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lems of our age will emerge. There is much more t han  
an ar i thmetic  increase when two or more disciplines 
pool their efforts. 

If the reader desires to delve more deeply into the 
mathemat ica l  theory of point  versus in terval  est imates 
for relative risk, he is encouraged to explore the articles 
by  MIETTINEN la, 16 of the Depar tments  of Epidemiology 

and  Biostatistics, Harva rd  School of Publ ic  Health.  

Dr. IRWIN BROSS and members  of the biostat is t ics  
depar tment  at Roswell Park  Memorial Ins t i tu te  
have been most helpful in  providing the necessary 
scientific atmosphere which has spurred on this new 
look at the relat ive risk statistic. 

Zusammenfassung. 

Seit 25 Jahren  hat  sich der Begriff <~relatives 
Risiko~> bew~ihrt, um die auf Umwel tbe las tungen  

zuriickgehenden gesundheit l ichen Sch{iden quant i -  

t a t iv  zu erfassen. In  diesem Bei t rag werden die mathe-  
mat ischen Grundlagen dargelegt u n d  die Beziehungen 
zwischen dem berechneten u n d  dem tats~tchlichen 
Risiko untersucht .  Bei kleinem Risiko wird der Fehler 
geschgtzt. Beziehungen zwischen dem relat iven Risiko 
und  dem Verh~tltnis der H~tufigkeit aller E rk rankungen  
zu der H~tufigkeit der durch Umwel tbe las tung  her- 
vorgerufenen Erk rankungen  werden algebraisch und  

graphisch dargestellt.  E in  dynamisches Populat ions-  
modell erlaubt,  die Unterschiede des relat iven Risikos 

innerhalb  der Popula t ion  zu studieren,  im Gegensatz 
zum bisher b e n f i t z t e n  uniformen Risiko. Dieses 
Modell ist flexibler und  hat  sich bei immunologischen 
Studien als realistischer erwiesen. 

l a  O. S. ~V[IETTINEN, Biometrics 26, 75 (1970). 
1~ O. S. ~[IETTINEN, Am. J. Epidemiol. 99, 325 (1974). 
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Detection of Zinc in CHAMPY-MAILLET's Histological  Stain by Electron Probe Analysis  

MAILLET 1 has proposed the use of an osmium tetroxide 
zinciodide (ZIO) mixture, to reveal, with some degree of 
specificity, peripheral nervous structures at histological 
and cytologicaI levels. 

The reducing process of this solution allows simultane- 
ously both fixation and staining of histological prepara- 
tions: neurites and nerve endings appear stained in black 
on a yellowish background. The reducing chemical 
process is still imperfectly known. One of us (J.G.) has 
suspected that  Zinc could also be constitutive of the 
stain, on account of its amphoteric properties; prelimi- 
nary chemical tests sustain this view. I t  seemed therefore 
interesting to investigate the distribution of Zn, Os and 
I in stained zones of histological preparations, by means 
of the X-ray electron probe. 

Procedure. 10-15 gm thick histological sections are 
prepared conventionally and mounted on glass slides with 
gelatin. The sections are deparafinized and covered with a 
thin Vestopal W film. After polyester hardening for 
12 h at 60~ the sections are covered with carbon film 
by means of a Edwards vacuum coating unit  model 
E 1 2 E .  

Operations o/the electron probe. An AMX electron probe 
(ARL - Glendale, Calif.) is used at an accelerating poten- 
tial of 20 kV with a specimen current on brass, of 25 nA. 
A LiF crystal spectrometer is'focused on Osmium Le, 
Iodine La and Zinc K= rays by means of an aqueous 
solution of OsO~ (1%) and ZnI 2 (4%) evaporated on a 
slide and covered by VestopaI W. Discrimination of Zn 
Ke and Os L= spectra is distinct with this technique 
(Figure 1). 
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Fig. 1. Discrimination of Zn and Os in X-ray spectrometric analysis. 
Angstr6m wavelenghts shown for each peak. 

1 M. MAILLET, C.r. Soc. biol., Paris 153, 939 (1959). 
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Results. W e  h a v e  obse rved  severa l  200 • 200 t im fields 
of t he  m u s c u l a r  byssus  complex  i n n e r v a t i o n  of Mytilus 
edulis L. (Mollusca, L a m e l l i b r a n c h i a t a )  w i t h  s ign i f ican t  
resul ts .  One cha rac t e r i s t i c  field is p r e sen t ed  here  (Figure  2, 
M). This  same  zone has  been  s canned  for i t s  O s m i u m  
(Figure  2, Os) a n d  Zinc  (Figure 2, Zn) d i s t r i bu t ion .  
All 3 images  c lear ly  r e p r e s e n t  supe r imposab l e  pa t t e rn s .  
The  CHAMPY-)/~AILLET s t a in  c o n t a i n s  e v i d e n t l y  Zn n e x t  
to  Os. On t h e  o t h e r  h a n d ,  i t  h a s  n o t  been  poss ib le  to  
o b t a i n  a n y  s ign i f i can t  X - r a y  image  of Iodine .  

