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T he s tud ies follow ed for several decades b y  th e  K e n d a l l  an d  R e i c i i - 
St e i n  schools opened  a new  stage  of s te ro id  re sea rch  in 1953 w hen R e i c h - 
s t e i n , S im p s o n  and  W e t t s t e i n  iso lated  a ld o ste ro n e  as a fu r th e r  b io log ically  
ac tiv e  com p o u n d  o f th e  ad ren a l lip id  com plex  [35]. T he favourab le  th e ra p e u 
tica l resu lts  called  a t te n tio n  to  th e  significance o f  th e  ad ren a l cortical h o rm o n es , 
a lth o u g h  th e ir  ac tio n  m echan ism  is even now  fa r  from  clear. T he e ffo rts  to  
sy n th e tiz e  these  ho rm ones in  th e  la b o ra to ry  w ere la rg e ly  successful b u t  v e ry  
l i ttle  h a d  been know n o f th e ir  b io sy n th esis . A n in s ig h t, s ligh tly  closer th a n  
th e  one b ased  on m ere a ssu m p tio n , in to  th e ir  p rocess o f anabolism  was o b ta in e d  
on ly  in  re c e n t years  b y  th e  iso tope tech n iq u e . B l o c h , Co r n f o r t i i , C l a y t o n  
[5, 6 , 7] an d  o th ers , u sing  CH labelled  a c e ta te , s tu d ie d  th e  syn thesis  o f c h o le s 
te ro l in  vivo , revealing  th e  process of con v ersio n  from  th e  s a tu ra te d  a c e ta te  
m olecule via  m evalonic acid  an d  u n s a tu ra te d  sq u a len e  to  cyclic m o lecu le . 
W e r b i n  an d  L e r o y  d e m o n s tra te d  b y  th e  sam e  m ean s th e  tra n s fo rm a tio n  
o f cho lestero l in to  b io log ically  ac tive  s te ro id s  [33, 34]. A ccording to  th e ir  
find ings, th e  b io sy n th e tica l process leads from  s a tu ra te d  open-chain  m olecu les 
h y  closure o f the  ch a in  via  u n sa tu ra te d  in te rm e d ia te s  to  h y d ro a ro m a tic  co m 
p ounds o f th e  c y c lo p e n ta n o -p e rh y d ro p h e n a n th re n e  ty p e  w hich fo rm s th e  
b io logically  m ost im p o r ta n t  g roup  of th e  sex u a l a n d  ad ren o co rtica l h o rm o n es .

Soon a fte r  th e  b io logical func tion  o f th e  a d re n a l stero ids h ad  b een  e lu c i
d a te d , m orphological an d  h istocbem ical in q u irie s  w ere s ta r te d  to  d e m o n s tra te  
an d  localize th e  ac tiv e  com ponen ts in  s itu . H o w ev er, owing to  th e  close 
s tru c tu ra l s im ila rity  o f th e  com ponen ts, th e  lip id -s te ro id  e x tra c ts  co u ld  be 
f ra c tio n a te d  an d  id en tif ied  even in  vitro  b y  r a th e r  cum bersom e m e th o d s . 
Since the  sam e e x p e rim e n ta l conditions c a n n o t be ensu red  in  liv ing  tis su es , 
i t  is s till to o  early  to  sp e a k  ol a h istocbem ical lip id  analysis. In fe rences as to  
th e  d is tr ib u tio n  of lip ids a re  draw n from  th e  lo ca liza tio n  of n e u tra l fa ts , e s ta b 
lished b y  N ile-blue s ta in in g  an d  th e  p lasm al a n d  S ch u ltz  reac tions [10, 32]. 
C onsidering  th e  m a jo r ro le  p lay ed  b y  th e  b io log ica  Hy in ac tiv e  co m p o u n d s  in  
th e  po sitiv e  reac tio n  o f n e u tra l  fa ts , u n til  m ore  specific  h istocbem ical s te ro id  
re a c tio n s  w ill be w orked  o u t to  m odify  ou r p re se n t know ledge of ste ro id  byosyn-
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th e s is  an d  in te rm e d ia ry  l ip id  m e tab o lism , th e  fu n c tio n a l s ta te  o f  th e  a d re n a l 
is m o re  ap p ro p ria te ly  c h a ra c te riz e d  b y  i ts  u n s a tu ra te d  lip ids th a n  b y  th e  
q u a n t i ta t iv e  d is tr ib u tio n  o f  th e  to ta l  lip id s .

