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Effec t  of nea r  UV- l igh t  in presence  of psora len  on  m u t a t i o n s  in  Serratia marcescens ( threonine  less) 
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Treatment Survivors Auxotrophs Threonine revertants 
(%) (%) (%) 

Achromogenic variants 
(%) 

Cont ro l  100 nil  0.1 

N e a r  UV 100 0.1 0.1 

Psoraien + near UV 0.006 1.6 0.7 

1.0 

3.9 

13.5 

a u x o t r o p h y  ill a d d i t i o n  to t h r e o n i n e  r e q u i r e m e n t  a n d  
3. colour  va r i a t ions .  Reve r s ions  were scored b y  p l a t i n g  
ou t  dense  suspens ion  of k n o w n  n u m b e r  of ceils on  t h e  
m i n i m a l  m e d i u m  agar.  A u x o t r o p h s  were de t ec t ed  b y  
( spo t t ing  colonies deve loped  on  n u t r i e n t  agar)  on  m i n i m a l  
a n d  comple t e  aga r  media .  T he  colour  v a r i a n t s  were  
d i scerned  on  comple te  m e d i u m  agar.  

The  F igure  depic t s  t he  p a t t e r n  of cell i n a c t i v a t i o n  b y  
nea r  U V  in  t h e  absence  a n d  presence  of t h e  pho tosens i t i z -  
ing s u b s t a n c e  (MOP). I t  was e v i d e n t  t h a t  M O P  has  a 
v e r y  s ign i f ican t  effect  on  t he  ki l l ing due  to  nea r  UV.  
The re  was p rac t i ca l ly  no cell i n a c t i v a t i o n  even  a f te r  10 
ra in  of U V - i r r a d i a t i o n  alone, whereas  w i t h  M O P  cell 
i n a c t i v a t i o n  fol lowed in  s o m e w h a t  l inear  p r o p o r t i o n a l i t y  
to  t he  d u r a t i o n  of i r r ad ia t ion .  W i t h  2 m i n  of i r r a d i a t i o n  
in presence  of M O P  n e a r l y  60% of t he  cells were surv iv ing ,  
a n d  a t  6 m i n  st i l l  1 %  of su rv ivors  were found.  Af te r  10 
m i n  of i r r ad i a t i on  w i t h  MOP,  0 .006% su rv ivo r s  were 
scored. 

I n  t he  Tab le  are  g iven  t h e  yie ld  of auxo t r ophs ,  rever -  
t a n t s  a n d  colour  v a r i a n t s  o b t a i n e d  a f t e r  i r r a d i a t i o n  w i t h  
nea r  U V  a lone  a n d  w i t h  n e a r  U V  in p resence  of 100 v g / m l  
MOP. I t  was  seen t h a t  t h e  r eve r s ion  f r equency  to  th reo-  
n ine  i n d e p e n d a n c e  in t he  case of t h e  cu l tu re  i r r a d i a t e d  in 
p resence  of M O P  was 4 t i m e s  t h a t  in  t h e  cu l tu re  i r r a d i a t e d  
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w i t h o u t  it. The  a u x o t r o p h s  yield was 9 t imes  higher .  The  
p a r e n t a l  cu l tu re  gave  a t yp i ca l  p a t t e r n  of colour  v a r i a n t s  
p r e d o m i n a n t l y  pu rp l e  coloured  colonies. Buff  co loured  
and  ach romogen ic  colonies were de t ec t ed  w h e r e v e r  M O P  
was used. 

