
Available online at www.sciencedirect.com

Journal of Acupuncture and Meridian Studies

j ourna l homepage: www. jams-kp i .com

J Acupunct Meridian Stud 2019;12(1):20e24
p
h
ª
B

Research Ar t i c le
Putative Primo-Vascular System in Rabbit
Placenta

Fatma El-Zahraa A. Mustafa*
Department of Anatomy and Histology, Faculty of Vet. Medicine, Assiut University, Assiut,
Egypt

Available online 23 January 2019
Received: Aug 2, 2018
Revised: Jan 10, 2019
Accepted: Jan 17, 2019

KEYWORDS

inflammatory cell;
placenta;
primo vascular system;
primo vessel;
rabbit
* C
E

ISSN
ttps
20

Y-N
orresponding author.
-mails: f.histology@aun.edu.eg,

2005-2901 eISSN 2093-8152
://doi.org/10.1016/j.jams.2019.
19 Medical Association of Pharma
C-ND license (http://creativecom
Abstract
The primo vascular system (PVS) is a very important topic of study nowadays because of
their role in transport and regeneration of tissue and in cell migration and cancer metas-
tasis. The PVS was detected in different organs of the rabbit but not in the placenta. In
this work, we observe the PVS inside the blood vessels of the placenta for the first time.
The main characteristic features of the primo vessels (PVs) from the rabbit placenta were
in agreement with the PVS in different organs of animals, including the rod-shaped nuclei
and their arrangement.
1. Introduction

The primo vascular system (PVS), known as the circula-
tory system recently, is observed and found throughout the
body [1]. The PVS has been detected in the blood vessels of
rodents [2e4], in the heart of bovine [5], in the lymph
vessels of rabbits and rats [6,7], in the central nervous
system of rabbits and rats [8], and on the surfaces of
numerous organs of different rodents [9]. The PVS is ex-
pected to play a role in the cancer metastatic pathway in
cancer-bearing rodents [10,11].
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The medical importance of the PVS has been understood
by the abundance of mast cells, hematopoietic stem cells,
and embryonic-like stem cells in these vessels. Therefore,
the PVS is considered a key player in immunity and renewal
of cells.

The function of the PVS in cancer metastasis was re-
ported [12]. Moreover, the PVS is considered important in
the hormone transport pathway due to the abundance of
catecholamine-producing cells in these vessels [13].

Therefore, studying placental PVS is very important to
fully understand the immune importance, stem cells, and
regeneration of these vessels. In this article, we explore
the PVS in the rabbit placenta.
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Figure 1 Primo vessels in the placenta of a rabbit. (A) Positions where primo vessels were observed. (B) Schematic illustration
showing positions where primo vessels were observed (CeE) Primo vessels on the maternal side of the placenta (black arrow). MP
(maternal side of the placenta), FP (fetal side of the placenta), MP (maternal side of the placenta), E (embryo), MM (myometrium).
Black and red frames represent samples in c and e, respectively. (C) Stained using hematoxylin and eosin. (E) Stained using
combined Alcian blueePAS (D and F) are negative images of (C and E), respectively. Black and red frames represent samples in (C)
and (E), respectively. E Z embryo; FP Z fetal side of the placenta; MM Z myometrium; MP Z maternal side of the placenta.
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Figure 2 Images showing histological features of primo vessels After hematoxylin and eosin images (A, C, E). respectively and
negative images are (B, D, F). Large black arrows denote primo vessels on the maternal side of the placenta (large black arrows),
sinuses (small black arrows) MP Z maternal side of the placenta; EM (epithelium), BG (basophilic granules), L (lymphocytes), IL
(large lymphocytes), SL Z small lymphocytes), E (eosinophils), C (hyalinized stroma).
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2. Material and methods
2.1. Sample collection

The study was approved by the ethics panel of Assiut
University, Egypt. The material included in this work was
obtained from 3 mature does of the New Zealand white
rabbit (4e5 months old), which grew up in the faculty of
medicine animal house, Assiut University. The rabbits were
housed separately under a consistent and controlled envi-
ronment of ventilation, humidity, light (12-h light/dark
cycle), and temperature (23e25�C). The sexually mature
females were mated with bucks of the same species. The
whole uterus was fixed immediately after slaughtering.
2.2. Histological preparation

