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Morphofunctional characteristic of the appendix

of newborns and infants

Abstract: This article is devoted to the study of morphological characteristics
of the appendix of newborns and infant. The publication focuses on the lymphoid
nodules, crypt, size and function of the appendix.

Keywords: Newborn, infant, the immune system, appendix, lymphoid nodule.
Introduction: Appendix as an integral part of the cecum is a lymphoepithelial

organ of the peripheral immune system, which belongs to the mucosa of the

digestive tract. According to the literature the development of appendix at the early
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stages of postnatal period is usually presented too superficially to estimate the true
morphological picture of the gaining definitive properties that are mainly in the
formation of his mucosa full lymphoepithelial complex as a single or group of lymph
nodes that appear in literature as “Peyer's Patches® [1, 2, 3, 4, 5].

Therefore, the purpose of this research is to study the morphological structure
of the human appendix in newborns and infants.

Material and methods. The research materials were: infant’'s appendix aged 1
day, separated from the ileocecal intestine, (three specimens), one specimen — day 2
and one — day 4; infants: 12, 14, 30 days, 1.5 and 3.5 months, who died from various
causes unrelated to the defects of the gastrointestinal tract that were obtained at the
Poltava Regional Office postmortem being registered by Bioethics Commission
HSEE of Ukraine "UMSA" (minutes Ne 96 dated 18.09.2011).

After fixing in a 10% neutral formalin solution and washing present samples
were dehydrated with the increasing of spirit (ethyl) concentration and changing it to
aceton. The further procedure was staged impregnation of tissues by epoxy "Epone
- 812" (Epon 812, Fluka Chemie, Switzerland) according to the methods of
preparation of the material for transmission electron microscopy but with a double
extension of time for each stage [6]. After final overexposure in an incubator, they
were placed in transparent plastic forms with clear epoxy resin, which returned to the
incubator for the final polymerization. Shortly epoxy units pulled out from the plastic
molds and were subjected to a preliminary examination and photographic
documentation. Microscopic study of appendectomy was performed by obtaining
different thickness of sections. After careful polishing frontal surfaces they were
stained with 1% solution of methylene blue at 1% solution of borax and studied using
binocular loupes "MBS-9" and light microscope "Konus" equipped with digital
photographic attachment. Results and discussions. In the first two weeks after birth
appendix length (approximately 40 mm) and thickness (about 5 mm) is comparable

to some forms of adult (Fig. 1).
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Fig. 1. Appendix of newborn (A - 2 days), infants B - 14 days,
C - 3,5-months)

However, on histological parameters, it is still at the stage of differentiation of
muscle and mucous membranes, between which is not yet scheduled (that deserves
attention) forming submucosa. At this stage of postnatal life process of development
of the mucosa of the appendix, the aim is to quantify the reduction of intestinal villi
and rising iof epithelial crypts that have not reached a definitive form yet. Besides,
the mucous membrane that completely no whatsoever signs favorites lymphoid
nodules. Consistent exposure of tissue preparations by grinding layers with
subsequent polishing frontal surface and painting of methylene blue allowed to fix

their internal structure on micrographs obtained at different magnifications optics light
(Fig. 2).
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Fig. 2. Newborn's appendix (A - 2 days) and infants (B - 14 days,
C - 3,5-months). Epoxy thin section. Methylene blue painting. 7x lens.
1 - muscle membrane; 2 - mucosa; 3 - crypts; 4 - lymphoid nodules;

5 - internal lumen and its contents
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But in 3.5 months after birth appendix is a well-established lymphoepithelial
body because there are separately incorporated and groups of lymphoid nodules in

its mucosa, all the way from the base to the top.

Fig. 3. Appendix of 3.5 months newborn rights in longitudinal section

Epoxy thin section. Methylene blue painting. 7x lens.
1 - muscle membrane; 2 - submucosa; 3 - mucosa; 4 - the contents of the inner

lumen. Lymphoid nodules are marked by circles

At this age, it's mucous membrane has a dense concentration of epithelial
crypts, where there are numerous Paneth cells [7]. Proximity to the definitive form
and confirms its size, which is comparable with adults [5, 8, 9, 10]. At the early
stages of postnatal life the size of the appendix is far bigger than the total length of
the cecum. To assess the maturity of its significant morphological features should be
considered the presence of a well expressed by the loose connective tissue layer
that separates the mucous membrane of the muscle.

Conclusions. According to some literature data, lymphoid nodules in the
appendix are formed immediately at the first antigenic stimulation in 3-4 days after
birth [1, 3, 11, 12, 13]. Taking into consideration that they represented the
preparations were detected up to 14 days of newborn humans, it is possible to think
that the time of their anlage varies individually. It was noted that in this age appendix
is quite comparable with some of his adult forms. In the first days after birth the

difference in sizes between the appendix and colon is a testament to advance the
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process of formation of the immune system compared to the digestive function of the
gastrointestinal tract.

Unfortunately, we couldn’t get a specimen of appendix that would mark the
exact time of anlage and further development of lymphoepithelial associations
nodular form. The main condition for starting the formation of the latter is the entry
epithelial crypts mature form when they reach the bottom parts of the muscle plate
mucosa and submucosal layer of connective tissue formation. This complete
composition registered in preparation appendix 3.5 months of age postnatal life. In

addition, the total size of its comparability with adults indicates that it doesn't rise.
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