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Alpha B-crystallin in corpora lutea of pseudopregnant rat
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Summary. Localization sites and labeling intensity of αB-crystallin in corpus luteum (CL) of
pseudopregnant rats has been studied using postembedding light and electron microscopical
immunohistochemistry. At days 2 and 18 αB-crystallin labeling was found to be significantly
higher compared with the luteal maintenance period (days 6 and 10). αB-crystallin localized
both to luteal and interstitial cells of CL.

At light microscopical level αB-crystallin labeling decreased during CL life span in the central
area of luteal cells cytoplasm and increased in the peri-plasmalemmal area. Interstitial cells
labeling was found to increase at day 6, followed by almost complete disappearance during
functional luteolysis (days 15 and 18).

Our results at electron microscopical level showed αB-crystallin to localize in cytoplasm with
close relationship with endoplasmic reticulum, Golgi apparatus, mitochondria and also in nuclei
of luteal and interstitial cells. At day 2 labeling of luteal cells was abundant in cytoplasm but
weak in nuclei. During the luteal maintenance period and functional luteolysis labeling in luteal
cells was relocalized to the peri-plasmalemmal and perinuclear areas. Labeling in nuclei of
luteal cells was weak. At the same time (day 6) interstitial cells including nuclei showed strong
labeling, which was significantly decreased during luteolysis.

Immunohistochemically detectable tubulin decreased in CL tissue during CL life span allowing
to suggest that αB-crystallin acts as chaperone, one possible role of which is to stabilize the
cytoskeleton in different CL cell types during CL formation and active functioning.
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Introduction
Alpha B-crystallin is known as a cytosolic, small

heat shock-like multimeric protein (molecular weight
20 kDa for subunits) that has anti-aggregation, cha-
perone-like properties (for review see 1, 2). The ex-
pression of the αB-crystallin gene is developmentally
regulated and induced by a variety of stress stimuli.
Although originally thought of as only contributing to
the structural and refractive properties of the lens,
αB-crystallin is not restricted to the lens and may have
wider functional significance. The extra-lenticular
expression of αB-crystallin has been reported in many
tissues (2). Alpha B-crystallin co-localizes with inter-
mediate filaments during stress, which includes vimen-
tin (3) and keratin intermediate filaments (4), and also
with β-tubulin (5). This association of αB-crystallin
with cytoskeletal elements during heat shock or stress
could indicate that the chaperone function of αB-crys-
tallin protects cellular integrity.

According to our knowledge, there are no investi-

gations concerning the detection of αB-crystallin in
corpus luteum (CL) tissue and in different cell types
of CL during pregnancy or/and pseudopregnancy. The
present study was undertaken to detect αB-crystallin
localization in CL of pseudopregnant rats at tissue and
subcellular levels and to find a correlation between
αB-crystallin and cellular cytoskeletal elements during
CL life span.

Materials and methods
Animals. Adult female Sprague-Dawley rats were

used. The rats were housed in controlled environmen-
tal conditions (22o C, 45–55% humidity, lights on bet-
ween 06.00 to 18.00 hs) and had free access to standard
pellets and tap water. All experimental protocols were
approved by the Animal Experimentation Ethical
Committee of Umeå University, Sweden.

To induce pseudopregnancy, female rats were mated
with sterile male rats. Animals were sacrificed by de-
capitation at 13.00 h at day 2, 6, 10, 13, 15 and 18 of
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pseudopregnancy (n=5 at each time-point).
Sampling. The ovaries were quickly extirpated and

tissue was fixed with solution, which consists of 0.5%
paraformaldehyde, 2.5% glutaraldehyde and 0.1%
picric acid, all in 0.1 M phosphate buffer (pH 7.4) for
2 hours at a room temperature. Individual CLs were
separated and fixed additionally in 2.5% glutaralde-
hyde in 0,1 M phosphate buffer, pH 7.4, 1 h at a room
temperature, then washed in buffer containing 1% of
bovine serum albumin fraction V (Sigma Chemicals,
St. Louis, MO, USA), incubated for 1 h with 50 mM
NH4 OH in buffer to eliminate glutaraldehyde, dehyd-
rated in a series of graded alcohol, stained en bloc with
1% uranyl acetate solution in 70o ethanol for 1 h and
embedded into Epon-812 mixture. Blocks were poly-
merized for 24 hours at 50o C.