O n  th e  basis o f  th e s e  co n sid e ra tio n s, w e h a v e  s tu d ied  th e  h is to c h e m is try  
o f  u n s a tu ra te d  lip id s , w ith  special re fe ren ce  to  th e  ad ren a l. I n  th e  p re se n t 
p a p e r  we shall re p o rt on  o u r  ow n m ethod , w ith  em phasis on th e  m ode o f  f ix a tio n .

Tw o qualities o f  th e  ethy lene b o n d  su g g est them selves as a m ean s for 
ih e  h istochem ica l d e te rm in a tio n  of u n s a tu ra te d  lip ids, viz. a) th e  o x id a tiv e  
c le a v a b i l i ty  [2, 20] a n d  b ) th e  cap ac ity  to  r e a c t  w ith  halo ids [38]. I n  th e  fo rm er 
th e  re d u c tio n  of th e  re s u lt in g  a ldehyde g ro u p s , in  th e  la t te r  th e  a p p e a ra n c e  o f 
m e ta l l ic  silver in  th e  co u rse  of th e  seco n d a ry  re a c tio n , in d ica tes  th e  s ite  o f the  
d o u b le  bond.

O x idative  s p lit t in g  fo rm s the  b asis  o f  P e a r s e ’s perfo rm ic  ac id  [29], 
L i l l i e ’s peracetic  ac id  [23], B e l t  an d  H a y e s ’ u ltrav io le t S ch iff reac tio n s  
[4 ] a n d  of H o l c z i n g e r ’s au to -o x id a tio n  m e th o d  [15]. The re a c tio n  o f th e  
d o u b le  bond  form s th e  b a s is  of the  m e th o d s  describ ed  b y  L i l l i e  [23], B a r r o - 
l i e r  a n d  S u c h o w s k y  [3 ], N o r t o n  an d  K o r e y  [28], M u k h e r j i  [26], a n d  th e  
o n e  k n o w n  as th e  o sm iu m  m eth o d  [37]. B o th  reac tio n  ty p es a re  c h a ra c te r is tic  
m a in ly  of the  a lip h a tic  e th y le n e  bond, b u t  th e  o x id a tiv e  process h a s  a fu r th e r  
e f fe c t,  causing th e  C20— C21 co rtico ste ro id  a to m s to  form  re d u c in g  g roups 
[1 8 ]. T o  avoid th is , w e g a v e  preference to  th e  halogen  reac tio n  fo r th e  d e te r 
m in a t io n  of u n s a tu ra te d  lip id s.

Experim ental

Both the oxidative and the halogen methods work quantitatively under strictly controlled 
conditions. It is therefore not surprising that different histochemical methods should have 
given equivocal results with the same material. These we have found to depend on (i) the mode 
of fixation ; (ii) the activity of reagents; (iii) the reaction time; (iv) the fat solubility of reagents 
(heterogeneous phase): (v) the way to indicate the reaction product.

(i) F ix a t io n . — The adrenal fixed in 10 per cent formalin for more than 72 hours showed 
gradual diminution of peracetic acid Schiff positivity, with the simultaneous appearance of the 
Schiff pseudoplasmal reaction [8] and transitory PAS positivity [40] (see Table 1).

After formalin fixation there was no notable lipid dissolution, but some destruction 
of the submicroscopic structure of the lipid-protein complex occurred, accompanied by auto
oxidation of the double bonds [14, 17, 29], a phenomenon described by G o m o r i  [13] and

Table 1
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(pseudoplasmal) — (+ ) +
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L il l ie  [23]. This property of the unsaturated lipids forms the basis o f D e a n e ’s [8] and H o l- 
CZINGEr ’s [15] m ethod. The fa t peroxides and secondary a ldehydes (pseudoplasm al) are form ed  
from the double bonds under the effect of the photochem ical reaction of the oxygen absorbed  
by the fixa tive  or by the cata lytic  effect of the dissolved trace m etals (copper, iron) [9, 17 |. 
When the form alin-fixed organs rich in fat are exposed to ligh t, a d istinct rancid smell betrays  
the process of auto-oxidation which is enhanced in the presence o f oxidants, usually carotenoid  
pigm ents accom panying the lipids [9]. It was a ttem p ted  to inh ib it the chain reaction w ith  
different anti-oxidants, but neither the use of certain reducing substances such as phenol or 
quinone derivatives or gallic-tannic or ascorbic acid, nor the introduction  of catalyzing trace  
m etal com plexes (EOTA-INa2) has solved the problem satisfactorily  [9, 17].

