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of the  p re sumed  ances t ra l  ch romosome  n u m b e r  i.e. all 
acrocentr ics  have  fused to form b i a rmed  chromosomes .  
UnIike the  mun t j  acs 7, s t he  n u m b e r  of maj or ch romosome  

arms of 64, however ,  is no t  ve ry  d i f fe rent  f rom those  of 
mos t  Bovidae,  Suidae and  Cervidae. This f i ts  well in to  
the  evo lu t ionary  h i s to ry  of these  ar t iodactyls .  

W h e t h e r  comple te  Robe r t son i an  fusion is a charac-  
ter is t ic  fea ture  of all t ragul ids  remains  to be conf i rmed.  
To th is  end, a t t e m p t s  are being made  to  secure spec imens  
of the  larger mouse  deer, T. napug. 

Zusammen/assung. Der malay ische  Tragul id  (Tragulus 
]avanicus) bes i tz t  2 n = 32. Alle Chromosomen  s ind ent-  
weder  me tazen t r i s ch  oder submetazen t r i sch ,  wobei  die 
me tazen t r i s chen  Y-Chromosomen am kle ins ten  sind. Die 
Sex-Chromosomen s ind v o m  gew6hnl ichen Typ,  wiihrend 
ein A u t o s o men p aa r  durch  das Vorhandense in  einer  
sekundgren  Kons t r i k t i on  charak te r i s ie r t  ist. 
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Fig. 3. c-Metaphase of male T. javanicus showing chromatid exchange 
(arrowed). 
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A n t i m a l a r i a l  Act iv i ty  of  R a c e m i c  3 - E p i d i h y d r o q u i n i n e ,  3 - E p i d i h y d r o q u i n i d i n e  and the ir  V a r i o u s  
R a c e m i c  A n a l o g s  in Mice  Infected  w i t h  Plasmodium berghei 

Reduc t ion  of the  v iny l  subs t i t uen t  has only  a min imal  
effect  on the  an t imala r ia l  act ivi t ies  of quinine and  re la ted  
alkaloids l, 2. Natura l ,  unna tu ra l  and  racemic  d ihydro-  
quin ine  and  the  cor responding  d ihydroqu in id ines  are 
equal ly  act ive  as an t imalar ia l s  in mice infec ted  wi th  
Plasmodium berghei 3. In  order  to  de te rmine  the  impor t ance  
of the  s t e reochemis t ry  a t  C-3 in these  d ihydro  compounds ,  
( -k)-3-epidihydroquinine, ( ~c)-3-epidihydroquinidine and  
3 of the i r  respec t ive  analogs were p repa red  and tes ted .  
The-:toxicit ies and  act ivi t ies  of tile 2 d ihydro  series are 
summar ized  in Tables  I and  I I  respect ively.  

These compounds  were syn thes ized  by  the  m e t h o d  
previous ly  descr ibed for t he  p r epa ra t i on  of quinine  and  
quinid ine  S using the  appropr i a t e  i n t e rmed ia t e  wi th  t he  
requis i te  s t e reochemis t ry  a t  t he  centers  of a s y m m e t r y .  
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Table I. (-t-)-3-Epidihydroquinine analogs 

fl' 

Table II. (4-)-3-Epidihydroquinidine analogs 

R  J.2Hc, 
8' 

LDs0 , i.p. in 
R e, R:, R e, mice (mg/kg) 

Activity in mice vs. 
Plasmodium berghei 
MED (mg/kg) 

CH30 285• >200 

CH30 CHaO 230 >200 

C1 1504-10 100 

-O CH2-O- 2754-14 200 

R6' RT' Rs' LDs0, i.p. in 
mice (mg/kg) 

CHaO 1304-6 

CHaO CHaO 205 4- 0 

C1 1874-9 

-O-CH2-O- 1504-6 

Activity in mice vs. 
Plasmodium berghei 
MED (mg/kg) 

100 

100 

100 

100 
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All compounds  were tes ted in form of thei r  water-soluble 
hydrochlor ides  by  procedures a l ready repor ted  2. 

Results. The ( 4- )- 3-epidihydroquinines bearing a chloro 
or a me thy lened ioxy  subs t i tuent  on the  aromat ic  r ing A 
showed appreciable ant imalar ia l  act ivi ty .  In  the  3-epi- 
dihydroquinidine  series, all the  analogs tes ted were ac t ive  
at  100 mg/kg.  All the  compounds  had comparable  i.p. 
toxici t ies  in mice. 

Conclusions. In  comparison wi th  our da ta  repor ted  for 
( •  and (-r ~, these 
results suppor t  the  findings of o ther  invest igators  4 t h a t  
inversion at  C-3 causes only insignif icant  reduct ion  in 
ant imalar ia l  act ivi ty .  The  following order of ac t iv i ty  in the  
Plasmodium berghei tes t  in mice 2 has been establ ished:  
d ihydroquin id ine  > d ihydroquin ine  ~ 3-epidihydro- 
quinidine > 3-epidihydroquinine. Replacemen t  of the  
6 ' -me thoxy  group wi th  a 6 ' , 7 ' -me thy lened ioxy  or a 
7'-chloro group is an effect ive modif icat ion;  the  7'-chloro 
analogs appear,  thus  far, to be the  most  ac t ive  compounds  
in the  3-epi- as well as in the  normal series 2. 

