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mi tochondr ia l  f ract ions  ind ica te  t h a t  there  is a marked  
increase in respi ra t ion in the  la te  logar i thmic  and ear ly  
s t a t ionary  phases of t he  g rowth  curve  when  the  ra te  of 
cell  d iv is ion  decreases 6 Metabol ic  a c t i v i t y  becomes more  
pronounced  in the  absence of  cell division.  
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Fig, 3. Nucteic acid changes during the synchronous growth of 
P. agilis. The upper curve shows the changes in celt number over 
the cell cycle. The lower curve indicates the cellular RNA and 
DNA content of cells sampled at the indicated times. All values are 
expressed as ~g]10 ~ cells. 

The  use of synchronized  popula t ions  of th is  o rganism 
will  fac i l i ta te  s tudies  of o ther  aspects  of its physiology.  
P. agilis is capable  of e n c y s t m e n t  in t he  course of i ts  
l ife cycle, Some of t he  b iochemical  and morphologica l  
changes  associated wi th  this process of  cel lular  differen-  
t i a t ion  h a v e  a l ready  been described% 8. More precise 
s tudy  of the  even ts  occurr ing in encys tmen t  should be 
possible in synchronized populat ions .  Metabol ic  adap ta -  
t ion for the  u t i l iza t ion of p rop iona te  and b u t y r a t e  as 
carbon sources for growth  have  been described in ba tch  
cul tures  9. The  absence of balanced growth  under  these  
condi t ions  render  any  a t t e m p t  to specify control  mecha-  
n isms inadequate .  Synchronized  popula t ions  will  also 
be useful for t h e  s t udy  of metabo l ic  regu la to ry  mecha-  
nisms in th is  organism,  

Zusammen/assung. Das W a c h s t u m  des Infusors  Poly- 
tomella agilis kann durch  wiederhol te  T e m p e r a t u r r h y t h -  
men  yon  22 h bei 9°C und 2 h bei 25°C synchronis ier t  
werden.  Verdoppelung der Zel lpopula t ion f inder in der 
Wit rmeper iode  s ta r t  und der  A t m u n g s r a t e  in der  KAlte- 
periode, auf  welche die Biosynthese  beschrAnkt bleibt .  
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L o n g  T e r m  T o x i c i t y  S t u d i e s  w i t h  E n d o t o x o i d  i n  M o n k e y s  

Changes in d i f ferent  pa ramete r s  caused by  endotoxins  
in expe r imen ta l  an imals  are  essent ia l ly  inf luenced by  
p r e t r e a t m e n t  wi th  endotoxoid  x-3 a de toxi f ied  endotox in  
f rom S. marcescens 4. Considerable  p ro tec t ion  agains t  
le tha l  doses of X- i r rad ia t ion  is ach ieved  af ter  a single 
in t ravenous  appl ica t ion  of endotoxoid  in mice ~,z. A 
cer ta in  pro tec t ion  also was observed  af ter  in t raper i -  
toneal  admin i s t r a t ion  s. 

In  v i ta lmicroscopica l  observa t ions  the  severe d is turb-  
ances of the  capi l la ry  bed fol lowing inject ion of endo- 
toxins  fai l  to appear  af ter  p r e t r e a t m e n t  wi th  endo- 
toxoid2,L Moreover ,  an imals  surv ive  le tha l  doses of 
endotoxins  f rom di f ferent  g ram-nega t ive  bac te r ia  af ter  
a single in jec t ion  of endotoxoid  z-~, thus  inducing non- 
specific endo tox in  tolerance.  The  clinical  aspects  of  these 
results were po in ted  ou t  S . Re la t ed  s tudies  in h u m a n  
volunteers  revea led  t h a t  endo tox in- induced  a l te ra t ions  
are mi t iga t ed  by  p r e t r e a t m e n t  w i th  endotoxoid  s,9. 

