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Abstract 

Women producenatural life; but now they will add medically to save lives through the Endometrial 

Regenerative Cells (ERC) or stem cells reaped from unwanted menstrual fluid, recognized to be the 

most revoltingstage of woman's life. Menstrual blood, as researchers said that, is found to be the most 

potent source of stem cells so far.Discovering curative power of stem cells has been a revolutionary 

breakthrough in the field of surgery and medicine till date, which has actually given many the precious 

gift of life. The uterine endometrial lining, aannoying source of stem cells, is shed in menstrual process 

every month. In the rebuilding process that ranges over seven days, billions of cells develop creating 

almost 5 millimeter-thick lining. These self-renewing cells, also called Endometrial Regenerative Cells, 

can be developed into other tissues under controlled laboratory conditions and have multipotent 

markers analogous to stem cells from other sources. The requirement for regenerative therapies 

incorporating cells that have the ability to engraft and differentiate is vast. Mesenchymal stem cells 

resulting from bone marrow are presently in clinical trials after demonstrating safety and efficacy in 

animal models for allogeneic use due to their immunosuppressive proper-ties. Due to their simplicity of 

collection and isolation, MenSCs would be a great impendingbasis of multipotent cells if they also 

showed these properties. 

 
Keywords: Endometrial regenerative cells, menstrual blood, MenSCs, regenerative medicine, stem 

cells 

 

Introduction 

Women create life; but now they will contribute medically to save lives through the 

Endometrial Regenerative Cells (ERC) or stem cells harvested from discarded menstrual 

fluid, known to be the most disgusting phase of woman's life. Menstrual blood, as 

researchers say, is found to be the most potent source of stem cells so far. Discovering 

curative power of stem cells has been a revolutionary breakthrough in the field of surgery 

and medicine till date, which has actually given many - the precious gift of life. 

 

Endometrial regenerative cell opportunity 

The company has developed a novel type of stem cell, the Endometrial Regenerative Cell 

(ERC) that appears to have the major attributes desirable in an ideal cellular therapy: a) They 

are derived from non-controversial sources; b) The activity of the cells is not substantially 

neutralized by the immune system, allowing for use of cells from one standardized source 

(e.g. universal donor); c) The cells can be administered intravenously since they home to 

injured or degenerated tissue.Medistem scientists demonstrated that ERC's are capable of 

transforming into major tissues of the body including heart, lung, liver, brain, and blood 

vessels. It was published that ERC's also produce large amounts of therapeutic factors, in 

some situations at higher levels than other types of stemcells. Medistem collaborators have 

demonstrated that ERC's are potent inducers of new blood vessel formation in animals 

lacking proper circulation. To date studies have demonstrated that ERC's do not cause 

adverse effects when administered at therapeutically-relevant doses to animals.Medistem 

plans to enter clinic trials using ERC's for a condition that will demonstrate proof of concept 

and safety in a rapid and cost effective way 
[1-9]

. 

 

Critical Limb Ischemia: Approximately 160,000 amputations occur each year due to 

critical limb ischemia, an advanced form of atherosclerosis. Various types of stem cell 
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therapies have been demonstrated to exert positive effects 

on this condition through stimulating production of new 

blood vessels. Unfortunately, the majority of such therapies 

are impractical or costly. For example, the administration of 

a patient's own bone marrow stem cells into the ischemia 

muscle has been reported to improve pain free walking 

distance and reduce need for amputation. However bone 

marrow extraction and processing is a fairly involved 

procedure that is not currently feasible on a wide-spread 

basis. The threshold for clinical success using stem cells in 

CLI is theoretically lower than for other indications since 

the stem cells are not required to completely differentiate 

and generate a new organ. For a therapeutic effect the stem 

cells need only to stimulate the production of new blood 

vessels, a process called "angiogenesis". In patients with 

CLI the new blood vessels start providing oxygen and 

nutrients to the previously ischemic tissue, resulting in 

healing of ulcers and restoration of leg function. 

 

Approaching Critical Limb Ischemia with ERC-142 

Bone marrow transplantation is the only successful stem cell 

therapy that has saved hundreds of thousands of lives. 

Arguably its success is attributed to the fact that the bone 

marrow stem cells were required to do what they were 

naturally meant to do: make blood. ERC's have a specialized 

function in the endometrium: to make new blood vessels. 

With every menstrual cycle the endometrium builds up and 

then sloughs off. This rapid accumulation of highly 

vascularized tissue, we believe, is associated with the 

natural ability of the ERC to generate new blood vessels. 

