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The 'Random'  Ratio 

Obse rved  d o u b l e  r e c o m b i n a t i o n s  occur  in a wide 
va r i e t y  of r a t i o s  a n d  t h e  role of t he  1 : 1 : 1 : 1 ra t io  is no t  
as a p red ic t ion ,  b u t  as a n o r m a t i v e  cr i ter ion by  which to 
judge  t h e  p r e sence  of m e c h a n i s m s  cont ro l l ing  the  align- 
m e n t  of a d j a c e n t  e x c h a n g e s  on  t he  4 - s t r and  set. I t  is 
cus tomary ,  if a se t  of e v e n t s  is t h o u g h t  to occur a t  
r a n d o m  in a p a r t i c u l a r  c o n t e x t  in  a concep tua l  scheme, 
to  set  up  a h y p o t h e s i s  b a s e d  on  a ce r t a in  expected  fre- 
q u e n c y  of t he se  even t s .  A n y  s ign i f i can t  dev ia t ion  f rom 
these  e x p e c t e d  f r equenc ies  is a s s um ed  to indicate  the  
presence  of a n  a d d i t i o n a l  con t r o l  ope ra t i ng  wi th in  the  
con t ex t  b u t  n o t  a n e c e s s a r y  m e m b e r  of it. How are the  
expec t ed  f r equenc i e s  d e t e r m i n e d  ? I n  w h a t  way are t hey  
' r a n d o m '  ? A n d  on  w h a t  bas is  ? I f  each  one of a set  of 
even ts  c o n c e p t u a l l y  d i s t i n g u i s h e d  in the  model  is as- 
s igned a n  e q u a l  p r o b a b i l i t y  t h e n  t he  se t  of these  prob-  
abil i t ies  are  o f t e n  sa id  to  r e p r e s e n t  a ' r a n d o m '  expecta-  
t ion. Since p r o b a b i l i t i e s  a re  ass igned  only  on the  basis 
of a c o n c e p t u a l  model ,  i t  follows t h a t  the  ' r a n d o m '  r a t i o  
depends  o n  t h e  specif ic  c o n c e p t u a l  model.  There  arc 
severa l  c o n c e p t u a l  mode l s  wh ich  m a y  be  used to dis t in-  
guish d o u b l e  e x c h a n g e s .  Cons ider  a n  a r r ay  of four 
c h r o m a t i d s  d i s t i n g u i s h e d  on ly  as two  sets  of s is ter -s t rands .  
W h e n  t w o  n o n s i s t e r  e x c h a n g e s  occur, t h ree  types  of 
double  e x c h a n g e s  m a y  be  o b s e r v e d  a l t h o u g h  there  are 
four d i s t i n g u i s h a b l e  a r r a y s  (Fig. 1). (Since no fu r the r  
d i s t i nc t ion  a m o n g  t h e  c h r o m a t i d s  is made,  these  a r rays  
are d r a w n  w i t h  t h e  ' l e f t '  e x c h a n g e  occurr ing be tween  
the  two c e n t e r  s t r a n d s  w i t h o u t  loss of general i ty . )  I f  these  
four a r r a y s  are  a s s u m e d  to  occur  w i t h  equa l  probabi l i t ies ,  
t he  r a t i o  of d o u b l e  e x c h a n g e s  is 1 : 1 : 1 : 1 .  (If all four 
c h r o m a t i d s  are  d i s t i n g u i s h e d  a s ingle  nons i s t e r  exchange  
can  occu r  in  4 ways ,  m a k i n g  16 k inds  of double  ex- 
changes  a n d  t h e  r e s u l t a n t  r a t io  becomes  4 : 4 : 4 : 4 . )  
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I f  all four  c h r o m a t i d s  are  d i s t ingu i shed  b u t  the  order  
of the  e x c h a n g e s  is not dis t ingu i shed ,  i t  is no t  possible to 
tell wh ich  is t h e  ' l e f t '  exchange .  (To avoid  the  bias of 
' o rde r ing '  t h e  two  exchanges ,  the  c h r o m a t i d s  are d r awn  
in cross sec t ion  (Fig. 2) w i t h  s is ter  s t r a n d s  opposi te  f rom 
each o the r ,  t h e i r  u l t i m a t e  connec t ion  to the  same cent ro-  
mere  be ing  i n d i c a t e d  b y  a t h i n  arc d rawn  be tween  them.)  
If  each  of t he se  a r r a y s  is a s s um ed  to be equal ly  probable ,  
t he  r a n d o m  r a t i o  b e c o m e s  2: 1 :1 :1 .  This  model  is as 
va l id  as t h a t  in  F i g u r e  1. There  is no unique ' r a n d o m '  
ratio.  I t  fol lows t h a t  c h r o m a t i d  in te r fe rence  is defined in 
t e rms  of a d e v i a t i o n  f rom an  arbitrary ra t io  which 
mere ly  ref lec ts  t h e  b ias  of accep t ing  the  first  model.  

