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SUMMARY: The study was conducted to check the validity of glycohistochemistry and the immunohistochemistry as valuable tools
for the detection of the cyclic changes in the bovine endometrium during the luteal phase. Parafiin sections have be&oprépatedrine
tissue specimens taken from 7 adult, clinically healthy, and apparently non-pregnanBeswsufu$. The histological findings revealed
abundant populations of mast cells, especially within the subepithelial zone of stratum compactum and fewer numbers elodertethial
glands in the stratum spongiosum, myometrium and perimetrium. The glycohistochemical findings indicated bindings sites hithimat
epithelium for GSA-1, DBA and WGA, but not for PNA. Yet, the glandular epithelium displayed bindings sites for all thetifoair $etme
endometrial stromal cells and blood vessels exhibited binding sites only with GSA-1 and WGA. The immunohistochemicahiivaoigs s
strong immunoreactivity (IR) to angiotensin converting enzyme (ACE) within the apical surfaces of the luminal and glatitkliar egaluced
to moderate reactivity within the cytoplasm, vascular endothelium and periglandular solitary stromal cells. In conclusjoogrtighic
distribution of lectin binding sites and of the ACE-IR may represent useful tools to investigate the cyclic, hormone-centtoitestrial
changes. This could be of value in understanding and interpretation of the pathophysiology of the bovine endometrium.
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INTRODUCTION

The histological structure of the bovine uterugproliferative) and luteal (secretory) stages. The proliferative
displays that it is built up of an outermost layer perimetriumstage of the endometrial cycle is under the effect of estrogen,
a middle myometrium, and an innermost layer endometriunwhereas the secretory stage is under the effect of
Endometrium, represents the uterine mucosa, which subjegtegesterone (Espejel & Medrano, 2017). The uterine glands
to hormonal-related cyclic changes (Priedkalns & Leiseexist in the endometrial stroma. The endometrial glands
2006; Liebich, 2010; Espejel & Medrano, 2017). Théelong to the simple, tubular, and branched glandular
endometrial stroma lies under the luminal epithelium and éattegory. They produce the histotrophic secretion (&tay
made up from connective tissue containing the uterirad., 2001; Welsch & Sobotta, 2005; Salometnal, 2005;
glands. The endometrial stroma consists of a superficial, suliebich, 2010; Espejel & Medrano, 2017). The glands are
epithelial zone called stratum compactum and a deep zdimeed with a simple columnar epithelium of secretory and
called stratum spongiosum. Whereas, the stratunon-secretory ciliated cells (Priedkalns & Leiser, 2006;
compactum includes a densely organized array of connectizepejel & Medrano, 2017). Whereas, the growth and
tissue elements and immune cells, the stratum spongiosbranching of the glands is promoted by estrogen, the coiling
displays a more loosely organized elements permeateddnd the secretory activity of the glands are progesterone-
blood vessels, immune cells and endometrial glandlependent (Priedkalns & Leiser, 2006).

(Priedkalns & Leiser, 2006; Espejel & Medrano, 2017).
It is worth noting that the secretory activity of the