T h e  resu l t s  i nd i ca t e  t h e  a d v a n t a g e  of e m p l o y i n g  nea r  
U V  ill conjunct ion,  w i t h  a pho tosens i t i z ing  chemica l  
wh ich  gave  a cons iderab le  yield of a u x o t r o p h s  a n d  colour  
v a r i a n t s  w i t h  on ly  m o d e r a t e  ki l l ing of t he  ceils. The  
benef ic ia l  role of t he  nea r  U V  in presence  of pho tosens i -  
t i z ing  chemica l  in t he  d e v e l o p m e n t  of i ndus t r i a l  s t r a ins  
of Streptomyces has  a l r eady  been  d e m o n s t r a t e d  b y  
TOWNSEND et  al.K Ear l ier ,  ALDERSON a n d  SCOTT 3 a n d  
ScoTT a n d  ALDERSON 4 h a v e  also shown  t h a t  i r r ad i a t i on  
of Aspergillus nidulans conid ia  w i t h  nea r  UV-I igh t  ill 
p resence  of 8 - m e t h o x y p s o r a l e n  resu l ted  in h i g h  m u t a n t  
y ie ld  w i t h  no  c is t rou  specifici ty.  

F r o m  our  own  resu l t s  o b t a i n e d  in the  case of a bac te -  
r ium,  a n d  those  o b t a i n e d  in t h e  case of Streptomyces and  
fungi  b y  o thers ,  i t  would  a p p e a r  t h a t  i t  is more  a d v a n t a -  
geous to  e m p l o y  nea r  U V  in c o n j u n c t i o n  w i t h  t he  pho to -  
sens i t iz ing  chemica l  for t h e  d e v e l o p m e n t  of m u t a n t s  in  
i ndus t r i a l  r esearch  because  of t h e  h i g h  yield of m u t a n t s  
u n d e r  cond i t ions  of m o d e r a t e  killing. 

Zusammen/assung. Zur  E r z e u g u n g  von  M u t a n t e n  wur-  
den  a n  Stelle yon  U V - L i c h t  (Wellenl&nge 253-265 nm) 
l~ngerwell ige S t r a h l e n  (350-360 nm)  ill K o m b i n a t i o n  m i t  
d e m  p h o t o s e n s i t i e r e n d e n  8 -Me thoxy-Pso ra l en  ve rwende t .  
Mi t  d iesem S y s t e m  (Iri iher a n  Aspergillus nidulans u n d  
all Streptomyces-St~mmen ausge tes te t )  i s t  der  m u t a g e n e  
Ef fek t  a m  B a k t e r i u m  Serratia mareeseens geprfif t  worden .  
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Virus-Like Particles in Human Laryngeal Papilloma. An Ultrastructural Study 

I n  a n  ear l ier  c o m m u n i c a t i o n ,  u n d e r  l igh t  microscope,  t ions ,  h is to logica l  cha rac te r i s t i c s  and  t r e a t m e n t  of th i s  
we h a v e  r e p o r t e d  the  h i g h  inc idence  of p a p i l l o m a  of b e n i g n  t u m o u r  has  been  discussed b y  severa l  workers  1 5. 
l a r y n x  in  Nige r i an  ch i ld ren  a n d  a n  adeno - v i r u s  was  I n  sp i te  of n u m e r o u s  i nves t i ga t i ons  on  t h e  subjec t ,  i t s  
sugges ted  as an et iological  factor .  T he  cl inical  man i f e s t a -  pa thogenes i s  st i l l  r e m a i n s  obscure.  However ,  a v i r a l  
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et iology has been suggested as t he  causat ive  agent  for 
papi l lomas ill var ious animals%L Recent ly ,  virus-l ike 
par t ic les  were also located in the  in t ranasa l  s and laryngeal  
papi l lomas f rom USA.  9. The purpose  of th is  commu-  
nicat ion is to  p rov ide  electron microscopic  evidence in 
suppor t  of t he  viral  e t iology of papi l lomas  of l a rynx  in 
Niger ian chi ldren and  to de te rmine  whe the r  the  morpho-  
logy of the  above-no ted  virus is s imilar  to the  one repor ted  
previous ly  s, 9. 