Antibodies. Following primary antibodies were
used: Polyclonal rabbit antibody against human alpha
B-crystallin residues 1–10 (Novocastra Laboratories,
Newcastle-upon-Tyne, UK); Monoclonal anti-tubulin
antibody (Ab-4, clone DM1A+DM1B, NeoMarkers,
USA); Monoclonal anti-vimentin antibody (clone V9,
mouse IgG1 isotype, Sigma. Secondary antibodies used
were Goat anti-rabbit IgG labeled with 20 nm colloi-
dal gold particles or Goat anti-mouse antibody labeled
with 20 nm colloidal gold particles (Pelco International,
Redding, CA, USA).

To demonstrate specificity of the immunogold
labeling the primary antibody was omitted in control
sections (both for immunohistochemistry and immuno-
cytochemistry) – sections were incubated with the
antibody diluent only, followed by the nanogold probe.

Immunohistochemistry. Light microscopical immu-
nohistochemistry was performed on semithin sections
(1 mm) cut on the LKB V (LKB-Produkter AB, Swe-
den) ultramicrotome and collected on BioBond tissue
section adhesive (British BioCell International) coa-
ted microscope slides, counterstained after performing
immunoreactions with methylene blue and mounted into
BioMount tissue mounting medium (British BioCell
International). For immunohistochemical investigation
3–5 different CLs (from different rats) at each time-
point (days 2, 6, 10, 15 and 18) were used. Blocks
were trimmed in a way that all different regions of CL
were included (theca, granulosa or luteal cells and
central interstitial region). A set of serially cut semithin
sections was made of each CL (22 slices, every 3rd

slice was collected, all together 8 semithin sections from
each CL). The starting site for sectioning was randomly
selected near the “equatorial” layer of CL.

Immunoreactions for light microscopical immuno-
histochemistry combined following steps:

1) blocking of non-specific binding with solution

consisting of 1% (v/v) of cold-water fish skin gelatin
(Sigma) and 1% (v/v) of heat-inactivated normal goat
serum in Tris buffered saline (TBS, 0.05 M Tris, 0.15
M NaCl, 0.0025 M KCl, pH=7.6) in a humid chamber
at +4oC for 12 h or for 1 hour at a room temperature;
2) washing in TBS (5 changes, 5 min. each); 3) in-
cubating with primary antibody in 1:100 or 1:200 dilu-
tion in TBS for 1 hour at a room temperature in a
humid chamber or overnight (16–18 hours) in a humid
chamber at +4oC; 4) rinsing with TBS with 0.1%
Tween-20 (Sigma), three times for 10 minutes; 5) in-
cubating with secondary antibody labeled with 20 nm
colloidal gold particles in 1:100 dilution in TBS for 1
hour at a room temperature in a humid chamber. To
avoid non-specific binding with aggregated nanogold
complexes the solution was previously centrifuged for
10 min. at 1250 g; 6) rinsing with TBS with 0.1%
Tween-20 (3×10 min.) and bidistilled deionized water
(3×10 min) followed by air-drying; 7) processing with
BioCell LM/EM Silver Enhancing Kit (British BioCell
International) to make a nanogold label visible at light
microscope level (5–10 min., final diameter of dots
200 nm); 8) careful washing with deionized bidistilled
water and air-drying. Sections were counterstained with
toluidine blue and mounted with BioMount.

