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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). 
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die Blat t l&use m i t  Te t r acyc l i nhyd roch lo r id  behande l t ,  u m  
den  Zells toffwechsel  zu beeinf lussen.  Te t racyc l ine  gel ten  
als l n h i b i t o r e n  der  Proteir ,  syn these  (HAsH~). N a c h  den  
B e h a n d l u n g e n  w u r d e n  m i t  diesen B l a t t l ~us en  ~ b e r t r a -  
gungsver suche  du rchge f i ih r t  sowie Zel lkerne  in der  Spei- 
cheldri ise  vermessen .  

Die ~ b e r t r a g u n g s v e r s u c h e  e n t h i e l t e n  zwei Versuchs-  
r e ihen  m i t  un t e r sch ied l i che r  Frages te l lung .  I n  der  e rs ten  
sollte geprt i f t  werden,  inwiewei t  wiederho l te  Te t racyc l in -  
b e h a n d l u n g e n  die V i r u s i i b e r t r a g u n g  t i b e r h a u p t  beein-  
f lussen k6nnen ,  u n d  in der  zwei ten  die Daue r  der  Wirk -  
s a m k e i t  bei  e iner  e inmal igen  Behand l ung .  

Material und Methode. Die Blatt l~tuse b e f a n d e n  sich 
s te ts  auf  Physalis/lorida~a, die sowohl  als F u t t e r p f i a n z e  
als auch  als Vi rusquel le  und  Tes tp f lanze  v e r w e n d e t  
wurde.  Ft i r  die ers te  Versuchs re ihe  w u r d e n  die B la t t l~use  
an  v ier  au fe inande r fo lgenden  Tagen  t~gl ich  e inma l  auf  der  
Virusquel le  m i t  Te t r acyc l inhydroch lo r id -LOsnng  (Hosta-  
cyclin, Fa.  Hoechs t ,  F r a n k f u r t  a. M) bespr t ih t ,  u n d  zwar  in  
den  Konzen t r a s  0,013 ~o u n d  0,050 % in Le i tungs -  
wasser.  Zur  Kon t ro l l e  d ien te  Le i tungswasser ,  das  m i t  
0,1 N HC1 auf  den  p H - W e r t  e iner  0 ,013%igen  L6sung  
(pH 4,4) e inges te l l t  wurde.  Von  den  b e h a n d e l t e n  P f l anzen  
w u r d e n  n a c h  dem ers ten  Tag  in t&glichem A b s t a n d  
jeweils 5 BlattI~tuse znr  Pr i i fung  ihrer  l~bertragungsf/~hig-  
kei t  auf  gesunde P./loridana ( 4 - 6 - B l a t t s t a d i u m )  gese tz t  
sowie wei tere  M. persicae fiir die h is to logische  U n t e r -  
suchu ng  vorbere i te t .  Bei  der  zwei ten  Versuchs re ihe  wurde  
ebenso ver fahren ,  die B la t t l~use  j edoch n u r  e inma l  b e h a n -  
delt.  Die S u m m e  der  V i r u s a u f n a h m e  und  - abgabeze i t  
b e t r u g  e inhe i t l i ch  6 Tage. B o n i t i e r t  w u r d e n  die P f l anzen  
n a c h  4 -6  VVochen. Die h is to logische  V e r a r b e i t u n g  und  die 
A u s w e r t u n g  der  Ze l lke rnmessungen  w n r d e n  schon  fr i iher  
besc t l r ieben  (V~r~I~ANN~) .  I n  d iesem Fal l  w u r d e n  die 
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Fig. 1. a) l~bertragung des PLRV durch M. persicae nach wiederholter 
Behandlung mit Hostacyclin. 100% = 65 Pflanzen. b) Obertragung 
des PLRV nach einmaliger Behandlung mit Hostacyclin. 100% = 
50 Pflanzen. 

Mittlere Volumina von Speicheldrtisenkernen in ~zm s 

Kerntyp Behandelt Kontrolle Anzahl Kerne/Drfise 

A/F 1046 857/2072 12 

B 438 460 4 

C 1141 1169 2 

annS, h e r n d  k re i s runden  Fl&chen der  Zel lkerne m i t  dem 
Te i l chengr6s senana lysa to r  TGZ 3 (Fa. Zeiss) b e s t i m m t  
u n d  da raus  die V o l u m i n a  e r r e c h n e t  