Mater ia l  and methods. 5 cases of la ryngeal  papi l lomas,  
1 male and 4 females, f rom Niger ian  chi ldren were 
examined.  Tissue spec imens  in the  above  cases were 
ob ta ined  for l ight  and  electron microscopy.  L igh t  
microscopy was per fo rmed  by  rout ine  paraf f in  embedd ing  
and sect ions were s ta ined by  the  s t anda rd  h a e m a t o x y l i n  
and eosin me thod .  

For  e lectron microscopy,  several  b iopsy  specimens  
f rom all 5 cases were f ixed in 3% g lu ta ra ldehyde  at  p H  7.4 
wi th  sodium cacodyla te  buffer. The t issues were pos t f ixed  
in 1% osmic acid solution, d e h y d r a t e d  and embedd ed  in 
Araldite.  U l t r a th in  sect ions were cut  on Po r t e r -B lum 

microtome,  s ta ined  wi th  uranyl  ace ta te  and Reyno ld ' s  
lead c i t ra te  and  examined  in an Hi t ach i  HS-8  electron 
microscope.  

Results.  General  a rch i tec tu re  of the  turnout .  U n d e r  
l ight  microscope,  tile neop lasm presen ted  the  typ ica l  
morphologica l  fea tures  of the  laryngeal  papi l loma.  The 
detai ls  of these observa t ions  had  been  repor ted  earlier 1. 

U n d e r  the  electron microscope,  the  neop lasm was 
composed  of several  layers of epi thel ia l  cells, separa ted  
f rom one ano the r  w i th  d i la ted  intercel lular  spaces (Figure 
1). Tile cy toplasmic  processes a t  the  intercel lular  junc t ion  
showed well developed desmosomes  (Figure 1). The 
nuclei  of the  tu rnout  cells were round  or oval in shape  
wi th  modera te ly  dense and evenly  d i s t r ibu ted  nucleo- 
plasm. Dense bodies of 30-45 nm in d i ame te r  were no ted  
in mos t  of the  nuclei. These bodies  were r a n d o m l y  
sca t te red  in the  nucleoplasm and were usual ly  su r rounded  
by  clear haloes (Figures i and  2). Somet imes  several  such 
bodies  were seen lying close to  each other .  

Discussion.  In  the  vo luminous  l i t e ra ture  on the  papil-  
loma of larynx,  a virus  infect ion has been  pos tu la ted  as an 
etiological factor  by  ULMAN 1~ as early as 1923. This was  
la ter  conf i rmed by  DMOCHOWSKI et  al. 11, and WILLIAMS 
et al. ~. The observa t ions  r epor ted  in th is  paper  p rov ided  
for t he  f i rs t  t ime  evidence  of a viral  agent  being p resen t  in 
the  laryngeal  papi l loma of Niger ian children.  Tile virus 

Fig. 2. An enlarged view of a portion of Figure 1 illustrates virus like 
dense particles in the nueleoplasm. • 66,000. 

Fig. 1. Epitheliai cells from a laryngeal papilloma showing the dilated 
inter-cellular space (IS), desmosome (D) and nucleus (N). Note the 
intranuclear-dense particles (~). • 33,000. 
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par t ic les  were seen as dense  bod ies  s u r r o u n d e d  b y  c lear  
haloes  in  t h e  nucle i  of al l  spec imens  examined .  The  
m o r p h o l o g y  of these  v i rus- l ike  par t ic les  is s imi la r  to  t h a t  
r epo r t ed  b y  WILLIAMS et  al. 9. However ,  HOLINGER et  al. ~z 
failed to d e m o n s t r a t e  t he  presence  of v i r a l p a r t i c l e s  in  
t he i r  s tud ies  on h u m a n  papi l lomas .  Th i s  could  be  due  to  
the  loss of t he  i n h e r e n t  p roper t i e s  of t he  v i rus  necessa ry  
for i ts  iden t i f i ca t ion .  T he  a g r e e m e n t  be t w een  t he  p r e sen t  
f ind ings  a n d  t he  one r epo r t ed  ear l ier  9,11 p r ov i de  s t rong  
ev idence  of v i rus  be ing  t h e  causa t i ve  f ac to r  for t h e  
p a p i l l o m a  of l a rynx .  

