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Scientific White Paper 
 
Stemegenis Formula, revives stem cells from Stem Cell Exhaustion. Includes 
phytotherapeutic extracts of Garcinia indica, Astragalus membracanus, and 
Cinnamomum verum. Biological Actions, Molecular Mechanisms, and Their 
Effects. 
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Stemegenis Formula is designed to regenerate active stem cells from the age-dependent condition 
called “stem cell exhaustion.” It contains phytotherapeutic extracts of Garcinia indica, Astragalus 
membracanus and Cinnamomum verum. Regenestem is a synergistic herbal analog providing 
regenerative support for Stem Cell functionality. 
 
Stem Cell Exhaustion  
As we age, our stem cells eventually lose their ability to divide. We are unable to replace the stem 
cells that have differentiated or died. The decrease in the renewal of stem cells leads to age-related 
disorders.  “Stem Cell Exhaustion” is a consequence of DNA damage, senescence, and other 
factors.  
 
Stem cells  
Stem cells are precursor biological cells that 
can self-renew and differentiate into multiple 
mature cells. Stem cells divide into two major 
categories, embryonic stem cells, and adult 
stem cells. Depending upon the 
differentiation capacity, they can be 
classified into unipotent, multipotent, 
pluripotent, or totipotent stem cells. 
Metabolic signaling also affects stem cells, as 
do signals from the microbiome. The 
discovery of Toll-like receptors on intestinal 
stem cells points to an insight that our aging 
is determined not only by what we eat and 
breathe but also the bacteria we carry. The 
prevalent theories of tissue decline in aging 
focused on cumulative cell-intrinsic changes 
such as telomere attrition, DNA damage, 
oxidative damage, and mitochondrial 
dysfunction. Organ stem cells age 
extrinsically and maintain youth that could be 

due to the state of quiescence, which is the 
default for most if not all postnatal stem cells. 
Stem cell regenerative capacity persists 
throughout life, but the biochemical cues 
regulating organ stem cells change with age 
in ways that preclude productive regenerative 
responses. This causes the abandonment of 
tissue maintenance and repair in the old cells. 
Studies have demonstrated that experimental 
re-calibration of specific biochemical cues 
will quickly rescue the effective regenerative 
capacity of old stem cells in vivo, 
demonstrating that old stem cells can 
maintain old organs. Early development is 
characterized by the rapid proliferation of 
embryonic cells, which then differentiate to 
produce the many specialized types of cells 
that make up the tissues and organs of 
multicellular animals. As cells differentiate, 
their rate of proliferation usually decreases, 
and most cells in adult animals are arrested in 
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the G0 stage of the cell cycle. A few types of 
differentiated cells never divide again, but 
most cells can resume proliferation as 
required to replace cells that have been lost as 
a result of injury or cell death. Some cells 
divide continuously throughout life to replace 
cells that have a high rate of turnover in adult 
animals. Cell proliferation is thus carefully 
balanced with cell death to maintain a 
constant number of cells in adult tissues and 
organs. 
 
Cell Proliferation 
Proliferation is a physiological process of cell 
division that occurs in almost all tissues, 
increasing the number of cells. Mitosis is the 
main way for eukaryotes to divide cells, such 
as multicellular organisms in a mitotic way to 
increase the number of somatic cells. During 
the cell mitotic division, a single mother cell 
divides to produce two daughter cells to 
replace cells that have been injured or have 
died, so cell proliferation is defined by the 
balance between cell divisions and cell loss 
through cell death or differentiation. The 
process of cell proliferation plays a key role 
from the time of embryogenesis to the 
development of the whole organism from 
single- or double- cell embryo and continues 
its critical role in the maintenance of adult 
tissue homeostasis by recycling the old cells 
with new cells.  The cells of adult animals can 
be grouped into three categories.  The first 
category, such as human cardiomyocytes, is 
no longer able to proliferate. They are 
produced, differentiated, and retained 
throughout the life of the organism during 
embryonic development. They will never be 
replaced, even if they have been lost due to 
injury.  In contrast to the first category, the 

second one can resume proliferation when 
enter the G0 stage of the cell cycle, including 
skin fibroblasts, smooth muscle cells, the 
endothelial cells that line blood vessels, and 
the epithelial cells of most internal organs, 
such as the liver, pancreas, kidney, lung, 
prostate, and breast.  The third category, 
including blood cells, epithelial cells of the 
skin, and the epithelial cells lining the 
digestive tract, has short life spans and must 
be replaced by continual cell proliferation in 
adult animals. Within them, the fully 
differentiated cells do not proliferate by 
themselves. Instead, they are replaced via the 
proliferation of less differentiated cells, 
called stem cells. 