Immunocytochemistry. For immunocytochemical
investigations 3–5 different CLs (from different rats)
at each time-point (day 2, day 6, day 11, day 13 and
day 18) were used. Thin (60 nm) sections were cut
from Epon-812 blocks on an RMC MT-XL ultra-
microtome (Boeckeler Instruments, Inc., Tuscon, AZ,
USA) and collected on 150 mesh nickel grids (Sigma).
Immunoreactions for immunocytochemistry combined
following steps: 1) blocking non-specific binding on a
25 ml droplet of a blocking solution for 30 min. at a
room temperature, a section face down. The blocking
solution consisted of 0.1% Tween-20, 1% (v/v) cold-
water fish skin gelatin (Sigma) and 5% (v/v) heat-
inactivated normal goat serum, all in Tris buffered
saline (TBS, 0.05 M Tris, 0.14 M NaCl, 0.0027 M
KCl, pH=7.6); 2) incubating on the surface of a 25 ml
droplet with primary antibody in 1:100 or 1:200 dilu-
tion in TBS for 1 hour at a room temperature or over-
night (16–18 hours) in a humid chamber at +4oC; 3)
rinsing with TBS with 0.1% Tween-20, three times
for 10 minutes; 4) incubating on the surface of a 25 ml
droplet with secondary antibody labeled with 20 nm
colloidal gold particles in 1:100 dilution in TBS. To
avoid non-specific binding with aggregated nanogold
complexes the solution was previously centrifuged for
10 min at 1250 g; 5) rinsing with TBS with 0.1%
Tween-20 (3×10 min.) and bidistilled deionized water
(3×10 min.); 6) stabilization of immunocomplexes with
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2% water solution of glutaraldehyde, 5 min at room
temperature; 7) careful washing with bidistilled deio-
nized water to remove unbound gold conjugate: dipping
of grids into water, 60 strokes, 2 changes, and 3×10
min. on a droplet of water and air-drying; 8) staining
of sections with 2% osmium tetroxide, uranyl acetate
and lead citrate. The grids were examined and photo-
graphed using Philips Tecnai 10 or JOEL 1200 EX II
transmission electron microscopes.

Image analysis. Quantitative and qualitative me-
thods of image analysis were both used. For qualitative
evaluation of immunolabel localization at light mic-
roscope and electron microscope levels in different cells
(luteal cells, interstitial cells) and different cellular com-
partments of luteal cells a semiquantitative scale was
used. Computer-assisted quantitative image analysis
was based on the technical set-up including an Olympus
BX 50 microscope (Olympus Optical; Tokyo, Japan)
and a digital camera (Camedia C-2020Zoom, Olympus
Optical, Japan). At least 10 microscopic fields were
captured for analyses from each semithin section at
the final magnification 1833x. The software used for
counting of silver dots was Adobe Photoshop, version
5.0 (Adobe Systems; Mountain View, CA, USA).
Using the Magic Wand tool in the Select menu of Adobe
Photoshop the dark black area of silver label was se-
lected. The Similar command in the Select menu allo-
wed all immunolabels to be selected automatically. An

optical density plot was generated using the Histogram
tool in the Image menu (6). The value of labeled pixels
was recorded in the Microsoft Excel worksheet.

Statistical analysis. Unpaired tests were performed
between the groups with Student’s two-tailed t-test
using the Microsoft Excel statistical package. All va-
lues are means ±SE. Statistical significance was defined
as p<0.05.

Results
Localization and intensity of alpha B-crystallin la-

beling in corpus luteum of rat. In the study we eva-
luated the labeling intensity and the cellular distribution
of αB-crystallin in CL of pseudopregnant rats using
postembedding light microscopical immunohistoche-
mical method with antibodies against αB-crystallin and
nanogold-labeled secondary antibodies. We found the
total labeling in CL tissues for αB-crystallin to be sig-
nificantly higher at day 2 and day 18, compared with
the luteal maintenance period (days 6 and 10). Immu-
nohistochemically detectable αB-crystallin content in
the whole CL tissue decreased significantly during
pseudopregnancy and had minimum level at days 6
and 10, in the luteal maintenance period, and also at day
15, when the luteal regression period began (Fig. 1).

During the CL life span we found also changes in
the localization of immunolabels at light microscope
level in luteal and interstitial cells (Table and Fig. 2).
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Fig. 1. Changes in the amount of  αB-crystallin immunolabeling during pseudopregnancy in rat corpora lutea
Silver-enhanced nanogold label of secondary antibody, in pixels, mean ± SEM.

Differences are significant at p<0.05: day 2 vs day 15, day 2 vs day 10, day 18 vs day 15, day 18 vs day 10 and day 18
vs day 6.

Alpha B-crystallin in corpora lutea of pseudopregnant rat
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Table. Evaluation of  αB-crystallin localization in corpora lutea of pseudopregnant rat

                         Luteal cells
Time point central peri-plasmalemmal perinuclear nucleus Interstitial cells

cytoplasm cytoplasm cytoplasm

Day 2 +++ + ++ + +
Day 6 ++ +++ ++ + ++++
Day 10 + + + + ++
Day 15 0 ++ + + +
Day 18 0 +++ + + 0

Semiquantitative scale of evaluation: 0 – labeling is very weak, + – labeling is weak,
++ – labeling is moderate; +++  – labeling is strong; ++++ – labeling is very strong.