There  is no ' r i gh t '  model  and  it  is naeaningless  to ;tsk 
whe the r  cross-overs ' rea l ly '  bah: lye  a c c o r d i n g  to the  
first  model  or the  second, since these  models  a re  ou ly  
util ized to ol)tain a n o r m a t i v e  s t a n d a r d  f r o m  w h i c h  
' d e v i a n t '  behav io r  of c ross ing-over  is nle: tsured.  

E. E.  SntrLT 

Biological Research Laboratory, Southern Il l inois 
University, Carbondale, J u l y  II,  1957. 
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l )er  Nachweis  des V o r k o m m e n s  wm C h r o m a t i d e n -  
in ter ferenz  e r sche in t  dadu rch  erschwer t ,  dass  sich die 
bei fehlcnder  h l t c r f e r enz  zu e r w a r t e m l e  l l i iuf igkei ts-  
ve r te i lung  w m  Zwei-0 l)rei-  und  V ie r s t r ang - I )uppe l aus -  
t ausch  n ich t  e indeut ig  formul ieren liisst, i ndem w m  ver-  
schiedenen Model lv( i rs te lknlgen ausgegat lgen  wer(leq 
kann,  welche verschiedene  l l i iuf igl{ei tsverhi i l tn isse  vor-  
aussehen lassen. 

A Microradiographic Study of Ovarian 
Dermoid Teeth 

Teeth  are c¢)mm¢)n constituellts of ovarian deru lo id  
cysts,  bu t  a l though such de rmoid  t ee th  have  been  ex- 
amined  histologically in some deta i l ,  and  the i r  gross 
radiographic  appearance  repor ted  wi th  some f requency ,  
an  account  of thei r  n~icroradiographic  s t r u c t u r e  apl )ears  
to be want iug.  The presen t  r epo r t  was r J rompted  by  
o the r  microradiographic  s tud ies  dea l ing  in p a r t i c u l a r  
with  the  na ture  of bone t isstle ill owt r i an  de rmoid  cys ts  t, 
and  in general with  the  calcif icat i (m of cenletl tUnl iHId 
den t in  2, as well as the  v: tscular i ty  of the  deve lop ing  and  
adu l t  h u m a n  tooth  a. 

The mater ia l  s tudied  consis ted of g round  sec t ions  
(15-25 p) made  from dernmid  tee th .  "['he t ee th  which  
were eight  in number ,  were s l ight ly  yellowish in cohmr ,  
and  embedded  in a bony  p la te  t h a t  resembled  the  body  
of a min ia ture  mandib le .  In g e n e r a l  appea rance ,  size, 
and  shape they  imi ta ted  norm;ll  oral  t ee th ,  so t h a t  in- 
cisors, canines,  premolars  :rod molars  could be ident i f ied.  
Even  though  the  general  course  and  symt~t(maattlh}gy 
of ovar ian  t e r a t . i d s  is usual ly  r em; t rkab ly  poor  in 
specific charac te r i s t ics  it was u n f o r t u n a t e  t h a t  no 
h is tory  accompanied  th is  s l )ec in len .  

