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Biological Characteristics of Spirometra erinacei and
S. mansonoides by Developmental Stages

Woon-Mok Sohn' and Jin-Ha Lee

Department of Parasitology and Institute of Health Sciences,
Gyeongsang National University College of Medicine, Jinju 660-751, Korea

To clarify the species validity of the genus Spirometra, the biological characteristics of Spirometra erinacei and S.
mansonoides by developmental stages were compared. Their experimental life cycles were maintained under the same
laboratory conditions, and the biological characteristics were experimentally observed in vivo and in vitro conditions.
Eggs of S. erinacei and S. mansonoides were 59.6<35.6 um and 61.4X35.8 um in each average size. Both of them
became fully matured and hatched in 8 days after incubation at 29 C. The coracidium of S. erinacei was 43.6X35.8 um
in average size, and retained a oncosphere of 39.3X31.0 pm. That of S. mansonoides was 43.0X36.3 um in average
size, and retained a oncosphere of 38.3<30.8 um. Procercoids of S. erinacei were somewhat larger than those of S.
mansonoides. Both species of procercoids older than 7 days in cyclops had minute spines at the anterior end, calcium
corpuscles in the parenchyme and a cercomer at the posterior end. The procercoids older than 4 days in cyclops were
infective to tadpoles. The procercoids older than 8 days revealed the infectivity to mice. Plerocercoids of S. erinacei
were somewhat lager than those of S. mansonoides when they were compared by age of worms in tadpoles. Both
species of plerocercoids older than 5 days were infective to mice. Among 138 plerocercoids of S. erinacei recovered
from the experimental mice, 35 (39.9%) were detected in the neck portion, 35 (25.4%) in the back portion, 25 (18.1%)
in the anterior legs, and 23 (16.7%) were found in the abdomen. In case of S. mansonoides plerocercoids, 42.0% were
found in the neck portion, 23.8% in the back portion, 14.4% in the abdomen, 13.3% in the anterior legs, and 6.1% were
found in the posterior legs. From the above results, it was confirmed that the biological characteristics of S. erinacei and
S. mansonoides are almost same when their life cycles are mainteined under the same laboratory condition. Accordingly,
these findings suggest that S. erinacei and S. mansonoides may be the same species. '
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Fig. 1. An egg of S. mansonvides isolated from the feces of cat experimentally infected with plerocercoid larvae.

Fig. 2. An egg of S. mansonoides after 5 days development, which retained an embryonic mass.

Fig. 3. An Egg of S. mansonoides after 8 days development, which retained a fully matured coracidim.

Fig. 4. A coracidium of S. mansonoides showing numerous cilia and 3 pairs of hooklets (arrow heads).

Fig. 5. An 1-day old procercoid (arrow mark) of S. mansonoides in the body cavity of cyclops experimentally infected with coracidium.
Fig. 6. 8-day old procercoids of S. mansonoides in the body cavity of cyclops.

Fig. 7. 15-day old procercoids of S. mansonoides, showing a frontal pit with numerous spine-like projections (arrow heads), calcium
corpuscles (arrow marks) and a cercomer (C).
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Fig. 8. An 1-day old plerocercoid of S. mansonoides in the intestinal wall of tadpole experimentally infected with procercoid.
Fig. 9. An 1-day old plerocercoid of S. mansonoides, showing a frontal pit (arrow mark) and calcium corpuscles (arrow heads)
Fig. 10. An 11-day old plerocercoid of S. mansonoides from an experimental tadpole.

Fig. 11. Scolex of S. mansonoides adult from a cat experimentally infected with plerocercoids.
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Table 1. The measurements® of Spirometra spp. procercoids in
.cyclops experimentally infected with coracidia

Age (day) S. erinacei S. mansonoides
of in Length Width  Length Width
cyclops (mean) (mean) (mean). (mean)

s Bod 101~161 25~54  99~148 32~74
Y (124)  (37) a2y - (sH

s Bod 74~114 57~77  74~104 42~82
Y on  (©4) 85 (6
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ereomer— 3gy (23) G4y Q2
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, 84~143 54~82  79~116 59~74
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(35) (26) (33) 4
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Table 2. The measurements® of Spirometra spp. plerocercoids collected from tadpoles experimentally infected with procercoids

Age (day) S. erinacei S. mansonoides
of in tadpole Length (mean) Width (mean) Length (mean) Width (mean)

3 0.090~0.145 (0.115) 0.060~0.078 (0.067) - -

5 0.410~0.730 (0.605) 0.200~0.370 (0.282) - -

9 0.500~0.770 (0.641) 0.240~0.400 (0.315) 0.350~0.567 (0.431) 0.148~0.227 (0.176)
13 2.500~5.000 (4.068) 0.525~0.750 (0.645) 0.941~1.980 (1.565) 0.322~0.446 (0.411)
17 4.000~8.250 (5.695) 0.650~0.800 (0.723) 1.906~4.455 (2.807) 0.396~0.594 (0.502)
21 5.250~8.000 (6.258) 0.750~0.900 (0.783) 2.153~4.257 (3.001) 0.470~0.718 (0.564)
25 6.000~10.500 (8.338)  0.800~1.000 (0.920) 3.094~6.930 (4.752) 0.545~0.792 (0.645)

35 - -

7.250~9.500 (8.323) 0.975~1.150 (1.071)

¥ 10~20 larvae were measured. Unit is mm
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Table 3. The infectivity of Spirometra erinacei procercoids to
tadploes
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Table 4. The infectivity of Spirometra mansonoides procercoids
to tadploes