Endometrium subjects to hormone-dependent cyclicterine glands is best studied using lectins or
changes, and thus passes through two stages: follicugdycohistochemistry (Lee & Damjanov, 1985; Bychkov &
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Toto, 1986, 1987; Aoket al, 1989; Jones & Aplin, 2009; MATERIAL AND METHOD
Clark, 2015; Singh & Sharma, 2022). Lectins are prevalent
proteins of non-immune origin, present in diverse livind\nimals and tissues.The uterine tissue specimens were
organisms, which specifically bind defined monosaccharidésken from 7 adult (average age 3 years), clinically healthy,
or oligosaccharides. Many lectins were identifiedgows Bos tauru} slaughtered at the local abattoir in Cairo,
characterized and applied as valuable tools in studyifgypt. Specimens were taken immediately after slaughter.
glycoconjugates (Wt al, 2009). Lectins are frequently
applied to investigate the glycoconjugates in male (Cetlvo Conventional Histological Studies Specimens of uterine
al., 2000; Heet al,, 2003; Parillet al, 2009; Schiclet al, tissues were subjected to fixation in neutral buffered
2009; Alkafafy & Sinowatz, 2012; Alkafafy, 2022) andformalin, dehydration in ascending grades of ethanol,
female (Carson, 2002; Jones & Aplin, 2009; Clark, 201%learing in xylene, embedding in paraffin wax and sectioning
Yu et al, 2020) reproductive systems in different speciesinto 5um thick sections. Tissue sections were mounted on
coated glass slides. Sections were stained with hematoxylin
The mammalian uterus displays a high content @nd eosin, as well as with Alcian and Toluidine blue as
glycoconjugates, especially in the apical surfaces of epithel@déscribed by Bancroét al (1996).
cells and the endometrial secretions (Carson, 2002; Clark,
2015). Secretions of the endometrial glands increasectin histochemistry. Distribution of glycoconjugates in
significantly during the luteal phase of the reproductive cycléhe uterine tissues was investigated using four different
These secretions possess high content of glycoconjugaflasrescein isothiocyanate (FITC) conjugated lectins (Sigma-
that promote specific uterine functions, for instancd@ldrich, Munich, Germany). Dewaxed and rehydrated
implantation (Jones & Aplin, 2009; Clark, 2015). Glycansections were subjected to lectin histochemical procedures
are abundantly expressed in the mammalian uterus, whizbdescribed by Alkafafy & Sinowatz (2012). Controls were
subject to various hormone-controlled cyclic changegserformed by either substitution of the lectins with buffer,
(Carson, 2002; Jones & Aplin, 2009). Glycosylation modifiesr by preincubation of the lectins with the corresponding
the molecular and functional characteristics of glycoproteinisapten sugar inhibitor.
which is closely related to many physiological processes
including implantation and placentation. Duringimmunohistochemistry. For immunostaining, uterine
implantation, uterine endometrium transforms into #issue sections were dewaxed and rehydrated. The activity
receptive status to accept the embryo. This may be attributefithe endogenous peroxidases was stopped by adding 1 %
to N-glycosylation of uterine endometrium (¥ual, 2020). hydrogen peroxide (}®,) for 15 min. Then the antigens
The renin-angiotensin-aldosterone system (RAAS) iswaere retrieved using heat conducted by a microwave oven
peptidergic systa with endocrine capacities (Pael al, (700 watt). Thus, sections were immersed in Tris’/EDTA
2006). Angiotensinogen is split by renin to form angiotensibuffer (pH 9) and heated for 10 min. Blocking of non-
I (ANG 1), which is then activated into Angiotensin Il (ANG specific bindings in sections by 5 % bovine serum albumin
I) by angiotensin converting enzyme (ACE) (Petudl, 2006; (BSA) in phosphate buffered saline (PBS) for an hour.
Ueharaet al, 2013). ANG Il exerts its biological effects vialncubation of sections in humidified chamber with the
interaction with specific high-affinity receptors existing orspecific primary antibodies (Rabbit recombinant
the surface of target cells (Forrestéeral, 2018). ANG Il is  monoclonal anti-ACE, ab254222-Abcam;1:4000) for 1 h,
not only a potent vasoconstrictor but may also be involved a room temperature. The sections were washed by PBS
the regeneration of new blood vessels (Ahraedl, 1995). and incubated with the specific secondary antibody
It may play a critical role in the control of uterine vascula(Biotinylated pig anti-rabbit IgG, Dako, Hamburg; 1:300)
bed and in the regeneration of the endometrium, acting asfan30 min at room temperature. The sections were washed
angiogenic and mitogenic mediator (Hagemanal., 1994; by PBS for 10 min. Then the secondary antibody was
Paulet al, 2006; Yartet al, 2021). detected with Vectastain ABC kit (Vector Laboratories Inc.,
USA), then washed by PBS and the color was developed
There are many histochemical andusing DAB reagent (Sigma-Aldrich, St. Louis, MO, USA).
immunohistochemical studies that exhibit special conceiuclei was stained by immersing the sections in
to the cyclic changes in the endometrium in woman. Yebematoxylin as a counterstained, for 30 s.
similar studies display relative scarcity in the livestock. Thus,
the current work aims to use both glycohistochemistry and Negative controls were applied by omitting the
immunohistochemistry to shed light on the cycligrimary or secondary antisera or the ABC reagent, and
morphological changes in the bovine endometrium duringpnfirmed that no positive staining. Positive controls were
the luteal phase. conducted following the manufacturers’ instructions.
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Scoring and photomicrography. Lectin-stained and endometrium, myometrium and perimetrium. The bovine
immunostained uterine tissues and their controls weemndometrium during the luteal (secretory) phase displayed
evaluated with a semi-quantitative subjective scoring luminal epithelium of simple columnar or
performed by three independent observers, blind to tipseudostratified columnar type and an endometrial stroma
experimental design. Photomicrographs for general histolog§a superficial stratum compactum highly infiltrated with
and immunohistochemistry were taken using an imagingast cells (Fig. 1a, 1b), and a deep stratum spongiosum
system, assembled from a light microscope (Leica DM LBnanifested by several profiles of crossly cut endometrial
Wetzlar, Germany) and a digital camera (Leica EC3glands that may also be surrounded by mast cells (Fig. 1c,
Heerbrugg, Switzerland). Lectin-stained sections werkd). Mast cells were not infrequent within the myometrium
examined by using a Dialux 20 fluorescent microscope (Leitnd perimetrium (Fig. 1c).

