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Fif © Nosema cuniculi 1% Wright and Craighead
(1922) iz X VRO DR &N Microsporidia \ZJ&3
BFEMT, 2.5X1.50 OREZEHL, HEAMBHNTHE
FEY BB LI TRIO 2 HERY HD. Nosema D%
CEREHBEICHFET Y, REIWHLBICHFEL, &l
% T Encephalitozoon LWFEhTWic bDThHD.
o, MARERFELLE FOHIRMRRLLIEAEH
734 (Matsubayashi ez al., 1959) 4505, —H%iC
ZORFEHEEIFHE ST 3.

Microsporidia DEFUC X BTEREZFHIHIFE1X Huger
(1960), Lom and Vavra(1961) %z kX V{7 bh, %
DIHIREERSH S 20 iz, D% D de Puytorac
(1961, 1962), Vavra et al. (1966), Lom and Corlis
(1967), Ishihara (1968), Akao (1969) %0 HEF I k
DHENDD. LALEND, ZOTEIOFRIFELIC
DVTEHRERAR SN DL kv, 22T, RRT
i, BT 0 oARBOSLERIL, &5, Wk
(Polar filament) DB EBECBE T LicLz.
Polar filament DOHIHEREIC OV TIX, HFiITEFL v
H LTtz 2w THET 3.

ERHHB LUAE

EEBRIZH 7 Nosema 1%, SHEETHEHAL TS
Rvox (dd R¥ERE) CERBRELTWIRRE, &
M (1969) iz X 5 HETHFES LD L, Ty MEE
CHEREREI N EEHABIC AR L T iio 2
®Ths. .

Bt~ 2B LU0T v FOEAKEERITHRSIL, %
& A KIZ T 3 BERELEEE (3,000r.p.m. 15 43[H)
BATR oIz, WOVEMBR O BB EEE (AR
H K.K. #1) KMS-100 # 100y, 100mA. 3 ~ 5 53[#
ML, RRYFEX Y Nosema ZMEHEL7Z. Wiz, H
LR 2 ST 2 7e0iz, ARV Y v F—IZRE
FER D, 15~305MHEKE O LK £ THY

wLPEHE (3,000r.p.m. 2043fH]) & 3EMEVIRLZ. %
DFER, BKEICE 2R 0L o BiER SEEShi
(BE1). BonichEkz e LTUToEREHA
7. Polar filament ZEH OB ERIIRFRE HEMSEL R L
z.

A) JEFOREFEMIONT

Polar filament ® ZEHIC &+ 23 HFE2 LR35k
b, ROMFEHWE— 1% HaOe, K*(0.1M KOH) Mg**
(0.1M MgClz) Na* (0.1M NaOH) ATILEB#, NaCl
(1, 5, 10%) ¥R, BIUHAKIZ>WTHI L.

FALEYE LT & OBMITROFETITRO.
T, DI FERTA P T2 Bic@ikL, Zhick
WOILEYEEIR Y 1 N7, BEHICEE £kiX
FEREFEMBETHE L. (EABLARBLTHRFL
BROBEICERBEHE LI L O LEY &I,

B) Polar filament XU EHMFD FEREIZOWT

IRHDBBITIX, VE VS RAT VR L B Nega-
tive staining 35X OHEYIH D 2 FEx v, BTFH
MEEEER L.

TER

A) BFORFRFIZOCT

0.1M KOH. 0.1M MgCl;. 0.1M NaOH AT Bik,
FiK, B L OERHARERZMATREITE Polar fila-
ment DREIFRBIEEINE IO, —F, 1% H0: #%
EHWIEEAICIE, 50%LAED faF7% Polar filament
DEMEZREZ Lz (1), 04, #A—752LT
FRICX BEH%2 Nz 7z 4121 Polar filament DZ2H]
MEEIh .

B) Polar filament DEIC 2T

1. HZEMEF D Negative staining

1% HeO: iz &) 3HF % RIEES N7 3T ORI S
ZEH L7z Polar filament 13%930; & T T D HEERDOK
10~12fFiz B LU, ZEH L7z filament DAEHIZL IR
EELTV3 (BE2). 21T, ZIiEFEEOEE

(24)



% 1 Examinations on factors influencing
extrusion of the filament and the
sporoplasm in Nosema cuniculi.

Reagents tested after

5 min. 15 min.
1 % H:0: + +
K* — —
Mg* _ _
Na* — —
H:0 - —

NaCl 15 min. 30 min.

1% - -
5 % - -
10% - =

Artificial gastric juice — —
Pressure under a cover slip + +

(+ : Extrusion was observed.)