Aggf(gf}’) No.of No.(%)of No.of plerocercoid recovered .
cyclops challenged infected Ty Range  Average Ag:f(ﬁla}’) No.of No.(%)of No-of plerocercoid recovered
1 TS o — ~ - cyclops challenged infected g Range  Average
2 10 0 - - - 1 10 0 - - -
3 19 0 - - - 2 13 0 - - -
4 25 12 (48.0) 25 1~5 21 3 14 0 - - -
5 39 27 (69.2) 54 1~6 2.0 4 16 7 (43.8) 27 1~7 39
7 15 14 (93.3) 83 1~15 59 5 26 24 (92.3) 122 1~17 5.1
Table 5. The infectivity of Spirometra erinacei procercoids to mice
Age (day) of No. of No.(%) of No. of No.(%) of plerocercoid recovered
in cyclops challenged infected challenged Total ‘Range Average
5 5 0 100 - - -
8 6 1(16.7) 120 1(0.8) - 1.0
11 5 1(20.0) 100 2(2.0) - 2.0
14 7 2(28.6) 140 32D 1~2 15
16 5 3(60.0) 150 6(4.0) 1~3 2.0
Table 6. The infectivity of Spirometra mansonoides procercoids to mice
Age (day) of No. of No.(%) of No. of No.(%) of plerocercoid recovered
in cyclops challenged infected challenged Total Range Average
5 5 0 100 - - -
8 5 2 ( 40.0) 100 7(7.0) 2~5 35
11 5 2( 40.0) 100 4( 40 1~3 2.0
14 5 2( 40.0) 100 6( 6.0 2~4 30
16 4 4 (100.0) 120 41(34.2) 2~23 10.3
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-Table 7. The infectivity of Spirometra erinacei plerocercoids to mice

plerocgrg:oggagl) tg(l;poles No. of mice used Total No. of larvae given No.(%) of mice infected pler’ggt;lcgglgzlggr od
3 3 30 0 0
5 7 70 6( 85.7) 20 (28.6)
7 6 60 6 (100.0) 24 (40.0)
9 5 50 5(100.0) 27 (54.0)
11 3 30 3(100.0) 18 (60.0)
20 6 60 6 (100.0) 49 (81.7)
Table 8. The infectivity of Spirometra mansonoides plerocercoids to mice
plerog;gceoggai)rll)tgcflpoles No. of mice used Total No. of larvae given No.(%) of mice infected plerrf)gglcgli?ligg)gire d
3 3 30 0 0
5 4 40 3(75.0) 9(22.5)
7 4 40 4 (100.0) 13(32.5)
9 6 60 6 (100.0) 32(53.3)
11 6 60 6 (100.0) 36 (60.0)
20 3 30 3(100.0) 26 (86.7)
35 7 70 7 (100.0) 65 (92.9)
Table 9. The location of Spirometra erinacei plerocercoids in mice
Age(day) of Total No. No.(%) of plerocercoid recovered from
in tadpoles recovered Neck Ant. leg Abdomen Back Post. leg
5 20 5(25.0) 5(25.0) 2 (10.0) 8 (40.0) 0
7 24 8(33.3) 4(16.7) 5(20.8) 7(29.2) 0
9 27 12 (44.4) 3(1L1) 6(22.2) 6(22.2) 0
11 18 11(61.1) . 5218 1(5.6) 1(56) 0
20 49 19 (38.8) 8(16.3) 9(18.4) 13 (26.5) 0
Total 138 55(39.9)Y 25 (18.1)Y 23(16.7) 35(25.4) 0
98 larvae were detected from the head portion, 5 larvae were detected from the right leg
4. B0i59 012200 CiEt 2E S 5. 0|52 Az 04 MLioiMe 22
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Table 10. The location of Spirometra mansonoides plerocercoids in mice

Age(day) of Total No. No.(%) of plerocercoid recovered from

in tadpoles recovered Neck Ant. leg Abdomen Back Post. leg
5 9 4(44.49) 1(11.1) 0 3(33.3) 1(11.D)
7 13 7 (53.8) 2(15.4) 1(7.7) 3(23.1) 0
9 32 14 (43.8) 5(15.6) 5(15.6) 8 (25.0) 0
11 36 13 (36.1) 6(16.7) 5(13.9) 8(222) . 3( 8.3)
20 26 16 (61.5) 3(11.5) 5(19.2) 2(7.7) 0
35 65 22 (33.8)Y 7 (10.8) 10 (15.4) 19 (29.2) 7(10.8)

Total 181 76 (42.0) 24 (13.3)% 26 (14.4) 43 (23.8) 11( 6.1)°

% 6 larvae were detected from the head portion, 6 and © 5 larvae were detected from the right leg

Table 11. Comparison® of the morphological characteristics of S. erinacei and S. mansonoides

S. erinacei S. mansonoides
Length (mean) Width (mean) Length (mean) Width (mean)

Egg 56.8~63.0 (59.9) 34.6~39.5 (35.6) 58.1~66.7 (61.4) 34.6~37.1 (35.8)

Coracidium 40.8~46.9 (43.6) 33.4~37.1 (35.8) 39.5~44.5 (43.0) 34.6~39.5 (36.3)

Oncosphere 32.1~42.0 (39.3) 29.6~32.1 (31.0) 37.1~39.5 (38.3) 27.2~32.1 (30.8)

Procercod 74~143 (99) 54~94 (67) 62~116 (84) 42~82 (58)

Cercomer 27~57 (38) 17~32(25) 17~47 (31) 12~30 (20)
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