
[image: cover]


[image: ]

[image: ]





	
Research Article

	
Nov Tech Arthritis Bone Res 






	Volume 1 Issue 3 -  July 2017 

	Copyright © All rights are reserved by Ochube GE 









Effect of Aphanizomenon Flos-Aquae (Afa) on Endogenous Mesenchymal Stem Cells Proliferation in African Adult Donkeys (Equus africanus) during Fracture HEALING

Ochube GE1*, Hassan AZ1, Kudi CA2, Fadason ST1, Bada AA1, Emmanuel EG3, Usman B3, Augustine A1, Bappa MN1 and James AA3


1Department of Veterinary Surgery & Radiology, Ahmadu Bello University, NigeriaBello University, Nigeria


2Department of Veterinary Medicine, Ahmadu Bello University, Nigeria

3Veterinary Teaching Hospital, Ahmadu Bello University, Nigeria


Submission:    March 28, 2017;       Published:    July 25, 2017

*Corresponding author:     Ochube GE, Department of Veterinary Surgery & Radiology, Ahmadu Bello University, Zaria, Nigeria,  Email:   gabrielochube2000@gmail.com


Abstract

The aim of this study which lasted sixteen weeks was to study the effects of feeding Aphanizomenon flos-aquae (stem enhance®] on stem cell proliferation and haematologic parameters in fractured African Adult Donkeys. Nine donkeys with clinical cases of mid shaft open metacarpal and mid shaft open metatarsal fractures were used for this experiment. Animals were divided into groups A&B. Group A comprised six donkeys (n=6) and was further divided into A1c and A2. A1 comprised of A1a, A1b and A1c (n=3) while A2 consists of A2a, A2b and A2c (n=3).A1 was the study group fed with stem enhance®, while A2 was the control group that was untreated. Group B had three donkeys that were tagged B1 and B2 (n=3). B1 was made up of B1a and B1b (n=2) while B2 was the only animal in the group of B2 (n=1). B1 was the study group fed with stem enhance®, while B2 was the control that was untreated. Group A was managed by external reduction using fiber cast, while group B was managed by internal reduction using Sherman’s compression bone plates. Both study groups were fed two capsules of stem enhance® (2.5mg/capsule) each day for two weeks a month and two weeks off (alternatively). Stem cell count was carried out for both groups’ pre and post operatively. Data obtained were analyzed and findings showed that stem cell counts for the group treated with stem enhance® was significant (p<0.05). It was concluded that stem enhance ® is a potent stem cell enhancer and may be of value in reduction of healing time of fracture in animals thereby facilitating early return of the study group to active physical exercise. From this experiment, the study group was shown to have a superior healing time of 13±0.5weeks as against the control group had a healing time of 27±0.5 weeks.
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Introduction

Stem enhance is a patented blend of migratose® and mobilin™-proprietary natural concentrations of an edible aquatic botanical known as Aphanizomenon Flos Aquae (AFA) [1,2]. Aphanizomenon Flos Aquae (AFA) has been growing in a unique, pristine environment in the North Western United States of America for long; it has been safely consumed for over three decades [3,4]. Stem enhance is the world’s first ever natural stem cell enhancer, the only natural supplement in the world proven to support the natural release of one’s adult stem cells from ones bone marrow [5,6]. Two capsules of stem enhance (2.5mg/ kg) support an average 25% increase in the natural release of adult stem cell [7,8] this is equivalent to 3 to 4 million stem cells in circulation. Stem cells are defined as cells with the unique ability to self replicate into various cell types of the body [9]. Generally speaking, there are two types of stem cells. Embryonic stem cells and Adult stem cells, [10]. Embryonic stem cells (ESC) are extracted within 5-10 days from an embryo called blastula [11,12]. Once isolated ESC can be grown in-vitro and led to differentiate into various type of tissue cell (such as heart cells, nervous cells, kidney cells) [13] after which they are injected in specific tissues in order to regenerate the tissue [14].

Adult stem cells are found in any living organism after birth [15,16]. Umbilical cord stem cells and placental stem cells are considered as Adult stem cells [12,17]. The confirmation that Adult stem cells are primarily found in any living organism after birth was further buttressed by Revishchin et al. [18]. Also confirmed umbilical cord stem cells and placental stem cells are Adult stem cells. Adult stem cells are mainly found in the bone marrow and in the blood, although many tissues contain their own specific population of tissue stem cells [19,20]. Tissues stem cells are traditionally believed to be limited in their ability to differentiate into other tissues, however bone marrow stem cells (BMSC) was recently shown to have significant capacity to become cells of other tissues [9].

Stem cells are produced by the red marrow present in the ribs, the vertebral column, pelvis bones and skull [21]. There are roughly about 125 million stem cells in the Adult human bone marrow and around 10 million in blood circulation at any time [22-24]. In the bone marrow, stem cells duplicate using a process known as "asymmetrical cellular division" according to which two daughter cells are not identical, one cell obtains original DNA and remains in the bone marrow whereas the other contains DNA copies and is released into the blood stream where it migrates into various tissues in need of repair [25,26].

Comminuted long bone fractures in large animals, certain small animal species and poultry (ostriches and peacocks) have proved difficult to manage in most cases; hence the trend to salvage them is popular [27, 28]. If fracture is properly corrected in such animal species and the animal is fed on stem enhance in the normal doses, natural healing time for these long bones could be reduced thus putting an end to complications that hitherto arise from previous management procedures.

Ethical Committee Permission

Ethical permission was sought from the Ahmadu Bello University Zaria ethical committee on animal welfare before commencement of experiment.

