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Effect of immunosuppression on Ascaris suum infection in undefinitive hosts
II. Investigations in mice
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Abstract : As a series of studies to investigate the effect of immunosuppression on Ascaris suum infection in un-

definitive hosts, and a delicate relationship between host and parasite, in the present studies, SPF ICR mice were al-

loted to experiment 1(normal undefinitive host group) and experiment 2(immunosuppressive group treated with
prednisolone acetate) and inoculated with a single dose of 1,000 embryonated A suum eggs. In normal group, the

infection essentially terminates 4 days after inoculation(DAI) with the attainment of middle third-stage in the liver,

although few larvae migrate to the lungs where a few advance to late third stage. In immunosuppressive group, sig-
nificant numbers developed to late third-stage in liver 8 DAI. In general, increasing of the mast cells and the goblet

cells in the jejunum mucosa, of T-cells in the spleen and of activity of peritoneal macrophages followed by expul-

sion of the worms in the both groups. Considering a series of the results, suitabilities for the host of the worm ap-

peared the highest from rabbit, hamster and mouse in that order. In addition, patent infection of A suum in the

mice was also not obviously observed in spite of immunosuppression by prednisolone acetate.
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Table 1. Number of larvae recovered from mice inoculated with Ascaris suum eggs

Days after Number of mice Mean number of larvac harvested from
— Total
inoculation Inspective Positive Liver Lungs Small intestine
<Normal group>
2 5 5 9.0+ 6.7 - 9.0+ 6.7
4 5 5 36.6+23.8 0.6+1.3 37.2+232
6 5 5 6.2+ 5.0 5.0+3.0 112+ 4.0
8 8 8 1.1+ 0.6 5.8+35 - 69+ 38
10 8 5 - 19421 04105 23+ 24
12 8 0 - -
14 8 0
16 8 0 -
18 8 0 -
<Immunosuppressive group>
2 5 5 424+ 95 - 424+ 95
4 5 5 80.0t34.9 - 80.0+34.9
6 5 5 184+10.6 1.8+2.2 20.2+10.8
8 8 8 108+ 98 55+3.0 0.3+0.7 165+11.8
10 8 7 09+ 14 1.8+1.5 04407 30+ 20
12 8 8 05+ 05 0.6+0.5 04405 1.5+ 05
14 8 6 1.1+ 1.6 0.5+0.8 1.6+2.7 33+ 37
16 8 5 0.8+ 0.9 0.3+0.7 0.1+£04 1.1+ 1.1
18 8 3 1.3+ 24 - 01+04 14+ 23
20 8 3 04+ 0.5 - 04+ 05
22 8 2 0.1+ 04 0.1+0.4 - 03+ 05
24 8 3 0.6+ 1.1 - - 0.6+ 1.1
* A single dose of 1,000 embryonated eggs of Ascaris suum was given into each SPF mouse.
Table 2. Dimensions of Ascaris suum larvae recovered from mice
Sites Dimensions Days after inoculation
of larvae E—
recovered (sm) 2 4 6 8 1_(.)__ -
Length 273.0+17.0 529.6+474 955.7+66.0 1,725.0+£145.7 -
L Width 156+ 1.0 322+ 18 46.6+ 1.7 528+ 27
et Head-Eso 524+ 23  162.1+105 216.5+10.0 2088+ 19.0
Anus-Tail 267+ 3.5 477+ 44 68.3+ 8.1 570+ 5.2
Length - 964.5+77.7 2,017.6:184.2 2433.6+2258
L Width - 534+ 4.6 604+ 34 714+ 062
ungs Head-Eso - 2234+24.1 2364+ 18.2 279.7+ 199
Anus-Tail - - 68.2+12.1 744+ 10.0 815+ 127
Length - - - 2,538.7+ 514
Small Width - : . : 771+ 29
intestine Head-Eso - - 3052+ 10.5
Anus-Tail - - -

95.6+ 13.3
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Table 3. Dimensions of Ascaris suum larvae recovered from prednisolone treated mice