]:h)th con tac t  and  pro jec t ion  m e t h o d s  (>f n l icroradio-  
g raphy  were used to s t u d y  the  sect ions,  in  the  fo rmer  
case a Match le t  type  AI'.'(; 50 X- ray  tube  (I IIIUl lie fil- 
ter) was used in con junc t ion  wi th  fine gra in  I . ippn lan  
film 4. The ground too th  sect ions were. plae:,d in d i r ec t  
con tac t  with  the  phot(igr:tl)hic emuls ion  and  eXl)osnres 
(60 mini  made  at  5 kV 21 mA, subseq t l en t  e n l a r g e n l e n t  
of the  pla te  image be ing  o b t a i n e d  npt lca l ly .  The  kilo- 
vol tage and  fil ter (Be) here menticmecl p rov ided  an  
opera t ing  wave leng th  of the  o rder  of 2.4 It) 4 /k, th i s  
region being selected since the  ca lc ium K edge which  
occurs a t  3.07 A falls wi th in  th i s  range.  W i t h i n  th i s  
wave leng th  region the  organic  c o m p o n e n t s  exhi l f i t  
prac t ica l ly  no absorp t ion ,  hence the  m i c r o g r a p h s  oh-  

t H. I<(iCKI.:RT, | 'xper.  13, 1.1~ (1957}. 
o II. l¢.6cm.:Rr, (;dldmrg Tandldkar¢ Sdllskaps ..Ir.sbok tfl,'~ (G6te- 

borg Univer.~itet, Sverige), p. ,%, 
a R. I,. m,: C. I1. S^usm.:Rs, Cambridge Sympo~ittm ml X-ray 

Microscopy and Microradiography (Academic Pn.s% New York It156). 
4 A. l'~I~(;.,;l"ldL~l and L. ~VEGSTI,:DTp Acta radiol. ,15, 345 (lqSI). 
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t a ined  showed the  ca lc ium d i s t r ibu t ion  wi th in  the  spec- 
imen  a t  o p t i m u m  cont ras t .  

T o o t h  sect ions were  also s tud ied  by  the  p ro jec t ion  
m e t h o d  using the  Coss le t t -Nixon  X - r a y  microscope  5. In  
p ro jec t ion  m i c r o r a d i o g r a p h y  a po in t  source (1 /~ or  
less) of X - r a y s  is used, and the  spec imen  and pho to-  
graphic  p la te  are separa ted ,  hence an  in i t ia l  geomet r ica l  
e n l a r g e m e n t  ( × 200 or  more) is easi ly ob ta ined ,  followed 
by fu r the r  pho tog raph ic  en la rgemen t .  

by  the  subden t ina t  cap i l l a ry  p lexus  as seen in an  oral 
tooth .  The  spacious pulp  c a v i t y  was occupied  by  large 
vessels t h a t  lay in the  long-axis  of the  de rmoid  too th .  A 
localised depos i t ion  of c e m e n t u m  was e v i d e n t  upon the  
root  and showed no ev idence  of r h y t h m i c a l  minera l i sa-  
t ion.  

Fig. 1.--Microradiograph of ovarian dermoid tooth to show general 
features. Note the irregular pulp cavity and less mineralised juxta- 

pulpal zone (contact print × 10). 

The  s t ruc tu ra l  fea tures  so d e m o n s t r a t e d  were  in general  
:dmilar to those  of the  h u m a n  p e r m a n e n t  den t i t ion ,  in 
t h a t  enamel ,  dent ine ,  pulp  cav i ty ,  root  cana l  and ce- 
m e n t u m  were  all p resen t  (Fig. 1). The  enamel  image  
revea led  no pecul iar i t ies ,  excep t ing  t h a t  a sugges t ion  of  
Re tz ius  lines (also conf i rmed  histological ly)  was ob- 
served in a small  a rea  of the  cerv ica l  enamel  in one 
ins tance ,  and  the  presence  of a large c a v i t y  below the  
coronal  enamel  of ano the r  t oo th  (Fig. 1). (Be t te r  enamel  
deta i l  could have  been ob ta ined  wi th  t h inne r  sect ions 
b u t  the  l imi ted  a m o u n t  of ma te r i a l  p r o v o k e d  cau t ion  
dur ing  the  gr ind ing  process.) Th is  c a v i t y  r e sembled  a 
car ious lesion a l though  the  s t a t e  of the  su r round ing  
enamel  and den t ine  and minera l  d i s t r ibu t ion  there in  was 
inconclus ive .  

