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Summary

In order to clarify the taxanomic position of a new microsporidia K79 which was isolated from
the silkworm larvae, Bombyx mori L. in Korea in 1979, the following several experiments such as
estimation of pathogenicity in different instar, histopathological examination under light and
electronic microscope and examination of fine structures of the spores were carried out and their
results obtained are as follows.

In the test of pathogenicity by oral inoculation, the new microsporidia K79 was lower than
Nosema bombycis and the susceptibility of the new microsporidia to silkworm was getting lower as
the silkworm larvae grew. The lesion of Silkworms' tissue which was infected with the new mic-
rosporidia K79 was found in the epithelial cells of trachea, fat body and silk gland cells.

The developmental process of the new microsporidia K79 in vivo could be divided into the follo-
wing five stages: sporoplasm, schizont, sporont, sporoblast, and spore. This process was just the
same as that of N. bombycis, but its development was slower than that of N. bombycis.

Several differences in the fine structure of the spore under electron microscope, which could be
important keys for the classification of microsporidia, were obtained. Anchoring disk and polaro-
plast lamella of the new microsporidian spore were disclosed to be different from those of N.
bombycis. An average number of polar filament coils of the new microsporidian spore was 16 at an
angle of 75°.

On the basis of various keys for the classification of microsporidia, the results obtained from
various experiments proved that the newly isolated microsporidia should be classified into the
Genus, “Nosema”, but its further classification for species should be conducted in the future. There-
fore, it may be reasonable that the new microsporidia is temperally classified as Nosema sp. K79

considering the fact that it was discovered in Korea in 1979.
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Table 1. The pathogenicity of new microsporidia
K79 in the 2nd instar larvae of silkworms,
Bombyx mori.

“Concen- | No. of | No. of [Rate of [Log con-|Cor-
tration | larvae | larvae | infecti-| centra- | rected

spores/ml | tested linfected lvity (%)! tion probit
3.8x 108 100 100, 100 8.6 6.7
3.8%107 100 80 80 7.6, 5.8
3.8x10° 100 65 65 6.6/ 5.4
3.8x10° 100 52 52 5.6/ 5.1
3.8x10¢ 100! 47 47 4.6] 4.8
3.8x10% 100 33, 33 3.6/ 4.5

IDso © 1.496 X 10° spores/ml, ¥'=0.4X+2.93.

Table 2. The pathogenicity of Nosema bombycis in
the 2nd instar larvae of silkworm, Bombyx

mori.

“Concen- | No. of | No. of |Rate of | Loggc*o;l-'éi;:f i
tration | larvae | larvae |infecti- | centra- | rected
_spore/ml | tested |infected vity (%) tion _|probit
3.8X% 108, 100 100 100 8.6] 7.3
3.8x107 100‘ 98 98 7.6 6.8
3.8x108 100 86 86 6.6 6.1
3.8x10° 1000 78 78 5.6 5.8
3.8x10* 100| 62 62 4.6/ 5.3
3.8x10°|  100| 45 45 3.6 4.9

" TDso : 8.786 % 10° spores/ml, ¥=0.463X+3. 174.
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Fig. 1. Infective dose in 2nd instar larvae of the
silkworm following ingestion of different
concentration of microsporidia spores.

NB: Nosema bombycis, K79: new microspo-
ridia K79.
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Table 3. The pathogenicity of new microsporidia
K79 in the 5th instar larvae of silk-

worm, Bombyx mori.

Concen- | No. of | No. of |Rate 6f‘ALog con-[Cor-
tration larvae | larvae | infecti-| centra- | rected

spores/ml | tested |infectedvity (%) tion Iprobit
s.8x10) 1000  ssl s8] 8.6 6.2
3.8x10": 100 66 66 7.6 5.4
3.8x10° 100 37| 37 6.6 4.6
3.8x15° 100‘ 22 22| 5.6 4.2
3.8%10¢ 100, 13 13 4.6 3.9

" Dso : 7.71 % 10° spores/ml, ¥=0.582X+0.99.

Table 4. The pathogenicity of Nosema bombycis in
the 5th instar larvae of silkworm, bombyx

mori.

