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Antigenic Analysis of Ascaris Worm by Means of
Agar-gel Diffusion Technique

II. Fractionation of Whole Ascaris Worm Extract by
Saltingout Method with Ammonium-sulfate and
by Column Chromatography.

Takakuzu Yamamoto

Depariment of Pavasitology, Research Institule of Endemics, Nagasaki University
(Director: Prof. Dr. Daisuke Katamine).

Abstract

Using saltingout method with ammonium-sulfate and DEAE-cellulose chromato-
graphy, ascaris body extract was fractionated and antigenicity was studied on each
fraction.

First, ascaris worm extract was fractonated into four fractions by saltingout
method, and then, these fractions were tested with anti-dirofilaria serum and asca-
ris infected serum of rabbits by agar double diffusion anti ascaris serum, and
immunoelectrophoresis technique.

Precipitin bands appeared in every fraction except Fraction D which was obta
ined in 100% saturation. The largest number of precipitin bands appeared in Frac-
tion B which was obtained in 65% saturation. This Fraction B contained the largest
amount of protein among all fractions, while Fraction D was mostly éomposed of
carbon-hydrate containg very low amount of protein. There seems to be close
correlation between the amount of protein in each fraction and its antigenicity.

Using DEAE-cellulose chromatography, nine fraction were obtained from Frac-
tion B which has the highest antigenicity. When these nine fractions were tested
with antiascaris serum and ascaris infected serum, large number of precipitin bands
appeared in Fraction 5, 6 and 7 than any other fraction, although smaller number
of precipitin bands were found on the test with ascaris infected serum.

Immunozlectrophoresis of these fractions revealed a shift of precipitin bands
from cathode region to anode region as the fraction number increased. In every
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test with three types of anti serum sensitized separately with organs of ascaris
worm, largest number of precipitin bands appeared in Fraction 5, 6 and 7.

In the previous paper, the distribution of precipitin bands on immunoelectro-
phoresis in relation to organ specificity was discussed, but in the present study, it
was revealed that antigenic substances specific to body wall and genital organ were
distributed in large amount around Fraction 5, 6 and 7 judging from the reactions
pattern immunoelectrophoresis although intestine specific antigens were distributed
every in all fractions.

When these fractions were tested with anti-dirofilaria rabbit serum using double
diffusion technique, one precipitin band appeared in each fraction with exception of

two fractions.
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Table {; Preparation of antigens

Fresh Adult Worms

Homogenization (added with equal volume water)

|
Extracted at 3°C for 24 hrs. under stirring

Centrifugled(I0,000 r. p.m. 30min.)

Supernatant (water extraction)

Sediment
Salting-out by (NH4)9S04
(pH 7‘ 0
| | |
Antigen — A B C

Saturation (0.35) (0.65) (0.90)

D
(1.0)

Dialys;ed against running water (24 hrs.)

o
Centrifuged (10,000 r. p. m. 15 min.)

Lyophylization

| DEAE-cellulose column chromatography

Fractionation

| ! N O
Antigen F1 F2 F3 F4

Table 2 ; Protein and Carbohydrate quantity

Fractions of crude antigen separated by
salting-out with- Ammonium sulfate.

| Protein | Carbohydrate [Dry weight
(r/ml) (T/ml) (mg/ml)
Antigen A | 4992 20.0
B | 10932 200.5 3.53
C | 5520 175.0 3.75
D 4.3 21460.0
Crude =
antigen 23200.0

Fractions of antigen B separated by
DEAE-cellulose column chromatography.

Protein | Carbohydrate | Dry weight

(r [ml) (r/mD) (mg/ml)
Fraction 1 | 664.8 8.0 2.48
2 ; 273.6 3.0 1.74
3 463.2 1.0 2.09
4| 252.0 3.0 2.33
5 | 218.4 8.0 2.45
6 | 60.0 1.2 1.09
7| 297.6 10.3 2.03
8‘ 74.4 4.3 1.62
9 | 472.8 19.8 | 1.84

Technique; protein; Follin Cu method.
Carbohydrate; Anthrone methode.
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Fig 15 Double diffusion pattern of
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Fig 2;
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Diagram of immunoelectorophoresis pa-
ttern of frctions against anti As and Is.
As; Whole ascaris worm. Is;Serum of infe-
cted rabbit. Fraction B gives the greatest
number of precipitin bands.
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Fig 3; Column chromatographic profil of Fr-

action B by DEAE-cellulose.

fractions separated by salting-out method to anti sera.
Serum of infected rabbit.

3; Anti Df. immitis serum.
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Table 3;

Is; Serum of rabbit infected with ascaris worm.
()5 Number of the bands in

immunoelectrophoresis.
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Precipitin bands of antigens fractionated by DEAE-cellulose chromatography against
various anti sera. As; Whole ascaris worm. W; Body wall. I; Intestine. G; Genital organ.

Antigen

~~_Anti Serum

By DEAE- |

Cellulose ‘

F 4
F35
Fo
F7
F8
F9

F9

Is | Antiw | Antil | AntiG
3 2 2A3) 20 4) 1( 6)
1 2 1) 1N @)
1 0 1 3) 1D 0 (1
1 0 o D 1D 1M
6 2 3( 6) 3D 2(10)
4 3 2( 8) 3( 6) 19
3 2 | 4(6) 5(10) 20 9)
2 2 20, 3 20
2 1 0( 2) 2( 1 1C 1)

F8 F7 F6 F5 F4 F2 Fl

Anti Ascaris lumbricoides

F3

Fig 4;
anti sera.

As; Whole ascaris worm.

W; Body wall.

I; Intestine.

anti As

anti W

G; Genital organ.

Anti Df.

immitis

1
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Double diffusion pattern of antigens fractionated by DEAE-cellulose chromatography to

The most remarkable precipitin bands appears in F5,6,7 and 1 aginst all of the anti sera.

Fig 5;
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Double diffusion pattern of fractionated antigens to anti D. immitis serum.
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