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A 'Warburg' Respirometer for Measurements Under Continuous Irradiation 

For  inves t igat ions  of recovery  phenomena  in micro-  
organisms, respira t ion rates under  cont inuous X-i r radia-  
t ion had to be measured  in situ and wi thou t  handl ing the  
samples. A special Warburg  respi rometer  was designed, 
incorpora t ing  an X- ray  tube  mounted  below its water-  
bath.  

A commerc ia l ly  avai lable  in s t rumen t  (Fotowarburg  
F 26, C. Braun,  Melsuiigen, Germany)  was modified.  The  
optical  sys tem was removed  and the  glass b o t t o m  of the  
wa te r -ba th  replaced by  an a lumin ium sheet, 5 m m  thick. 
This was mil led out  to a thickness of 0.3 m m  at  4 posi- 
tions. The  th in  areas were 3 cm .by 5 cm wi th  8 cm 
between them.  

A 100 kVp X- ray  tube  (type F A  100/2, C. H.  F. Miiller, 
Hamburg ,  Germany)  was moun ted  on a chain-dr iven 
sledge below the  wa te r -ba th  and moved  by remote  
control.  Accurate  posi t ioning was  effected reproducib ly  
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by  electric relays which cut  the current  to the  mo to r  
dr iv ing the  chain. 

Both  the W a r b u r g  assembly and the  X- ray  tube  were 
enclosed in 5 m m  lead sheet. F lap  doors in the  shielding 
allowed ad jus tmen t  of the  Warburg  controls. The  power  
supply was brought  in th rough holes in the  bo t tom.  The 
connect ing tubes f rom the  manomete r s  to the  recorder  
were guided th rough  a 5 m m  slit made  by over lapping 
lead sheets. 

The  manomet r i c  recorder  used (Longator,  C. Braun,  
Melsungen) provided  for 7 s imul taneous  traces. One was 
used for the  t he rmobarome te r  and 6 for the exper imenta l  
vessels. 

The  X- ray  beam f rom the  tube  run a t  100 kVp, 
20 mAmp,  was col l imated by  a 5 m m  lead applicator .  
Isodose curves were measured in air using a th imble-  
chamber  and a Siemens dosimeter .  One vessel was ex- 
posed a t  a t ime. The dose-rate f rom scat tered radia t ion  
to the  o ther  vessels was less t han  1% of the  exper imenta l  
dose-rate if t hey  were n lounted close to the  bo t tom of the  
water-bath .  The  dose-rate in the  cell suspension was 
determined to be 4.8 Krads /min  by  ferrous sulphate  
dos imet ry  (G Fe+++ = 15.5) 1. 

Zusammen/assung. Der Aufbau  einer Appa ra tu r  zur 
manomet r i schen  Respi ra t ionsmessung kontinuier l icher  
R6ntgens t rah lung  wird beschrieben. 
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Basic design of the apparatus:  the front flap-doors and the mano- 
meters are removed. Explanation: (a) waterbath of F26; (b) control 
panel of F26; (e) X-ray tube; (d) cooling water and high voltage; 
(e) sledge; (f) rail for the sledge; (g) motor; (h) front panel of relay 
box, (i) shielding. 

1 The discussions with Professor A. SCURAIJe and the substantial  
technical support  of ~<[r. W. SCHNEIDE~ are gratefully acknow- 
ledged. 

Reinigung mikrobiologischer Objekte 
durch Ultrafiltration 

zur Vorbereitun~ elektronenmikroskopischer Priiparate 

Bet der Vorbere i tung der Pr~para te  fiir das Elekt ro-  
nenmikroskop  ist es n6tig, dass die zu beobachtenden  
Objekte  von  L6sungen (N~hrb6den, 16sliche Zellbestand- 
teile USW.), in denen sie sich vo r  der  Isol ierung befanden, 
gereinigt  werden. Die s tudier ten  Objekte  werden  daher  
gew6hnlich in desti l l iertes Wasser  oder  in eine LSsung 
fl i ichtiger Salze iiberfiihrt.  W e n n  es sich um IIicht feste, 
u m  briichige, faserige oder  IIetzf6rmige S t ruk turen  und 
um kleiiie Mater ia lmengen hande l t  und wenn es notweii-  
dig ist, bet  der  1Reiiiigung such  gr6ssere Molekiile (Poly- 
peptide,  Eiwei~3stoffe oder  F r a g m e n t e  von  Nukle in-  
situren usw.) zu entfernen,  st6sst der  Reinigungsprozess  
auf  eine Reihe  yon Hindernissen.  

Als Beispiel kalln die Vorberei tui ig  der Prgpara te  yon 
Mykoplasmen und L-Formen der Mikroorganismen oder  

Bakter iophagen  aus Kul tu ren  ini t  einer verh/iltnisln/issig 
niedrigen Anzahl  von Par t ike ln  pro Volumeinhei t  dienen. 
Autorei i  yon Arbei ten  iiber die Vorbere i tung  yon Bak-  
teriophageI1 fiir die E lek t ronenmikroskopie  1-4 ft ihren an, 
dass es m6glich ist, die lReiniguiig yon Phago lysa ten  
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