Medistem's first clinical use of the ERC in the USA is aimed 

at using this natural ability of ERC's to make new blood 

vessels in patients with CLI. Medistem's CLI product is 

ERC-142, a standardized, "universal donor" cell preparation 

that is delivered frozen to the doctor's office, and when 

ready for use is injected into the ischemic muscle of patients 

with CLI. The planned clinical trials of ERC-142 will assess 

the ability of this new stem cell population to improve 

circulation of patients with CLI who have no option but 

amputation. 

 

Expansion of ERC Angiogenesis Candidates 
Therapeutic angiogenesis is considered a "Holy Grail" of 

biologics. While the ERC-142 program will spearhead 

clinical development, Medistem plans to concurrently 

develop other ERC-based products for therapeutic 

angiogenesis in other conditions. Ischemic heart conditions 

are believed to affect approximately 1 out of 100 people, 

being considered a $25 billion/year market in the US alone. 

Stimulation of angiogenesis by other stem cells has been 

demonstrated to improve animal models of stroke, liver 

failure, and wound healing 
[10-16]

, 

 

Stemcells-exhibiting life 
Stem cells can be termed as undifferentiated cells having 

distinctive ability to dividemitotically and differentiate into 

nerve cells, blood cells, muscle cells or any specialized cell 

when needed. 

 

Limitations of conventional cell sources  

Stem cells harvested from the customary sources like 

embryos or adult tissues, have their own set of limitations. 

Embryonic stem cells can build any cell type required but 

has serious ethical and host rejection issues associated with 

it because the harvesting process destroys the fetus 

involved. Bone marrow harvesting is an invasive and 

tedious procedure that yields very small quantity of 

regenerative cells whose powers are limited as is the case 

with umbilical cord blood cells, though it has no ethical 

concerns. Some researchers are trying to use skin cells to 

derive stem cells, where the procedure takes help of few 

viruses to embed number of genes. One of these genes is 

known to be cancerous. Stem cells from these conventional 

sources have been employed to treat blood-related disorders 

including leukemia. But ERC will help in devising 

treatments of numerous diseases such as cardiac disease, 

diabetes, neurological disorders like spinal cord injury, 

Parkinson's and Alzheimer's diseases and also, assisting 

aesthetics-related anti-aging therapies.  

 

Regenerative medicine redefined  

The uterine endometrial lining, a rich source of stem cells, is 

shed in menstrual process every month. In the rebuilding 

process that ranges over seven days, billions of cells develop 

creating almost 5 millimeter-thick lining. These self-

renewing cells, also called Endometrial Regenerative Cells, 

can be developed into other tissues under controlled 

laboratory conditions. These cells possess multipotent 

markers similar to stem cells from other sources. These 

Endometrial stem cells were first discovered by an 

Australian researcher Caroline Gargett from Monash 

University. She was enthralled to find that a sanitary waste 

could be so resourceful, citing her findings as "very 

interesting and very significant". She found the cells 

exhibiting characteristics similar to adult stem cells. 

 

Advantages of endometrial regenerative cells 
Stem cells from menstrual blood are easier to collect 

through a harmless procedure. An inexpensive source, it is 

not painful to the donor women and can be collected for 

about 35 years of a woman's menstruating age. However, 

younger women yield better quality of endometrial 

progenitor cells. Moreover, it takes care of ethical concerns 

as linked to the embryonic source and there is no fear of 

tissue rejection too. With multitude of benefits associated 

with these newly discovered stem cells, potential treatments 

could be devised for several medical conditions. The ERC's 

can be processed and preserved effortlessly for future 

implementation. Researchers say that these cells have a 

higher reproduction rate, doubling every 19.4 hours, 

compared to the elemental cells from other sources. 

Compared to bone marrow, menstrual blood yields almost 

30 times more stem cells. These "pluri-potent" cells can 

develop into cardiac, hepatic, pleural, respiratory epithelial, 

adipocytic, osteogenic, pancreatic, and neurocytic cells, i.e. 

roughly nine cell categories, so far the highest known for 

any stem cell source. This implies that many medical 

conditions that have no cure till date, may find a new 

therapy though this regenerative medium. Host rejection is 

not a trouble with the ERC's because they possess an 

immune system defining suppressing effect, enabling many 

patients other than the donor to accept curative therapies 
[17-

25]
. 

 

Banking the ERC  

Florida-based Cryo-Cell International, known to be the 

biggest cord blood bank, also claims to have found stem 

cells in menstrual fluid. Chief scientist at Cryo-Cell, Julie 
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Allickson described the cells as "highly proliferative which 

can differentiate into at least five separate lineages and 

express stem cell markers.""C'Elle" - Cryo-Cell's menstrual 

blood-banking initiative takes care of sample-collection, 

processing and storing cells. Giving life a definite 

hope With thorough advancements going on, medical 

fraternity is sure that the future of regenerative medicine has 

arrived. While more in-depth researches are required to 

establish medical employment of endometrial stem cells, the 

new finding is definitely a momentous achievement in the 

field of stem cell transplant. Menstruation is really not bad 

at all - ERC brings along a promising step in the realm of 

regenerative medicine and surgery, to give life. 

