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Ethylene  Effects on  T i s sue  Cultures  of Nicotiana tabacum 

E t h y l e n e  was known  for long t ime  to  have  effects on 
p lan t s  and  was considered a p l an t  regula tor  t. I t  p lays  a 
role in m a n y  d i f ferent  processes,  such as the  onset  of 
r ipen ing  in frui ts  2, t he  p roduc t ion  of t r ansverse  expan t ion  
of cells 2, the  abscission of leaves and  fruits  3 and  the  inhi-  
b i t ion  of auxin  polar  t r a n s p o r t  in e t io la ted  pea  s tem sec- 
t ions  4. Only  recent ly ,  e thy lene  has  been  shown to  be pro-  
duced  by  p l an t s  5. Such a p roduc t ion  of e thy lene  gas is re- 
la ted  to  the  appl ied  auxin.  In  each t issue an o p t i m u m  of 
auxin  concen t r a t ion  is found:  low concen t ra t ions  are ge- 
neral ly  p romot ive  and  h igh  concen t ra t ions  inh ib i to ry  of 
growth.  The reason for such inhib i t ion  was u n k n o w n  unt i l  ~ 
i t  was d iscovered  t h a t  cer ta in  h igh  cri t ical  concen t ra t ions  
o f  auxin  induce endogenous  e thylene .  These s tudies  were 
general ly  pe r fo rmed  on e t io la ted  s tem sect ions of peas and  
sunflowers.  I t  appears  in te res t ing  to  know if a s imilar  be- 
hav iour  of auxin  and e thylene,  es tab l i shed  for a deve loped  
plant ,  is reproducib le  in cu l tu red  cells. 

W i t h  th is  in mind,  cells of N i c o t i a n a  tabacum var. Bar-  
ley were isolated f rom seeds and  subcul tured  for 1 year  
per iod  on S teward  and  co117 medium.  For  g rowth  s tudies  
Murashige  and  Skoog (MS) s m e d i u m  was used, supple-  
men t ed  wi th  auxins :  0.1 and  1 mg/1 of 2-4 dichlorophe-  
noxyace t i c  acid (2-4 D) or 0.1, 1 and  5 mg/1 of Indol-3-ace-  
tic acid (IIA). To de t e rmine  the  effect  of e thy lene  on cell 
growth,  pe t r i  dishes conta in ing  callus f r agment s  of 15 0 mg  
of f resh weight ,  were placed in dessicators  in to  which  
e thy lene  gas (2.35 v .p .m,  of air) was in jec ted  t h rough  side 
arms.  Control  cultures,  ill the  same expe r imen ta l  condi-  
t ions,  were  placed in s imilar  dess icators  bu t  insuff led wi th  
air. Callus f r agment s  grown in d i f ferent  exper imenta l  
condi t ions  were t r ans fe r red  every  15 th  day  and  fresh 
we igh t  measured .  

Figure  1 shows the  fresh weigh t  increase in presence of 
d i f fe rent  concen t ra t ions  of 2-4 D and cons t an t l y  applied 

ethylene.  Figure  2 shows the  fresh weight  increase in pre-  
sence of d i f ferent  doses of I A A  and  cons t an t ly  appl ied 
e thylene.  

I t  is known 9 t h a t  b u d  inhib i t ion  g rowth  of p lan t  caused 
by  IAA is reversed by  kinet in.  If th is  inh ib i to ry  act ion 
accounted  for IAA is med ia t ed  by  endogenous  p roduc t ion  
of e thylene,  it  should be possible to  demos(ra te ,  in vitro,  a 
k ine t in  reversal  effect  of e thy lene -aux in  inhibi t ion.  For  
th is  purpose  callus f r agmen t s  were grown on MS supple-  
m e n t e d  wi th  k ine t in  alone (5-furfur i laminopurine (K) 0.1 
and  1 rag/l) and  k ine t in  w i th  d i f fe rent  doses of 2-4 D, al- 
ways  in the  presence  of cons t an t ly  appl ied e thy lene  (Fi- 
gure 1). 