Since the coloured oxidation  products o f po lyoxiph en ols (pyrogallol, liydroquinone) 
are dyeing the tissues and m etal catalysis occurs rarely w ith  photo-oxidation , we applied as 
an anti-oxidant sodium  form aldehyde sulphoxylate (HO — C H 2 • S 0 2Na), generally know n b y  
the com mercial name of rongalit or redit C. As its h y d roxy l enters in  condensation reac
tion w ith the amino-groups [16], the com pound has a protein fixing effect besides th e  
reducing property of its su lphoxyl radical. It was found superior to formaldehyde for the  
preservation of unsaturated lipids [11]. Good results were obtained  w ith a 3 per cent so lution  
of rongalit in 5 to 10 per cent form aldehyde (F igs. 1 and 2), since the lipochromes (caro
tenoids) in the preserved specim ens retained their original yellow  colour as a sign th at the  
fix a tiv e  inhibited the auto-oxidation  of the otherwise easily  oxid izing molecule. E th y len e  
reactions of one type, carried on w ith the same m aterial for several days or even weeks, y ielded  
invariably and in a well reproducible manner identical results, while every other m ethod  
yielded results greatly different in in tensity  and distribution . This experience has led us to  
study the additional halogen reaction of the ethylene bond.

(ii) The activity  o f  halogens. — Considering th at preparations, purified in vitro  and  
treated w ith iodine or Lugol’s solution , do not give a yield higher than 50 to 60 per cent o f the  
theoretical iodine number, H ü b l , W i js  and H a na u s were using either catalysts or the m uch  
more reactive interhaloid derivatives of iodine [38]. In our own choice of bromine chloride as 
the m ost su itable type of haloid bromine derivative whose qualities had been thoroughly re 
vealed in experim ents in vitro , we were led by the consideration that it is readily entering an 
additive reaction w ith double bonds and its reaction rate surpasses that o f bromine and esp ecia l
ly  o f chlorine [25].

(iii) Reaction time. — The fact, revealed in vitro and confirm ed by our h istochem ical 
findings, that bromine chloride takes 6 hours to produce a sta te  o f m axim um  saturation, in 
contrast w ith the 24 hour needed by elem entary brom ine [25], has induced us to regard 6 
hours as an optim um  length  of tim e for bromine chloride to be bound quantitatively  to u n sa tu 
rated and therefore more slow ly responding lipids. The usual shortness of the tim e factor calls  
for caution in interpreting the results of the additive m eth ods as described in the literature.

(iv) Solubility o f  reagents — the heterogeneous phase.  — The m ost critieal stage for dem on
strating lipids histochem ically occurs during the heterogeneous phase. The efficiency of the  
reagents in aqueous m edia depends m ainly on their lipid so lub ility . According to Adams [1], 
the ethylene bond of the polar lipids is able to react w ith  iodine on ly , w hereas w ith brom ine  
every double bond is reacting. P ea r se  used a carbon tetrachloride solution of brom ine to  
ensure optim um  conditions, nam ely the hom ogeneous phase, bu t the m ethod involved a loss  
of fat owing to the solvent nature of carbon tetrachloride. The la tely  adopted practice to use  
bromine vapour [26] results in shrinkage and a rubber-like appearance of the sections. This  
greatly disturbs the interpretation of fine details, qu ite apart from  the fact that the readiness 
of bromine to react w ith  1 — 3 glycol bonds (glycogens) m akes the selectiv ity  questionable  
[26, 28]. Brom ine chloride, on the other hand, does not react w ith  glycol, is less potent as an 
oxidant and has a fat so lubility  not worse than that of pure brom ine, so that a positive reaction  
is m ainly due to the ethylene bonds. The reagent is easy to  prepare according to Sc iiu l e k  and 
B u rger  [3], as in the presence of hydrochloric acid, the brom ate and bromide ions are reacting  
with the quantitative form ation of bromine chloride, BrO," -f- 2Br” -f- 3 0 "  -f~ 6 H
=  3BrCl ь 3 H 20