Fig. 2. Immunohistochemical localization of  αB-crystallin (A, B, C) and tubulin (D) in corpus luteum tissue
of pseudopregnant rat. Silver enhanced nanogold label counterstained with toluidine blue, semithin sections
αB-crystallin labeling is abundant in luteal tissue at day 2 (A), decreases at day 10 in luteal tissue showing still
abundant labeling in theca layer (B) and is weak in luteal tissue at day 15 (C). Tubulin labeling locates in interstitial

cells and decreases during CL life span (D, day 15). Magnification: ×1000 (A), ×500 (B), ×900 (C) and ×700 (D).

At day 2, in the period of luteal development, abundant
immunolabeling was found in luteal cells, where it
mostly located in the central region of cytoplasm and
in perinuclear area. Labels were found also in nuclei
of luteal cells. At the same time interstitial cells (endo-

thelial cells, pericytes, macrophages) showed a weak
labeling and their nuclei were almost devoid of labels.
During the luteal maintenance period (days 6 and 10)
labeling was seen in luteal and interstitial cells. In in-
terstitial cells and especially inside their nuclei the de-
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tectable increase in immunolabel was observed. Inside
luteal cells labels were found mostly at peri-plasma-
lemmal region of cytoplasm, whereas localization of
label at perinuclear area was weaker than at day 2.
Label was also found inside nuclei of luteal cells.
During the luteal regression period or functional lute-
olysis (days 15 and 18) immunolabeling in luteal cells
was found to disappear from the central area of cyto-
plasm, to diminish in the perinuclear area, in nuclei,
and to accumulate in peri-plasmalemmal region. The
level of immunohistochemically detectable αB-crys-
tallin in CL tissue was the highest at these days. All
the labeling was found to locate in luteal cells as endo-
thelial cells were devoid of immunohistochemically de-
tectable αB-crystallin.

Changes in tubulin and vimentin immunolocali-
zation. According to qualitative evaluation immunohis-
tochemically detectable tubulin (Fig. 2) decreases
during CL life span. At day 2 and 6 visible amounts of

tubulin were in interstitial cells. From the day 10
immunolabeling decreased and only few labels were
found at day 18. Immunohistochemically detectable
vimentin labeling was weak and changes in amounts
of vimentin during pseudopregnancy were not detected.

Electron microscopical immunocytochemical
localization of alpha B-crystallin in CL. Our results
on electron microscopical level showed that immuno-
cytochemically detectable αB-crystallin in luteal cells
and interstitial cells of the CL tissue locates to cyto-
plasm with close relationship with endoplasmic reti-
culum, Golgi apparatus and also in mitochondria, and
in nuclei of luteal and interstitial cells. During life span
of CL changes in the labeling intensity and localization
were found. At the development of CL (day 2) labeling
was abundant in cytoplasm of luteal cells but weak in
nuclei. Interstitial cells were weakly labeled and their
nuclei were devoid of labels (Fig. 3).

During the luteal maintenance period (days 6 and

Fig. 3. Immunocytochemical localization of αB-crystallin in corpus luteum tissue of pseudopregnant rat
at luteal development (day 2). Osmium-free fixation

A – parts of luteal cells (LC) and interstitial cell (IC). Perinuclear areas of luteal cell (in rectangles) are shown separately
(B and C) at higher magnification. C – central cytoplasm area of luteal cell at higher magnification. In both perinuclear
(B, C) and central cytoplasm areas (D) label locates in cytoplasm with close relationship with endoplasmic reticulum,
Golgi apparatus (arrows) and in mitochondria (arrowheads). N – nucleus.

Alpha B-crystallin in corpora lutea of pseudopregnant rat
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11) amounts of gold particles in luteal cell cytoplasm
seemed to decrease slightly but more labeling was found
in mitochondria. Labeling in luteal cells was more
abundant at the periphery of cytoplasm, the peri-plas-
malemmal and the perinuclear areas but weak in nuclei.
At the same time, especially at day 6, labeling of inter-
stitial cells was abundant. Gold particles were nume-
rously found in nuclei of endothelial cells, pericytes
and macrophages, where it locates by the perimeter of
heterochromatin area (Fig. 4).