The  den t ine  exh ib i t ed  the  usual  r ad ia t ion  of the  den-  
t inaI  tubules .  This  r ad ia t ion  was formed by  well  marked  
den t ina l  tubules .  The  den t ine  was charac te r i sed  by  
n u m e r o u s  in te rg lobu la r  spaces and  c o n c o m i t a n t  p a t c h y  
or  i r regula r  minera l i sa t ion ,  b o t h  of which  were mos t  
e v i d e n t  in the  region a d j a c e n t  to the  pulp  c a v i t y  
(Fig. 2). A n o t h e r  fea ture  was a d i s to r t ion  of the  odon to -  
genet ic  zone wi th  an a p p a r e n t  b roaden ing  (Fig. 3) of 
the  hypomine ra l i s ed  j u x t a - p u l p a l  zone which  no rma l ly  
sur rounds  the  pulp  c a v i t y  (Fig. 4). The  den t ina l  surface  
facing on the  pulp  was s t r ik ing ly  i r regular  owing  to the  
presence  of large vascu la r  incurs ions ;  these  fo rmed  a 
m a r k e d  con t r a s t  wi th  the  minor  c rene l la t ions  occupied  

5 V. JG. COSSLETT and W. C. NIXON, Proc. roy. Soc. London [B] 
140, 4'22 (1952). 

Fig. `2.-Microradiograph of dermoid tooth section showing inter~ 
globular dentine aud dentiual tubules (64 × ). White areas correspond 

to high calcitun coutent. 

The  d e v e l o p m e n t  of caries in de rmoid  t ee th  has  been 
repor t ed  6 in v iew of its possible bear ing  on the  e t io logy 
o~ den ta l  caries t h rough  local ly  ac t ing  exogenous  agents .  
No a t t en t ion ,  however ,  has been paid to the  na tu re  and 
possible effect  of the  in t racys t i c  fluids on de rmoid  t ee th ,  
a p a r t  f rom the  fact  t h a t  ova r i an  cysts  m a y  become in- 
fected and t he r eby  induce  erosion cavi t ies .  

Fig. 3.-Same specimen as previous figure showing ju xta-pulpal region. 

A deep ly  placed c a v i t y  was here  d iscovered  wi th in  the 
enamel  and den t ine  of a de rmo id  t oo th  sect ion.  A l t h o u g h  
sugges t ive  of a car ious  lesion the  mic ro rad iog raph ic  ap-  
pearances  could no t  be regarded  as charac ter i s t ic ,  and 
u n f o r t u n a t e l y  there  was insuff ic ient  ma te r i a l  fo r ' fu r the r  
h is to logical  s tudy .  The  c a v i t y  here  seen migh t  h a v e  been 
p a r t  of an  i r regula r  pu lp  cav i ty .  

6 W. D. MILLER, Dtsch. zahn/irztl. Wschr. 1906, 388. - M. E. 
POTIU~:RAT, Bull. Soc. Chir. Paris 46, 930 (1920). - A. WEDL, Atlas 
der Pathologic der Zdhne (A. Felix, Leipzig 1903). 
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The s t r u c t u r e  of t h e  sec t ioned  d e n t i n e  as revealed 
m i c r o r a d i o g r a p h i c a l l y  (Fig. 2) bears  a s t r ik ing  resem- 
b lance  to t he  m i c r o p h o t o g r a p h  of imperfec t ly  formed 
den t ine  p u b l i s h e d  b y  ECCLES and  HOPEWELL-SMITH 7 as 
a f ea tu re  of d e r m o i d  t e e t h  ( the i r  Fig. 6). These au tho r s  
regarded  ' t h e  a b u n d a n c e  of i n t e rg lobu la r  spaces '  as 
proof  of d e n t i n e  of a n  i n c o m p l e t e l y  developed charac ter .  

