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Thiamin,  Nalidixins&ure, Nys t a t i n  und  Kal iumte l lu r i t  
werden  nach  d e n  Autok lav ie ren  (15 min bei 121~ und 
Abki ih lung auf e twa 50 ~ zugegeben.  

L . m . - S t ~ m m e  aller Se ro typen  wuchsen  auf d iesem 
NXhrboden nach  2-3t~giger Bebr i i tung  in kleinen schwar-  
zen scharf  begrenz ten  Kolonien.  Andere  in <~Material und 
Methodik~ angegebene  St&mme sind nach  3t~Lgiger Be- 
br t i tung  n ich t  angewachsen.  Bisher  ist  auf d e n  Subs t r a t  
ausser  Lis ter ien  nur  s in Stature yon  Pseudomonas aerugi- 
nosa gewachsen.  

3. Pr t i fung der Anwachsra te .  Der  prozentua le  Antei l  
der  Ke ime  einer  b e s t i m m t e n  Suspension,  die auf dem 
gepri i f ten Subs t r a t  im Vergleich zu e inem Nichtse lekt iv-  
N&hrboden anw~Lchst - die Anwachs ra t e  - wurde  n i t  der 
IReinkuttur yon  L.m.  b~s t immt .  Die durchgef i ih r ten  
Versuche  e rgaben  sine Anwachs ra t e  yon 50 % gegeniiber 
dem Blutagar .  

4. U n t e r s u c h u n g e n  n i t  Stiihlen. Auf d e n  Vergleichs- 
n i h r b o d e n  - d e n  Tryp tose -Agar  mi t  Naiidixins&ure - 
wuchsen  keine oder  bis zu 10 Lis ter ienkolonien  und  
daneben  massenha f t  Begleitf lora.  Auf dem syn the t i schen  
Subs t r a t  s ind dagegen alle L.m. S t i m m e  in Re inku l tu r  
gewachsen.  

Diskussion. Die epidemoilogische und  klinische Bedeu-  
t ung  des h~Lufigen V o r k o m m e n s  yon  Lis ter ien  im D a r m  
(KAMPELMACHER e t a ] .  ~) muss  noch g e k l / r t  werden.  
Hierzu ist ein einfaches und  zuver l i ss iges  Ku l tu rve r fah -  
ren  erforderl ich.  Zur V e r m e h r u n g  der Lis ter ien bei gleich- 
zeit iger Un te rd r i i ckung  des \Afachstums der  Stuhlf lora  
k o m m t  es z.B. bei n iedr igen T e m p e r a t u r e n  n m  4~ I)iese 
Kgl t eanre iche rung  (GRAY et al. ~) f t ihrt  aber  meis tens  
ers~ nach  einigen Mona ten  zum Erfolg.  

Das W a c h s t u m  der  g rampos i t iven  K e i m a r t e n  - vor  
a l l e n  der  E n t e r o k o k k e n  - zu eliminJeren war  das Haup t -  
p rob lem bei der  A n w e n d u n g  fester  Subs t ra te .  E r s t  
kiJrzlich haben  I~ALOVlCH et al.a t iber gute  Erfolge bei 
der  H e m m u n g  der g rampos i t iven  Keimareen  n i t  Acri- 

d in fa rbs to f fen  in K o m b i n a t i o n  n i t  NalidixinsXure be- 
r ichte t .  BOCKXMfJHL et al. 6 k o n n t en  n i t  Acr id in-Kal ium-  
th iocynaa t -Agar  und  Acridin-Nalidixins&ure-Agar sowie 
auch  KAMPELMACHER et al. 7 mi t  Nalidixins~iuretrypa- 
f lavinagar  diese Ergebnisse  bestXtigen. 

