
360 Speeialia EXPERIENTIA 30/4 

ad rena l ec tomized  infec ted  mice  obse rved  on  6 th  day  a f te r  
in fec t ion  (Figure 3) are cha rac t e r i zed  b y  t he  d a m a g e  of 
d a r k  r e t i cu la r  ep i the l ia l  celIs (DIREC) and  focal thymolys i s .  
Moreover  cor t ical  t h y m o c y t e s  show a grea t  di f ference in 
t he  i n t e n s i t y  of s t a in ing  (Figure 3). The  p o p u l a t i o n  of 
in t ense ly  s t a ined  t h y m o c y t e s  is less numerous .  A t  a l a te r  
per iod  of v i rus  in fec t ion  (10 days,  F igure  4), t he  cor t ica l  
layer  of t h y m o c y t e s  t e n d s  to d isappear .  Foca l  t hymolyses  
are more  f requen t ,  A t  t h e  same t i m e  a n u m b e r  of mi toses  
m a y  be  obse rved  in t he  t h y m u s  (Figure 4). 

Virus  infec t ion  o5 i n t a c t  mice  r ap i d l y  causes a comple t e  
d i s a p p e a r a n c e  o5 t h e  cor tex  of t h e  t h y m u s .  I n  t h e  medu l l a  
DIREC are h eav i l y  d a m a g e d  a n d  a focal t h y m o l y s i s  is a 
f r equen t  p h e n o m e n o n .  On 10th  d ay  a f t e r  v i rus  inocu la t ion  
t h y m u s e s  show large conf luen t  zones of lyzed  ceils (Figure 
5). Only  smal l  islets of p rac t i ca l ly  i n t a c t  cells m a y  be  
obse rved  (Figure 5). W e  d id  n o t  observe  a n y  mi to t i c  
d iv is ions  d u r i n g  t h e  whole  per iod  of v i rus  in fec t ion  of 
i n t a c t  mice.  

S h a m  o p e r a t e d  in fec ted  mice  b e h a v e  in all  respec ts  as 
i n t a c t  in fec ted  mice. 

Discussion. P R 8  v i rus  in fec t ion  p rovokes  t h e  t h y m u s  
i n v o l u t i o n  in mice ~. W e  n o w  r e p o r t  t h e  morpholog ica l  
a l t e r a t ions  respons ib le  for t h e  invo lu t ion ,  wh ich  is more  
c lear ly  expressed  in i n t a c t  mice t h a n  in ad r en a l ec t o mi zed  
mice. A mode l  of i nd i r ec t  effects of P R 8  v i rus  infec t ion  
on  t h y m u s  is  offered b y  ad ren a l ec t o mi zed  mice. D R E C  
d a m a g e  is c o m m o n  to b o t h  e x p e r i m e n t a l  groups  of an imals .  
Focal  t h y m o l y s i s  is bes t  seen in a d r e n a l e c t o m i z e d  mice. 
W e  were also able  to  d is t inguish ,  on  t h e  basis  of t he  
i n t e n s i t y  of s t a in ing  w i t h  to lu id ine  blue,  two  cell t ypes  in 
t h e  p o p u l a t i o n  of t h y m o c y t e s  in  a d r e n a l e c t o m i z e d  
in fec ted  mice. I t  is r easonab le  to  a d v a n c e  a h y p o t h e s i s  
t h a t  less i n t ense ly  s t a i n ed  t h y m o c y t e s ,  n o t  p r e s e n t  in  
i n t a c t  in fec ted  mice, p r o b a b l y  co r respond  to  t h e  cort ico-  
s te ro id-sens i t ive  p o p u l a t i o n  of t h y m o c y t e s  in  t he  
c lass i f ica t ion of RAFF a n d  CANTOR 5. Fo r  a b e t t e r  func-  
t i ona l  def in i t ion  o5 t h e  less i n t ense ly  s t a ined  t h y m o c y t e s  
more  e x p e r i m e n t s  are needed.  T h y m u s e s  of ad rena l -  
ec tomized  mice  show a t e n d e n c y  to  recover  a t  l a t e r  
e x p e r i m e n t a l  per iods  as shown  b y  t h e  p resence  of m i t o t i c  
divisions.  