FIORE, KREITMAN, and  Wl.:lSS t. In  t h e  case of Fusarium 
lini increase in the  iodine va lue  of t h e  fa t  was  t h e  m o s t  
no tab le  effect  observed .  W o r k  in th i s  l a b o r a t o r y  s has  
shown t h a t  the  moukl  Penicillium lilacinum can  give  
high yields of a solid fa t  of v e r y  low free a c i d i t y  a n d  
h a v i n g  an  iodine va lue  (I.V.) of a b o u t  60. 

?'able l,-I:ffect of Ribofhtvin 

Vita- 
mit| 
rag/1 

Sugar Dry 
taken up felt 
g/lOt~ ml glloO ml 

F, t  Fat 
Fat g/10o g gill)t) g !. V. 

g/ll)O lid of dry of sttgar 
felt utilised 

0 16'28 4"95 2.38 48.13 14.62 59.41 
0.1 16.19 4.90 2.36 48"23 14.57 56"20 
1'0 15"75 5'05 2'71 49.q3 17'20 61"72 
2.5 13.97 44)3 2.18 47.13 15'60 (~7"11 

Fig. 4. -- Microradiograph of normal oral tooth showing hypo- 
mineralised zone of the dentine surrounding pulp (64 × ). 

M i c r o r a d i o g r a p h y  sugges t s  t h a t  these  appea rances  are 
due to a c h e m i c a l  (minera l ( sa t (on)  d i s t u r b a n c e  ar is ing 
out  of v a s c u l a r  (pulpat)  a b n o r m a l i t y .  The  j u x t a - p u l p a l  
zone, a n d  v a s c u l a r  su r face  of t he  pu lp  cav i ty ,  in dermoid  
t ee th  poses  t h e  q u e s t i o n  as to  w h e t h e r  the  in te rg lobula r  
den t ine  is a d e g e n e r a t i v e  p h e n o m e n o n  or is formed be- 
fore t he  f ina l  s tage .  

H. R(3CKERT a n d  
R, L. DE C. H. SAUNDERS 

Department o/Histology, University o/ GSteborg (Swe- 
den) and Department o/Anatomy, Dalhousie University, 
Hal(lax (Canada), July 29, 1957. 

Zusammen/assung 

Die S t r u k t u r  y o n  Z ~ h n e n  aus  ovar ia len  l ) e rmoid-  
zys ten  w u r d e  m i k r o r a d i o g r a p h i s c h  m i t  R 6 n t g e n s t r a h -  
len u n t e r s u c h t ,  d e r e n  Wet len lXngen dem eng begrenz ten  
A b s o r p t i o n s m a x i m u m  yon  Calc ium en t sp rachen ,  l )abei  
zeigten s ich im D e n t i n  viele in terg lobul l i re  Riiume, eine 
E r w e i t e r u n g  de r  hypoka l z i f i z i e r t en  j u x t a p u l p a l e n  Zone 
und  eine unregetm~issige Oberf l / iche der  Pulpa ,  die auf  
grossen,  v a s k u l / i r e n  A u s b u c h t u n g e n  be ruh te .  Es  wird 
a n g e n o m m e n ,  dass  diese E r s c h e i n u n g e n  auf  einer  d u r c h  
die v a s k u l ~ r e  Abnorma l i t~ i t  der  P u l p a  bed ing t en  St6- 
r ung  de r  M i n e r a l i s a t i o n  b e r u h e n .  

W. Mc A. ECCLES and A. HOPEWELL-SMITtl, Proc. roy. Soc. Mcd. 
(odont. Sect.) 5, 123 (19I'2). 

E f f e c t  o f  R i b o f l a v i n  a n d  N i c o t i n i c  A c i d  o n  F a t  

F o r m a t i o n  b y  Pen(rill(am lilaeinum T h o m .  

