  Th is  is tithe- 
consuming and quest ionable as a viabili ty 
test because golden nematode  larvae are 
relatively immobile .  In  an earlier unpub-  
lished investigation, I found that  electrical 
s t imulat ion of viable golden nematode 
larvae caused movement  and stylet projec- 
tion. 

T h e  objective of this test was to de- 
termine if electrical s t imulat ion could be 
used to determine viabili ty of second-stage 
larvae of H. rostochiensis. Soil containing 
cysts was collected and stored for about  3 
weeks in the laboratory.  Cysts were then 
extracted from the soil and kept in water  
from 1-3 h before extract ing the larvae. 
Th ree  groups of larvae were tested as fol- 
lows: I00 larvae whose viabili ty was deter- 
mined by visible movement  (Group A); 
100 nonviable  larvae--50 killed by hot 
water  t rea tment  and 50 killed chemically 
by fumigat ion [25 by 1,3-dichloropropene, 
1,2-dichloropropane mixture  (D-D@) and 
25 by Vorlex@ (D-D + methyl  isothio- 
cyanate)] (Group B); and 100 larvae of 
quest ionable viabili ty whose internal  struc- 
tures were intact but  in which no detecta- 
ble movement  was observed (Group C). 

Electrical equ ipment  consisted of a vari- 
able transformer,  which had a range of 
0-140 volts with a m a x i m u m  of 10 amps, 
and a fixed pair  of stainless steel electrodes 
embedded in plastic, the tips of which were 
exposed and ground down to tapered 
needle points. T h e  distance between the 

points was 1 ram. Each larva was placed in 
a drop of tap water  on a glass slide and 
posit ioned on the stage of a stereomi- 
croscope. T h e  electrodes straddled the 
larva. Voltage was increased, f rom a 5-volt 
start ing point,  by increments of 5 up to 70. 
T h e  electrodes were kept  in place for a 
period of 5 sec at each interval. 

Group  A showed stylet project ion with 
82% doing so at 15 and 20 volts (Table  1). 
Stylets were not projected in Group  B up  
to 70 volts. Stylets of 77 % of the larvae in 
G r o u p  C were projected, but  only 35% 
were projected at 15 and 20 volts. T h e  
styler remained projected in most instances; 
some were retracted after a slmrt time; 
others were retracted almost immediately.  

Th i s  method seems to provide a quick 
and accurate means of de termining  viabil- 
ity of golden nematode  larvae and should 
be especially useful in regulatory work. T h e  
technique may also be helpful  in taxonomic 
studies because accurate measurements  of 
the stylet can be made when the t ip is pro- 
jected outside of the head. In  addit ion,  ac- 

TABLE 1. Projection of stylets after electro- 
stimulatiott of second-stage larvae Heterodera 
rostochiensls. 

Viability groups" 
Potential V (ac) A B C 

5 0 0 0 
10 7 0 0 
15 45 0 10 
20 37 0 25 
25 8 0 16 
3{) 2 0 12 
35 0 0 3 
40 1 0 5 
45 NA 0 3 
50 NA 0 3 
55+ NA 0 0 

Totalsb 100/0 0/100 77/23 
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aGroup A--all mobile, Group  B--all killed by heat  
or  by chemicals, and Group  ('.--all structurally in- 
tact but  of t tndetermined viability (all groups had 
100 larvae each). 
t,Total n u m b e r  of larvae showing projecting stylets/ 
viability group.  
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curate measurements  can be made between 
the base of the stylet knobs and the dorsal 
esophageal gland orifice since project ion of 
the stylet straightens tile procorpus which 
is often coiled, 
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Somatic Centrioles in the Parasitic Nematode, Capillaria hepatica 
Bancroft, 1893 

K. A. WRIGHT l 

Nematodes,  along with acanthocepha- 
lans and rotifers, have classically been con- 
sidered as being characterized by the de- 
velopmental  phenomenon  of eutely (cell 
or nuclear constancy) (4). Recently, how- 
ever, an increase in numbers  of somatic 
muscle cells dur ing post-embryonic devel- 
opment  of at least some nematodes (e.g. 6) 
has been indicated. Centrioles, the or- 
ganelles classically associated with cell di- 
vision in animal  cells, have been described 
only f rom sperm of nematodes (2, 5, 7). 
Recent  studies have determined the mor- 
phology (cylinders of nine triplets of tub- 
ules with a cartwheel pa t tern  of material  
radia t ing f rom the center to each of these 
triplets) and sequence format ion of cen- 
trioles, especially from vertebrates and 
protozoa. Unfortunately,  these studies have 
not determined what  essential role, if any, 
centrioles play in nuclear division (3, 8, 9). 

Over the past several years, we have ex- 
amined most tissues of the adult  parasitic 
nematode,  Capillaria hepatica Bancroft,  
1893. Pieces of worms dissected from the 
livers of exper imental ly  infected mice were 
fixed in 5% glutaraldehyde in 0.066-M 
cacodylate (osmolality 300-350 m0sm.), 
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post-fixed in 1 ~: osmium in cacodylate and  
embedded in an Epon 812-Ara ld i te  502 
mixture.  Sections were stained either with a 
sequence of uranyl acetate and lead citrate, 
or with potassium permanganate  and lead 
citrate. 

Only six examples of centrioles were 
found: two in nonglandular  cells of the 
body wall hypodermis,  a pair  (at r ight  
angles to each other--a  diplosome) in a 
lateral hypodermal  gland cell, one in an 
unusual  binucleate muscle cell, one in a 
myoepithel ial  cell ensheathing the muscular  
esophagus, and one in an epithelial cell of 
the vas deferens. Except in the last two in- 
stances, the centrioles lay close to the nu- 
cleus. One of the centrioles found in a non- 
glandular  cell of tile hypodermis gave the 
clearest resolution of its tubule  structure 
after the section was tilted 15 ° (Fig. 1). 
T h e  centriole showed nine pairs of doublet  
tubules embedded  within  a dense matr ix ,  
but  the usual central cartwheel pa t te rn  was 
lacking. T h e  centriole was about  0.13 /zm 
in d iam to the outer edge of the doublets. 
Other  centrioles measured about  0.10 /xm 
in length. These  dimensions are smaller 
than those quoted by Ful ton (3). T h e  
doublet  angle (angle of the doublets to a 
tangent) was about  33 °. T h e  diam of the 
A tubule was about  20 nm, whereas the B 
tubule was about  22 nm. 


	MAIN MENU
	PREVIOUS MENU
	---------------------------------
	Search CD-ROM
	Search Results
	Print