The question then becomes whether there is a source of 

multipotent stromal stem cells that can be safely obtained, in 

a renewable fashion, and maintain potency to differentiate. 

Recently, stromal cells were identified in endometrial tissue. 
26, 27

However, obtaining the cells directly would be a very 

invasive procedure. The endometrial lining of the uterus has 

a remarkable capacity for regeneration. During each 

menstrual cycle there is vast growth of tissue and blood 

vessels, which is shed at the end of the cycle. The shed 

blood and tissue contain a heterogeneous population of cells 

including some with regenerative capacity 
[28]

. The uterine 

stromal cells have similar multipotent markers commonly 

found in bone marrow mesenchymal stem cells and May 

actually originate in part from bone marrow 
[29-31]

. Important 

markers for determining multipotency are Oct-4 and SSEA-

4, which are found to be expressed in many multipotent and 

pluripotent stem cells including ESCs, along with the cell 

surface marker c-kit (CD117) 
[32-34]

.
 
In order to evaluate the 

practicality of obtaining multipotent stem cells from the 

uterus, in a safe and reproducible manner, we analyzed the 

shed menstrual blood and tissue to identify stromal cells 

(MenSCs). We present here a population of MenSCs that 

express the multipotent markers Oct-4, SSEA-4, and c-kit, 

along with their ability to be directionally differentiated in 

vitro into multiple cell lineages derived from mesoderm and 

ectoderm and the ability to be easily expanded. Work done 

so far in the area of menstrual stem cells various research 

groups throughout the world are now exploring this new 

source of stem cells. In 2007, Bio Communicable Research 

Institute, Wichita, USA, reported about the Endometrial 

Regenerative cells as a Novel Stem cell Population. Last 

year “Cryo International” company has discovered the fact 

that menstrual blood can be used to isolate stem cells. In the 

same year, Keio University scientist tried to use them for 

generating heart tissues. DrAmitN. Patel and others from 

Pittsburgh have found out about the pluripotency and self-

renewal capability of MenSC. Recently life cell 

international, Chennai, India have come up with a plan to 

launch the first menstrual stem cell bank in India.  

 

Cells discarded from womb lining during a woman's 

period are new type of stem cell 

 

DrXiaolong Meng of the Bio-Communications Research 

Institute in Wichita, Kansas, led the research team 

consisting of scientists from the University of Alberta, 

University of Western Ontario and Medistem Laboratories. 

The team identified a new type of stem cell that can be 

reproducibly isolated from menstrual blood collected from 

healthy female subjects. "We have many problems with our 

current methods of stem cell therapy, like those taken from 

bone marrow," commented DrMeng, "They may be rejected 

by the recipient and/or have limited potential to generate 

new tissue. Now we've found a possible new way to 

overcome these difficulties by using cells from menstrual 

blood."  

The growth of new blood vessels from pre-existing blood 

vessels is an essential part of the uterine or womb phase of 

the menstrual cycle. Cells collected from the menstrual 

blood of women include types which can be cultured in the 

laboratory, which replicate almost 70 times in a very rapid 

time span. This replication rate is far faster than cells which 

are currently used, taken from umbilical cord blood and 

bone marrow. The cells are so unique in their ability to 

develop into at least 9 different cells including heart, liver 

and lung, that researchers called the cells Endometrial 

Regenerative Cells (ERC). Not only do ERC replicate at a 

phenomenal rate of almost every 20 hours, but they produce 

unique growth factors at a rate of almost 100,000 greater 

than cells from umbilical cord blood.  

A mere 5ml of menstrual blood collected from a healthy 

woman provided enough cells which after two weeks of 

culture provided beating heart cells. The results of this 

breakthrough research indicate that these cells could be 

cultured at a large scale, thereby providing an alternative to 

the current methods of using bone marrow and umbilical 

cord blood, which itself poses threats of rejection. 

 

Menstruation yield adult stem cells 

Menstruation may have a fringe benefit as a source of adult 

stem cells. Scientist report that menstrualblood contains 

adult stemcells that can develop into nine different types of 

cells: 

 Heart cells 

 Lung cells 

 Nerve cells 

 Muscle cells 

 Pancreatic cells 

 Liver cells 

 Fat cells 

 Bone cells  

 

Cell procurement and processing  

An endometrial/menstrual cell sample was procured by 

using a Divacup (Kitchener, ON) during the first few days 

of a menstrual cycle. The cells were harvested with the 

informed consent of the donor as approved by an 

institutional review board. The cells were transferred in 

phosphate-buffered saline (PBS) with penicillin/strepto-

mycin and heparin. The sample was shipped at 4 °C until it 

reached the processing laboratory within 24–48 h after 

procurement. The sample was centrifuged and supernatant 

was evaluated for bacteria. The cells were then cultured. 

