Experimental Studies on Visceral Larva Migrans
-Strain and Age Diffrences in Migratory Behavior
of Larvae in Mice and its Implication to their
Immune Capacity
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Abbreviations : DH, delayed hypersensitivity ; IgE, Immunogulobulin E; LES,
larval excretions/secretions ; MEM, minimum essential medium ; RSRID, reversed
single radial immunodiffusion ; PCA, passive cutaneous anaphylaxis; VLM, visceral
larva migrans.
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Fig.1. Time course of disappearance of larvae
from the liver in eight weeks male mice following
infection with 400 7. canis eggs. Each point
indicates the mean of five mice. ©, BALB/c;
w C57BL/6: A, C3H/He; o, DBA/2; @, NC.
Mean for BALB/c mice was significantly higher
than that for other strains on days 6, 12 and 21
post-infection.
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Table 1. The yield of larvae from whole carcass
on day 21 post-infection with 400 T.

canis eggs
ol No. of No. of larvae
Strain mice (mean=S.D.)
BALB/c 5 132.0%19 5
BALB/c-nu/nu 5 113.0%25.0
C57BL/6 5 116.5%£14.5
C3H/He 5 133.3+18.8
NC 5 130.6%£6.3

a:Male of eight weeks mice were used
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Fig.2. The yields of larvae from the liver in
(NCXBALB/c) F, mice following infection with
400 T. canis eggs. Each point and bar indicate
the mean and S. D. of five males of eight weeks
mice, respectively. O,BALB/c; @, NC; ®,
(BALB/cXNC) F,.
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Table 2. Inflence of sex on the yield of larvae from the liver on day 6 post-infection with 400 7. canis

eggs
. No. of No. of larvae (mean®S.D.) Strain difference
Sex mice P valu
BALB/c NC vaiue
Male 5 31.4%+14.8 6.0£3.7 p <0.05
Female 5 30.4%7.4 3.8+2.5 p <0.05
Sex difference N.S. N.S.

a: Eight weeks mice were used.

N.S.=Not significant.

Table 3. Influence of age on the yield of larvae from the liver on day 6 post-infection with 400

T. canis eggs

No. of larvae (mean*S.D.)

Age No. of Strain difference
(weeks) m ice BALB/c NC (P Value)
3 5 3.4%4.6 0.0£0.0 N.S.
5 5 15.2%8.8 2.0£3.6 p<0.05
8 5 37.0£9.6 7.2£3.4 p<0.05
56 5 29.6%4.1 N.T. —
Age difference BALB/c NC
3w vs. 5w N. S. 3w vs. bw N. S.
3w vs. 8w p<0.05 3w vs. 8w p<0.05
5w us. 8w p<0.05 5w vs. 8w N.S.

56w vs. 8w N. S.
N. S.=Not significant

N. T.=Not tested
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Table 4. Effect of anti-lymphocyte serum and irradiation on the yield of larvae from the liver

of BALB/c mice on day 6 post-infection with 400 7. canis eggs

Treatment? l\;r?i. Cgf I:Irgé;)rfl Dltasr‘\gg P Value
Anti-lymphocyte® 5 12.0£4.9 p <0.05
Irradiation® 5 11.4%2.2 p <0.05
None 5 41.3%16.9 —

a: Male of eight weeks mice were used.

b: Mice were injected with 0.2 ml of anti-lymphocyte serum intravenously 24 hr before and 48

hr after infection.
c: Mice werc irradiated with 800 rad X-ray 2 days before infection.

Table 5. Precipitating and PCA titers to the excretory/secretory antigen from second stage larvae

(LES) in mice infected with 400 T. canis eggs

Precipitating titer" PCA titer¢
Strain® —
1 2 3 1 2 3
Ch7BL/6 0 27.2 33.4 4< 256 1,024
C3H/He 0 22.7 23.7 4< 256 256
BALB/c 0 31.5 35.3 4< 256 256
DBA/2 0 27.2 31.5 4 < 256 1,024
NC 0 4.9 10.2 4< 256 1,024

a: Male of 8 weeks mice were used.

b Relative titers to the standard serum which was obtained from rats 6 weeks after infection

with 5,000 T. canis eggs. Data show mean of five mice.

¢: Figures show the reciprocal highest serum dilution which produced positive reaction, at
in three out of five mice. (4-fold serial dilqgtion)

d: Weeks post-infection.

least
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Table 6. Strain differences in delayed footpad reaction to LES antigen on day 5 post-infection

with 400 7. canis eggs

Stain oyt e 255 Footpad sweling
BALB/c 5 87.6£18.2¢ 17.7£8.6¢
NC 5 11.2+5,6¢ —~0.5%4.68
(NCxXBALB/c) F, 5 65.2111.5° 11.1+5.3"

a: Larvae were recovered from the liver on day 6 post-infection.
b: The extend of delayd footpad reaction was expressed as footpad weight difference (mg) be-
tween left (LES) and right (saline) 24 hr after injection with 5 g protein of LES antigen.
Pvalues: c »s. d p<0.05, d vs. e p<0.05, ¢ vs. e p<0.05
f vs. g p<0.05, g vs. h p<0.05, f vs. h Not significant.

Table 7. Influence of age on delayed footpad re-
action to the LES antigen on day 5 post-
infection with 400 7. canis eggs in male
BALB/c mice

Age No. of Footpad swelling (mg)?
(weeks) mice Infected Control
3 5 8.4+3,2b 0.6£2.7°
8 5 14.6x7.2¢ 3.31+4.0°

a: See table 6.
Pvalues: d »s. e p<0.05, b vs. d & c vs. e Not
significant.
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Abstract

To clarify the factors involved in the resistance or susceptibility to Toxocara canis in visceral
larva migrans, the differences of age sex and strain in migratory behavior of T. canis larvae were
examined using genetically defined mice. When time course of the recovery of larvae from the
liver was examined after oral administration of 400 eggs of T. cains, the mean number of larvae
reached a peak at 2 days and then decreased. Similar pattern was observed in all strains, ages and
both sexes of mice. However, a marked difference between strains was observed in the decreas-
ing rate of larvae yield from the peak point. Thus we compared the number of yielded larvae in
the liver 6 days after the infection (referred as larval yield) and found that the mean larval yield
in BALB/c or (BALB/c x NC) Fmice was significantly greater than that in NC or C57BL/6 mice.
Although no significant sex difference in the larval yield was observed in any strain, a marked age
difference was observed in a given strain; the larval yield was smaller in the young mice (3 to 5
weeks of age) than in the adult mice (8 weeks of age). The larval yield in athymic BALB/c-nude
mice was significantly lower than that of their congenic partners. Furthermore, anti-lymphocyte
antiseram or X-ray radiation treatments significantly reduced the larval yield in BALB/c mice.
These data suggest that the migratory behavior of larvae from the liver to the other organs may
be affected by the immune capacity of the host. To examine the possible involvement of the
immune capacity in the age and strain differences of the larval yield, the delayed hypersensitivity
to the larval antigen was tested on the mice. A higher response to the antigen was observed in
the mice which showed the larger larval yield. From these results, it is suggested that the migra-
tion of larvae into the liver is affected by the genetic predisposition and the age of the host,
which may be related to the immune capacity of the host.