In  add i t ion  to  ex tens ive  exper iments  in var ious  species, 
c l in ico- therapeut ic  research wi th  endotoxoid  in humans  
implicates  long t e rm tox ic i ty  studies wi th  this  substance 
in pr imates .  The  ob jec t ive  of these exper iments  was to 
s tudy  the  effect of endotoxoid  on the  func t ion  m a i n l y  

of the  liver,  k idneys  and the  hematopo ie t i c  sys tem wi th  
c l inico-chemical  pa ramete r s  as well  as the  effect on al l  
organs de te rmined  by  necropsy and histologic eva lua t ion .  

I n  connect ion  wi th  these  s tudies i t  should be men t ioned  
t h a t  l a te ly  t he  hazard  of per forming  expe r imen t s  in 
monkeys  has  been recognized. A rev iew of infect ions 
wi th  Herpes simiae virus  in t he  Uni t ed  Sta tes  and Grea t  
Br i t a in  t r ansmi t t ed  by  the  l abora to ry  monkeys  Macaca 
mulatta and Macaca philipinensis was publ ished in 
196010 . In  1967 an unknown virus,  la ter  referred to as 
Marburg  v i r u s n - l s  caused an epidemic  in G e r m a n y  and 
Yugos lav ia  infect ing 31 persons among  l abora to ry  and 
clinic personnel ,  of w h o m  7 did no t  survive.  All the  
infected persons had been in con tac t  wi th  cercopithecus 
aethiops or  wi th  mate r ia l  f rom these  animalsn,X4-1L 

Herpes simiae only  produces  a mi t iga t ed  clinical p ic ture  
in monkeys  s imilar  to t h a t  of Herpes hominis in man, so 
t h a t  usual ly  i t  is no t  recognized,  whereas  the  infection 
wi th  the  Marburg  virus  is fa ta l  also to monkeys.  The  
largest  exper imen ta l ly  observed t ime  be tween  inoculat ion 
wi th  the  Marburg  virus and dea th  has been 25 days  in 
monkeys  lS,lL Therefore  s tr ict  quaran t ine  of at  least  8 
weeks should be compulsory  to all monkeys  pr ior  to thei r  
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expe r imen ta l  use. There  is no doub t  abou t  the  danger  of 
Herpes simiae virus, and Marburg  virus  to humans ,  and 
a l though  now diagnosis  is possible to a sa t i s fac tory  
extent ,  t h e r apy  mere ly  remains  s y m p t o m a t i c  and  wi thou t  
predic t ion  regarding  the  outcomeX°,~s,zL Never the less  i t  
should be  emphas ized  t h a t  t he  greates t  r isk m a y  arise 
f rom infect ious  agents  so far  unknown,  as has  been  
po in ted  ou t  before  xs. These  agents  could endanger  also 
ma jo r  sect ions of the  popula t ion  th rough  vacc ine  v ia  
t issue cul tures  of k idneys  f rom monkeys .  Consequen t ly  
the  only  possible safe ty  precaut ion  will  be to regard  
monkeys  and the i r  mate r ia l  as po ten t i a l ly  infected for 
an  ini t ia l  per iod of observat ion,  the  dura t ion  of which 
can ha rd ly  be de te rmined  if an unknown  agent  is to  be 
considered.  

The  even ts  ment ioned  led to  a min i s te r ia l  o rder  by  the  
Federa l  G o v e r n m e n t  in G e r m a n y  in 1967 only  p e r m i t t i n g  
t h e  i m p o r t  of monkeys  in excep t iona l  cases. I n  add i t ion  
the  Federa l  Minis t ry  of H e a l t h  and a special  G o v e r n m e n t  
commiss ion ~0 no t  only  establ ished obl iga tory  qua ran t ine  
for all  monkeys  b u t  also regula ted  the  keeping and exper i -  
men ta l  procedure  wi th  these  animals.  S imi lar  safe ty  
measures  have  been described in detailX0 and  the  danger  
has  been po in ted  ou t  ~. 