The  specif ic  ef fec ts  of a d d i t i o n  of r ibof lav in  and  of 
n ico t in ic  ac id  to  c u l t u r e s  of Fusarium spp., on fat  forma-  
t ion  in t h e s e  m o u l d s  h a v e  been  s tud ied  by  NorD,  

The  value of th is  fat  for ce r t a in  purposes  would be  
enhanced  if its iodine va lue  coukl  be raised,  To a s c e r t a i n  
whe the r  th is  could be effected as in t h e  case of F. lini 
add i t ions  of r ibof lavin  anti  of n ico t in ic  acid,  respec t ive ly ,  
were made  to surface cu l tu res  of P. lilac(hum which  w e r e  
grown from spores in a def ined m e d i u m .  Th i s  m e d i u m  
was m a d e  up  wi th  dist i l led w a t e r  ant i  c o n t a i n e d  (g/100 
ml) : Sucrose, 17 ; NaNOa, 0.64; N a H t P O  , . 2 HtO, 0.73; 
KsSO4, 0.011; MgSO 4 • 7 HI(), 0.5; Z n S O  4 . 7 HaO, 0.05; 
I:eC1 a • 6 ttsO , 0.016. The pH va lue  was a d j u s t e d  w i th  
sodium hydroxide  tu 6.S. The  m e d i u m  in po r t i ons  each  
of 25 ml was dispensed in 100 ml conical  f lasks which,  
a f te r  s tcr i l isat ion and  immula t ion  were i n c u b a t e d  a t  
25 ° . 

Table II. Ffft,et of Nicotinic Acid 

Fat Fat 
Vita- Sugar Dry Fat gill)() g g/liND g 
thin taken up felt 
rag/1 g/t00 till g/lOll IBI g/lOt) ml of dry of sugar 

' felt tttitised 

0 
0' l  
1 '0 
2.5 

15.49 4.68 2.26 
15.45 4.78 2.28 
15.06 4.99 2.34 
12.72 4.44 1.89 

I. V. 

48.23 13.93 61.65 
48.50 14.75 61.53 
46.93 15.54 63.16 
42.70 14.80 68.44 

After  5 days,  when  comple t e  sur face  m a t s  h a d  b e e n  
formed, the  v i t amins  were added  a t  c o n c e n t r a t i o n s :  
0.1, 1 and  2.5 mg/10 respect ively .  The  v i t a m i n  so lu t ion  
was added asept ica l ly  b e n e a t h  the  fungal  mats ,  I n c u b a -  
t ion was con t inued  an d  q u i n t u p l i c a t e  se ts  nf  f lasks w e r e  
w i t h d r a w n  af te r  14 days  f rom the  t i m e  of i nocu la t i on  for 
e s t ima t ion  of res idual  sugar ,  d ry  weigh t  of felt, fa t  con-  
t e n t  and  the  iodine va lue  of the  fat .  

Resul ts  are given in Tab le  I an d  Tab le  I I .  

Wi th  e i the r  v i t a m i n  a t  a c o n c e n t r a t i o n  of  1 m g / l  t h e  
q u a n t i t y  of sugar  t a k e n  up  was lower anti  t he  d r y  
weight  of myce l ium produced  was ve ry  s l igh t ly  h i g h e r  
t h a n  in the  control .  The  ra t e  of fa t  f o r m a t i o n  was ap -  
preciably  raised by  r ibof lav in  b u t  n o t  b y  n ico t in ic  ac id ,  
wi th  s l ight  increase  in the  iodine va lue  in b o t h  cases.  
W i t h  2.5 mg/l, t he re  was suppress ion  in r a t e  of s u g a r  
u p t a k e  b u t  the  ra te  of g rowth  was no t  suppressed  to t h e  

t F. F. Nomh J. V. l:lorE, G. KREITMAN, atl(l ~. WEISS, Arch. 
Biochem. 23, -ISl) (19.t9). 
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222 (1956). 