BWENEOT\5. filament ZHBOMTEEET S
L, WESID L 2T 5.

2. WBEYIAICX s8I

BFOWELBET S L, BI3B2LMRY, NEIX
L, &AEBIEHE (Sporoplasm) LTV 5. fEF
OB D BEC L T\ % Polar cap 5 FELTC
Polar fiament 127 # 7 #EMF & ROICEFICED,
R REBic EOTHBICE LSO E#hT 5. 20
£ L7z Polar filament DE2EED HRIZHE Sporo-
plasm D LT3 (BE3, 4). Polar filament
DHWz 3% Polar cap FFATFEEIC HFL, 10580
5T A TREERES 2hE RYVECTHD (BE6).
JaFPICoT V5 Polar filment DWTEBREBIET 2
L, RLICECEREER DY, ZOPLEZRY %
<S5 evikoEr Boohs (BET, 8). LI
BB ISP Polar filament WD /s DRES
Thb.

BaF X Y 2H L7 Polar filament X1 @O \IEIC
mEN, PCRETEECRCEENVRHL, TO%k
B ITERRLR D Sporoplasm D i LT 5 DA% BER
Xh3 (BE5). Lh»Lipd, Polar filament ZEMH
MiERIAE T e UBERBIE SRR DT, Ra-FRE
IEE LT\ Polar cap Afllicsn TEEShIC.
—%, Polar filament ZHBEDHTFHICIET 2 PAIN; 33
B TFEEIC NS T, Z O R ZERIERE N
TV3. COMTHEICE 1 EOBShicEIBESh
%5 (BEHES).
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JeEEFEMSEIC X B Nosema O filament BXUHEED
BF2ei Gibbs (1953, 1956), Ohshima (1966) iz X Y
fFizbh, Gibbs (1956) @ BiEETid filament D Feuk
CHfAEDN S Y, filament ZHTF XV EHELZAD OB
Bt s o ki AR Eil, BATD ZLERSE
LT3, FEOBIHMA~D RAIL 2T Kamera
(1960) 1, IEAEDIEHZEH L7 filament ©_EH, F7z
ENEEEET GBI OESMRICER T L ER
HLTW5.

—%, filament DZEHERICOVTIE, Lom and Va-
vra (1961, 1963) iz X % &, filament P EHT_LE
LS R aT X, ZOMMSERETS, TRk
D, WEIZ 7 A TIREEED AT R D D ZhITE
L, filament DZEHIIHEES. £L T, a4 VRIS
CTi- filament i f2A, HEZEN O PEEH HEKL,
filament XE MBI S. BFONEYL filament 2748
e Enic filament NIZK\WZ ¥R B. EbHIT, fila-
ment OREREITEE L NIED bR B B RIEET, WEHD
BB 72 5.

ZHICR LT Kreig (1955) (&, filament % ZEFHTH
2L, TANPETHRCI LEBRITVS. 2O LR
FEROEFEL—F LT, %7, Huger (1960) ix
filament 232 DOWANS BT LEREL TS, T
bbb, filament IXETES L 2 A MROEIIT IR,
EfFEEETRmE 0 RL, ABEEHEEY, 7ATKRE
WIS, BMTBEONBICEL T MIRERS £
LT, filament [ZREICHIL 72 Y RS FEIRCDH D
BOEL Teb B LV H DTHB. D, Vavra(1966)
1% filament BVEIRT, WERETHEEOHVCWENT
L, filament BNHETHHI LEREL TV 3.

W OBIEETIE, filament BEIZZ {HV 1BOKTH
y, #oPflic Huger (1960) D#t4 L7z Spiral H#iE
Mhs, HLOMEERIRY EVCTWAET filament 27
BLTVWBZ Eadbhol.

Microsporidia ¢ filament AT X b =T 2ER
oW TiE, Fx D Nosema #EE L LTERINT
%7225, N. cuniculi L TOREZTIEE AL,
Petri (1966) iXigic X 28\ EH THIENBO BN B Z
LERWELRES, ZOETFMANE IS LOEN
HTehdsd. AERICBVWTE, K Mgt Na* iz k
BIF~DEEE UL _THIA, HERELELDD
7o, Zoffh NaCl FEROBEEL BE LD, A

(25)