The collected materials were dissected as quickly as
possible and then fixed in Bouin’s fluid for 22 hours. The
fixed samples were dehydrated in an ascending series of
ethanol, then cleared in methyl benzoate, and embedded
in paraffin wax. Transverse paraffin sections of 1e7 mm
thickness were cut and stained with Harris hematoxylin and
eosin and combined Alcian blueePAS [14].
3. Results

Fig. 1 showed the maternal side and fetal side of the
placenta of the rabbit, myometrium, and embryo within
the uterus. The PVs were detected in the maternal side of
the placenta of the rabbit (Fig. 1A and B). Moreover, the
PVs were observed on the maternal side of the placenta as
a distinctive tissue element inside the blood vessels and not
attached to the wall of the blood vessels (Fig. 1C-F). Mor-
phometrical measurements revealed that the mean thick-
ness of the PV was about 52.21 � 8.341 mm.

Fig. 2A-B showed that boundaries of PVs are not sur-
rounded by an external membrane of endothelium and that
they are surrounded by an outer layer of epithelial cells
with deeply stained nuclei.

The PVs contain basophilic granules (1.48 � 0.14 mm)
mainly composed of large amounts of basophilic structures
with nucleic structures resembling chromatin that are
strongly stained with hematoxylin. In addition, PVs
contain various kinds of cells, including granulocytes (eo-
sinophils) and lymphocytes (of different size), which are
haphazardly distributed in the matrix singly or in small
groups, all of which are embedded in the matrix of the PV
(Fig. 2A-D).

The PV stroma appeared as a fibrous bundle that is loosely
arranged and infiltrated with inflammatory cells, fibrin-like
fibers, and amorphous intercellular substance as a loose
hyalinized stroma (Fig. 2C-D). The nuclei of endothelium
cells in PVs are cigar-shaped (7.60 � 0.4676 um), whereas
they appear in the form of broken rods along the PV.

Histological examination of the placental PVs revealed
the absence of erythrocytes in these vessels (Fig. 2A-D). In
addition, the PV matrix consists of many sinuses of variable
sizes with an average diameter of 4.13� 0.24 um (Fig. 2E-F).
4. Discussion

In this research on thePVs detected on the placental blood
vessels, data were strengthened by previous observations of
the PVs detected within the blood vessels of rodents [15].

Previous literature described the characteristics of PVs
found on the surface of internal organs [16,17]. These
structures showed sinuses, flattened nuclei that are longi-
tudinally arranged, outer epithelium membranes, and many
fibers. In this research, PVs were detected freely floating in
placental vessels and resembled the features of PVs re-
ported in previously published articles.

This PV showed the ordinary character of the PVs as
shapes and sizes. In addition, the longitudinal and broken
appearance of nuclei of the endothelial cells of placental
PVs resembled the previously detected PVs [18], many fibers
and external membranes was easily detected. Moreover, our
observations revealed that these placental structures were
related to the PVS family despite the observation of some
contrast with the previously published work [16,17]. In this
study, the outer membrane was clearly detected, but the
inner one was not clear. We suggest that as the circulatory
system showed different kinds of vessels, similarly, there
should be different types of PVs. In this research article, we
explored a new kind of PV within the placenta and expected
that in the future, various kinds of PVs might be detected.

The morphometric characteristics of the PVS within the
placental vessels in this study appeared in agreement with
those of the PVS within other vessels previously studied in
different animals. The mean thickness of PVs in our study
was nearly similar to that of PVs in mice (20 um) [3], rats
(46 um) [4,5], and rabbits (50 um) [7,19]. Moreover, the
thickness of PVs in different organs resembled that of those
previously studied in the lymph organs of rats [20e22], on
the surface of organs of rabbits [21], and in the brain of rats
[22], which was 32 um, 45 um, and 23 um, respectively. Our
data revealed that the PV thickness was 52.21 � 8.341 um.

According to Kim et al [1], the PVS was found to be a key
player in regeneration of cells and tissue. This was sup-
ported by the presence of stem cells in these vessels
[12,23]. In the present study, various blood cells, including
granulocytes (eosinophils) and lymphocytes, were found to
be embedded in the matrix of PVs. More experiments in this
way are needed in the future.
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