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Pepton, 0. Immol/L Na;S « 1 %HZOAmg/L TI R # (Resazurine), 50ml [ &% 20ml

R MO ARKER K AMCAESES . MK ZE 4min, 10X BEES. BEXH. &
MEMBEZRWL. HRBFKERMBZHRBEN 12%EK.

B B B (Labovert, Laity, 100) W £ 314 , A Leitz %% BHERE HEE
W, HHFTHRAREMREGIE S 1% F R, 0.5% H MR, 5Smmol /L BE#RE W K
pH6. 8, ABI EW 1 ¢ 1 K0 Citiflouz ¥ ¥ LA 58 40 MR 6 I )2,

LMY AR FE R EIKE Goosen FHE , KPR ENRS) . WELEAE TARE
K53 (£ 2000 cells/ml) @ Pl e B £ 3£ #E 10ml, 2000r/min 3 B B> Smin, 0. 5% 8
BiE £ 10min TEEKBEP. EEMAKEA s5mmol/L HRAMN B (PPB)ERRKZ G,
F 22 CHEALIE S, HIEFHM & 5Smmol/L PPB, 0. 25mol /L %8R HE 3 28 ¥ W FI 25mg/ml
B RKBE K 2. WY (BSPT), A EA R (0. 3AMKKET) . MEHAURASKRBER,
HEERAE. 5% 2—-3h 5, # 1T HERE. FESHFENBREARECIBAHYL
o 30N, 3 A AR TG e 5 . bR B E AR o R A G Tt T AT RERE,
41 B A 0. 1mol /L PPB, 0. 25mol /L BESERI 0. 1mol /L Cacodylate 281 (pH X 7. 0) B %
BRI UL R . 3R 69 40 M 8 B 5 72 2% H WA 0. 1mol /L Cacodylate 2% ¥ ¥ BE ) iy
1%4R% 25min(0°C) . KB, H 2% W/ RMM , B L5 TIBU/MR(<1mm®)
F 1% REEeah s, ZB A AR K » Epon812 5 Araldite 838, ff i LKB @ ¥ Y1 ¥, B
M7k . EFWES EHEREHRE.

Z R

Bk EHE R ERE RS AMERAFDKERE. BMETRERARPRE 1
RICHEREER T+ D, GOERMETRE, ARNEHANEFRABRCEHEE
BB T+ 203X — YRR R P AT R IR IS W S AR M R SR, R
RABEARE T, MRS XURANARBEEAEER T + 3,

SR AR REEREY, H, SHNASRFREARSMERY. XETH
MAEKECTRSIERR L « 0, RERERH T B(Formazan) 58# . H, # BSPT
EERERT BBt AT, BAS N, MERAKRMN 3—8h AT RABRE
BCEMR T ¢+ 5), FERGFTURR H, ERGAREEY 1, BT L2 ERBEM W
HERNERHESY @R 6, HEMRARYEURFTHES@ERL : 7.,

WEREZTRERAGT, BREEAEHAPE 0. lmmol/L HFILH, 0.02%EH
B> (pH6. 8) , MR A B BE 10*cells/ml , BT IE] 18h, S AH (U M3E TR A 58 <k
R, ERARRY 2R V/VOER, WEMRREET AIER, FHEE 120 EE
By, MWEME,/DREHAR. FRREE 1 RRPE RN, ARBACHEELN 1. 2X



4 4 AR A 3 Y B P 3t B B L SR A IR E B 339

10%cells/ml, S &8 2.5%, A KBIME @ 7. 5% K, W (E D.
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Fig.1 Maximum culture density of the amoeba stage
of P. lanterna in medium with different percentages of
oxygen in the gas phase. Amoebae were inoubated for

24 days at room temperature
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Fig.2 Growth of amoebae in medimn with Methanobactrium
formicicum Strain MsL at room temperature for 24 days.
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STUDIES ON METHANOGENIC ENDOSYMBIONTS IN ANAEROBIC
PROTOZOA, WITH REFERENCE TO THE CYTOCHEMICAL

ASPECTS OF HYDROGENASE

Lin Yuhua
(Heilongjiang River Fishery Research Institute, Chinese Academy of Fishery Sciences, 150076, Harbin)

Abstract

The life cycle of amoebaflagellate Psalteriomonas lanterna includes two stages: flagellate
and amoeba. When 2% oxygen was added to the headspace of the culture, the flagellate lost
its symbiont methanogenic bacteria. When flagellates without endosymbionts were cultured
with 1% oxygen, small amoeba appeared. When cultured with 1% oxygen, amoeba cells
grew quickly, the concentration of cells was about 1. 2X10 cells/ml, and inhibition occurred
at oxygen concentrations over 2.5%. The cells died when the oxygen level exceeded 7. 5%.
Amoebae grew poorly in anaerobic culture. Addition of Methanobacterium formicicum Strain
MsL to the amoebae resulted in higher concentrations of cells.

The fluorescent endosymbionts in the sapropelic amoebaflagellate were proved to be
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methanogenic bacteria (species not identified). This was indicated by epifluorescence and
electron microscopic observations, and the fact that methane was produced in the culture
medium when the protozoa were washed in water. Cytochemical staining method revealed the
presence of hydrogenase activity in the microbodies of P. lanterna without endosymbionts,
suggesting that the microbody-like organelles are hydrogenesomes. After fixation of the cells
in low concentrations of glutaraldehyde and incubation in the presence of hydrogen and the te-
trazolium compound, 2-( 2'-benzothizazolyl )-5-styryl-(-3-4-phthalhydrazidyl )-tetrazolium
chloride, an electron-dense deposit was produced in the hydrogenosomes. In the control cells
exposed to nitrogen, no deposit was found.

Key words Protozoa, Psalterimonas lanterna, Methanogenic bacteria, Endosymbionts,
Hydrogenase