84

LHEFHIFRRS AT, ALBRKICK 2HEABRICE
WTHLBIEEShE»D. 2, 254 K752 EOR
Bah =720 L LIEETRTEE LSS L,
1% HeO: MRS T2 HIENBR IRz,

BaFD3IHEIZ O\ T, Lainson et al. (1964) 2I5E,
< U Rk & OB, ATEEIC X 2 RERSOHE
THB LD, 2TFRIICKbOTV5. L L
5,H:0: ZHaFIC/ER &R/ E12i%, Polar filament
DEMBR DOz LEBELTVS. ZDOH0: 12k
BFDHEIFITOWVTIE, Lom and Vavra(1963) i
bl i<, Nosema LFD Mzcrosporedza D
FaFizB\vTh Polar filament ® EHNEEEHL T
5. Petri(1969) 12 k3 &, ZDIKEET Polar filament
NEHLGAIE, BPPOFFEIZOEEREFTD
LDELTVAS., BEBRIZEB\WTYh, Polar filament 2
H#golRT2ERERE L TBET L, RFERHCZER
NH3H, FEABELTVS. LaL, HRizEWE
S5 2 SIREEEIL Polar filament ZZ2HFTE 22O T,
FORMIZLVELROTVS. O LiE, TDT A
S PRKEEI DS Polar filament DZEHUZEEL, BRI
{bDEBIBNS. —F, RFCEAMA NS
41zi%, Polar filament #E8#ic & % Polar cap 22NE
iz X V444, Polar filament DEHPEZ 2D EEZ
Hh 5. Polar filament MZEHIX, ROBEHP~DER
AZBELTRZ 2 LE26N5), FERTIZEOED
HFERETBHZ LT TE ROk,

BEkbsiCHEAHIBEHEEEBD > LHERKER
BREBMERAAEHZYE CICBERKRFEEETERB=8
BRICELOHREERL, IETHBEAITIVELLE
AKETHMEN AR ETARCEAHOBERLET.

MAMEOETIZH 3 EBARR A WS (BUERE)
ICRTHERLI.
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Fig. 1 The purified organisms (arrow).
Fig. 2 Electron microscopical observations of spore and polar filament by negative staining method.
PF: Polar filament, S: Spore
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Fig. 3 Proliferating N. cuniculi in host cell.
S: Spore, T : Trophozoite

Fig. 4 Longitudinal section of the spore. Polar filament extends to the vacuole forming coil-like st-
ructure.

LS: Lamellar structure, PF: Polar filament, V: Vacuole
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Fig. 5 Extrusion of the filament.
inclusions.

LS: Lamellar structure, N: Nucleus, PF: Polar filament V: Vacuole
Fig. 6 Polar cap and polar filament surrounded by lamellar structure.
LS: Lamellar structure, PC: Polar cap, PF: Polar filament, SS:

Note the loosened lamellar structure and vacuole still containing

Spore shell
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Fig. 7 Transverse section of spore. Central tubule of the filament is observable.
LS: Lamellar structure, PF: Polar filament, V: Vacuole

Fig. 8 Obliquely section of spore. Note the spiral structure surrounding the central tubules of the
filament.

PF: Polar filament, V: Vacuole
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Abstract

ELECTRON MICROSCOPICAL OBSERVATIONS ON EXTRUSION
OF POLAR FILAMENT IN NOSEMA CUNICULI

SHINKICHI AKAO
(Department of Parasitology, School of Medicine, Keio University, Tokyo, Japan)

The purpose of the present study is to elucidate the ultrastructure of polar filament in
Nosema cuniculi and to discuss mechanism of extrusion of the filament.

The polar filament has its base at the anterior tip of the spore and runs backwards, obli-
quely to the long axis of the spore, to the posterior vacuole. The posterior portion of the fila-
ment forms a coil of 4-5 turns inside the vacuole. The filament in the spore consists of a thin
outer membrane and a central tubule which is surrounded by electron dense substance (Fig. 3,
7). The inner layer of the wall of the tubule looks like a pressed coil of a minute fibril (Fig.
8). The tubule is filled with some substance.

The experiment was tried to elucidate the factors influencing extrusion of the filament.
Various methods were tried to extrude a polar filament from the spores. Hydrogen peroxide in
1%, 1/10 M solution of potassium hydroxide, magnecium chloride, sodium hydroxide, sodium
chloride solution (1, 5, 10%), artificial gastric juice and deionized water were applied to extrude
a polar filament. The extrusion of polar filament, however, was achieved only by addition of
the solution of hydrogen peroxide to the materials. Besides H:O:, pressing the material under a
cover slip stimulated the extrusion of the filament.

The electron microscopical observations of extruded polar filament clarified the detail of
its structure. The thin filament extruded from one end of the spore was about 20-30 z long and
the diameter was about 100 my. The filament consists of a tubule. In the filament extruded,
the substance which filled the central tubule before extrusion seems to be driven out of the

tubule of filament and the sporoplasm enters into the tubule following the substance (Fig. 5).
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