Zusammen/assung. I n  Papi l lomel i ,  welche  yon  niger i -  
an i s chen  K i n d e r n  s t a m m t e n ,  w u r d e n  e l e k t r o n e n m i k r o -  
skopisch  Bi ldul igen,  welche als V i r u s p a r t i k e l  anzuspre -  
chen  w a r e n ;  gefunden .  Diese s ind denjenige l i  Vi ruse in-  

l age rungen  verg le ichbar ,  die m a n  i m  Pap i l l om des L a r y n x  
nachwe i sen  kann .  
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Einfluss  der Gibberel l insi iure auf die Sporulat ion  

Diplo ide  Hefezel len  kSnnel i  in  b e s t i m m t e n  N~hr -  
medien ,  die so z u s a m m e n g e s e t z t  sind, dass  sie e inen  
i l i t ens iven  A tmungs s t o f f w echs e l  der  Zel len gewXhr- 
leisten,  s ich zu Asei d i f fe renz ie ren  (Sporu la t ion) .  Bei  der  
A u s b i l d u n g  des Ascus f i n d e t  gle ichzei t ig  die Meiose s ta r t .  
Fi i r  diese Di f fe renz ie rung  is t  eine spezif ische R N S -  und  
P r o t e i n s y n t h e s e  n o t w e n d i g  1. N a c h  KAMISAKA et  al. 2 
e r h 6 h t  ein Zusa t z  yon  Gibbere l l in s s  (GS) zum Spo- 
r u l a t i o n s m e d i u m  die Sporu la t ions f~h igke i t .  I m  Gegen-  
sa tz  h ie rzu  s t e h t  die A n g a b e  yon  FOWELL a, dass  u n t e r  
se inen V e r s u c h s b e d i n g u n g e n  GS, se lbs t  in  sehr  niedr igel i  
Konze l i t r a t i onen ,  die SporulatiolisfSohigkeit  v e r m i n d e r t .  

U m  dieseli  W i d e r s p r u c h  zu kl~ren,  wurde  die ~Virkung 
der  GS u n t e r  v e r s c h i e d e n e n  S p o r u l a t i o n s b e d i n g u n g e n  
gepriif t .  Zellen eines d iploiden,  aus  B~ckerhefe  i so l ier ten  
S t a m m e s  "vV w u r d e n  in V o l l m e d i u m  bis  zur  fr i iheli  
s t a t ion / i r en  Phase  v o r k u l t i v i e r t  u n d  d a n n  a) 18 h in 
P r a e s p o r u l a t i o n s m e d i u m  n a c h  PONT]~FRACT u n d  MILLER 4, 

abgeS.ndert  n a c h  CROES ~ bei  33~ im S c h i i t t e l b a d  in- 
kub ie r t ,  gewaschen  u n d  in d e n  S p o r u l a t i o n s m e d i u m  
n a c h  McCLARY e t  al. a we i t e rgesch i i t t e l t  ( =  S t a n d a r d -  
bed ingungen) ,  oder  b) 24 h in Y H G - P r a e s p o r u l a t i o n s -  
m e d i u m  n a c h  KAMISAKA et  al.2 unges ch t i t t e l t  bei  30 ~ C 
inkub ie r t ,  gewaschel i  u n d  in S G - S p o r u l a t i o n s m e d i u m  
IIach KAMISAKA et  al. ~ bei  28 ~ geschi i t te l t .  D en  Sporu-  
l a t i o n s m e d i e n  wurde  GS in  v e r s c h i e d e n e n  K o n z e n t r a -  
t i o n e n  voli  0-400 mg/1 zugesetz t .  Bei  be iden  Methode l i  
erfolgte  die Ausz~h lung  de r  Asci  n a c h  48 h. Die in  de r  
Tabel le  a n g e g e b e n e n  Ascush / iu f igke i ten  s ind h i i t t e lwe r t e  
aus  3 Ve r suchen  m i t  jeweils  2 W i e d e r h o l u n g e n .  