GmbH, Wetzlar, Germany) and the photos were taken using

Kodak Elite 400 film. Glycohistochemical findings (Table 1).The bovine
secretory endometrium displayed a variable reactivity
RESULTS towards the different lectins applied. This variation

included both the topographical distribution of binding sites
Histological findings. The histological findings showed and the intensity of the binding. The luminal epithelium
that the bovine uterus is formed of the typical three layemsxpressed a moderate binding with DBA and GSA-1,

o \, : r

Fig. 1. Toluidin blue-stained and Alcian blue-stained sections of bovine uterus: (a) toluidine blue-stained mast cellsv{tniroths)
stratum compactum of the endometrial stroma; (b) Alcian blue-stained mast cells (arrows) within the stratum compactuloroéthielen
stroma; (c) Toluidin blue-stained mast cells (arrows) within the stratum spongiosum of the endometrial stroma and themmy@netriu
Alcian blue-stained mast cells (arrows) around the endometrial gland within the stratum spongiosum of the endometriairficama. S
epithelium (e), endometrial glands (g), and myometrium (m). Scale bargn1(® b, and c) and 50m (d)

980



ALKAFAFY, M. E.; ALOUFI, S.; ALGETHAMI, M. & ABDULJABBAR, M. H. Histological and histochemical studies of the bovine endometrium during the luteal phase.
Int. J. Morphol., 43(3p78-985, 2025.

particularly in the apical surface. This binding intensitymoderate (GSA-1) binding. On the other hand, the basal
was reduced to weak (WGA) or totally vanished out (PNAportions of the luminal epithelium exhibited negative
The cytoplasm of the cells in the luminal epitheliun{DBA, PNA), negative to weak (WGA), and moderate
showed negative (PNA), weak (DBA, WGA), and(GSA-1) binding (Fig. 2).

Table I. Distribution of lectin-binding sites in the bovine endometrium.

Lectins Luminal epihelium Endometrial glands Endometrial stroma
Ap Cyt B Ap GZ B BVs Cells
GSA-1 ++ ++ ++ +++ + + +/++ +/++
DBA + + - +++ + + - -
PNA * + + +H++ + * - -
WGA + + + +++ + + + +

Ap; Apical surface, B; Basal portion, Cyt; Cytoplasm; GZ; Golgi zone, BVs; Blood vessels. Negative (-), negative
to weak ), weak (+), weak to moderate (+/++), moderate (++), strong (+++) labeling

Fig. 2. Distribution of binding sites of FITC-lectins in the bovine uterus: (a) GSA-1-binding sites were strong (apicabsétince
glandular epithelium), moderate (luminal epithelium), and weak to moderate (blood vessels and some scattered strom@/Gdlls); (b
binding sites were strong (apical surface of the glandular epithelium) and moderate in the luminal epithelium and thdosilomal b
vessels and cells; (¢c) DBA-binding sites were strong (apical surface of the glandular epithelium), weak to moderate {fhetimal)ep