Methods. In  the  present  s tudy  10 Maraca mulatta of 
bo th  sexes weighing 2.0-3.0 kg  were used. The  an imals  
were kep t  according to t he  above-men t ioned  regulat ions.  
T h e y  were observed  for  an  ini t ia l  per iod las t ing 4 weeks, 
af ter  h a v i n g  been  qua ran t ined  for 12 weeks  in Grea t  
Bri ta in .  All  monkeys  were  tubercul in  nega t ive  and  
appeared  hea l t hy  dur ing  the  per iod of observat ion.  The i r  
chest  X - r a y s  d id  no t  reveal  any  pa tho log ic  changes.  
They  received an the lmin t i c  t r e a t m e n t  and the i r  faeces 
did not  show any  sign of con tamina t ion  wi th  Salmonellae 
and ShigeUae. 

Six animals  received i.v. in ject ions  (vena sapbena) of 
endotoxoid  (charge Mex 25) 100 btg per  kg of body 'we igh t  
d i lu ted  in 0.02 ml  of steri le pyrogen-free  physiological  
saline per  kg. The  dosage was g iven  for the  first  5 weeks 
3 t imes  a week and  then  increased to 5 t imes  a week  
unt i l  t h e  13th week.  4 cont ro l  animMs rece ived  i.v. 
in ject ions  of 0.02 ml  sterile pyrogen-f ree  physiological  
sal ine per  k g  a t  the  same  t ime.  B o d y  weight  and body  
t e m p e r a t u r e  were  recorded weekly.  

Blood samples  Were ob ta ined  by  saphenal  ven ipunc tu re  
before the  in i t ia l  dosage and dur ing  the  4th, 8th and 
12th week. The  fol lowing pa ramete r s  were de t e rmined :  
e ry th rocy te  count ,  t o t a l  and di f ferent ia l  leucocyte  counts,  
hema toc r i t  (capil lary method)  and p ro th rombin  t ime  
(Quick). Serum levels  were  analyzed  pho tome t r i ca l ly  for 
glucose (hexokinase-method)  urea  and  bi l i rubin (colori- 
met r ic  method)  as well  as for the  fol lowing enzymes :  
a lkal ine phospha tase  (colorimetric),  g lu t ama te  dehydro-  
genase, g lu tamic-oxa lace t ic  and g lu tamic -pyruv ic  t rans-  
aminases  b y  UV-me thod .  H e m o g l o b i n  (according to  
D~ABKIN) and t h e  to t a l  p ro te in  con ten t  (biuret)  were  
also determined.  Commerc ia l ly  ava i lab le  reagents  f rom 
Boehringer ,  Mannheim,  were used for all tests.  Serum 
prote ins  were ana lyzed  immuno-e lec t rophore t i ca l ly  and 
e lec t rophore t ica l ly  on cellulose ace ta te  membranes .  

Ur ine  samples  were col lected a t  corresponding t imes  
in order  to  de te rmine  glucose, protein,  hemoglobin  levels 
( pho tome t r i ca l l y  as described) and the  presence or  ab-  
sence of urobi l in  and urobil inogen.  Specific grav i ty ,  in 
t e rms  of  osmola l i ty ,  and  p H  were measured ;  t he  sed iment  
was  examined  microscopical ly .  

Fo l lowing  t h e  series of inject ions,  some pa rame te r s  
of t he  blood coagula t ion  sys tem were also examined  wi th  
reagents  of Behr ingwerke :  t h rombin  t ime,  PTT,  factor  V, 
p ro th rombin ,  I ibr inogen and t h r o m b o c y t e  count .  

Two weeks af ter  admin is t ra t ion  of the  last  dose all  
monkeys  were eu thanized  wi th  sodium pen toba rb i t a l  
(50 mg/kg).  Gross and microscopic  examina t i on  of  all  
organs  was  carr ied out.  

Results. T h r o u g h o u t  the  expe r imen t  the  animals  ap-  
peared  hea l t hy  and no febri le  response was  evident .  No  
essent ia l  changes occurred in t he  pa rame te r s  measured  
as shown in Tab le  I of th is  and the  fo l lowing paper .  

The  mean  values  of the  e lec t rophore t ic  analysis  a t  the  
beginning of the  expe r imen t  were:  a l bumin  66~o, mx- 
globul in 2%, e~-globulin 7 ~ ,  /~globulin 1 0 ~ ,  v-globulin 
1 5 ~ .  No signif icant  changes in the  serum prote in  phero-  
g rams  or in the  immuno-e lec t rophore t i c  pa t t e rn  were 
observed dur ing the  ent i re  course of the  exper iment .  

