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Fine Structural Differentiation of Steroid-Producing Cells in the Ovary of Immature Rat 

First  appearance of estrogen in the peripheral blood 
of female rats coincides with cavitat ion of the follicles, 
epitheloid transformation of thecal cells, and with the 
first evidence of the 3fl-hydroxysteroid dehydrogenase 
(3fl-OH-SDH) act ivi ty  in the ovaryX,L In  this study we 
compared above all the character of cells displaying 
positive 3fl-OH-SDH reaction with the well-known 
picture of steroid-producing cells 3. Identification of cell 
types participating in steroid biosynthesis in the immature  
rat  ovary was also considered important .  

Ovaries of 45 Wistar  rats aged from 5 to 20 days after 
bir th were examined. A portion of each ovary was used 
for electron microscopy (fixed in Karnovsky's  mixture, 
and postfixed in OsO4), and the rest investigated histo- 
chemically for the 3fl-OH-SDH act ivi ty  (according to 
Allen with dehydroepiandrosterone as substrate). Ultra- 
thin sections from Epon 812 were examined in a Tesla 
BS 242D and JEM 7A electron microscope. Histological 
structure of the ovaries was verified in a light microscope, 
2 /, thick sections from Epon 812 were stained with 
toluidine blue. 

At  the age of 5 to 9 days, the ovary contains a great 
amount  of primary iotticles with increasing number of 
growing follicles hitherto without the antra. Interfollicular 
(interstitial) spaces contain only young indifferent fibro- 
blasts. 3fl-OH-SDH act ivi ty  is absent up to the 8th day, 
on the 9th day the first isolated formazan deposits 
appear in the periphery of follicles. At the age of 10 days 
numerous growing follicles with beginning antrum forma- 
tion, and initiating thecal epitheloid transformation 
beneath the basal membrane were observed. Simulta- 
neously, 3fl-OH-SDH act ivi ty  was demonstrated outside 
follicles in all of the ovaries examined. Though the exact 
localization is impossible, most of the formazan clumps 
occur outside the basal membrane. Between the l l t h  and 
15th day they can be found in the peripheral zone of the 
theca. 

At 10 days of age single thecal cells display the distinct 
evidence of act ivation presented first by the development 

of the Golgi complex, from the periphery of which the 
smooth endoplasmic reticulum vesicles are spreading 
diffusely into the cytoplasm. An increase in number of 
the free ribosomal component, and a dilatation of ergasto- 
plasmic formations was found. Large rod-like mitochondria 
with well developed tubular cristae appear in the cells. 
The beginning of steroidogenic transformation is also 
associated with the development of lysosomes. 

In 11- to 15-day-old rats the differentiation of thecal 
cells is proceeding, and after the 15th day the peripheral 
zone of the theca shows fully developed typical steroid- 
producing cells. The cells a r e  of polygonal shape, the 
nuclei are round with conspicuous nucleoli. The cytoplasm 
is packed with smooth-walled vesicles, and acquires a 
foamy appearance (Figure 3). Tubular cristae within the 
mitochondria are noticeable. Lipid droplets are a further 
common finding in these cells, even with the light micro- 
scope (Figure 1). No essential changes could be observed 
between the 16th and 20th day. In spiteof certain variabil- 
i ty in results i t  is possible to remark a further thickening 
of the theca and, therefore, a greater extent  of the above- 
mentioned findings. As in the preceding results the changes 
in thecal cells are increasing in the direction of the peri- 
pheral zone. The 3fl-OH-SDH act ivi ty  could not be 
demonstrated outside the thecal area (Figure 2). 

Following the 12th day, a segregation of small cell 
groups with steroidogenic features from the thecal surface 
into the interfollicular space was observed. The other 
cells in these spaces appear as histochemically non- 
reactive, without  submicroscopical evidence of steroid 
biosynthesis. Submicroscopically they show mostly the 
features of young fibroblasts. 
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Fig. 1. Follicles in the immature rat ovary at the age of 15 days. 
Accumulation of the lipid droplets in the peripheral thecal zone 
(toluidine blue). 

