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Effect of Protein on the Migration of
Ancylostoma caninum Larvae in Mice

Hong-Ki Min, M.D. and Kyong-Sook Chung, M.D.

Department of Parasitology, Ewha Womans University College of Medicine

Recently, attention became more sharply focused on zoonotic larval nematode
infections, particularly infections due to dog hookworm, Ancylostoma caninum
and dog ascarid, Toxocara canis.

In general, it has been known well that malnutrition and a protein free diet
resulted in the increased susceptibility and the decreased acquired resistance to
parasite. However, there was no report concerning the nutritional condition of
the host and infectivity of a certain nematode larva.

In order to elucidate the effect of protein in the diet on the larval migration
in the organs and tissues of mice and on the fraction of gamma-globulin related
closely with antibody response, an experiment was designed to follow the short-
term course of infection of Ancylostoma caninum larva in mice fed with a sta-
ndard diet(group 1), protein-free diet(group 2) and high protein diet (group 3).
For the purpose, tissue digestion method using Baermann apparatus for the
larval count and Gelman electrophoresis equipment for the measuremnt of
gamma-globulin were applied.

The results obtained from the present study are summarized as follows:

1) The range of average recovery rates of larva throughout the observation
was 7~499% in group 1, 11~56% in group 2 and 6~449% in group 3, respecti-
vely. Significantly more larvae were detected and the larval migration procee-
ded more rapidly in group 2.

2) All the levels of total serum protein decreased soon after infection and the
patterns continued up to the end of the experiment. It indicated that the
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compensatory power of the host was not able to maintain constant protein

concentration.

3) The range of gamma-globulin fraction of serum protein after infection -

revealed 16.3~18.8%, a moderate increase in group I,

17.5~19.3%, a prono-

unced increase in group 3, and 13.5~14.2%, a low degree of increase in group

2, respectively. Increase of gamma-globulin in groups I and 3 were highly

significant statistically to compare with that of group 2.
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Table 1. Ingredients of the diets{%)

Protein

Inorganic

Diets (Casein) Starch Olive oil salt Codolﬁver Yeast Total
Standard 15 70 4 4 o2 5 100
Protein free 4] 85 4 4 2 5 106
High protein 25 60 4 4 2 5 100
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Tahie 2. Distribution of Ancylostoma caninum larvae in the tissues of mice; average based on
five mice examined 2 days after infection, then weely for 5 weeks

“Avg. % recovered larvae from*

Total larvae

; }%get’of Group q
intecton Brain Lung  Liver Carcass Total recovere
1 0 20 7 4 31 75
2 days 2 <1 25 13 6 49 116
3 0 21 5 4 30 73
1 2 6 5 36 A9 120
1 week 2 2 6 <1 47 56 136
3 1 11 2 30 A4 107
1 <1 2 <1 8 12 23
2 weeks 2 1 2 1 11 15 32
3 <1 <1 <1 7 10 20
1 <1 1 <1 4 7 4
3 weeks 2 2 2 1 6 11 22
3 <1 <1 <1 3 6 11
1 <1 0 0 43 44 108
4 weeks 2 <1 1 0 52 54 130
3 <1 0 0 37 38 92
1 <1 <1 <1 27 30 75
5 weeks 2 <1 1 0 42 44 105
3 <l <1 <1 28 31 72

Avg. number of larvae recovered %100

*:9% re T te=
% recovery ra 555
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Fig. 1. Recovery rates of Ancylostoma canirnum
larva and values of gamma-globulin from
mice in each group throughout the
observation.
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ohow] Eguise] & HlEHiHE Fele 3MEFFe] HA
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HERE £ & B nBEsEe BRAR% E2H,
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#1,2 2 3l glo] EEHEFT 246¥RES r-globulin
(e &% 15.1%, 13.3% 2 15.8%=24 HEEHEH

Table 3. “t”-test for the significant difference between the average numbers of Ancylostoma

caninum larvae in the tissues and organs of mice in groups 1, 2 and 3 at various

intervals

Age of G%\%‘n%afrisa(;%;;_“ ggwﬁgg “t” value Significance
infection lrgzug Gr(z)up (pooled) level

2 days *IZS \C 116 i% ’272 g.' ?g 5282 8855
1 week v 13 2.08 3 p<§13

2 weeks *:gg Vs 32 lg gé %%% p<(%§T %

3 weeks *:ﬁl vs 22 g ég % Zgg 328 82

4 weeks a8y 130 460 6.76 g

5 weeks A 105 o | >4 Dot

% : average number of larvae in group 1
#% 1 average number of larvae in group 3
NS : not significant
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Table 4, Average total serum protein(gm) and gamma-globulin(%) of mice in each group fed

- with standard, protein free and high protein diets

Age of Group 1 . Group 2 Group 3
infection Protein Gamma-gl. Protein Gamma-gl. Protein Gamma-gl.
1 day before : 15.8
infection 6.72 15.1 5.98 13.3 6.56
2 days after .5
e At 6.43 16.3 5.31 13.5 6.50 17
1 week 6.25 17.9 5.32 13.7 6.21 19.1
2 weeks 6.05 17.4 5.67 14.1 6.07 19.3
3 weeks 5.94 17.3 — — — -
4 weeks 6.21 18.0 5.01 14.2 6.17 18.9
5 weeks 5.37 17.6 4.59 4.1 5.76 19.2
Table 5. “t”-test for the significant differences
between values of serum gamma-glo- % =

bulin of mice in groups 1, 2 and 3

Compa- G Standard . Y
A amma- Hee t”  Significance
risons - deviation
of group globulin {pooled) value level
1 17.4
vs 0.74  10.94  p<0.005
2 13.9
1 17.4
Vs 1.08 2.83 p<0.025
3 18.7

B BB /P Sy B 18 SRlAY B
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