Histochem Cell Biol (1999) 111:83-84 © Springer-Verlag 1999

CORRESPONDENCE

Walter E. Stumpf

Localizing estradiol and other diffusible hormones
and drugs by autoradiography and immunocytochemistry

Accepted: 17 September 1998

In a recent article, Jungblut and Sierralta (1998) presentdn the past, several investigators have applied different
ed a technique for the identification of target cells bixatives, alone or combined, that would covalently link
“immunohistochemical detection of covalently reathe steroid molecule and have also tried photoaffinity la-
ranged estradiol” in rehydrated paraffin sections. Locdleling. All proved impractical. By contrast, the dry- and
izing diffusible compounds at cellular—subcellular levethaw-mount autoradiography techniques were developed
is notoriously difficult and fraught with pitfalls. Variousto avoid the many steps and dangers associated with fix-
techniques have been recommended during the past ftion, embedding, and repeated washings. Thaw-mount
decades. There are claims galore. Most had to be almneradiography is based on the premise of studying the
doned. As we have pointed out before, artifacts wammolested tissue with minimal treatment, while achiev-
sometimes misinterpreted as data and published asimg- maximal structural integrity and high resolution.
sults (e.g., Pfaff 1968; Brokelmann 1969; Wezemd&meeze-mounting of unfixed and unembedded tissue, thin
1976). Now what appears to be the successful use oframen sectioning, and thaw-mounting (controlled by
acetic acid—formaldehyde mixture for the fixation andry-mounting) on dry photographic emulsion are crucial
immobilization of estradiol should be applauded. steps toward achieving authentic cellular—subcellular lo-

If estradiol, or any other diffusible steroid or drugzalization of diffusible compounds. By comparison, this
can be immobilized by liquid fixation and localized at itgrocedure is neither “laborious” nor “labor-intensive”, as
original in situ cellular and subcellular locus of depossometimes misjudged, but simple, sensitive, and expedi-
tion and binding without loss and translocation — amat as documented by the many successful applications
then withstand subsequent decalcification, graded aleod discoveries made with this technique (Stumpf 1998).
hol dehydration, immersion in xylene, embedding in par- The authors state that their method is “less laborious”
affin, and, after the tissue block is sectioned, renewadd has “the same functional relevance as autoradiogra-
immersion in xylene for deparaffinization, graded alc@hy”. While the latter may theoretically be the case, this
hol rehydration, repeated incubation with antibodies feemains to be further established. There appears to be
several hours, several washings, counterstaining, wastme agreement with our published autoradiographic da-
ing, and again dehydration — it would indeed be an é&; but there are also differences. In our autoradiograms
traordinary achievement and promises wide applicationth 3H-estradiol, there is evidence for localization of ra-
One wonders how a substance attached to protein by idieactivity not only in granulosa cells of ovarian folli-
ic and van der Waal forces can be visualized at its origlies, but also in theca and interstitial gland cells as well
nal in situ site without translocation when covalent linkas in antral steroid-binding protein, all of which appear
age — though carefully expressed by the authors as “segative in the authors’ immunohistochemical studies
valently rearranged” — is achieved during or after diffuvith antibodies to estradiol. Arterial walls in uterine tis-
sion of an acid—formaldehyde solution. After covalestie are stated by the authors to be unstained with estradi-
linkage has been completed, the subsequent use of sesleantibodies, but we have shown them to be labeled with
al solvents should not matter, although it might. SH-estradiol in autoradiograms.

In the present studies with antibodies to estradiol, nu-
clei of the vaginal epithelium are stained much more

W.E. Stumpf (]) S strongly in diestrus (Fig. 3a) as compared to the periovu-
'([,'ﬁcf)gﬁgmaa'clglsotg;t:n%fg;?cgo?('iitg'lgggon, latory condition (Fig. 3b; Jungblut and Sierralta (1998).
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els of estradiol about five times higher than those in dies-There is a need for applying reliable cytochemical
trus. Accordingly, one would expect reversed staining iprocedures for the identification of cellular and subcellu-
tensities for those shown in Fig. 3a and b. Of course, daratarget sites of hormones and drugs, both for experi-
general matter, it needs to be considered that variatiomsntal and clinical diagnostic purposes. Amazingly,
may be attributable in part to different endocrine statpbarmaceutical companies are, in general, not held to
and species of the experimental animals and that cellultiizing histochemical approaches for cellular target
concentration of the receptor is not a constant parametddentification in drug research and development. Accord-

With autoradiography, quantification is easily possiblengly, for most drugs precise information is lacking
and even the number of molecules can be calculagdmbut in situ cellular sites of action, related effects, side
(Stumpf etal. 1981). This is not so with immunohist@ffects, or toxicity. Information derived merely from the
chemistry. Through quantitative autoradiography, a hieraequired routine radioassays with excised organs or tis-
chy of ligand binding to receptor in different target tissuese pieces and from whole body autoradiography is
can be demonstrated. This appears to be of functiogagssly deficient and may be useless or even misleading
therapeutic, and toxicological significance (Stumpf 1995jMonro 1994; Stumpf 1995, 1996).

In order to validate the technique of Jungblut and Sierr- These latter considerations attribute further impor-
alta, additional experiments with radiolabeled estradisince to the efforts of Jungblut and Sierralta. Decades of
would be desirable. Possible loss of compound could diadies of steroid-receptor interactions with homoge-
measured at each step, including the untreated tissue priped tissue components apparently have led these bio-
to fixation, the treated tissue after fixation, after alcohol dehemists to the present development of a new histochem-
hydration, and after the treatment with antibodies. For inal approach. They have recognized the need to link
stance, using“C-estradiol as an indicator, after fixatiorbiochemical in vitro and cytochemical in vivo informa-
with cold picric acid—paraformaldehyde and a similar ertien for a better understanding of mechanisms of action,
bedding—deembedding procedure followed by immunoh&nad others should too. It is unfortunate that drug authori-
tochemistry with antibodies to estradiol, the tissue sectidiess seem unaware of the urgent need to request more
contained between 7 and 27% of the t&t@lestradiol de- precise and revealing research techniques. In this light
termined to be initially present in rat paracervical ganglidungblut and Sierralta deserve high praise for their ar-
after incubation in 7 nM4C-estradiol (Thompson et al.dent efforts in this field.

1985). Possible translocation of estradiol could be detected
through the parallel use of thaw-mount autoradiography.
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