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ANS (1-anilo.8.naphthalene sulphonate)'··ll were unsuc­
cessful. Further stuciie;; t o e;;timate thc volume increase 
per link by quantituti\'c determination of the effect of 
pressure on the successiyo polymerization constants 
will be undertaken. 

'Ve thank Professor P . Putzevs for the use of his 
special equipment and Dr A. Per~oCJns and Dr K. Hel'e· 
mans for their advice. " -e also thank Mr F. Deeock for 
his technical assistance. 

D. COLLEN 
G. VANDEREYCKEX 
L. DE J\Lu:YER 

Laboratory of Physical Chemistry II, 
Uni\'ersity of Leuven, Belgium. 
Receh'ed February 2; revised April 17, 1970. 

t Lnki, K ., and G1ndner, J. A., Physiol. Ret·., 44, 127 (1964). 
'Donnelly. T. n .. Lnskow;;ki. )1. . 'Xotley, 'X., and Scheraga, H. A .• Arch. 

l1iochem. BiopJ,ys .• 56. 36~ (1955). 
• Sturtevant. J. M .• Laskowski. JUII •• ll .• Donnelly, T. H., and Scheraga, 

H. A .• J. Allier. ehem. Soc .• 77, 6168 (1955). 
• Endres, G. F., and Scheraga. II. A .. Biochemistry, 7, 4219 (1968) . 
• Stevens, C. L., and Laldfer, M. A., Biocht'mulry, 4, 31 (1965). 
• Josephs, R., and Harrington, W. F .• Biochemistry, 7, 2834 (1968). 
'B1ombiick. B., and Blombiick, )1., .Arkit, Kemi,lO, 415 (1956). 
• Ferry, J. D .. and nlorri55on, P. R., J . .Amer. Chem. Soc., 69, 388 (1947). 
• Kauzmann, W., Adv. Protein ('hem. , 14, 1 (1959). 

\0 Weber. G., and Laurence. D. J. R .. Bioche",. J., 56, 31 (1954). 
11 Dodd, G. H., and Radda, G. K., Bioch'lII. J.,1l4, 407 (1969). 

In vitro Production of Nucleolar 
Channel System by Progesterone in 
Human Endometrium 
ELECTROK microscope examination of normal human 
endometrium during the midsecretory phase of the 
menstrual cycle demonstrates that the nucleolus of the 
epithelial cell diffcrentiates into an organelle variously 
termed a nucleolar canalicular sYstem" a nucleolal' 
basket2 or a nucleolar channel systel~". Such a structure 
appears if ovulation has occurred. Nucleolar baskets 
ha\-e been seen as early as the sixteenth day of a normal 
28 day cycle. After this they may increase in number, 
reaching a maximum arolmd the twentieth day and then 
disappear, not being fOlmd later in the cycle. They 11I1\'e 
not been seen in the proliferative phase of the cycle or 
in early pregnancy. 

This system seems to be a lll1ique form of nucleolar 
differentiation having been obsen'ed in human glandular 
endometrial cells and in no other tissue. It consists of 
an involved labyrinth of channels coursing through a 
mora dense homogeneous matrix (Fig, 1). Electl'Oll 
opaque 150 A particles are arranged in a regular fashion 
around tho periphery of the total channel mass but lIla~­
also surrOLmd the indi\'idual channels (our unpublished 
results). 

Previous attempts to demonstrate the specific physio­
logical effect of progesterone by means of organ culture 
were frustrated by the induction of secretory chunges 
in the endometrial cell in the control culturet • Elcctron 
microscope examination of such organ culturcs failed 
to show nucleolar channel systemss. Using organ culture 
of proliferative human endometrium it has recently been 
shown"· 7 that progl'sterone does act directly on the 
epithelium to com'ert proliferati,'c to secretory endo­
metrium. Thus t.he effects obsen'ed in vivo could be 
mimicked in vitro . This conversion was specifically due 
to progesterone and was not produced in the control 
cultures, in cultures \I'it h oestrogen alone or with cortisol. 
'Ye undertook this stU(l\- to find out ",hether nucleolar 
diffcrentio,tion clln he induced by progesterone iII' organ 
cultures of .p.L'ol.i.fc.t:ati'·' L'l1dometriull1. 

Specimcns were ob luined aSf'pticatl);- fl'l)J\l normat­
women by endomC'tl'illl hiopsy on the tcnth day of the 
menstruul cycle. A small piece was processed for electron 
microscopy find anoll1el' was ('xamineu histologically. 
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The remaindC'f of the endomC'trium was cut into piC'ces 
1-2 mOl". Each of six pieces was placed on 'l\Iillipore' 
filter paper resting on agar enriehcd with TC 199 medium 
to which 10 P CI' cent calf sel'llm and 10 !J.g/ml. insulin 
had been addcd. In addition to control culturC's, cultures 
containing progcsterone (1 f-lg/ml. and 10 f-lg/ml.), medroxy­
progesterone acetate (1 f-lg/ml. and 10 f-lg/ml.), oestradiol 
(lO !J.g/ml.) or oestradiol (10 f-lg/ml.) plus progesterone 
(10 !J.gjml.) were prepared. Thcse were incubated at 
37 0 C in a moist atmosphere of 95 per cent oxygen aud 
5 per cent CO 2 , Specimens were examined both histo­
logically and by electron microscopy aft.er 48 and 96 h_ 
For electron microscopy, a small portion of the tissue 
was fi..'(ed in 3 per cent glutaraldehyde in phosphate 
buffer (pH 7'0) at room tempcrature for 1 or 2 h. After 
re-flxation for 1 h in 1 per cent veronal buffered osmimu 
tetroxide and subsequent dehydration, the specilllens 
were embedded in 'Epon 812'. Thin sections were double 
stained with uranyl acetate and lead citrate and examined 
in an Hitachi HU-llB electron microscope. At least 
two tissue blocks containing representati\'e samples of 
endometrium were examined from each specimen. 

The histological appearance of the control cultures 
resembled that of the original proliferative endometrium. 
Oestrogen produced no significant change. The addition 
of progesterone produced the changes characteristic of 
secretory endometrium, first sub nuclear deposition of 
glycogen, then secretion of the glycogen into the lumen 
of the glands. 

Electron microscope examination of the original 
specimen showed the characteristic appearance of pro­
liferative endometrium (ref. 8 and our unpublished data). 
Xo nucleolar channel systems were seen. Exteosi,-e 
search failed to reveal nucleolar channel systems in the 
control cultures and none were found in the cultlU'es 
exposed to oestradiol. Characteristic nucleolar channel 
systems were produced in the cultures containing proges­
terone (Fig. 2). They wero found after 48 and 96 h at 
both progesterone concentrations but it was not possible 
to quantitate the results in terms of length of exposure 
to, or concentration of, progesterone. Although our 
results suggest that differentiation may be accelerated 
in vitro, such a conclusion is not justified without further 
study. Nucleolar baskets were also produced in the culture 

- FIJ!. h-1·;lertron miCl'Qgl'aph of cn<lolllcirial cl.ithelial cell from a biops~' 
specimen takcn on lbe eighlcrn lh d:lY of a normal ~~ day cyde. A 
nucleolar channel .,-stem (;>;<;8). rh"rncteri~llc of secretory stal:& 
clillomelriulll, I; SCeJI within II", nlldells (:-;). Tho ch,mnel3 COl11\iC 
thron~h a dense matrix (111). H"II ' e partic-les (DP) arc seeD at th& 

ped!lllery of the l1ul'lcolus. (X 24,376.) 