F r o m  the  d a t a  p resen ted  we found  indica t ions  t h a t  
e thy lene  gas has  on cu l tured  cells of N i c o t i a n a  tabacum the  
same effect  descr ibed for in v ivo p lants .  I t  is ve ry  difficult  
to  judge if cons t an t l y  appl ied  e thy lene  alone has any  in- 
h ib i to ry  effect, because callus f r agmen t s  canno t  survive 
for a long per iod w i t h o u t  any  ho rmona l  add i t ion  1~ In-  
s tead  i t  was possible to show t h a t  b o t h  auxins  used, 2-4 D 
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Fig. 1. Fresh weight increase of Nicotiana tabacum cells grown in pre- 
sence of constantly applied ethylene (dotted column) and air (white 
column) and different doses of kinetin alone (0, 0.1 rag/1 and 1 mg/t K) 
and 2-4 dichlorophenoxyacetic acid alone (0, 0.1 mg]l and 1 rag/1 D) 
and various doses of kinetin and 2-4 dichlorophenoxyacetic acid 
after 15 days of culture. 
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Fig. 2. Fresh weight increase of Nicotiana tabacum cells in presence of 
constantly applied ethylene (dotted column), air (white column) and 
different doses of indol-3 acetic acid (0, 0.1 rag/l, 1 mg/1 and 5 rag/1 
IAA) after 15 and 45 days of culture. 
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and  IAA, inh ib i t  e x p l a n t  g rowth  in cul tured  cells. Such 
g rowth  inhib i t ion  is ev iden t  also a t  2-4 D low concent ra-  
t ions  (Figure 1) which  canno t  be increased for the  toxi-  
c i ty  of syn the t i c  product .  IAA inhib i t ion  of weigh t  is 
near ly  l inear  w i th  the  t ime  as long as concen t ra t ion  of 
appl ied  e thy lene  is m a i n t a i n e d  cons t an t :  the  g rowth  in- 
h ib i t ion  by  low concen t r a t ions  is smal ler  t h a n  high ones 

Student t-test applied on fresh weight of callus fragments of Nico- 
tiana tabacum cells grown in different hormonal conditions of 2 ~  D 
(0.1 and 1 mg]l) and kinetin (0,1 and 1 rag/l) after 15 days of culture. 

Media Air Ethylene 

0.01 0.01 
0.1 2-4 D 0.1 0.05 
1 2-4 D 0.1 0.05 
0.1 K 0.2 0.1 
1 K 0.1 0.05 
0.1 2 ~  D 
0.1 K 0.3 0.2 

x0.1 2-4 D 
'1 K 0.7 0.5 
1 2-4 D 
0.1 K 0.8 0.7 
1 2-4 D 
1 K 0.5 0.3 

as r epo r t ed  in Figure 2. The reversal  effect  of e t h y l e n e -  
auxin  inh ib i t ion  is re la ted  to  k ine t in /aux in  rat io 11. As 
shown in the  Table,  the  S t u d en t  t - tes t  on fresh weigh t  of 
callus f r agmen t s  grown in t he  presence  of cons t an t l y  
appl ied  e thy lene  and d i f ferent  h o rmo n a l  condi t ions  of 
k ine t in  and  auxin  is no t  s ignif icant ly  di f ferent  f rom 
controls  g rown in t he  same expe r imen ta l  condi t ions  bu t  
in presence  of air. On the  cont rary ,  a s ignif icant  difference 
exis ts  when  callus f r agmen t s  are grown in presence of 
cons t an t l y  appl ied  e thy lene  and  auxins.  

Riassunto .  Si ~ s tud ia to  l ' e f fe t to  del l 'e t i lene su cul ture  
di  cellule di Nicot iana tabacum, in vi t ro .  I r i su l ta t i  o t tu -  
nu t i  mo s t r an o  che le aux ine  in presenza  di et i lene inibis- 
cono la cresci ta  di f r a m m e n t i  di callus, e che tale  inibi- 
zione viene r imossa dal la  k inet ina .  
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I s o l a t i o n  and Clas s i f i ca t ion  of Water  L e p t o s p i r a  

The au thors  have  isolated f rom s t a g n a n t  wate rs  of the  
Friul i  zone (Italy) 5 lep tospi ra  s t ra ins  which  t h e y  have  
f i rs t  pur i f ied and  t h e n  serologically compared  wi th  the  
lep tosp i ra  sero types  so far descr ibed in the  l i terature .  