At day 13 labeling in luteal cells was located again
mostly in the perinuclear area, where accumulation of
gold particles was found with close connection of
cytoskeletal fibers. Strong labeling was detected in
nuclei also (Fig. 5). At the time of active luteolysis,
day 18 (Fig. 5), no changes compared to day 13 were
found in luteal cells. Labeling was found in the peri-
plasmalemmal and perinuclear areas and in nuclei of
luteal cells. At the same time labeling was weak in

cytoplasm and nuclei of endothelial cells. Surprisingly
some interstitial cell types, probably macrophages
showed abundant labeling, especially in their nuclei.

Discussion
Small heat shock proteins (sHsps) constitute one

of the major heat shock protein families and are
characterized by the molecular mass of 15–42 kDa.
Initially thought to be lens-specific protein, αB-crys-
tallin has been identified also in many other tissues
(2). According to our knowledge, αB-crystallin in
ovary tissues has not been studied but it is found in
clearly detectable amounts in cultured ovarian carci-
noma cells (7).

The results of our study demonstrate the ability of
both luteal and interstitial cells of the pseudopregnant
rat CL to show presence of αB-crystallin. Total immu-
nolabeling for αB-crystallin detected at light micro-
scope level decreased during pseudopregnancy. The

Fig. 4. Immunocytochemical localization of αB-crystallin in corpus luteum tissue of pseudopregnant rat
at day 6. Osmium-free fixation

Localization of label in nuclei of interstitial cells (A, B), in nuclei of luteal cells (C, D), in peri-plasmalemmal area of
luteal cell (A) and perinuclear area of luteal cell (C, D). IC – interstitial cell; LC – luteal cell; N – nucleus; arrows –

label in cytoplasm, endoplasmic reticulum or nucleus; arrowhead – label in mitochondria.
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maximal values were at day 2, at the time when CL
was developing, and at day 18, at the end of functional
luteolysis when structural luteolysis or apoptosis began.
We showed that during final stages of CL life span
αB-crystallin disappeared from interstitial cells of CL.
The biological role of αB-crystallin and other members
of sHsp family is believed to act as molecular chape-
rones and to have cytoprotective activity in a variety
of human diseases, including ischemia, inflammation,
and infection in vitro and in vivo (1, 2). We can suggest
that up-regulation of αB-crystallin synthesis in the last
stage of CL life span is to maintain cells integrity during
luteolysis and when the protective capacity is exhau-
sted, structural luteolysis is initiated. It is supported
by our preliminary results demonstrating low levels of
αB-crystallin at day 21 (data not shown).

Our results at electron microscopical level showed
that immunocytochemically detectable αB-crystallin
in luteal cells and interstitial cells of CL tissue was
localized in cytoplasm with close relationship with

endoplasmic reticulum, Golgi apparatus and also in
mitochondria, and in nuclei of luteal and interstitial
cells. During life span of CL changes in localization
sites could be followed. At day 2 cytoplasm of luteal
cells was abundantly and diffusely labeled but at days
6 and 10 labeling attained peripheral location at peri-
plasmalemmal and perinuclear regions. At the later
stages the same peripheral localization pattern was seen
in cytoplasm with much higher labeling in nucleus.
The same phenomenon of labeling relocalization in
interstitial cells could be detected. At day 2 labeling
was weak in cytoplasm and missing in nucleus, at days
6 and 10 it was equally strong in nucleus and cyto-
plasm, followed by decrease at days 13 and 18. Surp-
risingly only macrophages at day 18 showed intensive
labeling. This finding of labeling relocalization is in
accordance with the study of R. Klemenz, et al (8)
showing cytoplasmic αB-crystallin to be translocated
upon heat shock to the insoluble fraction, perinuclear
and membrane regions. It is also shown that in astro-

Fig. 5. Immunocytochemical localization of αB-crystallin in corpus luteum of pseudopregnant rat at days
11 (A), 13 (B) and 18 (C, D). Osmium-free fixation

Moderate amount of label in luteal cell (A) nucleus and cytoplasm and abundant labeling in interstitial cell nucleus (B)
at days 11 and 13. At day 18 interstitial cells were very weakly labeled (C) with exception of few cells (D).
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cytes exposed to stress αB-crystallin is condensed in
granules around the nucleus and co-localized with
intermediate filaments (9).