The reagent can be stored in  a filled dark b ottle  w ith  glass stopper.
(v) The f in a l  reaction point.  — Silver salts are m ostly  used to indicate the halogens react

ing add itively  w ith the double bonds. The sites o f the la tter  are marked by the appearance o f  
black colour which originates from m etallic silver g iven  o ff by the haloid. However, brom ine is 
not split o ff from di-brom ine derivatives by an aqueous so lu tion  of silver nitrate. O f the  
alpha-beta interhaloid derivatives it is m ostly the more e lectro-negative  com ponent that can be 
transform ed into halogenoid ions after alkaline m ineralization  [31 | (see Table 2). According  
to the basic equation chlorine as the more electro-negative ion is split off quantitatively and is 
free to react w ith the silver ions. The two prerequisites, v iz. th e  possibilities of splitting o ff and

5 Acta Morphologie« XI/3.
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Fig.  1. Frozen section of hum an adrenal fix ed  for one month a) in 10% form alin; b) in a 
m ixture of formalin and rongalit. Schiff (pseudoplasm al) reaction. The reaction is more in ten 

sive in the form alin-fixed  section
Fig. 2. Frozen section  o f hum an adrenal f ix ed  for one m onth in a)  10%  form alin; 

b)  in a m ixture o f form alin and rongalit. Peracetic acid Schiff reaction  
T h e am ount of unsaturated lipids in the form alin-fixed  material is considerably less. The  
S ch iff-positive  com ponents arising under th e  e ffect o f auto-oxidation have been elim inated

prior to th e  reaction
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Table 2
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silver  haloid form ation , are ensured in the silver diam ine com plex  A g(N H 3)2OH. The m eta llic  
silver can be reduced by developm ent from the resulting insoluble precipitate. A t the sam e  
tim e, as the acid reaction of the aqueous silver nitrate so lution  does not ensure a full sp litting  
o ff of the halogenoid ion, the quantitative nature of the reaction is som ewhat questionable.

Our own m ethod of indicating the double bonds o f unsaturated lipids, evolved  under  
due consideration of the above points, consists o f the fo'low ing phases.

(i) F ixing in  a so lution  of 3 per cent rongalit in 5 to  10 per cent form aldehyde.
(ii) Repeated washing of the frozen sections in d istilled  water.
(iii) Six hours’ halogen treatm ent in n/10 CIBr prepared b y  the addition of 20 m g n/10  

K B r0 3 to 10 m l of distilled water and 10 ml of 20 per cen t HC1, and two hours’ treatm ent in  
n/10 Lugol’s solution.

(iv) 3 per cent sodium  thiosulphate, tw ice 10 m inutes each.
(v) W ashing in distilled water.

(vi) F ontana’s silver solution A g(N H 3) 2OH, 20 m inutes.
(vii) W ashing in distilled water, tw ice 10 m inutes each.

(viii) R insing in n/10 nitric acid, 5 m inutes.
(ix) W ashing in distilled water, tw ice.
(x) Methol hydroquinone developer, 20 m inutes.

(xi) 3 per cent sodium  thiosulphate, 5 m inutes.
(xii) R insing in water, covering in  glycerol or gum -arabic.

R esu lts

W e h av e  s tu d ie d  th e  d is tr ib u tio n  of u n s a tu ra te d  lip ids in a d re n a ls , 
co rpus lu te u m  a n d  re tin a . T he fac t th a t  p re p a ra tio n s  fix ed  for several m o n th s  
show ed th e  sam e reac tio n s  as fresh  specim ens, seem ed  to  prove th a t  th e  m ix 
tu re  of fo rm alin  a n d  ro n g a lit used  b y  us w as ab le  to  p rev en t th e  a u to -o x id a 
tio n  of th e  e th y le n e  b o n d  an d  th u s  to  allow  th e  d e m o n s tra tio n  of p e ro x id es  
o rig in a tin g  from  f a t ty  acids in  vivo  [19]. O nce th e  d ev e lo p m en t of o x id a tio n  
a r te fa c ts  in  th e  p re se rv e d  specim ens h as  been  successfu lly  in h ib ited , i t  w as 
possible to  conclude  from  a positive re a c tio n  to  a n  accu m u la tio n  of u n s a tu ra te d  
com pounds o f th e  in te rm e d ia ry  lip id  m e tab o lism . T h e  s im ultaneous b ro m in e  
ch loride an d  iod ine  reac tio n s  fu rn ish ed  som e in fo rm a tio n  regard ing  n o t o n ly  
th e  to ta l  a m o u n t o f u n s a tu ra te d  co m p o u n d s, b u t  also the  d is tr ib u tio n  o f 
u n s a tu ra te d  p o la r lip id s . A ccording to  o u r ex p erien ce , m ore in tensive  an d  m ore  
w idely  ex te n d e d  re a c tio n s  are p re se n te d  b y  th e  p re p a ra tio n s  t re a te d  w ith  
b rom ine  ch lo ride th a n  b y  those  tr e a te d  w ith  io d in e  (F ig . 3). H ow ever, th e  ro le  
o f  ste ro id  d o u b le  b o n d s in  th e  po sitiv e  reac tio n s  is s till to be c larified . S uch  
s tu d ies  are now  u n d e r  progress.