Mater ials  and methods. Isolat ion.  The isolat ion of the  
s t ra ins  has been  ob ta ined  by  semina t ing  the  collected 
wa te r  samples  in Zuelzer 's  m e d i u m  and  fi l tering the  posi-  
t ive  cul tures  t h rough  Millipore m e m b r a n e s  a t  a poros i ty  of 
0.22 [ztz 1. The f i l t ra te  was e i ther  seeded in KORTHOF'S 
medium,  or on Cox ' s  solid med ium,  ob ta in ing  in th is  way  
lep tospi ra  colonies. The cul tures  in fluid m e d i u m  have  
been  t r ca t ed  according to  BABUDIERI ~ tO avoid the  possi- 
b i l i ty  of mixed  cultures.  The isolat ion and  the  first  passage 
of the  s t ra ins  have  been effected at  env i ronmen ta l  t em-  
pera ture .  

Classification. The classif icat ion of the  s t ra ins  has  been  
done by  p repa r ing  the  i m m u n e  sera in r abb i t s  and t e s t i ng  
t h e m  w i t h  the  reference s t ra ins  of all se ro types  belonging 
to the  complex  'bif lexa ' ,  and  then  se t t ing  the  specific im- 
m u n e  sera for the  last  ones, agains t  the  isolated s trains.  
A f irs t  screening has  been  effected wi th  cross-agglut ina-  
t ion  tes ts .  In  the  cases in which  an af f in i ty  was recogniz- 
ed, we have  had  recourse to t he  agglut inines  cross 
absorp t ion  test ,  according to  the  me thods  suggested by  
the  OMS E x p e r t  Commi t t ee  on lep tospi rae  (1967) 3. 

Results.  The 5 isolated s t ra ins  have  been given the  
following names :  Friul i  8, Friul i  35, Friul i  37, Friuli  44, 
Friul i  48. One of these,  Friul i  48, was unable  to  grow a t  a 
t e m p e r a t u r e  of 30 ~ or more,  op t imal  for leptospirae.  Bu t  
f rom th is  strain,  Friul i  48, af ter  some passages,  we have  
ob ta ined  a m u t a n t  able to grow at  30~ In  Table I only  
the  reference s t ra ins  of the  sero types  of the  'b i f lexa  com- 
p l e x '  which  gave some posi t ive  cross-agglut ina t ion  wi th  

Strains: Identification of Three New Serotypes 

t he  s t ra ins  under  s tudy  are repor ted .  In  some ins tances  
(Friuli 8 and  35 and  Doberdb  1 and R P E )  the  wel l -known 
p h e n o m e n o n  of the  uni la tera l  agg lu t ina t ion  was observed.  
The s t ra ins  which,  by  the  agg lu t ina t ion  test,  showed an 
ant igenical  aff ini ty,  were checked t h ro u g h  the  cross agglu- 
t in in  absorb t ion  test .  The resul ts  are r epor ted  in Table  II .  

According to  the  resul ts  of the  cross absorp t ion  tes ts ,  
2 of our s t ra ins  (Friuli 8 and  35) belong to  the  se ro type  
'San  Giusto '  ; the  3 o ther  s trains,  on the  contrary ,  are ant i -  
genically i n d e p e n d e n t  and  can be considered reference 
s t ra ins  of 3 new serotypes .  One of these,  however  (Friuli 
37), shows some af f in i ty  w i th  the  Bulgar ian se ro type  
'Mar i tza '  and  can be cons idered  as belonging to the  same 
serogroup Maritza.  In  Table  I I I  sys t emat i c  of our 5 s t ra ins  
is repor ted .  

Conclusions.  Of  the  5 new strains,  2 have  shown the i r  
a p p u r t e n a n c e  to a l ready known  serotypes,  while for t he  
o thers  we have  observed only feeble agglu t ina t ions  scat ter -  
ed w i t h  some s t ra ins  isolated f rom the  zone of Trieste  and  
f rom Bulgaria .  The exis tence of s t ra ins  ant igenical ly  re- 
l a ted  such as Friuli  37 and  Bulgaria  16, isolated in geo- 
graphica l ly  d i s t an t  zones, conf i rms once again the  ant i -  
genic cosmopol i t an i sm of the  leptospirae.  The f ind ing  of 
wa te r  leptospi rae  t h a t  do no t  m u l t i p l y  a t  30~ bu t  a t  
lower t empe ra tu r e s  is a fact  to be borne  in mind ,  b o t h  
f rom a prac t ica l  and a theore t ica l  po in t  of view; it is ad- 
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