Riassunto. Le a l t e raz ion i  morfo logiche  del t i m o  nel  
corso del l ' infezione con v i rus  P R 8  sono pi/1 ev iden t i  net  
top i  n o r m a l i  che net  t op i  ad rena lec tomizza t i ,  i qual i  
m o s t r a n o  u n a  d i f fe renz iaz ione  dei t imoc i t i  in  due  classi  
sulla base  de l l ' i n t ens i t~  di  coIorazione con  bleu di  to lu id ina .  

Fig. 5. Thymus of intact infected mouse collected on 10th day after 
virus infection. Large confluent zones of lysed cells are marked by 
asterisks. A small islet of fairly well preserved thymocytes (T) is seen 
on the left of the micrograph. Phagoeytized pyknotic nucleus of the 
thymoeyte is marked 'F'. At 'L' a light reticular epitheIial cell 
containing 2 huge lysosomes. • 1,200. 
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Induced Mutations in S e r r a t i a  r n a r c e s c e n s  by Near 

U l t r av io l e t  l i gh t  of wave  l e n g t h  r a n g i n g  253-265 n m  
resu l t s  in  a r ap id  i n a c t i v a t i o n  of cells of mic ro -o rgan i sms  
and  consequen t l y  yields a low pe rcen t age  of m u t a n t s  
a m o n g  survivors .  The  p r e sen t  s t u d y  was a imed  to f ind  o u t  
t he  effect  of nea r  UV- l igh t  (NUV) of 350-360 n m  wave  
l e n g t h  on  ti le mu tagenes i s  in Serratia marcescens ( threo-  
n ine  less m u t a n t ) .  A pho tosens i t i z ing  chemical ,  8 - m e t h o x y  
psora len  (MOP) was used to  increase  t h e  efhect of NUV,  
s ince a t  t h i s  wave  length ,  i r r a d i a t i o n  a lone was ineffec t ive  
in cell i n a c t i v a t i o n  (Figure).  

T r e a t m e n t  o5 cells w i t h  M O P  was done  before  nea r  
UV- i r r ad i a t ion .  8 - m e t h o x y  psora len  (Manaderm,  Jeof f rey  
M a n n e r s  Co. Ltd . ,  Ind ia )  was  dissolved in abso lu t e  e thy l  

UV-Light  in Presence of Psoralen 

alcohol  to  give 1 rng /ml  solut ion.  1 ml  of M O P  so lu t ion  
was a d d e d  to  9 m l  of t h e  celt suspens ion  of Serratia 
marcescens(threg) grown ill ])AVIS 1 m i n i m a l  med i um.  
The  cell suspens ion  was left  for 1/~ h, in  d a r k  for u p t a k e  
of MOP. T h e  cell suspens ions  t r e a t e d  w i t h  or w i t h o u t  
(MOP) were sub j ec t ed  to  nea r  U V - i r r a d i a t i o n  for d i f fe ren t  
i n t e rva l s  of t i m e  in an  open  P e t f i d i s h  a t  a d i s t ance  of 
15 cm f rom a 125 W U V - l a m p  (Phi l ips  Model  57236 E 
170 H P W ,  Hol land) .  M u t a t i o n s  were scored for 1. rever -  
sions to  t h r e o n i n e  i n d e p e n d a n c e ;  2. fo rward  m u t a t i o n s  to  

1 ]~. D. DAvis and ~E. S. MINGIOLI, J. Bact. 60, 17 (1950). 
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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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Survival curves of Serra~ia marcescens (threonineless) after treatment 
with near UV-light in the presence and absence of 8-methoyxpsoralen 

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  