None  of the  ur ine tests  men t ioned  showed any  pa tho-  
logic change and no difference be tween  t rea ted  and 
control  an imals  was seen. 

The  resul ts  of t he  de te rmined  pa ramete r s  of the  b lood 
coagula t ion  sys tem are  summar ized  in Tab le  I I .  

The  de t e rmina t ion  of pa ramete r s  of the  blood coagula-  
t ion  sys tem,  l is ted in  Table  I I ,  showed no essential  dif- 
ferences be tween  controls  and t rea ted  monkeys .  

All  an imals  showed low an t i -endotoxoid  t i ters  in the i r  
sera pr ior  to t h e  in ject ions  as demons t r a t ed  using endo- 
toxo id-coa ted  h u m a n  red blood cells in the  passive 
hemagg lu t ina t i on  test .  Sera f rom un t r ea t ed  Macaca 
mulalta, which were k ind ly  suppl ied by  the  Rober t -  
Koch- Ins t i tu te ,  Berlin,  showed s imilar  low ti ters.  Un-  
coated  carr ier  e ry th rocy tes  se rv ing  as an t igen  controls  
were  negat ive .  Thus  al l  t he  Macaca mutatta we  h a v e  
examined  exh ib i ted  he tero-ant ibodies  which reac t  wi th  
h u m a n  e ry th rocy tes  coated  wi th  endotoxoid  der ived 
f rom S. marcescens. 2 weeks af ter  the  las t  in jec t ion  the  
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Table I. Mean values of results 6btained in Macaca mulatta after i.v. application of endotoxoid 
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Before 4 weeks after 8 weeks after 
injection first injection first injection 
Treated Controls Treated Controls Treated Controls 

12 weeks after 
first injection 
Treated Controls 

Body temperature °C 39,8 39.6 39.8 39.5 39.3 
Bilirubin rag/100 ml 1.78 1.80 1.58 1.62 1.99 
Alk. phosphatase mU]ml 277 272 207 300 269 
SGOT mU]ml 31.10 24,93 34.90 31.43 25.17 
SGPT mU[ml 21.42 19.28 22.45 23.28 14.45 
GLDH mU]ml 3.61 2.71 3.42 3.52 3.24 
Urea rag/100 mt 26.6 26.1 37.3 34.6 45.3 
Glucose mg[100 nil 85.8 92.5 86.4 91.1 91.9 
Protein g/100 ml 9.19 9.91 9.21 9.52 10.15 
Prothrombin time (%) 80 89 82 81 81 
Hematoerit (%) 49 46 48 48 46 
Hemoglobin (%) 55.4 51.5 53.7 49.6 49.5 
Erythrocytes mitl/mm 3 7.21 5.94 6.70 6.0 5.56 
Leucocytes mms 11,858 11,275 10,858 7,438 12,467 

39.1 39.6 39.3 
2.05 1.78 2.02 

300 248 289 
23.3 31.32 26.91 
12.84 23.02 25.29 
3.88 3.37 3.33 

36.3 34.3 35.1 
94.8 91.0 88.9 
11.0 10.05 9.87 
85 81 89 
45 47 47 
48.4 49.7 48.8 

5.97 6.16 6.78 
11,313 Ii,675 13,738 

Table I1. Mean values of blood coagulation studies determined at 
the end of the experiment 

Macaca mulatta 

,Treated Untreated 

Thrombin time/see 27.5 22.1 
PTT/sec 39.7 43.4 
Factor V/see 36.9 39.5 
Prothrombin/sec 37.5 37.1 
Thrombocytes]mm z 265,000 296,000 
Fibrinogen 249 227 

E n d o t o x o i d  wurde  Macaca  mula t ta  in e iner  Dosierung 
yon  jeweils  100 7 /kg  in  i n sgesamt  51 In j ek t i onen  inner-  
ha lb  yon  12 W o c h e n  inj iziert .  Dabe i  zeigte  sich, dass  
diese Subs t anz  ke inen  Einf luss  auf  die  gepr i i f ten  klinisch- 
chemischen  P a r a m e t e r  h a t t e  und  bei makroskop i sche r  
und  his to logischer  U n t e r s u c h u n g  keine Ver i inderungen  
au f t r a t en .  