Die W a c h s t u m s h e m m u n g  der  E n t e r o k o k k e n  a uf dem 
beschr iebenen  Se lek t ivsubs t ra t  k a n n d u r c h  2 Mechanismen  
erklXrt werden.  N a c h  McCoy und  WI~RDI~R 8 ben6t ig te  
Streptococcus /aecalis zum W ach s en  11 Aminos~iuren. Da 
das beschr iebene  Subs t r a t  nur  9 Arninos~uren enth~tlt 
k6nnte  dies die Ursache  der  W a c h s t u m s h e m m u n g  sein. 
Zum zwei ten scheint  auch der V i t ami n b ed a r f  der  En te ro -  
kokken gr6sser als der von  Lis ter ien  zu sein. Die meis ten  
En te rokokkens t&mme ben6t igen  Biotin,  Nikotins&ure, 
Riboflavin,  Pan to thens~ure  und  Pyr idoxin .  Streptococcus 
faecium ben6t ig t  dari iber  h inaus  noch Folsgure  (DEIBEL 9). 

Die s ta rke  Bee in t r~ch t igung  des W a c h s t u m s  von  
staphylococcus aureus auf dem syn the t i s chen  Subs t r a t  
l~tsst sich ebenfalls  d u t c h  einen Mangel  an N&hrstoffen 
erkl&ren. FILDES et  al. ~0 beschr ieben  das W a c h s t u m  yon 
St. aureus in einer L6sung, die aus Salzen, Glnkos% 
Thiamin,  NicotinsXure und  14 Aminos&uren bes tand .  

N i t  dem syn the t i schen  Mange l subs t ra t  ist  also s ine 
H e m m u n g  der g rampos i t iven  I t e i m a r t e n  zu erzielen. 
Durch  den Zusatz  yon H e m m s t o f f e n  gelang es auch die 
g ramnega t iven  Keime zu unterdr i icken.  

Auf Grund dieser exper imente l l en  U n t e r s u ch u n g en  
k6nn te  sich das syn the t i sche  Se lek t iv -Subs t ra t  bei den 
Bemi ihungen  um die Aufkl~rung der  epidemiologischen 
und kl inischen Bedeu tung  der Lister iose gut  bew~ihren. ~ 

Summary. A syn the t i c  Medium for the  isolat ion of 
Listeria monocytogenes is described.  The exper imen ta l  
examina t ion  showed t h a t  in con t ras t  to  Listeria pract i -  
cally all the  bac te r ia  t h a t  appear  physiological ly  in the  
organism do no t  grow this  solid selective agar. 
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Fig. 3. Waehstumskurven yon L.m. Serotyp 4b im Grundsubstrat 
bei verschiedenen Glukosekonzentrationen. 
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Chloroplasts of the Peel  and the Internal Tissues  of Apple-Fruits  

We have  repor ted  earl ier  1 t h a t  in te rna l  t issues of apple-  be present .  The p resen t  pape r  repor t s  da ta  ob ta ined  by  
fruits  were capab le  of pho tosyn thes i s ,  i.e. p roduc ing  the  means  of l ight  and  electron microscopy showing the  
oxygen  under  i l luminat ion .  Indeed;  the  vascular  bundles  occurrence of organized chloroplas ts  in in te rna l  t issues of 
sur rounding  the  ovary  are p i g m e n t e d  green, even in a apples.  
ve ry  ma tu r e  fruit .  The fact  t h a t  these  t i ssues  are photo-  
syn the t i ca l ly  act ive  suggests  t h a t  v iable  chloroplas ts  m u s t  1 C.T. PHAN, P1. Cell Physiol., Tokyo 11, 823 (1970). 
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Fig. 1. Chloroplast of internal tissues of a mature Newtown apple. 
L, parallel lamellae (without grana, starch) ; M, endocytotic inclusion 
of a mierobody in the chloroplast. 

Fig. 3. Chloroplast of discs of internal tissues of a matural  Newtown 
apple, maintained 3 days in light. V, vesicles ; F, ferritin network. 

Fig. 2. Chloroplasts of internal tissues of a mature Newtown apple. C, 
erystalloid surrounded by lamellae. 

