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SUMMARY

The present study was carried out on 6 utero-placental tissue specimens
of pregnant mares at the end of the six month of gestation to clarify the
blood vascular architecture of the microplacentomes. For light
microscopy, perfusion fixation through the uterine and umbilical arteries
was performed using 3 % glutaraldehyde in 0.1 M phosphate buffer.
Semithin sections of about I ).lm thick were prepared and stained with
I% toluidine blue. The microvascular casts were obtained by injection of
liquid plastic of three components (20 ml Mercox, 5 ml
Methylmethacrylate and 0.5 g catalyst,) through branches of the
umbilical arteries (fetal casts), uterine arteries (maternal casts) and
through both (combined feto-maternal vascular casts). The
microcotyledons were globular in shape, and completely enclosed in the
corresponding microcaruncles, constituting microplacentomes of
variable diameters (240-660 ).lm). The microcotyledon consists of·
variable numbers of stem villi (4-5) and each villus is divided into 6-8
intermediate villi. The latter is subdivided into 4-5 tenninal villi, which
penetrated deeply into the endometrial tissue to anchor with the
corresponding maternal crypts. The microcotyledon. was vascularised
through a single microcotyledonary artery and drained by 2-3
microcotyledonary veins. The artery followed a short straight course
before it is divided into 4-5 stem arteries. The stem artery is subdivided
into 6-8 smaller arterial branches according to the number of the
intermediate villi. The stem veins were smaller and located peripheral to
the artery, more than one stem vein were converged onto
rnicrocotyledonary vein which joined the allantochorionic veins. For
each intermediate villus, one artery of small diameter or arteriole (15-25
!lID) could be observed giving off 4-5 arterioles to vascularise the
terminal villi. The venules were originated at different levels from the
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capillary complex and located peripheral to the artery. The vasculatrit
of the tenninal villi was fonned by tightly arranged capillaries, and each
tenninal villous capillary ended by 3-5 capillary loops. The latter is ­
consisted of centrally located arterial capillary limb (12 Ilm) average
diameter, and drain~ by 1-4 venouS capillary limbs (15 Ilm) average
diameter. The microcaruncle was generally supplied by two straight
arteries that ran in a materno-fetal direction to the orifice (primary crypt)
and at this location each artery is ramified into 2-4 arterioles (40 J1IIl)
average diameter. These arterioles ran a short course and/or directly
ramified into capillaries constituting the capillary networks of the
orifice, side and base of microcaruncle. At the orifice maternal
capillaries were relatively dense and irreg1l.Iarly oriented but they were
organized in a honey-comb like fashion at the side and base of the
microcarucle. These capillaries appeared rounded to oval in cross section
and larger (9 Ilm average diameter) than the fetal ones. However, they
were flattened and enlarged (12 ~m) average diameter, before
converging onto venules. The venous drainage of the microcaruncle
occurred by a large number of venous capillary limbs and venules (15­
60 Jlm) average diameter. These venules were originated from the
capillary complex of microcaruncle at its base and then converged to
constitute a large microcaruncular vein. The results indicated that the
fetal and maternal placental vessel systems are complicated particularly
at the most working part (terminal villi) with blood flow which occurs
generally in the opposite directions. This creating a "composed"
countercurrent feto-maternal blood flow interrelationship, which is the
most efficient system for exchange in the placentae of domestic
animals.
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INTRODUCTION

The placenta is an organ with a limited life span, and is
considered to be the only channel for transport of nutrients from the
mother to the conceptus. The demands of this structure increase
exponentially with the progress of pregnancy, and are accompanied by a
wide variety of structural modifications (Wooding and Flint 1994).
Within the different types of placentae, such structural modifications
depend on factors including placental shape, matemo-fetal
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