Fig. 2. 3fl-hydroxysteroid dehydrogenase activity in the same ovary 
as in Figure 1. 
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Fig. 3. Detail from the two adjacent steroid- 
secreting cells in the same ovary as in Figure 
1. Mitoehondria with tubular cristae, vesicular 
features of the agranular endoplasmic retieu- 
lurn, irregular lipid droplets. 

The  results  conf i rmed expl ic i t ly  t he  local and t empora l  
coincidence of t he  pos i t ive  3 f l -OH-SDH reac t ion  wi th  t he  
typ ica l  submicroscopica l  mani fes ta t ion  of s teroid bio- 
synthesis.  In  addi t ion  to the  per iphera l  zone of thecal  
cells which  begins to  reac t  on and af ter  t he  10th day,  
smal l  groups of ceils w i th  t he  ident ica l  submicroscopical  
features  and enzymat i c  r eac t i v i t y  appeared  in the  inter-  
fol l icular  spaces fol lowing the  12th day.  The  deve lopmen t  
of these  cell  groups by  segregat ion f rom the  theca  coincides 
wi th  the  described deve lopmen t  of the  so-called p r imary ,  
h i s tochemica l ly  reac t ive  in ters t i t ia l  t issue 1, 3. Cytodiffer-  
en t i a t ion  of the  ini t ia l ly  indi f ferent  theca l  cells, which in 
t he  beginning  are  indis t inguishable  f rom young  fibroblasts ,  
proceeds invar iab ly  in the  di rect ion of the  per ipheral  
thecal  zone, and the  ful ly  developed s te ro id-producing  
cells are  found close to  t he  capillaries.  Therefore,  i t  is 
suggested t h a t  the  s t imul i  for t he  cel lular  s teroidogenic  
t r ans fo rmat ion  proceed f rom the  blood vessels ra ther  
t han  f rom the  follicle. The  hypothes i s  of the  deve lopmen t  

of the  in ters t i t ia l  t issue ceils f rom the  foll icular ceils I, 3 or  
f rom the  interfol l icular  spaces per icapi l la ry  undifferen-  
t i a t ed  s t romal  cells ~ could no t  be confirmed*-*.  

Zusammen]assung. Stero id-produzierende  Zellen wur-  
den  in der  Theca  folliculi  der  geschlechtsunreifen R a t t e n  
v o m  10. Lebens tag  an e lekt ronenmikroskopisch  gefunden.  
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N e w  C h r o m o s o m i c  Base  N u m b e r  for the  H i m a l a y a n  Genus  Meriandra Benth .  (Labiatae)  

The  genus Meriandra is represented  by  2 species in the  
Ind i an  subcont inen t  (HoOKeR 1) and 1 species n a m e l y  
Meriandra bengalensis is cu l t i va t ed  for i ts  use in medicine.  
Meriandra strobililera Benth .  is a smal l  wool ly  caespi tose 
perennia l  shrub, c o m m o n l y  found on l imes tone  outcrops  
in the  V~rest-Himalayas wi th in  an  a l t i tud ina l  range of 
1200-2000 m. 

A popula t ion  (GILL 7578) of M. strobilifera f rom 
Na ldehra  (1200 m.) in the  W e s t - H i m a l a y a s  has  been 
found to  have  a haploid  chromosome n u m b e r  of 9 (Figure). 
A consis tant  game tophy t i c  number  of 9 has been obta ined  
f rom several  o ther  popula t ions  f rom So lan -Ka lka  hills. 
The  species is self compat ib le  and  self pol l inat ing.  
Chromosome  counts  were made  f rom microsporocytes  
fol lowing the  me thod  a l ready  described in a previous  
paper  (GILLS). Voucher  specimens are depos i t ed  a t  the  
H e r b a r i u m  of P a n j a b  Univers i ty ,  Chandigarh  (India).  

Rdsumd. Nouveau  nombre  de base pour  le genre du 
H i m a l a y a s  Meriandra Benth .  (labi6es). L . S .  GILL 
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Meriandra strobililera (n = 9), first metaphase. × 1350. 
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