5*
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F ig .  3. Unsaturated lipids in hum an adrenal f ix ed  for three weeks in  a j form alin. Iodine  
sta in in g  (Lugol’s solution) —  b)  in  a m ixture o f form alin and rongalit. Iod ine staining (Lu- 
g o l’s solution) —  c) in  a m ixture of formalin and rongalit. Bromine chloride treatm ent and 
silver  im pregnation. U n saturated  com pounds m ore in  (b) than in (a) —  m ost in tensive  reac

tion in  (c)
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U n til some w ay  has b een  found  for th e  u n s a tu ra te d  in te rm ed ia rie s  o f 
lip id  m etabo lism  to  be iso la te d  an d  d e m o n s tra te d  in  s itu , inferences co n cern in g  
a d re n a l a c tiv ity  an d  lip id  sy n th es is  can  only b e  d ra w n  from  the  to ta l  a m o u n t 
o f u n s a tu ra tc d  com pounds [26, 27, 36]. H o w ev er, som e recen t b io ch em ica l 
fin d in g s, com pared  w ith  long  estab lish ed  m o rp h o lo g ica l fac ts, seem  to  b e a r  
o u t th e  follow ing co n sid e ra tio n s .

T here  is evidence th a t  th e  d iffe ren t lip id -s to rin g  organs alm ost in v a ria b ly  
c o n ta in  ce rta in  c a ro ten o id  yellow  dyes. E q u a lly  c o n s is te n t in th e  a d ren a ls  o f  
aged  su b jec ts  a t th e  line o f  d em arca tio n  b e tw een  c o rte x  an d  m edu lla  is th e  
o ccu rrence  of a zone of ye llow ish-b row n, resin -lik e  m a te r ia l w eakly  so lub le  in  
fa t  so lv en ts  and  considered  b y  G o m o r i  [13], L i l l i e  [23] and  W o l m a n  [41] 
to  consist of po lym erized  o x id a tio n  p ro d u c ts  o f u n s a tu r a te d  lip ids. A lip o ch ro m - 
a tic  zone of sim ilar a p p e a ra n ce  is to  be fo u n d  n e ith e r  in  juven iles n o r in  th e  
h o rm o n a lly  in ac tiv e  co rtic a l adenom as of a d u lts .

C on jugated  polyene ca ro ten o id s  po lym erize in  a ir  to  a resin-like in so lu b le  
p ro d u c t, th e  physica l fe a tu re  o f w hich show  a close re la tionsh ip  to  th o se  
of a d re n a l lipochrom es [29]. T h is can  be b ro u g h t in to  co rre la tion  w ith  o u r 
re c e n t know ledge reg a rd in g  lip id  b io syn thesis , n a m e ly  th a t  squalene [2 1 ], 
s te ro id s  [22, 43] an d  ca ro ten o id s  b u ilt  up  from  iso p ren e  all h av e  th e  a c e ta te  
m olecule as th e ir  com m on basis  [24]. This is t ra n s fo rm e d  th ro u g h  /S-hydroxy- 
/З-m e th y lg lu ta ric  acid  in to  /?-hy droxy-/5-m ethyl g lu t a ric a ldehyde (m ev ald ic ) 
acid . F ro m th is  p a r t ly  ch o leste ro l an d  stero ids a re  sy n th es ized  th ro u g h  m e v a 
lonic acid  an d  squalene , p a r t ly  also /З-m e th y lg lu taco n ie -a ld eh y d e  acid, an d  th u s  
by  p o ly m eriza tio n  iso p ren o id s  an d  th e n  c a ro ten o id s  [42]. T here is ev id en ce  
o f th e  a c e ta te  a n d  m ev alo n ic  acid  m olecule to  h e  b u ilt  in  en zym atica lly  in to  
b o th  cholestero l and  /З-ca ro ten e  in  low er o rg an ism s [1 2 ].