Moreover ,  X - r a y  i n t e n s i t y  profi les  were r u n  across 
the  zones to  show t h e  r e l a t ive  d i s t r i b u t i o n  of Os, Zn  an d  I 
(Figure  2, P). To gene ra t e  these  profiles,  t he  focused 
b e a m  of t h e  p r o b e  has  been  t r a v e r s e d  across t h e  200 t im 
f ield a t  a c o n s t a n t  r a t e  a long  the  l ines A B  and  CD. D u r i n g  
the se  t raverses ,  t he  X - r a y  i n t e n s i t y  of each  e l emen t  is 
r ecorded ;  t he  o r d i n a t e  of t he  profi les  is p r o p o r t i o n a l  

to  t h e  r e l a t i ve  a m o u n t  of the  chosen  e lements .  The  
d i s t r i b u t i o n  of Os a n d  Zn in b o t h  prof i les  is r e m a r k a b l y  
s imi la r ;  obv ious ly  t h e  same  his to logica l  s t r u c t u r e s  t a k e  
c o m p o u n d  Zn-Os s ta in .  

On t h e  o t h e r  h a n d ,  in  sp i te  of a more  sens i t ive  r ecord ing  
t h r e s h o l d  of t h e  probe,  no s ign i f ican t  prof i les  are recorded  
for Iod ine ;  t h e  r eg i s t r a t i o n  does n o t  exceed t h e  level  of 
t h e  b ack g ro u n d .  

Discussion. MAILLET 2 exp la ins  t h e  s t a i n i n g  b y  m e a n s  of 
a n  osmical  ioda te  complex  f i xa t i on  a t  s i tes of severa l  
cel lular  u n s a t u r a t e d  proteol ip ids ,  b iogenic  a m i n e s  a n d  
t h e i r  chemica l  p recursors  in  soma t i c  or p e r i p h e r a l  
ex tens ions  inc lud ing  t e r m i n a l  n e rv o u s  s t r u c t u r e s ;  he  
considers  Iod ine  to  be  essen t ia l  for t h e  d e v e l o p m e n t  

M. MAILLET, C.r. Ass. Anat., Paris 140, 233 (1968). 

Fig. 2. Muscular byssus complex innervatiou of Mytilus edulis L. The field covers 200 • 200 tim. ZIO stain. M, microscopic image showing 
particular nervous structures distributed between fields of smooth muscle fibres. Os and Zn, X-ray images of the OsLal and ZnK~1, ~ distribu- 
tion in the same field as M. P, Os, Zn and I-X-ray intensity profiles, along the traverses AB and CD. 
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of t he  s ta in .  He  adds  t h a t  bes t  resu l t s  a p p e a r  w h e n  
d i v a l e n t  ioda te  ca t ions  such  as Zn, Cd or Ca were s imul-  
t aneous ly  p r e sen t  w i t h  OsO4. N o t h i n g  is found  in t he  
scient if ic  l i t e r a tu re  to  show w h e t h e r  these  d i v a l e n t  ca t ions  
are p a r t  of t he  dense  b l a c k  o rganometa l l i c  complex.  

Our  i n t e r p r e t a t i o n  of t he  r educ ing  process  calls for 
complex  cat ions,  Os-Zn x+, to  oxidize double  bonds  f rom 
organic  r educ ing  s u b s t r a t e s  in t he  cells. I t  m a y  be  poss ible  
t h a t  Iod ine  is r equ i red  for  t h e  d e v e l o p m e n t  of t he  s t a in ing  
reduc t ion ,  b u t  t h i s  e l em en t  is a p p a r e n t l y  r e m o v e d  f rom 
the  p r e p a r a t i o n s  b y  s u b s e q n e n t  wash ings  of t he  h is to logica l  
procedure .  

Conclusion. S t r u c t u r e s  s t a ined  b y  ZIO t e c h n i q u e  
c o n t a i n  b o t h  Zn a n d  Os. T he  d i s t r i b u t i o n  of b o t h  e l ement s  
is s imi la r  a n d  t h e  r a t io  Zn/Os is cons t an t .  