and negative (blood vessels and some scattered stromal cells); (d) PNA-binding sites were negative (blood vessels aild)stromal ¢
negative to weak (Golgi zone), and weak to moderate (glandular epithelium). Surface epithelium (e), and endometrial §kzalds (g).
bars: 5Qum.
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The luteal phase endometrial stroma exhibited most&CE immunoreactivity (Table 1) . The endometrial
negative reactivity with the different lectins. However, théuminal epithelium exhibited a variable ACE
blood vessels and some scattered stromal cells expressachunoreactivity (ACE-IR), which was strong in the apical
binding ranged from negative (DBA, PNA), weak (WGA),surface reduced to moderate in the cytoplasm (Fig. 3a, 3b).
and weak to moderate (GSA-1) binding (Fig. 2). On the oth@he endometrial glands showed a similar pattern of ACE-
hand, the glandular epithelium also showed an inconstdRt, especially the apical surface of the glandular epithelium,
reactivity with the different lectins. The binding was thevhich expressed a strong reactivity (Fig. 3a-d). The
highest within the apical surface and portion of the cellsytoplasm of the glandular epithelium displayed an
constituting the glandular epithelium, especially with GSAnconsistent reactivity, ranged from negative (in the non-
1, DBA and WGA that exhibited a strong reactivity. Yetgiliated cells) to a moderate (in the ciliated cells) ACE-IR
this binding was relatively reduced into weak to modera{&ig. 3c, 3d). On the other hand, the nuclei of the ciliated
reactivity with PNA. The Golgi zone of the glandularcells showed a moderate to strong ACE-IR (Fig. 3c, 3d).
epithelium displayed a variable reactivity ranged from weakpart from the moderately reactive vascular endothelial cells
to negative (DBA, PNA) to weak (GSA-1, WGA) and some perivascular and periglandular stromal cells, the
binding. Likewise, the basal portions of the glandulaendometrial stroma exhibited mostly negative ACE-IR (Fig.
epithelium exhibited a binding pattern similar to that revealegt, 3d).

T,

1

Fig. 3. ACE-immunostained bovine endometrium: (a) and (b) luminal and glandular epithelium presents moderate (in cytoplasm) to
strong (in apical surfaces) ACE-IR; (c) and (d) the glandular epithelium displays ACE-IR ranges from strong (in apicahsodecey

to strong (in nuclei of ciliated cells), moderate (in cytoplasm of ciliated cells) to negative (in cytoplasm of non-cilgited lve
endometrial stroma shows moderately reactive vascular endothelium (arrowheads) and periglandular stromal cells (arr@wvs). Surfac
epithelium (e), and nuclei of ciliated cells (n) in the endometrial glands (g). Scale bausn 18Ppand 5m (b, ¢, and d).
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Table II. Distribution of Angiotensin converting enzyme (ACE)-the high release of histamine during the period of embryonic

binding sites in the bovine endometrium. implantation is among the known functions of the mast cells
Item Luminal Endometrial Bndometrial i the uterus. Also, Espejel & Medrano (2017) reported that
epithelium glands stroma X X X

Ap.S. Cyt Nuc  Ap.S. Cyt Nuc the presence of inflammatory and mast cells in the bovine

LE - endometrium may represent a defense against infections.

CcC +++ ++ 4+

NC : . . . .

VE +++ In the current study, the luminal epithelium (apical

sC ) 4+

b luminal enithelium. GG ciliated cells. NG i rod cells. VE surface, cytoplasm, and basal portions) expressed a moderate
; luminal epithelium, CC; ciliated cells, NC; non-ciliated cells, VE;, . . . .

vascular endothelium, SC; stromal cells, ApS; apical surface, C)p;!nd!ng with GSA-1 and DBA, but failed to express PNA'.
cytoplasm, Nuc; nucleus. Negative (-), weak to moderate (+/++), moderd#¥nding. On the other hand, the luteal phase endometrial

(++), moderate to strong (++/+++) strong (+++) labeling stroma expressed weak to moderate GSA-1-binding, but
failed to display binding with DBA or PNA. The binding
DISCUSSION with GSA-1 and DBA was the strongest (in the apical surface

and apical portions) reduced to weak (in Golgi zone and

The current histological findings are consistent withhe basal portions) of the glandular epithelial cells.
previous studies that reported that the bovine uterine wallNdoreover, the glandular epithelium exhibited a PNA-
made up of three layers: endometrium, myometrium arainding pattern similar to that of GSA and DBA, but with
perimetrium (Priedkalns & Leiser, 2006; Liebich, 2010much weaker intensity. The current findings were supported
Espejel & Medrano, 2017). Moreover, our findings displapy earlier studies on the human endometrium (Lee &
that the bovine endometrium during the luteal phase presebB@mjanov., 1985; Bychkov & Toto, 1986, 1987), on the
a simple, high columnar or pseudostratified columnaraprine endometrium (Singh & Sharma, 2022), and on the
luminal epithelium and a stroma of a superficial straturhovine endometrium (Caspeal, 2021). Moreover, PNA
compactum highly infiltrated with mast cells, and a deepas been considered the most remarkable marker of
stratum spongiosum manifested by several profiles of crosglyegnancy-related changes in woman’s endometrium
cut endometrial glands that are usually surrounded by m#Blchkov & Toto, 1987).
cells. These findings go in line with previous reports, which
showed that the endometrium at luteal stage is secretory and  Although some lectins have the specificity to the
is under the influence of progesterone (Priedkalns & Leisexame sugar, they display different binding pattern. For
2006; Espejel & Medrano, 2017). It is worth mentioninggxample, both GSA-1, DBA and PNA are N-acetyl-
that the secretory stage is concomitant with the existencegalactosamine-binding lectins. Yet, they displayed obvious
functional corpus luteum on the ovary and the secretion ohevenness in their distribution pattern throughout the
progesterone. This microenvironment promotes thigovine endometrial compartments. This is in agreement with
endometrium to reach maximum thickness, get lager blopdevious studies (Alkafafy, 2022). Consequently, lectins
vessels and present abundant and tortuous active glamdth corresponding specificity to a certain sugar can detect
exhibiting secretory capacity [(Liebich, 2010; Espejel &liscrepancies in the organizational complexity of receptors
Medrano, 2017). (Kunz et al, 1984). So, lectins with the same