Resultate und Diskussion. t I i n s i c h t l i c h  der  v e r w e n d e t e n  
Hostacycl inkonzen4cra t ionen e rgaben  s ich ke ine  U n t e r -  
schiede;  die W e r t e  w u r d e n  desha lb  zusammengefass t .  Die 
F igu r  l a  zeigt  die Ergebn i s se  der  e r s ten  Versuchsre ihe .  
Man  ersieht ,  dass  n a c h  e inmal iger  B e h a n d l u n g  die ~ b e r -  
t r a g u n g s r a t e  n u r  geringfi igig r eduz ie r t  war.  Bei  wiederhol-  
t en  B e h a n d l u n g e n  lag der  Ante i l  de r  in f iz ie r ten  P f l anzen  
jedoch  deut lJch u n t e r  d e m  der  Kon t ro l l e  (p < 0,001). Die 
Ergebn i s se  der  zwei ten  Versuchs re ihe  in F igu r  l b  zeigen, 
dass  diese E i n s c h r / i n k u n g  der  U b e r t r a g b a r k e i t  n u t  d u t c h  
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Fig. 2. Gr6ssenverteilungen von Zellkernen des Typs A in Speichel- 
drtisen yon Myzus persicae nach 1- bis 4-maliger Behandlung mit 
Hostacyclin. Abszisse: gemessene Fl~iche im Masstab 770:1. 

Anzahl der vermessenen Speicheldriisen • : Behandelt : 256 ; KontroI- 
le: 128.3-faeher mittlerer Fehler des Mittelwertes bei den Einzelaus- 
wertungen (je 32 Drtisen) max. -4- 40 FmK 

2 D. H. HASH, A. Rev. Pharmac. 12, 35 (1972}. 
H. L. WEIDEMANN, [Entomologia exp. appl. 7d, 107 (1971), 



15.12.1973 Specialia 1559 

wiederhol te  Behand lnng  zus tande  kam. Bet e inmal iger  
Behand lung  war  die Ube r t r agba rke i t  nur  nach  dem 
ers ten Tag schwach  he rabgese tz t  (p < 0,005), spg te r  
en t sp rach  sic der  Kont ro l le  oder  lag noch dariiber.  

Die Gr6ssenver te i lungen der Speicheldr i isenkerne vom 
A-Typ in Figur  2 s ind bet der Kon t ro l lg ruppe  (ausgezogene 
Linie) zweigipfelig, bet den behande l t en  t~latt lgusen 
dagegen s te ts  eingipfelig. Die Hos t acye l i nbehand lungen  
haben  d e m n a c h  die Kernschwel lungen  und  d a m i t  die 
Bi ldung des zwei ten Teilkollektivs verh inder t .  Beide 
ve rwende ten  Hos t acyc l inkonzen t r a t i onen  zeigten dar in  
kaum Unterschiede .  Die Ver te i lungskurven  der  F-Zell- 
kerne en t sp rachen  denen  des A-Typs.  Es  ist  nach  den 
bisher igen Ergebnissen  such  anzunehmen ,  dass beide 
e inem Zell typ zuzuordnen  sind (PONSEN~). In der Tabelle 
s ind die e r rechne ten  Volumina  aller Messungen v o m  
A- und  F - T y p  gemit te l t .  Von be iden  Tei lkol lekt iven der 
Kont ro l le  ist nu t  das erste mi t  den Volumina  der behan-  
de l ten  Bla t t lgnse  vergleichbar,  das  zweite,  das  e twa  50 % 
der  Messungen enth/il t ,  be inha l t e t  Ke rne  mi t  e twa 
doppe l t en  Volumina.  Daneben  wurden  Zellkerne vom 
B- und  C-Typ vermessen,  die nach  Aufen tha l t  der  Bla t t -  
l~use auf der  Virusquelle  keine Kernschwel lungen  zeig- 
ten.  Ihre  Volumina  bl ieben such  durch  die Hos tacyc l in-  
behand lung  unbeeinf lusst .  

I n sgesamt  ergab sich, dass  Schwel lungen b e s t i m m t e r  
Speicheldrt isenkerne,  die d u t c h  Saugen der Blattl~iuse 
an PLRV- in f i z i e r t en  P. /loridana hervorgerufen  wurden,  
durch  Te t r acyc t inbehand tungen  unierdr f ick t  wurden.  
Daneben  wurde  die F~thigkeit der Blat t lguse,  das P L R V  
zu i iber tragen,  eingeschr~tnkt. Es  liege desha lb  nahe,  
zwischen be iden  Ergebnissen  einen Z u s a m m e n h a n g  an- 