Plant Extracts and Stem Cells 
Medicinal plants have received considerable 
attention as stimulants for stem cell 
proliferation in vivo and in vitro. In vitro 
studies of natural bioactive compounds have 
suggested that plant-derived substances 
enhance the adult stem cell proliferation and 
on the other hand inhibit the proliferation of 
cancer cells. Studies have shown MSCs 
differentiation into osteogenic, neurogenic, 
and endothelial/vascular progenitor cells in 
the presence of plant extract supplements. 
The bioactive compounds derived from 
plants have shown to be potential candidates 
to activate stem cells for proliferation and 
differentiation. MSCs along with medicinal 
plant extracts have a potential hope in stem 
cell and regenerative therapy. Plant extracts 
as stimulants significantly affect proliferation 
and differentiation into multilineage cells. 
Bioactive compounds from plants precisely 
regulate the MSCs through different protein 
pathways.  
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Active Herbal Ingredients 
 

Garcinia indica, is a fruit tree of culinary, pharmaceutical, nutraceutical and industrial significance 
in South India. The dried fruit rind is used as a spice and condiment. The fruit rind contains 
hydroxy citric acid, an anti-obesity agent. The major class of secondary metabolites reported from 
different parts of the species are benzophenones, biflavonoids, xanthones and anthocyanin 
pigments. The fruit rind is a rich source of the benzophenone garcinol, attributed with potential 
bioactivities, especially antioxidant and cytotoxic. Cyanidin-3-glucoside and cyanidin-3-
sambubioside were identified as the major red pigments in the fruit rind.  
 
Astragalus membracanus, contains life-prolonging compounds for human use and is "associated 
with a significant age-reversal effect in the immune system, in that it led to declines in the 
percentage of senescent cytotoxic T cells and natural killer cells after six to twelve months of use". 
Harley, C. B.; et al. (2011). Astragalus root is known for its effects on telomerase, the shortening of 
telomeres (resulting from such factors as stress and aging). Thus, short telomeres result in 
chromosome instability. 
Cinnamomum verum, Cinnamon health benefits are attributed to its content of a few specific 
types of antioxidants, including polyphenols, phenolic acid and flavonoids. These compounds 
work to fight oxidative stress in the body and aid in the prevention of chronic disease. 
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Prologue 
 
How long has it been since we knew that age-imposed 
changes in the circulatory milieu are to blame for the 
progressive attrition of organs and degenerative 
disorders that invariably accompany human aging? 
Some say, we've known for millennia, from the Ancient 
Greeks and Medieval stories of vampires.  Others say 
that it was McKay’s 1950s experiments, where old rats 
were sutured with young rats to establish parabiosis, 
aka, a joined blood circulation that suggested better 
health of largely non-cellular cartilage [2].  
 
Yet, another answer is that it has been 10 years since the 
paradigm-shifting observations that in heterochronic 
parabiosis, the young systemic milieu rapidly and 
broadly rejuvenates organ stem cells in muscle, 
brain/hippocampus and liver, while the old systemic 
milieu rapidly and broadly ages myogenesis, liver 
regeneration and neurogenesis, with the responsible 
biochemical pathways being re-set to their young or old 
states ([1], and Figure 1).  
 
What paradigms have been shifted? 
 
Before this work, the prevalent theories of tissue decline 
in aging focused on cumulative cell intrinsic changes as 
culprits:   telomere  attrition,   DNA  damage,  oxidative  
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damage, mitochondrial dysfunction, etc.). While all of 
the above continue to be true for differentiated cells, it 
is important to realize that organ stem cells age 
“extrinsically” [1, 4-7], and maintain a relative “youth” 
that could be due to the state of quiescence, which is 
default for most if not all postnatal stem cells [10]. As 
such, stem cell regenerative capacity persists throughout 
life, but sadly, the biochemical cues regulating organ 
stem cells change with age in ways that preclude 
productive regenerative responses, causing the 
abandonment of tissue maintenance and repair in the old 
[3].  
 
Promisingly, numerous studies have demonstrated that 
experimental youthful re-calibration of specific bio-
chemical cues will quickly (within days) rescue the 
effective regenerative capacity of old stem cells in vivo, 
demonstrating that old stem cells can for all practical 
purposes maintain old organs [4, 11-14]. Such quick 
and robust “rejuvenation” also suggests that not much 
intrinsic “aging” has been experienced by these stem 
cells, or that the intrinsic aging of stem cells can be 
rapidly reversed (within 24 hours) after exposure to 
youthful molecular cues, for example, by activation of 
Notch [4].  Conversely, progeric changes in these 
defined bio-chemical signals make even young stem 
cells behave like old in a day, before the byproducts of 