αB-crystallin is known to act as chaperone for ac-
tin microfilaments, desmin intermediate filaments (10),
and tubulin subunits of microtubules (11) protecting
them from heat shock and oxidative stress-induced
damage (12). Cytoskeleton plays an important role in
a corpus luteum function. After the formation of corpus
luteum, both granulosa and theca cells express immu-
noreactivity for vimentin and in the luteinized granulosa
cells immunoreactivity for cytokeratins, desmin (13)
and tubulin was detected (14). G. Selstam et al. (15)
showed immunohistochemically in pseudopregnant rats
that desmin was localized mainly in vascular smooth
muscle cells with increase in content after day 6. Results
of our study, especially detected changes in αB-crys-
tallin distribution in different CL cell types and parallel
changes in tubulin amounts allow us to speculate that
relocalization of immunohistochemically detectable
αB-crystallin during CL life span may be explained
through its action on cytoskeleton components.

According to qualitative evaluation, immunohisto-
chemically detectable tubulin labeling was decreased
during CL life span. At day 2 and day 6 of pseudo-
pregnancy visible amounts of tubulin were in interstitial
cells. From the day 10, tubulin labeling decreased and
only few labels were found in CL tissue at day 18.
Visible changes in vimentin immunostaining in CL
during pseudopregnancy were not detected. It is in
accordance with the study of I. Nilson et al. (16) sho-
wing no changes in the immunohistochemical staining
intensity of vimentin in a blood vessel of endothelial
cells and cytokeratins in theca layer cells in pseudo-
pregnant rat CL. We were able to show only weak
immunostaining of vimentin mostly inside cytoplasm
of interstitial cells. The association of filaments and
microtubules with αB-crystallin is thought to stabilize
the cytoskeletal structures (17) as interaction of fila-
ment network with αB-crystallin has been visualized
by electron microscopy revealing αB-crystallin partic-
les to decorate filaments (3, 18).

In the present study we found translocation of im-
munolabel from cytoplasm to nuclei and decreased
labeling of interstitial cell nuclei at the time of luteo-
lysis. The role of αB-crystallin in nuclei is still unso-
lved. It has been shown in cultured Chinese hamster
ovary cells that during cell division αB-crystallin was
excluded from condensed chromatin, however, the
protein again appears in newly formed nuclei after the
completion of cytokinesis suggesting a conditional,
regulatory role for αB-crystallin in cell nucleus (19).

W. M. Xiao et al. (20) showed αB-crystallin transloca-
tion from cytoplasm to nucleus in cardiomyocytes. Re-
cently was found that sHsp27, very close to αB-crys-
tallin, binds in nucleus to special cell death inhibiting
RNA (CDIR), which forms complex with AUF1 (re-
gulator of mRNA turnover) and has anti-apoptotic
function (21). These investigators have also speculated
that sHsp27 in nuclei might modulate AUF1 activity
as it was reported to regulate cyclooxygenase-2 (COX-
2) mRNA stability through an AUF1-binding element
(22). M. C. Kamradt et al. (23) have shown that αB-
crystallin inhibits both the mitochondrial and death
receptor apoptotic pathways and that (24) expression
of αB-crystallin, but not sHsp27, is sufficient to inhibit
differentiation-induced myoblast apoptosis and that
αB-crystallin negatively regulates differentiation-
induced myoblast apoptosis by inhibiting the proteo-
lytic activation of caspase-3. In our study we have also
found an accumulation of αB-crystallin in mitochond-
ria, especially at day 6 when CL functions with maxi-
mal activity. During the luteolysis (from day 13), which
is characterized by the destruction of cellular structures,
labeling in mitochondria was decreased.

There is experimental evidence that αB-crystallin
expression is enhanced by prostaglandins (25). Inhi-
bitors of cyclooxygenases and lipoxygenases and acti-
vators of phospholipase A2 stimulate the induction of
αB-crystallin in vitro during heat or arsenite stress – a
response, which was also shown with aspirin in vivo
in the adrenal glands and other tissues (26). In ewes,
induction of luteolysis by treatment with prostaglandin
F2α rapidly and dramatically reduces the number of
luteal cells staining positive for tubulin (14). The disap-
pearance of tubulin occurs before decreased luteal
concentrations of progesterone, indicating that disrup-
tion of the cytoskeleton precedes decreased synthesis
of progesterone. However, it is not clear whether dis-
ruption of the microtubule network prevents transport
of cholesterol to mitochondria or disturbs other aspects
of luteal steroidogenesis. Thus prostaglandin F2α-in-
duced disruption of the cytoskeleton may impair syn-
thesis of progesterone early during luteolysis. During
functional luteolysis morphological changes in ste-
roidogenic luteal cells do not become evident until 36
hours after exposure to prostaglandin F2α, although
the steroidogenic capacity of the cells is markedly
reduced by this time (27). At the same time endothelial
cells in capillaries of CL from ewes exhibit dramatic
morphological changes that are indicative of apoptosis
(28). It is suspected that degeneration of endothelial
cells is a direct effect of prostaglandin F2α but this has
not been proven.
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Conclusions
In this study, we have shown for the first time that