B y  s u b s t i t u t i o n  of d i v a l e n t  ca t ion  such  as Zn in  t h e  
place  of K in CHAMPY'S, OsO~-KI, s t a in ing  f i xa t i ve  
mix tu re ,  MAILLET affords a more  c o n s t a n t  s t a i n i n g  
t e c h n i q u e  where  Os and  Zn are associa ted  and  p a r t i c i p a t e  
in  t he  f o r m a t i o n  of some o rganometa l l i c  complex  a t  t h e  
level  of severa l  h is to logica l  and  cytological  s t ruc tures ,  
such  as ne rvous  pe r iphe ra l  s t ruc turesa ,  4. 

Rdsumd. La  sonde  61ectronique de Cas t a ing  nous  a 
pe rmis  de d6celer la  pr6sence de zinc s i m u l t a n 6 m e n t  g 
celle de l ' o s m i n m  a n  n i v e a u  des s i tes  de r6dnc t i on  du  
I i xa t eu r - co lo ran t  h i s to logique  de CI~AMPY-MAILLET. L ' iode  
ne  fa i r  pas  pa r t i e  du  complexe  o rganom6ta l l i que  co lorant .  

j .  GILLOTEAUX, J. gAUTIER 5, D. LADURON 5 
and  P. DE BgTItlJNE s 
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B-3000 Louvain (Belgium) ; and Laboratoire de 
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a This note was presented at the Colloque Annuel de la Soci6td 
Frangaise de IVJ[icroseopie Eteetronique, held at Dijon, May 1973. 

4 The financial help of the Belgian F.R.F.C. is gratefully acknoM- 
edged. 
Laboratoire de P~trographie, Institut de Ggologie, Universitd 
Catholique de Louvain, B-1348 Louvain-la-Neuve, Belgium. 

A Note  on the Effect of Chemica l  T r e a t m e n t s  in the Mineralogical  Studies  of S e d i m e n t s  

Several  chemica l  t r e a t m e n t s  are c o m m o n l y  app l ied  to 
n a t u r a l  s e d i m e n t  samples  before  t h e i r  m i n e r a l o g y  is 
s tud ied  us ing  X - r a y  a n d  o t h e r  a n a l y t i c a l  tools.  The  
m e t h o d  of ten  emp loyed  consis ts  of t r e a t i n g  t he  s ed imen t s  
w i t h  Na-c i t r a t e ,  N a - b i c a r b o n a t e  a n d  N a - d i t h i o n i t e  to  
r e m o v e  meta l l i c  coat ings ,  b y  r educ ing  Fe  and  o t h e r  
m e t a l s  to  t h e i r  soluble  s ta tes ,  a n d  t h e n  w i t h  H 2 0  2 of 
b r e a k i n g  up  t he  organics  b y  ox ida t i on  *. S imi la r  t r e a t m e n t  
has  also been  emp loyed  in  t h e  s t u d y  of suspended  sedi- 
m e n t s  2,a I t  is a s sum ed  d u r i n g  such  t r e a t m e n t  t h a t  t h e  
s i l icate  minera l s  in  t he  s ed imen t s  are una f fec t ed  and  t h a t  
t he  s e p a r a t i o n  of t he  s e d i m e n t s  in to  n o n - d e t r i t a l  and  
de t r i t a l  f r ac t ions  is effective*. However ,  i n s t ances  of t he  
s i l icates  be ing  affected b y  such  t r e a t m e n t  are also k n o w n  4. 

Th i s  no t e  p re sen t s  t h e  r e su l t  of M6ssbauer  effects on 
t r e a t e d  and  u n t r e a t e d  samples .  T he  s e d i m e n t  sample ,  
col lected f rom the  A t l a n t i c  Ocean  off t he  m o u t h  Of t h e  
A m a z o n  River ,  consis ts  of equa l  a m o u n t s  of kaol in i te ,  
i l l i te  a n d  m o n t m o r i l l o n i t e  a. T he  source for  y - r ad i a t i on  in 
M6ssbauer  effect  was Co 67 in s ta inless  steel. Metal l ic  Fe  
was used as reference  s t a n d a r d .  T he  d a t a  o b t a i n e d  f rom 
ti le  m u l t i c h a n n e l  ana lyze r  was  c o m p u t e r  f i t t ed  to  o b t a i n  
t h e  v e l o c i t y - a b s o r p t i o n  ( in tens i ty)  spec t ra .  T he  posi t ion ,  
a m p l i t u d e  a n d  w i d t h  were al lowed to v a r y  i n d e p e n d e n t l y  
in  o rder  to  o b t a i n  t h e  bes t  fit .  