monosaccharide specificity do not necessarily link to the

Regarding the mast cells that were abundant in tlsame glycoconjugates. This may be ascribed to the concept
stratum compactum of the endometrial stroma and were ribait the binding of a sugar with its specific lectin may be
infrequent within the stratum spongiosum, myometrium araffected by numerous factors, for instance the impact of the
even in perimetrium; this was in agreement with previouseighboring sugars within the saccharide chain (Malmi &
findings in the bovine (Espejel & Medrano, 2017) and is6derstrom, 1988).
the canine (Martingt al, 2020) uterus. Similar findings
were also reported in other mammalian species including It is well-known that WGA binds selectively with
Syrian hamster (Brandon & Evans, 1983), human (Datdy its specific sugars that inclu@eN acetyl-D-glucosamine
al., 1991), rat (Karacat al 2007) and goat (Karae&t al, anda-N-acetyl neuraminic acid. It displayed a weak (in the
2009). Moreover, earlier studies showed that the there isuainal epithelial cells) to strong (in the glandular epithelial
positive correlation between the progesterone levels and ttedls) binding. Also, its binding affinity was weak in the
numbers of mast cells in the uterus of woman (Mdbal, stromal compartments including blood vessels and stromal
2001) and bitch (Goericke-Pesetal,, 2010). On the other cells. The current findings go in line with earlier work on
hand, a reduction in the numbers of mast cells in the utertii® caprine (Singh & Sharma, 2022), the human (Lee &
has been previously attributed to estrogens (Maraspin & Boamjanov, 1985; Bychkov & Toto, 1986; Soderstrom, 1987;
1971). Furthermore, Batth & Parshad (2000) proposed th&bki et al, 1989) endometrium.
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that binding intensity exhibited a positive correlation with
progesterone. Additionally, the binding sites for the lectinALKAFAFY, M. E.; ALOUFI, S.; ALGETHAMI, M. &

may reveal a species-specific distribution pattern even ABDULJABBAR, M. H. Estudios histolégicos e histoquimicos del
closely related species (Casgteal, 2021). endometrio bovino durante la fase lutea.J. Morphol., 43(3p78-
’ 985, 2025.

The Cu,rrent ',mmun,Oh's_tOChem',Cal f'”d'”g,s showed RESUMEN: El estudio se realizé para comprobar la validez
that endometrial luminal epithelium exhibited a variable ACEgg |5 glicohistoquimica y la inmunohistoquimica como herramientas
IR, which was strong in the apical surface reduced to moderatgiosas para la deteccion de los cambios ciclicos en el endmmetri
in the cytoplasm. A similar pattern of ACE-IR was alsdovino durante la fase litea. Se prepararon secciones de parafina a
recorded in the apical surface of the glandular epithelium; beartir de muestras de tejido uterino tomadas de 7 vacas a@dfas (
not in the cytoplasm of the glandular epithelium exhibited a;ﬁ_urus),, c!l’nicamente sanas y aparentemente no gestantes. Los hallazgos
inconsistent ACE-IR, ranged from negative (non-ciliated cell stolégicos revelaron abundantes poblaciones de mastocitos,