Fig. 4. Chloroplasts of discs of internal tissues of a mature Newtown 
apple, maintained 1 week in light. G, grana-structured chloroplast; 
L, lamellar-structured chloroplast. 
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Materials and methods. The apples used were main ly  of 
the  va r i e ty  Newton  and occasionally of the  va r i e ty  
Yiclntosh. They  were ei ther  purchased from commerc ia l  
s tored or graciously provided  by  the  Canada D e p a r t m e n t  
of Agricul ture  Research Center  in Summer l and  (B.C.). 
They  were stored at  4 ~ in the  dark, unt i l  t ime  of assay. 

For  l ight  as well  as electron microscopy,  an apple was 
cut  f rom s tem to cav i ty  into 2 halves.  Pieces (2 to 4 m m  
wide) of in ternal  t issues were t aken  f rom areas around the  
vascular  bundles and also f rom the  peel, for comparison.  
They  were ei ther  f ixed in a mix tu re  of formaldehyde  
and glutara ldehyde,  or sliced immedia te ly  and moun ted  
on glass-slides in a 2% solution of ascorbic acid (to p reven t  
browning) for frest-t issue observat ion.  For  l ight  micros- 
copy, the  fixed tissues were embedded  in Tissuemat  
(Fisher cert if ied m.p. 56.5 ~ sectioned (usual thickness:  
10 ~m), freed from the  embedding  mixture ,  then  ei ther  
left  unsta ined or s tained wi th  crystal  violet ,  which is 
adsorbed by  membranes  and more s t rongly by  chloroplasts  
to give a deep purple  color 2, 3 or by  iodine, which stains 
s tarch granules in blue and chloroplasts  in brown 3. For  
electron microscopy, the  fixed mater ia l  was t rea ted  wi th  
osmium tetroxide,  then  stained by  lead acetate.  The  
ins t rument  used was Phil l ips 200. 

Results. Occurence of the  chloroplasts  in the  in ternal  
tissues. L igh t  microscopic observat ion  showed that ,  in a 
ma tu re  apple-fruit ,  only 5 or 6 layers of cells under  the  
epidermis  have  chloroplasts.  The  subjacent  pa renchyma  
is devoid  of these organelles. Then, as we go fur ther  
toward  the  core of the  fruit, the  4 or 5 layers surrounding 
the  vascular  bundles, and the  s ievetube  cells conta in  
chloroplasts.  In  a ma tu re  fruit, these are general ly 
concent ra ted  in dense clusters in a few cells, which lie 
general ly nex t  to xy lem elements,  and are narrow and 
long shape. At  this  stage of m a t u r i t y  the chloroplasts,  
which appear  s l ight ly green, are filled each wi th  one 
large crystal loid element.  W h e n  treated~with iodine, t hey  
tu rn  brown, and when stained wi th  crystal  violet,  appear  
as a l ight  purple  halo around a h ighly  refr ingent  ovoid 
central  core. In  a less ma tu re  fruit,  the  chloroplasts  are 
evenly  d is t r ibuted  against  the  cell-walls. At  this stage, 
t hey  are main ly  green, wi th  small, lens-shaped starch 
granules. I n  a frui t  t ending  towards  its full r ipening, 
chloroplasts  of these two and in te rmedia te  stages can be 
found in one cell. 

S t ructures  of apple chloroplasts.  Chloroplasts  of peel 
tissues are general ly small, avoid-shaped,  and densely 
green. Under  the  electron microscope, t h e y  exhibi t  the  
typ ica l  s tructure,  wi th  m a n y  grana, and several  s tarch 
granules among  the  thylakoids .  Chloroplasts of the  
in ternal  tissues are much  larger, general ly  f la t tened  and 
elongated,  wi th  only paral le l  lamellae and no grana 
(Figure 1). They  are usual ly  devoid  of s tarch granules. 
Very  often a large crystal loid e lement  occupies thei r  
center  or par t  of the i r  volume,  the  Iamellae are then  
dis t r ibuted around it, in paral lel  arrays  (Figure 2). In  

Figure  1, there  is also indicat ion of endocytosi t ic  inclusion 
of microbodies in the  chloroplasts  of these internal  tissues. 