B. URBASCHEK 22, R. URBASCHEK 2~, 
G. MAUFF 22, CH. GERLACH 2~, 
K. HUT~2L F. JuNG 22, 
I~.-H. I:{.INGE.RT 22, A. LN~'OWOTNY 25 
a n d  H.  I~'RITSCH 26 

t i t e rs  s l ight ly  increased  in m o n k e y s  which  h a d  received 
endo toxo id  whereas  t he  t i t e r s  of cont ro l  an imals  r ema ined  
unchanged .  W i t h  the  serological t e s t s  employed  endo-  
toxoid  d id  no t  a p p e a r  to  evoke a good a n t i b o d y  response.  

Macroscopic  obse rva t ion  a t  nec ropsy  d id  no t  revea l  
any  a l t e ra t ions  e x c e p t  for p leura l  adhes ions  and  some 
l i t t le  wh i t e  nodes  p re sen t  in t he  lungs of  one an imal  of 
e i ther  group.  I n f l a m m a t o r y  inf i l t ra tes  in the  area  of  t he  
whi te  nodes  especia l ly  w i th  eos inophi le  leucocytes  and  
f ibrous t i ssue  ob l i t e ra t ion  (his t iocytes  a n d  col lagenous 
fibres) were microscopica l ly  observed  ~1, b u t  obvious ly  
had  no  connec t ion  w i t h  t he  e n d o t o x o i d  t r ea tmen tZL 

Zusammen fas sung .  Vor  d e m  H i n t e r g r u n d  der  vielf~l- 
t igen E n d o t o x o i d w i r k u n g  wurde  diese  Subs t anz  in chro-  
n ischen  Toxizi t / i . tss tudien bei Macaca  mula t ta  gepri if t .  
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The  Effects of C y c l o p h o s p h a m i d e  and N o r - N i t r o g e n  Mustard  A d m i n i s t r a t i o n  to  O n e - D a y - O l d  Mice 

Cyc lophosphamide  is an an t ineop las t i c  agen t  t h a t  can 
produce  a b n o r m a l  d e v e l o p m e n t  in bo th  embryon ic  1 and  
neona ta l  mice  2. B ioac t iva t ion  of t he  p a r e n t  c o m p o u n d  
is requi red  for t he  p roduc t i on  of a lky la t ing  me tabo l i t e s  a. 
I t  has  been  sugges ted  t h a t  t he  t e ra togen ic  effects  of 
cyc lophosphamide  are associa ted  w i t h  t he  p a r e n t  com-  
p o u n d  r a t h e r  t h a n  a lky la t ing  me tabo l i t e s  4. We  have  
shown t h a t  t he  d e v e l o p men ta l  t ox i c i ty  of th i s  drug, in 
pe r ina ta l  mice, occurred  a t  a t ime  when  tke  a f fec ted  
o rgan i sm had  no t  fully deve loped  an  in v i t ro  ab i l i ty  to  

a c t i v a t e  t he  p a r e n t  c o m p o u n d  5. However ,  since 1-day-old 
mice  h a d  a s l ight  c a p a c i t y  to  p e r f o r m  th is  convers ion  i t  
became  necessary  to  d e t e r m i n e  the  effects  of a lky la t ing  
ac t iv i ty  on n e o n a t a l  deve lopmen t .  If pe r ina ta l  tox ic i ty  
arises f rom an  a lky la t ing  m e c h a n i s m  t h e n  o the r  a lky la t ing  
agents  m a y  p roduce  s imi la r  effects.  This  c o m m u n i c a t i o n  
repor t s  t he  resul ts  of e x p e r i m e n t s  in which  cyclophos-  
p h a m i d e  and  nor -n i t rogen  mus ta rd ,  an agent  w i t h  in 
v i t ro  a lky la t ing  ac t iv i ty ,  were  admin i s t e r ed  to  1-day-old 
mice. 