αB-crystallin is present in both luteal and interstitial
cells of corpus luteum. Furthermore, we showed trans-
localization of αB-crystallin in luteal and interstitial
cells during CL life span and its correlation with the
tubulin cytoskeletal system.

These results shed light on the role of αB-crystallin
as chaperone, one possible role of which is to stabilize
the cytoskeleton in different CL cell types during the

CL formation and active functioning. Events that cau-
se luteolysis induce relocalization of αB-crystallin in
luteal and interstitial cells that may decrease chapero-
ne activity of αB-crystallin and, in spite of the total
amount of the protein in CL tissue, will cause apopto-
sis.
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Alfa B-kristalinas tariamai vaikingų žiurkių geltonajame kūne
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Raktažodžiai: mažo terminio šoko baltymas, alfa B-kristalinas, geltonasis kūnas, imunohistochemija, ląste-
lės griaučiai.

Santrauka. Siekiant nustatyti αB-kristalino buvimo vietą ir lygį tariamai vaikingų žiurkių geltonajame
kūne, naudotas šviesinis ir elektroninis imunohistocheminis mikroskopavimas. Antrą ir aštuonioliktą tyrimo
dieną αB-kristalino buvo rasta žymiai didesnis kiekis palyginus su tuo, kuris buvo matomas geltonojo kūno
žydėjimo stadijos metu (šešta ir dešimta diena). Alfa B-kristalino rasta geltonojo kūno luteininėse bei intersticinėse
ląstelėse.

Atlikus šviesinę mikroskopiją, nustatyta, kad per geltonojo kūno egzistavimo laikotarpį  alfa B-kristalino
kiekis luteininių ląstelių citoplazmos centrinėje dalyje sumažėjo, o aplink plazmolemą – padidėjo. Intersticinėse
ląstelėse alfa B-kristalino kiekis labiausiai padidėjo šeštą dieną, o funkcinės luteolizės metu alfa B-kristalinas
beveik išnyko (penkiolikta ir aštuoniolikta diena).

Elektroninio mikroskopavimo metu gauti duomenys rodo, kad alfa B-kristalino esama citoplazmoje, taip pat
netoli endoplazminio tinklelio, Goldžio komplekso, mitochondrijų, taip pat ir luteininių bei ląstelių branduoliuose.
Antrą dieną alfa B-kristalino buvo gausu luteininių ląstelių citoplazmoje, bet mažai branduolyje. Geltonojo
kūno žydėjimo ir funkcinės luteolizės laikotarpiu alfa B-kristalinas luteininėse ląstelėse pakeitė savo vietą ir
buvo matomas aplink plazmolemą ir branduolį. Luteininių ląstelių branduoliuose  alfa B-kristalino buvo labai
nedaug. Tuo pat metu (šeštą dieną) intersticinėse ląstelėse, įskaitant ir jų branduolius, buvo daug alfa B-kristalino,
kurio kiekis luteluteolizės metu buvo žymiai sumažėjęs.

Imunohistochemiškai aptinkamo tubulino sumažėjo geltonojo kūno audinyje per geltonojo kūno egzistavimo
laikotarpį. Taigi galima manyti, kad alfa B-kristalinas veikia kaip palydovas, kurio viena iš galimų funkcijų –
stabilizuoti ląstelių griaučius įvairių geltonojo kūno ląstelių tipuose geltonojo kūno formavimosi ir aktyvaus
funkcionavimo laikotarpiais.

Adresas susirašinėjimui: R. Masso, Department of General and Molecular Pathology, University of Tartu, Ravila 19,
50411 Tartu, Estonia. El. paštas: masso@ut.ee
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