"Concen- | No. of [ No. of {Rate of [Log con-(Cor-
tration | larvae | larvae |infecti- | centra- | rected

spores/ml | tested |infected lvity (95)] tion Iprobit
3.8x10¢] 100 o711 971 86 6.6
3.8x107 100 91 91 7.6 6.1
3.8x10¢ 100 77 77 6.6 5.7
3.8x10° 100 51 51 5.6 5.2
3.8x 10¢ 100, 31| 31 4.6 5.1

" IDso : 5.39% 10* spores/ml, ¥=0.39X+3. 15.
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Fig. 2. Infective dose in 5th instar larvae of the
silkworm following ingestion of different
concentration of microsporidia spores.

NB: Nosema bombycis, K79. new micros-
poridia K79.
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Explanation of Plates

3. New microsporidia K79 spores observed in globules of 4th instar larvae, Bombyx mori.
4. New microsporidia K79 spores observed in the fat body(fb), muscular layer (ml), basement membrane

(bm) and trachea (tr) of the 4th instar larvae, bombyx mori. ( X600)
New microsporidia K79 spores (M) are seen in the silkgland cell of the 5th instar. ( X600).

. Each schizont is limited by a plasma membrane and contains ribosome. ( x 34, 000)

7. Schizonts observed in the infected epithelial cell of mid-gut. Dividing schizont with one nucleus in

10.
11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

one lobe. dsc: dividing schizont, sc: schizont, n: schizont nucleus, R: ribosome. (%60, 000)

. Spront located nearly nucleus of cylinder cell of the mid-gut. hn: host nucleus, sc: schizont, n: schzont

nucleus cc: cylinder cell. (x60,000)

The golgi apparatus which will from the polartube, polar sac. Showing pores in the out coat (po),
the endoplasmic reticulum (er), the primitive golgi type body (ga). n: nucleus, sc: schizont.
(%80, 000)

Spront (sp) showing development at rigid cell wall. (x40, 000)

Advanced sporoblast bearing polar filament (pf) at the periphery. Note ridges on development spores
wall. ad: anchoring disk. (%60, 000)

Advanced sporoblast. The lamellar polaroplast (lp) is forming by progressive folding of the
vacuole. ad: anchoring disk, pf: polar filament, er: endoplasmic reticulm. ( %60, 000)

Developed sporoblast. Polarfilament (pf) is formed, a little. (%80, 000)

Cross section of sporoblast. ( %30, 000)

Immature spore has been formed a large number of polar filament (pf) (x5, 000)

Immature spore. Anchoring disk (ad), lamellar polaroplast (Ip), polar filament (pf), is formed. m:
manubroid. ( x 30, 000)

Immature spore is formed 2 nucleus (n). Endoplasmic reticulum (er) density populated with ribosome.
em: effecte matter. (%30, 000)

Immature spore observed posterior vaculor (pv), rosterior body. em: effecte matter, pf: polar filament.
( x40, 000)

Mature spore. ad: anchoring disk, ap: anterior part of polaroplast, pp: posterior part of polaroplast,
n: nucleus, sm: sporoplasmic membrane, er: endoplasmic reticulum, en: endospore, ex: exospore, pf:
polar filament, pv: posterior vacuole. { x 34, 000)

Cross section of mature spore. ex: exospore, en: endospore, n: nucleus, er: endoplasmic reticulum.
( %69, 000)

Section of the posterior portion of a new microsporidia K79 spore showing vesicles separation from
the posterior vacoule. pfl: polar filament lumen, fcs: filament cytoplasmic sheat, oft: out filament tube,
ift: inner filament tube, ex: exospore, en: endospore, n: nucleus, er: endoplasmic reticulum, v: vesicle
beside the posterioer vacuole, pv: posterior vacoule. pf: polar filament.

The polaroplast in the anterior part of a new microsporidia K79. ad: anchoring disk, m: manubroid,
ap: anterior polaroplast, pp: posterior polaroplast. (40, 000)

New microsporidia K79 spore (sp) located in the microvilli (mf). (x10,000)