 

Growth, multipotent marker expression and 

characterization of MenSCs 
MenSCs rapidly expand at a doubling rate of 24–3 6 h; 
starting with 50,000 cells we obtained 48,000,000 by day 
26and they maintained diploid cells with-out chromosomal 
aberrations as determined by karyotype analysis at passage. 
Moreover, RTPCR data demonstrated that MenSCs 
expressed the multipotent marker Oct-4 at passage 12, but 
not SOX-2 or Nanog. Flow cytometric analysis illustrated 
that MenSCs were positive for stromal cell and/or mes-
enchymal stem cell markers such as CD44, CD 105, CD166, 
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CD90, CD49f, MHC I, CD29, and CD9 while negative for 
CD38, CD133, CD45, CD34, MHC II, and LIN, and mildly 
positive for CXCR4 related to stem cellhoming. In addition, 
flow cytometric analysis confirmed that MenSCs highly 
expressed the pluripotent marker SSEA-4 and c-kit+ 
(CD117). Also, SSEA-4 and c-kit+ were colocalized on 
isolated clones from MenSCs. Cultured MenSCs appeared 
to have stromal cell morphology. Stromal stem cells have 
been shown to have great potential for future use in clinical 
translation of regenerative therapies. 

35-37
We have presented 

a population of stromal cells isolated from human menstrual 
blood (MenSCs). The MenSCs are characterized at both the 
cellular and molecular level, along with the ability to easily 
expand and differentiate. This study demon-strates that 
MenSCs are a unique cell population that can be safely 
isolated and provide an expandable source of stem cells 
from child-bearing aged women. The expression of 
multipotent markers Oct-4, SSEA-4, and c - kit (CD1 17) in 
the MenSCs is not common in most other adult stem cells. 
We have isolated clones with positive c-kit and SSEA-4 
colocalization. This unique population of MenSCs is 
different than one recently de-scribed by Cui et al., which 
demonstrated skeletal muscle differentiation where they 
found menstrual blood cells expressing the following flow 
profile: positive CD13, CD29, CD44, CD54, CD55, CD59, 
CD73, CD90, CD105, MHC-I and negative CD14, CD31, 
CD34, CD45, CD50, c-kit, CD133, MHC-II. Cells have the 
multipotent markers mentioned above, which are absent in 
the cells identified and used by Cui et al. 

[38]
 

Also, the MenSCs appear to have similar characteristics as 
the human endometrial stem cells identified by Cho et al. 

[39] 

with c-kit (CD117), Matthai et al.
 [40] 

with Oct-4, clonally 
expanded by Gargett et al. 

[41]
, and the mouse endometrial 

stem cells identified by Cervello et al. with both c-kit+ 
(CD1 17) and Oct-4. Thus, it could be interpreted that 
MenSCs are the shed version of endometrial stem cells that 
can be easily harvested in a noninvasive manner. The 
expression of multipotent markers is indicative of cells that 
have the capacity to differentiate into cell types derived 
from multiple germ layers. The transcription factor Oct-4 
and SSEA-4 both are markers expressed by human embry-
onic stem cells 

[42]
, which are also highly expressed in our 

MenSCs, and may explain the rapid cell expansion. It may 
also explain the ability to be direction-ally differentiated 
into several cell types. The differentiated cell types 
demonstrate plasticity of the MenSCs by the fact that cells 
have not only phenotypic cell surface markers by flow 
cytometry and immunocytochemistry but also mRNA 
expression. These data demonstrate that MenSCs are 
expandable and express multipotent stem cell markers. The 
need for regenerative therapies incorporating cells that have 
the ability to engraft and differentiate is vast. However, the 
ideal cell would also have the ability to be used in an 
allogeneic manner. Mesenchymal stem cells derived from 
bone marrow are currently in clinical trialsafter 
demonstrating safety and efficacy in animal modelsfor 
allogeneic use due to their immunosuppressive proper-ties 
[43-49]

.
 
Due to their ease of collection and isolation, MenSCs 

would be a great potential source of multipotent cells if they 
also exhibited these properties. 
 
Conclusion 
The need for regenerative therapies incorporating cells that 
have the ability to engraft and differentiate is vast. However, 
the ideal cell would also have the ability to be used in an 
allogeneic manner. Mesenchymal stem cells derived from 
bone marrow are currently in clinical trialsafter 
demonstrating safety and efficacy in animal modelsfor 

allogeneic use due to their immunosuppressive proper-ties. 
Due to their ease of collection and isolation, MenSCs would 
be a great potential source of multipotent cells if they also 
exhibited these properties. 
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