- . specialmente dentro de la zona subepitelial del estrato compacto y
to a moderate (ciliated cells). Furthermore, the nuclei of t enos numeros cerca de las glandulas endometriales en el estrato

ciliated cells showed a moderate to strong ACE-IR. The pres@lyonjoso, miometrio y perimetrio. Los hallazgos glicohistoquimicos
findings of ACE-IR in the bovine endometrium (luminalingicaron sitios de union dentro del epitelio luminal para GSA-1, DBA
epithelium, glandular epithelium and vascular endotheliuny)WGA, pero no para PNA. Sin embargo, el epitelio glandular mostré
during the luteal phase have been supported by earlier weitos de unién para las cuatro lectinas. Algunas células del estroma
on the ovine (Moelleet al, 1996), human (Li & Ahmed, endometrial y vasos sanguineos exhibieron sitios de union solo con
1997), bovine (Schauset al, 2001) endometrium. Cyclic GSA-1 y WGA. Los hallazgos inmunohistoquimicos mostraron una
variations of ACE-IR have been reported with the highe erte inmunorreactividad (IR) a la enzima convertidora de angiotensina

S . CA) dentrode las superficies apicales de los epitelios luminal y
expression in the late secretory phase (Li & Ahmed, 1997)glandular; reactividad reducida a moderada dentro del citoplasma,

endotelio vascular y células estromales solitarias periglandulares. En

Apart from the moderately reactive vasculagonclusion, la distribucion topografica de los sitios de unién de lectinas

endothelial cells and some perivascular and periglandulade la IR-ECA puede representar herramientas Utiles para investigar

stromal cells, the endometrial stroma exhibited mostlgs cambios endometriales ciclicos, controlados por hormonas. Esto
negative ACE-IR. The findings of the ACE-reactivePodria ser valioso para la comprensiémeerpretacion de la

mononuclear periglandular and perivascular stromal ceff§iopatologia del endometrio bovino.

may be supported by the assumption of Schaetel PALABRAS CLAVE: Vaca; Endometrio; Glandulas

_(2001), abo.ut.the solitary n_wa_crqphage-hk_e cells d'Splay'n&dometriales; Mastocitos: Lectinas: ACE.
intense renin immunoreactivity in the bovine uterus.

It is worth noting that ACE converts ANG | into its REFERENCES
active form ANG I (Pau.ét al, 2006; U.e.harat al, 2013). Ahmed, A,; Li, X. F.; Shams, M.; Gregory, S. J.; Rollason, T.; Barnes, N.
Also, an intense ANG ll-immunoreactivity (ANG II-IR) has M. & Newton, J. R. Localization of the angiotensin Il and its receptor
been reported in the glandular epithelium and in the subtype expressioninhuman endometrium and identification of a novel

perivascular stromal cells in the secretory human high-affinity angiotensin Il binding sitd. Clin. Invest., 96(2348-57,
1995

endometrium (Pawt aI.., 2006)' Thus, chllc Char?ges Ir?AIkafafy,M.&Sinowatz, F. Prenatal development of the bovine epididymis:
ANG II-IR as well as in the expression of angiotensin light microscopical, glycohistochemical and immunohistochemical
receptors indicates that angiotensin may play a critical role studiesActa Histochem., 114(582-94, 2012. o
in the control of uterine vascular bed and in the regeneratifafaf: M- E. Application of lectins for detection of glycomic differences

. . . . . .__inthe epididymal duct in water buffalo (Bubalus bubalis) and dromedary
of the endometrium, acting as an angiogenic and mitogenic .4 me| (Camelus dromedariug)t. J. Morphol., 40(3562-71, 2022.

mediator (Pauét al,, 2006; Liet al., 2020). Aoki, D.; Kawakami, H.; Nozawa, S.; Udagawa, Y.; lizuka, R. & Hirano,
H. Differences in lectin binding patterns of normal human endometrium

In conclusion. the current findings of the between proliferative and secretory phakkstochemistry, 92(3}77-
' 84, 1989.

glycohistochemical (topographic distribution of I(':'CtinBancroft, J. D.; Stevens, A. & Turner, D. R. Theory and Practice of
binding sites) and immunohistochemical (ACE-IR) Histological Techniques. 4th ed. London, Churchill Livingstone, 1996.
characteristics may represent useful tools to investigate taith, B. K. & Parshad, R. K. Mast cell dynamics in the hous&eitys
cyclic, hormone-controlled endometrial changes. This could [Aagr”psﬁo‘?vaég(fﬁ?'_’?geiggé cycle, pregnancy and lactatia. J.

be of value in understanding and interpretation of the phySi@r'andon, JM & Evans: J. E..Changes in uterine mast cells during the
pathological changes in the bovine endometrium. estrous cycle in the Syrian hamstem. J. Anat., 167(2)41-7, 1983.
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