Sites Dimensions Days after inoculation
of larvae : e
recovered (pm) 2 4 6 8
Length 2644+13.0 508.0+74.4 853.6+79.3  1764.8+188.7
y Width 151+ 1.0 304+ 28 422+ 24 543+ 66
AVEr
Head-Eso 517+ 29 155.4+10.0 201.4+16.8 2103+ 19.7
Anus-Tail 256+ 3.4 416+ 9.8 613+ 7.0 644+ 7.0
Length - : 950.7+28.5  1774.4+221 4
[ Width - . 472+ 1.1 528+ 7.6
uUngs
ung Head-Eso . : 2248+ 34 2274+ 148
Anus-Tail - : 480+ 1.1 704+ 103
Length : - : 1,448.0+215.0
Small Width i i : 402+ 71
intestine Head-Eso - - - 191.1+ 427
Anus-Tail - - - 352+ 7.1
Sites Dimensions Days after inoculation 7 -
of larvae
recovered (1m) 10 12 14 16
Length 2051241874 2136042204 22789+1422 23232+1857
y Width 614+ 42 578+ 105 64.0+ 48 694+ 42
AVEr Head-Eso 2455+ 144 2490+ 255 2788+ 335 2927+ 279
Anus-Tail 825+ 7.6 729+ 15.1 755+ 6.5 835+ 10.4
Length 2228843333 22347+ 562 2236.0+2685 2560.0+1584
| Width 689+ 13.2 755+ 5.0 64.1+ 112 679+ 36
-Hngs Head-Eso 2751+ 514 3219+ 266 2440+ 261 3471+ 7.1
Anus-Tail 845+ 94 805+ 50 717+ 6.3 780+ 3.6
Length 2,501.3+£160.3 2,090.7+361.4 2209842258 2.664.0+147.0
Small Width 755+ 5.0 553+ 5.0 710+ 39 83.0+ 36
i restine Head-Eso 3085+ 77 2650+ 177 2889+ 262 3500+ 3.6
Anus-Tail 905+ 50 738+ 105 850+ 8.1 805+ 7.1
Sites Dimensions Days after inoculation
of larvae
recovered (um) 18 20 22 24
Length 22453+194.6 22347+ 244 20240+ 792 2281.6+4355
y Width 604+ 9.1 671+ 77 604+ 7.1 634+ 28
ver Head-Eso 2722+ 426 2934+ 77 3898+ 17.8 3380+ 524
Anus-Tail 738+ 8.3 704+ 5.0 729+ 3.6 785+ 9.1
Length : . 22240+ 22.6
L Width - . 629+ 10.7
Hgs Head-Eso - - 3798+ 3.6
Anus-Tail . - 805+ 7.1 .
Length 2456.0+ 113 -
Small Width 528+ 36
. . Head-Eso 259.0+ 3.6
tntestine
Anus-Tail 83.0+ 3.6
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Table 4. Changes of absolute number of different leukocytes/mm® in cardiac blood of mice inoculated with As-

caris suum eggs

Days after

inoculation Neutrophils Lymphocytes Monocytes Eosinophils
{Normal group)

Before 1,694+ 338 4,032+ 953 91+ 48 101+ 49
2 2,090+ 906 2,298+ 349 99+ 45 114+ 75

4 789+ 135 2,120+ 308 58+ 23 123+ 39

6 1,435+ 258 3,587+ 345 73+ 38 165+ 45

8 1,878+ 386 4,015+ 778 90x 38 138+ 49
10 3,688+ 3,243 7,118+4,539 2781212 196+ 148
12 2,122+ 438 3,670+ 544 50+ 31 98+ 53
14 862+ 189 2,625+ 369 46+ 33 147+ 79
16 930+ 172 3,846+1,169 124+ 68 275+ 76
18 2,018+ 656 3,422+ 197 99+ 44 61+ 30

{Immunosuppressive group)