Viabi l i ty  of the  chloroplasts of in ternal  tissues. The  
ac t iv i ty  of the  chloroplasts  of in ternal  t issues of apple- 
fruits has been repor ted  previously1.  When  discs of the  
internal  t issues were 'ma in ta ined '  on an agar  medium,  in 
light, t h e y  b e c a m e  greener, and the i r  pho tosyn the t i c  
abi l i ty  increased wi th  t ime. This  regain of ac t iv i ty  was 
corroborated by  microscopic observations.  L igh t  micros- 
copy showed tha t  discs 'ma in ta ined '  for 4 days had  20 to 
50 t imes  more chloroplasts  t han  when they  have  jus t  
been cut  out  of the  fruit.  In  chloroplasts  of pieces of 
apples t ha t  had  been cut  and exposed to light,  electron 
microscopy evidenced vesiculat ion of the  lamellae 
(Figure 3) and eventual ly  grana format ion  (Figure 4). 

Conclusion. F r o m  the  results obta ined  wi th  electron 
microscope observat ion  it  is t emp t ing  to suggest t h a t  
there  are 2 types  of chloroplasts  in the  apple-fruits,  and 
to re la te  t h e m  to  the  2 types  of chloroplasts  found in the 
mesophyl l  and in the  bundle  sheath  of C4-carboxylic 
acid pho tosyn the t i c  plants.  Bu t  our la tes t  observat ion  
confirmed the  presence of s tarch granules in bo th  types  
of chloroplasts.  Fur thermore ,  the  presence of a g rana- type  
chloroplast  beside a lamel la - type  in the  same cell of an 
i l luminated 'ma in ta ined '  disc as well as the  endocyto t ic  
figures 4 made  us now th ink  tha t  the  internaI  chloroplasts  
should be considered as par t ia l ly  e t io la ted chloroplasts.  
We  have  given the  proof 1 tha t  some l ight  could pene t ra te  
into the  core of an apple-fruit .  This  l ight  mus t  be respon- 
sible for the  remaining  lamellar  s t ruc ture  of the  internal  
chloroplasts.  

Rdsumd. Des observat ions  faites en microscopies 
lumineuse et 61ectronique m e t t e n t  en 6vidence la pr6sence 
de chloroplastes dans les tissus internes des pommes,  
n o t a m m e n t  dans les faisceaux vasculaires r6partis  au tour  
des loges carpellaires. Ces chloroplastes  internes ont  un 
syst6me lamel la i re  parall6Ie sans grana, tandis  que cuex 
da la pelure ont  une s t ructure  granaire  d6velopp6e. 
I1 ne semble cependant  pas qu ' i l  s 'agisse de deux lign6es 
diff6rentes de chloroplastes;  les chloroplastes internes 
seraient  p lu t6 t  par t ie l l ement  6tiol6s. 
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D e r  E i n f l u s s  v o n  T e t r a c y c l i n  a u f  d ie  V e r m e h r u n g  d es  K a r t o f f e l - B l a t t r o l l v i r u s  
i m  V e k t o r  Myzus persicae 

In  der Speicheldrfise yon Myzus persicae wurden  
Volumenverdoppe lungen  der Zellkerne v o m  A- und F - T y p  
beobachtet ,  wenn die BlattlS~use an Physalis /loridana- 
Pflanzen gehal ten  wurden,  die mi t  dem Kar tof fe l -Bla t t -  
rol lvirus (potato leafroll  virus, PLRV)  infiziert  waren  
(WJ~IDEMANN1). Da Kernschwel lungen und Stoffwechsel- 
aktivit/~t der Zelle in enger Beziehung stehen, lag die Ver- 

m u t u n g  nahe, dass diese Kernvergr6sserungen mi t  der 
Vi rusvermehrung  im Vektor  zusammenh~ngen.  U m  
darfiber sowie fiber m6gliche Zusammenh~nge  yon Kern-  
schwellungen und i~ber t ragbarkei t  des P L R V  Aufschlfisse 
zu erhalten,  wurden in den vor t iegenden Unte r suchungen  

H. L. WEIDEMANN, Entomologia exp. appl. 7g, 161 (1971). 