Zusammen/assung. Ein  Vergleich dieser Resu l ta te  mi t  
denjenigen, die wir  fiir (~: ) -Dihydrochinin  und ( •  
Dihydrochin id in  ber ichte t  haben 2, bes tg t ig t  die Ergeb-  

nisse anderer  Arbei ten  4, dass Invers ion  am C-3 nur  eine 
geringe Abnahme  der Aktivit~tt zur Folge hat .  Die folgen- 
dell Akt iv i t~ ten  gegen Plasmodium berghei Jn MXusen ~ 
wurden in abnehmender  Ordnung festgestel l t :  Dihydro-  
chinidin > Dihydrochin in  =~_ 3-Epidihydrochinidin > 3- 
Epidihydrochinin. Die Erse tzung  der 6 ' -Metboxygruppe  
mi t  einer 6', 7 ' -Methylendioxy-  oder 7 ' -Chlorgruppe ist  
eine wirksame Abwandlung ;  die 7 ' -Chlorderivate  scheinen 
bisher die wirksamsten  Verbindungen sowohl in der 3-Epi- 
als such  in der normalen Serie zu sein ~ . 
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The Effect of Bacterial  Host  Strains  on the Inact ivat ion of Po lyva lent  Staphylococcus aureus Bac-  
t er iophages  

Recent  inves t igat ions  have  indicated t h a t  the  D N A  
molecule damaged by  physical  agents (UV- or ionizing 
radia t ion  resp.) migh t  be repaired by means  of enzymes 
and in this way  provide  again the  correct  genetic informa- 
t ion 1-5. 

In  the  present  work  we t r ied to find out  whether  it  
would be possible to repair  in t h e  same way  lesions 
induced by  chemical  agents  such as hydroxy lamine  (HA). 
The  po lyva len t  phages of Staphylococcus aureus have  been 
chosen for these studies. Their  wide host  spec t rum enabled 
us to u se  a large number  of var ious  host  strains to s tudy  
the  re la t ionship be tween  the  inac t iva ted  phage and host  
cell, which migh t  influence the  potent ia l  repair  processes. 

Material and methods. Expe r imen t s  were carried o u t  
using following po lyva len t  St. aureus phages:  PK,  9 200, 
9131, X, PA, P66, A/5 and 812. 

Bacter ia l  Staphylococcus aureus host  strains were:  
S ta  K (host for phage PK) ; 6409 (hostfor  phages A/5, 9 200 
and 9131); 812 (host for phage 812); 809~ (host for 
phages X and P 66). Sta  66 (host for phage PA) and strains 
53, 55, 42E,  3B and 879. All host  and phage strains were 
obta ined f rom the  collection of bacter iophages and bacter ia  
f rom Ins t i tu te  of Biophysics,  Brno. Bacter ia  were cul t iva t -  
ed on t r yp tone  med ium (15 g of t ryp tone  Oxoid, 2 g of 
yeas t  extract ,  7 g NaC1, 1000 ml  of dist. H20;  p H  7.5 was 
adjus ted  before autoclaving).  

P repara t ion  of phage stocks: each phage stock was 
prepared on its host  s t rain in t ryp tone  med ium enriched 
by  yeas t  extract .  The t i ter  of the  lysates was usual ly  
about  5 • 10 l~ p laque forming uni ts /ml.  Inac t iva t ion  of 
phages by  hydroxy lamine :  0.1 M aqueus solution of H A  
adjus ted  to p H  7 by  10% NaOl-I before the  exper iment  
was used for the  inac t iva t ion  of phages. Inac t iva t ion  
proceeded at  the  t empera tu re  37 ~ Oxygen  was bubbled  
th rough  the  suspension dur ing the  exper iment .  At  the  
beginning and at  given t ime  intervals,  samples were t aken  
and in appropr ia te  di lut ion p la ted  by  the  double layer 
agar  t echnique  wi th  the  host  strain and incubated  over-- 
n ight  at  37 ~ 

Results and discussion. W h e n  s tudying  the  inac t iva t ing  
effect of H A  on po lyva l en t  phages of Staphylococcus 
aureus, we have  observed tha t  these phages were more 
sensit ive to the  aci ton of H A  as compared  wi th  the  phages 
of El coll. I t  is apparen t  f rom Figure  1 t h a t  the  t r e a t m e n t  
of Staphylococcus phages wi th  0 . 1 M  H A  decreased the  
t i te r  of phages to 0.1% wi th in  5-10 rain, whereas E. coli 
phages conta ining double s t randed D N A  and t rea ted  by  
H A  under  the  same condi t ions  were inac t iva ted  to the  
same ex ten t  wi th in  50-60 rain% We  have  observed dif- 
ferences be tween the  Staphylococcus phages wi th  respect  
to the  H A  t r e a t m e n t  even between the  phages wi th  the  
same antigenic s tructure,  belonging to the  same serological 
group (for example  9131, 812, A/5 and PA - serological 
group D). 

We  have  fur thermore  inves t iga ted  the  possibi l i ty  of 
repair  of lesions induced in phages by H A  t r e a t m e n t  by  
means of host  strain. In  these exper iments  the  polyvalence  
of Staphylococcus phages has been exploited.  The phages 
P A  and 9131 were chosen, as t hey  differed in thei r  
sensi t iv i ty  to H A  and s imul taneously  ]ysed most  of the  
bacter ia l  s trains used. For  our purposes we have  used those 
host  strains which revealed at  normal  t i t r a t ion  the  same 
sens i t iv i ty :  s t rain 53, 55, 42E, 3]3, 812 and 879. In  this 
way  the  possibi l i ty  of the  influence of external  factors on 
the  inact ivat ion,  l ike different  abi l i ty  of phage growth on 
the  host  s t rain used or resistance of a cer ta in  par t  of the  
popula t ion  of the  strains employed to the  phage invest i-  
gated, has been el iminated.  
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