Since stero ids an d  ca ro ten o id s  occur to g e th e r  in  th e  ad rena l c o r te x , 
th e re  m ig h t be m orpho log ica l signs of a sh ift to w a rd s  th e  synthesis o f one or 
th e  o th e r  form  th e  in te rm e d ia ry  p ro d u c ts  of lip id  m e tab o lism . In  ac tive  o x y g en  
consum ing  processes th e  co rtico ste ro id s  w ith  a p r im a ry  m etabolic c o n tro l 
e ffect are  p ro b ab ly  sy n th es ized  so v igorously  as to  oppress th e  c a ro te n o id  
series. In c rea sed  o x y g en iza tio n  is a p t to  lead  to  a n  o x id a tiv e  p o ly m eriza tio n  
o f th e  sensitive  ca ro ten o id s , g iv ing  rise in th e  a d re n a l c o rtex  to  a zone o f in so 
lu b le  lipochrom es w hich  is in te rp re ta b le  as a m o rp h o lo g ica l ind ex  for th e  d e 
scribed  h y p e rac tiv e  fu n c tio n a l s ta te  of th e  a d re n a l co rtex .

Summary

The histochem ical analysis o f unsaturated lipids is u sually  disturbed by auto-ox idative  
reducing artefacts, developing during fixation . Their develop m en t has been successfu lly  
inhibited by the use of a m ixture of formalin and rongalit, acting at once as fix a tiv e  and  
reducing agent. Under consideration of the activ ity , so lu b ility  and dem onstration of ha lo
gens and the length of tim e th ey  take in entering additive reactions, a new m ethod has been  
evolved  for the histochem ical dem onstration of unsaturated ethylen e-typ e bonds on the basis
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o f  an additive reaction w ith  brom ine chloride. M orphological and recent biochem ical findings 
h a v e  been compared to  stress the significance o f  unsaturated lipids in both  steroid and caro
te n o id  synthesis, and in  th e  interpretation o f th e  functional state o f the adrenals.
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О ГИСТОХИМИИ НЕНАСЫЩЕННЫХ ЛИПОИДОВ, С ОСОБЫМ УЧЕТОМ
НАДПОЧЕЧНИКОВ

А. ХОРВАТ и К . ЙОБСТ

Авторы обращают внимание на самоокислительные восстановительные артефакты, 
возникающие при гистохимическом анализе ненасыщенных липоидов в связи с фикса
цией. Для предотвращения этого явления они успешно применяли фиксирующий раст
вор Ронгалитформалин, обладающий восстановительным и одновременно фиксирующим 
свойствами. После исследования присоединяющей активности, времени и раствори
мости галогенов, и способа выявления галогенного атома, авторы разработали методику, 
основанную на присоединение бромхлора, для гистохимического демонстрирования 
ненасыщенных связей этиленового типа. Сравнивая морфологические и новейшие гисто
химические данные они указывают на значение ненасыщенных липоидов в синтезе стерои
дов и каротиноидов, и в исследовании функционального состояния надпочечников.
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Ü B E R  D IE  HISTOCHEMIE D E R  UNGESÄTTIGTEN L IP O ID E , U N T E R  B E S O N D E R E R  
BER Ü C K SIC H TIG U N G  D E R  N E B E N N IE R E

ANNA KOVÁCS und K. JOBST

Verfasser lenken die Aufm erksam keit auf die bei der histochem ischen A nalyse der 
un gesättig ten  Lipoide anläßlich der Fixierung entstehend en  reduzierenden A utooxydations- 
kunstprodukte. Um deren Zustandekom m en zu verhindern, benutzten  sie als F ix ierm ittel 
R ongalit-Form alin, das auch zugleich reduziert. Unter B erücksichtigung der A d dition sak tiv i
tä t, Additionsdauer und L öslichkeit der Halogene sow ie der Indikationsart des H alogen
atom s arbeiteten sie eine au f Brom chlor-Addition beruhende M ethode zur h istochem ischen  
D em onstration  der äthylenartigen ungesättigten B indungen  aus. Unter Zusam m enfassung  
der m orphologischen und neueren biochem ischen E rgebnisse wird auf die B edeutung der 
u n gesättig ten  Lipoide in der Steroid- und C arotinoidsynthese und bei der Beurteilung des 
funktionellen  N ebennierenzustandes hingewiesen.

D r. A n n a  H o r v á t h : P écs, O rv o stu d o m án y i E g y e te m  K ó rb o n c tan i In té z e t ,  
H u n g a ry
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H u n g a ry
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