Die Sporu la t ionsh / iu f igke i t  l iegt  bei  S t a n d a r d b e d i l i g u n -  
gen in a l len P r o b e n  m i t  G S - Z u s a t z  u n t e r  d e m  Kont ro l l -  
wert .  I n  der  P r o b e  m i t  1 mg/ l  GS  is t  der  U n t e r s c h i e d  
s ign i f ikan t  auf  dem 5% -Niveau .  Diese E rgebn i s se  ent -  
sp rechen  s o m i t  der  B e o b a c h t u n g  yon  FOWELL. U n t e r  
KAMISAKA-Bedingungen is t  eine Z u n a h m e  der  Sporula-  
t i onsh~uf igke i t  m i t  s t e igender  G i b b e r e l l i n k o n z e n t r a t i o l i  
offensicht l ich .  (S igni f ikanz  a b  200 mg/1 GS). N a c h  

von  Saccharomyces cerevisiae 

KAMISAKA et  al. ~ is t  a l le rd ings  die o p t i m a l e  K o n z e n t r a -  
t i on  schon  bei  100 mg/1 GS erre icht ,  n a c h  u n s e r e n  Ver-  
suchen  e rs t  bei  800 mg/1 m i t  46 ,65% Asci. We i t e r e  Ver-  
suche  ergabel i ,  dass  s ich dieser  ausgepr / ig te  G S - E f f e k t  
v611ig a u f h e b e n  15~sst, wel in das  KAMISAKA-Sporulations- 
m e d i u m  m i t  d e m  P r a e s p o r u l a t i o n s m e d i u m  der  S t a n d a r d -  
b e d i n g u n g e n  k o m b i n i e r t  wird.  

F i g u r  1 zeigt, dass  die GS n i c h t  n u t  die E n d h ~ u f i g k e i t  
der  Asci s teigert ,  sonder l i  a u c h  die Ascusb i l dung  be- 
schleunig t .  

Die f6 rde rnde  W i r k u n g  der  GS sche in t  n i t  der  Syn these  
der  die Sporu l a t i on  r egu l i e renden  R N S  assozi ier t  zu sein L 
N a c h  ZIEMONS 8 is t  u n t e r  S t a n d a r d b e d i l i g u n g e l i  die ftir 
die Sporu la t io l i  n o t w e n d i g e  R N S - S y n t h e s e  7 h vor  der  
s i c h t b a r e n  Di f fe renz ie rung  zum Ascus abgeschlossen.  U m  
zu pri i fen,  zu welcher  Zei t  die GS ihre  W i r k u n g  in der  
S p o r u l a t i o n s - K u l t u r  en t fa l t e t ,  w n r d e n  fo lgende  Ver suche  
du rchge f i i h r t :  a) Die GS (800 mg/1) wurde  zu verschie-  
d e n e n  Ze i ten  n a c h  Anse t zen  der  K u l t u r  d e m  SG-Sporu la -  
t i o n s m e d i n m  zugegeben  (Figur  2). 

Je  spS~ter die G S - Z u g a b e  erfolgte,  des to  geri l iger  wa r  
die Ascushguf igkei t .  Bei  Zugabe  in der  15. S t u n d e  wurde  
annXhernd  der  W e r t  erre icht ,  d en  m a n  auch  ohne  GS im 
S G - S p o r u l a t i o n s m e d i u m  erh~tlt, b) GS wurde  gleich zu 
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Ascush~iufigkeiten (%) bei 2 verschiedenen Kulturbedingungen und unterschiedlichen Konzentrationen yon GS im Sporulationsmedium 

/ (GS rag/l) 0 1 5 10 50 100 200 400 Bedingungen / 

a) 49,30 34,60 40,20 43,30 42,16 37,50 35,90 43,80 

b) 14,20 18,30 17,73 15,40 21,00 22,70 28,20 34,10 