Material and Methods

Blood samples from 9 clinical cases of fractured African Adult donkeys (Equus Africanus) that were fed two capsules of stem enhance® (2.5mg/capsule) each day for two weeks a month and two weeks off (alternatively) were obtained from the jugular vein using 23" needle (Discard II, brenton, England), a pack of sterile glass slides, automatic cell counter (Phillips®), light microscope, a carton of 5mls, Randox Calcium kit (Randox® USA) and (Cadiff, UK).

Mesenchymal Stem Cell determination was carried out by the procedure described by Huss et al. [29], Ojeda-Uribe et al. [30]. Photomicrographs for stained Stem Cells was obtained by mounting the glass slide on a mounting solution (Sigma® Israel, Rehovot) and pictures from microscopy was taken with a Nikon Coopix camera with a Nikon TE200 microscope with Nomarsky optics and fluorescence set up. Stem cell count was achieved by use of the automatic cell counter (Phillips®).

Statistical Analysis

Graph Pad Prism version 6.0 for windows 7 (Graph Pad software, San Diego, California, USA) was used for the Analysis. Results obtained were expressed as mean±standard deviation (Mean±SD) and subjected to students T test to determine the difference between the treated and control groups. Values of p<0.05 were considered significant.

Result

The results of stem cell determination between A1 & A2 and B1 & B2 during the study showed that there is significant difference in favor of A1 (p<0.05) and significant difference in favor of B1 (p<0.05) with no difference between A1 and B1. The graph (Figure 1) shows a decrease of mean stem cell count at 4 weeks for A1, while the A2 group that was untreated recorded and increase in week 4, mean stem cell of experimental cases (Figure 2) peaked at 14 weeks for the treated group and the untreated group, however for the rest of the period the pattern was normal. The treated group recorded a dramatic decline at 6 weeks.
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Figure 1: : Mean stem cell counts (*106ml) of clinical cases treated with AFA and control groups not treated with AFA.



A1	: Treated, A2: Untreated 
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Figure 2:  Mean stem cell counts (ͯ106ml) of experimental cases treated with AFA and control groups not treated with AFA



B1: Treated, B2: Untreated 

Discussion

Mobilization of bone marrow mesenchymal stem cells (BMSC) to the area of challenge (fracture sites) actually was shown to have reduced healing time considerably as treated animals returned to the use of their limbs earlier than the untreated ones [9]. Healing process of the fractures resulted in some observable clinical signs which included pain, abducted limb, swelling, slight limping at the onset of the study and finally, normal gait, stance and good posture for the study group at the end of the study. These are in conformity with previous reports. This is because all the cardinal signs of inflammation, pain, poor gait noticed at onset of the study had abated and coupled with radiographic evidence of fracture and wound healing seen physically and good locomotion assessment test seen. Stem enhance has also been shown to cause increase in inflammatory cells which form free radicals which these inflammatory cells need in order to function properly and thus kill micro-organism and increase the efficacy of stem enhance. Appreciable drop in PCV in individual cases treated with stem enhance was noticed , this was shown by some level of anaemia recorded but as the study progressed the values returned to normal after they were treated. Transient anemia has been recorded in humans, using the human form of this product.

The groups treated with AFA,( A1a,A1b, A1c) and (B1a, B1b) healed much earlier because the use of AFA caused mobilization of mesenchymal stem cells from the bone marrow to the fracture site, this led to faster healing as the MSC differentiated from their primitive forms to become osteoblasts [19]. This led increased osteoclasis and faster bone resorption and remodeling as the excess osteoblasts "die" by laying down a matrix around itself to become osteoclasts [28]. The more osteoclasts, the faster remodeling occurs.

From the study, the donkeys treated with AFA had appreciable rise in stem cell count which coincided with the period when very high osteogenic activities were noticed radio graphically (Week 4, 8, 12 and 16). For these group of donkeys treated with AFA, healing time averagely was 12.5±0.5 weeks, confirming the work done by Goh et al. [8] and Efrat [7] that stem enhance stimulates the release of Adult MSC which can facilitate quick healing of injured/fractured bone.

There was enhancement of inflammatory response in the group treated with AFA which aided healing of the injured tissue [21,22]. This is so because in large wounds where blood supply have been compromised, there is no post surgical complications despite the scanty tissue as it occurs in the metacarpal area.

The post surgical infection in the control could be attributed to the absence of AFA which is known to stimulate lymphocytocytosis which are classified as immunocytes and therefore facilitate the formation of antibodies to fight infection.

The group treated with AFA had their healing time shortened (12.5±0.5) because of the use of stem enhance, while the control that was not treated with AFA had a longer healing time (20.9±0.2).
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Figure 3: Plate 1a (Left) Photomicrograph of peripheral blood sample taken at 8 weeks post operatively at *40 magnifications. Note the massive mobilization of MSC because of the use of Stem Enhance, arrow points at stem cell nucleus stained with Propidium Iodide and Trepan blue background
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Figure 4:  Plate 1b (Right) Photomicrograph of peripheral blood sample taken at 8 weeks post operatively at *40 magnifications. Note the scanty numbers of MSC (Control) .White arrow points at stem cell nucleus stained with Propidium Iodide.



From the study, the donkeys treated with Aphanizomenon Flos Aquae had appreciable rise in stem cell count (Figure 3 & 4) which coincided with period when heightened osteogenic activities were noticed radio graphically (week 4, 6, 12 & 16). For these group of donkeys treated with Aphanizomenon Flos Aquae, healing time averagely was 12.5±0.5 weeks, confirming the work done by Goh et al. [8] & Efrat [7] that stem enhance stimulates the release of Adult MSC which can facilitate quick healing of injured/fractured bone.
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