M6ssbaue r  effect  was  obse rved  on b o t h  ' t r e a t e d '  a n d  
' u n t r e a t e d '  s ed imen t .  T h e  s e d i m e n t  used ha s  equa l  
a m o u n t s  of t he  3 m a j o r  c lay minera l s  in r a t ios  approx i -  
m a t e l y  t h e  compos i t i on  of wor ld  ave rage  suspended  
m a t t e r  car r ied  b y  r ive r s  in to  t h e  oceans  5. H e n c e  t h e  
s ingle s e d i m e n t  employed  is r e p r e s e n t a t i v e  of all  clay 
m i n e r a l  su i tes  de l ive red  to  world  oceans  a t  t h e  p r e s e n t  
t ime.  

T h e  spec t r a  f rom t he  M6ssbauer  effect  are shown  in t he  
F igu re  a n d  t he  d a t a  are  p r e s e n t e d  in t he  Table .  T he  u p p e r  
an d  lower  spec t r a  in  t he  F igure  co r respond  to u n t r e a t e d  
a n d  t r e a t e d  s e d i m e n t s  respect ive ly .  F r o m  t h e  c o m p u t e r  
ca lcu la ted  d a t a  s h o w n  in t h e  Table ,  i t  is c lear  t h a t  
chemica l  t r e a t m e n t  affects  t h e  bas ic  s t r u c t u r e  of t he  
si l icates,  in a d d i t i o n  to  r e m o v i n g  some of t he  Fe  in 
coa t ings  as re f lec ted  in changes  in  t h e  i n t e n s i t y  for 

Fe+~-1oeaks. P e a k  A in t he  spec t ra  r ep resen t s  t he  s u m  of 
2 o v e r l a p p i n g  peaks  iden t ica l  w i t h  B a n d  C ( in t ens i ty  of 
A = i n t e n s i t y  of B + i n t e n s i t y  of C). The  spec)=ra 
co r respond  to  the  p resence  of Fe  +a in h y d r o x i d e  coat ings ,  
o c t a h e d r a l  a n d  t e t r a h e d r a l  l a t t i ce  si tes in clays and  Fe  += 
in o c t a h e d r a l  s i tes  in  c lays  2, 6. 

T r e a t m e n t s  for r e m o v a l  of coa t ings  are supposed  to 
e l imina te  m o s t  of t h e  Fe  +a f rom the  sed iments ,  s ince Fe  
in coa t ings  far  exceed Fe  +a in c lay  la t t ices ,  b u t  t he re  is 
on ly  a v e r y  smal l  change  in t he  i n t e n s i t y  of Fe  +a peaks  a f t e r  
t r e a t m e n t ;  hence  t h e  t r e a t m e n t  m e t h o d  also a p p e a r s  to  
be  ineff ic ient .  Changes  in t h e  i n t e n s i t y  of Fe  +3 peaks  h a v e  
also been  r epo r t ed  b y  o t h e r  workers  *. The  e n h a n c e d  
i n t e n s i t y  of Fe  +2 peaks  m a y  be  due  to increase  in Fe  +2 
re l a t ive  to Fe  +a b y  r e m o v a l  of Fe  +a, as shown  b y  t he  
i n t e n s i t y  rat ios .  Changes  in va r ious  p a r a m e t e r s  obse rved  
for Fe+a p e a k  sugges t  t he  poss ible  a t t a c k  of chemica l s  
on t h e  o c t a h e d r a l  Fe  +a in c lays  a n d  also on  oc t ahed ra l  
Fe+~ 4 

Some of t he  Fe +2 in t h e  o c t a h e d r a l  si tes could h a v e  
been  d isp laced  b y  smal l  changes  in t he  l a t t i ce  p a r a m e t e r s  
a f te r  t h e  chemica l  a t t a c k ;  Fe  +a in t h e  o c t a h e d r a l  si tes 
could h a v e  been  reduced  d u r i n g  t he  t r e a t m e n t  to  Fe  +~, 
a n d  become  soluble,  a n d  t h u s  r e m o v e d  f rom t h e  s i l icates  
a long w i t h  t h e  Fe  +a in t he  coat ings .  I n  t h e  s e d i m e n t  
examined ,  kao l in i t e  a n d  i l l i te  f r ac t ion  h a v e  p r o b a b l y  no 
Fe +2 or Fe  +a in t h e  la t t i ces  a t  all, b u t  m o n t m o r i l l o n i t e  is 
l ike ly  to  c o n t a i n  b o t h  Fe+a a n d  Fe  +e in t h e  l a t t i ces  as 
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