Before 2,150+ 287 618+ 216 45+ 30 71+ 21
2 966+ 266 843+ 255 45+ 30 71+ 36

4 567+ 150 223+ 30 16+ 8 24+ 12
6 3,283+ 2,707 250+ 182 65+ 48 32+ 26

8 1,567+ 566 960+ 369 724 11 81+ 47
10 4,750+ 1,801 1,666+ 343 50+ 31 2594153
12 2518+ 650 351+ 88 34+ 21 97+ 53
14 12,741+19,217 2,001 £2,55) 153+178 5344900
16 8,301+ 6,930 731+ 419 23914243 3394393
18 12,268+10,120 2,126+1,579 6641753 3031209
20 11,157 +10,037 2,292+1971 105+ 98 506+ 595
22 10,702+ 6,304 3,832+1,792 343+126 3741185
24 1,989+ 748 1,338+ 716 139+ 94 110+ 38
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Table 5. Number of mast cells in small intestine of mice inoculated with Ascaris suum eggs

Days after Mean number® of mast cells in jejunum
inoculation Normal group Immunosuppressive group
Before 0.7+ 0.6 0.6+ 0.2
2 2.0+ 05 1.0+ 05
4 224+12.6 189+ 7.2
6 322+ 8.8 31.6+133
8 46.6+ 6.8 346+ 8.1
10 4424132 36.9+152
12 659+104 41.2+105
14 57.1+10.7 43.3%14.1
16 547+ 7.5 354+ 4.6
18 425+ 5.8 350+ 7.1
20 - 31.1x 7.3
22 - 322+ 38
24 - 337+ 95

*10 villi/crypt unit

Table 6. Number of goblet cells in small intestine of mice inoculated with Ascaris suum eggs

Days after Mean number® of goblet cells in jejunum

inoculation Normal group Immunosuppressive group

Before 83.9+20.8 619+114

2 125.2+27 .4 73.8+£114

4 1489+27.0 55.7+16.5

6 124.34+29.0 92.8+244

8 146.6+36.5 1144+22.3

10 107.1+33.6 86.1+13.1

12 88.6+18.2 7391198

14 758+10.4 48.5+ 2.3

16 704+ 9.0 59.7+ 8.2

18 90.7+19.6 59.1+ 9.0

20 - 557+ 7.5

22 - 64.3+ 25

24 - 68.1+ 7.0

*10 villi/crypt unit

¥ Hels HEAez EHsgc. a8a, 574 o4 * ¥

AXES AL ANHow & HES IFY T+ UA

v} vl 3Gz QloA] W A7}t =359 el
BeREiEl : vIAR P A AYUIE B W X Jes dste] Z| Qe s5FA 0] vjuE

Eglo] A¥1F 0.4571+0.0770, A¥2F 0.1619+0. AAB/AE AHsl7] A% 7123 A7) dstog A

(13190) )t} E79} gixE]d] o]o] ool vh-2of thale] U



Table 7. Effect of prednisolone on phagocytic activity of peritoneal M ¢ and T-cell of splenocytes in mice inoculated

with Ascaris suum eggs

Days after inoculation

Phagocytic activity of peritoneal M ¢ (%)

T-cell of splenocytes(%)

<Normal groap>

Before 67.0x 7.1 688+ 39
2 66.8x 4.0 805+ 64
4 702+ 44 786+ 44
6 728+ 3.5 79.6+ 4.0
8 758+ 7.0 66.21+10.6
10 68.9+ 9.0 60.7+ 6.7
12 675+ 6.2 678+ 7.4
14 70.7+£10.9 62.3+ 45
16 69.5+10.1 634+ 89
18 784+ 7.3 648+ 3.6

Mean 708+ 39 693+ 75

<Immunosuppressive group>

Before 625+ 9.2 60.7+ 5.7
2 53.6+ 48 68.0+ 5.2
4 59.0+ 4.7 724+ 6.3
6 632+ 54 720+ 69
8 544+ 74 664+ 4.3
10 56.2+ 4.0 544+ 1.1
12 620+ 7.7 523+ 1.6
14 58.5+10.0 56.0+ 5.1
16 57.0+12.6 535+ 14
18 620t 7.1 562+ 2.8
20 588+ 6.5 572+ 38
22 627+ 5.5 55.0+ 5.7
24 62.0+ 438 524+ 4.0

Mean 59.3+ 3.3 60.0+ 74
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