zunehmen  und Kernschwel lungen  der A/F-Zel len mi t  der  
Vi rus i iber t ragung und d a m i t  mhglicherweise mi t  der 
Vi russyn these  in Ve rb indung  zu bringen.  Allerdings 
wurde  die ~ber t ragungshgh igke i t  der  Bta t t lgnse  auch bet 
wiederhol ter  Behand lung  n ich t  v611ig beeintr / tcht igt .  Falls  
in den A/F-Zel len Vi russyn these  s t a t t f inde t ,  wird  diese 
deshalb  wohl  nu t  in ger ingerem Masse zur P L R V - P r o -  
duk t ion  im Vek to r  bei t ragen,  wghrend  andere  Organe, die 
mhgl icherweise  weniger  yon  Tet racycl in  beeinf luss t  wet-  
den, gr6ssere Bedeu tung  haben.  Nach neueren  Ergeb-  
nissen (PONSEN 4) k o m m e n  fiir die P L R V - V e r m e h r u n g e n  
auch die Fe t tk6rperze l l en  in Frage.  Es  ist  desha lb  zu 
ve rmuten ,  dass die Vi rusproduk t ion  dieser oder  andere r  
Zellen dazu be ige t ragen  hat ,  die l Jber t ragungsfgh igke i t  
der  behande l t en  BlattKtuse tei lweise zu erhal ten.  

Summary. Tetracycl ine  hydrochlor ide  t r e a t m e n t  de- 
creased the  t r ansmiss ion  ra te  of po ta to  leafroll v i rus  
(PLRV) by  Myzus persicae. I t  also p r even t ed  the  PLIRV- 
induced  swellings of the  A / F  nuclei of the  sal ivary gland. 
A p p a r e n t l y  there  is a connec t ion  be tween  these  two  
phenomena .  The A / F  cells m a y  be a site of virus mult i -  
plication: 
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P o l i o v i r u s  G r o w t h  

We have  repor ted  prev ious ly  t h a t  2-amino-4,6-  
d ich lo ropyr imid ine  (Py 11) p reven t s  pol iovirus  1 g rowth  
by  impai r ing  tile abi l i ty  of capsid precursors  to  organize 
virus particles1. The research here referred to has been  
carried out  to  inves t iga te  the  i r revers ib i l i ty  of th is  
effect  and, t h r o u g h  the  an t agon i sm exer ted  on i t  by  
metabol ic  precursors ,  to shed some l ight  on the  mechan i sm 
of the  an t iv i ra l  act ion.  

3/Iaterials and methods. Are mos t ly  the  same as previ-  
ously descr ibed 1. L- and  D-aminoacids  and  metabol ic  

precursors  of nucleic acids were furn ished  by B D H  and 
Merck. 

Results. Data  in Table  I show t h a t  as l i t t le  as 1 h 
incuba t ion  of H E p 2  cell cul tures  under  a t h in  layer  of 
drug conta in ing  H a n k ' s  BSS  med i u m is enough to 
impai r  i r revers ibly  the  ab i l i ty  of cells to p roduce  infect ious 
virus and, on the  o ther  hand ,  to depr ive  the  m e d i m n  of 

1 A. M. MARCIAIAS, M. L. Scmvo, P. UCCHEm)U, A. GARZIA and 
•. LODDO, Experientia, submitted for publication. 

Table I. Intraeellular incorporation of antiviral amounts of Py 11 

A B C D 

Py 11 PFU produced by cells PFU produced by eelis PFU produced by cells 
incubated in Py 11 media • 1 h and incubated • 12 h in the Py 11 media incubated x 12 h in 

([zg/ml) then in a drug-free medium already used to incubate extracts obtained from 
for 11 h cells B drug-treated cells B 

60 104 8.2 • 1.06 6.1 • 106 
30 8 • 10 ~ 2.1 • 107 9.5 • t06 
15 1.5 • 107 1.6 x I07 2.1 • 107 
-- 1.2 • l0 T 1.8 • 107 1.4 • l0 T 

5 • 107 HEp 2 cell monolayers were infected • 1 h at 4~ with 50 PFU/cell of poliovirus 1 Brunenders, washed 3 times in Hank's BBS and 
incubated at 37 ~ • 1 h under a thin layer (1 mm deep) of the Py 11 media listed in A. The cultures were treated as follows: 106 cell samples 
were washed in Hank's BSS and reincubated at 37 ~ in a drug-free medium (B); the drug-medium was reeo-Jered and used again for incu- 
bating new infected cells {106 cells/sample) (C); the treated cells were frozen and thawed 3 times. The extracts thus obtained were used as 
maintenance media for incubating new infected 106 cells/sample (D}. 