� www.impactaging.com AGING, October 2015, Vol. 7 No 10

Systemic�Problems:�A�perspective�on�stem�cell�aging�and�rejuvenation
�

Irina�M.�Conboy1,�Michael�J.�Conboy1,�and�Justin�Rebo1����
�
1�Department�of�Bioengineering,�UC�Berkeley;�QB3,�CA�94709,�USA;�
�
Key�words:�parabiosis,�aging,�rejuvenation,�stem�cells,�neurogenesis�
Received:�08/05/15;�Accepted:�10/02/15;�Published:�10/25/15�
Correspondence�to:�Irina�M.�Conboy,�PhD;��EͲmail:��iconboy@berkeley.edu�
�
Copyright:�Conboy�et�al.�This�is�an�openͲaccess�article�distributed�under�the�terms�of�the�Creative�Commons�Attribution�
License,�which�permits�unrestricted�use,�distribution,�and�reproduction�in�any�medium,�provided�the�original�author�and�source�are�credited
�

Abstract: This�review�provides�balanced�analysis�of�the�advances� in�systemic�regulation�of�young�and�old�tissue�stem
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Potential role of herbal remedies in stem
cell therapy: proliferation and
differentiation of human mesenchymal
stromal cells
Vindya Lankika Udalamaththa, Chanika Dilumi Jayasinghe and Preethi Vidya Udagama*

Abstract

Stem cell therapy has revolutionized modern clinical therapy with the potential of stem cells to differentiate into
many different cell types which may help to replace different cell lines of an organism. Innumerous trials are carried
out to merge new scientific knowledge and techniques with traditional herbal extracts that may result in less toxic,
affordable, and highly available natural alternative therapeutics. Currently, mesenchyamal stromal cell (MSC) lines
are treated with individual and mixtures of crude herbal extracts, as well as with purified compounds from herbal
extracts, to investigate the mechanisms and effects of these on stem cell growth and differentiation. Human MSCs
(hMSCs) possess multilineage, i.e., osteogenic, neurogenic, adipogenic, chondrogenic, and myogenic, differentiation
abilities. The proliferative and differentiation properties of hMSCs treated with herbal extracts have shown promise
in diseases such as osteoporosis, neurodegenerative disorders, and other tissue degenerative disorders. Well
characterized herbal extracts that result in increased rates of tissue regeneration may be used in both stem cell
therapy and tissue engineering for replacement therapy, where the use of scaffolds and vesicles with enhanced
attaching and proliferative properties could be highly advantageous in the latter. Although the clinical application
of herbal extracts is still in progress due to the variability and complexity of bioactive constituents, standardized
herbal preparations will strengthen their application in the clinical context. We have critically reviewed the proliferative
and differentiation effects of individual herbal extracts on hMSCs mainly derived from bone marrow and elaborated
on the plausible underlying mechanisms of action. To be fruitfully used in reparative and regenerative therapy,
future directions in this area of study should (i) make use of hMSCs derived from different non-traditional sources,
including medical waste material (umbilical cord, Wharton’s jelly, and placenta), (ii) take account of the vast numbers of
herbal extracts used in traditional medicine globally, and (iii) investigate the mechanisms and pathways of their effects
on hMSCs.

Keywords: Stem cell therapy, Human mesenchymal stromal cells, Bone marrow derived, Proliferation and differentiation
effectors, Synthetic stimuli, Herbal extracts, Standardization and quality control, Reparative and regenerative therapy

Background
Stem cell therapy is at the forefront of regenerative
medicine with the goal of regenerating and repairing in-
jured tissues in the body. It is emerging as a promising
therapeutic technique where tissues generated from
stem cells are grafted on damaged tissue to repair and
regenerate the original tissue [1]. In addition, stem cells

are being investigated for their potential to produce
whole organs for organ replacement. This rapidly evolv-
ing field of therapy has great promise in treating incur-
able diseases such as Parkinson’s disease [2], Alzheimer’s
disease [3], and diabetes mellitus [4].
Stem cells possess the ability to self-renew and to dif-

ferentiate into a plethora of different mature cell lineages
under certain physiological or experimental conditions.
Human mesenchymal stromal cells (hMSCs) are a multi-
potent group of cells that can be effortlessly isolated

* Correspondence: dappvr@yahoo.com; preethi@zoology.cmb.ac.lk
Department of Zoology, Faculty of Science, University of Colombo, P.O. Box
1490, Colombo 03, Sri Lanka
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3URYLVLRQDO�FKDSWHU
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'LIIHUHQWLDWLRQ�(IIHFWRUV�RI�+XPDQ�6WHP�&HOOV

3UHHWKL�9LG\D�8GDJDPD�DQG�9LQG\D�8GDODPDWKWKD

$GGLWLRQDO�LQIRUPDWLRQ�LV�DYDLODEOH�DW�WKH�HQG�RI�WKH�FKDSWHU

Provisional chapter

ũ�ƦƤƥƪ�7KH�$XWKRU�V���/LFHQVHH�,Q7HFK��7KLV�FKDSWHU�LV�GLVWULEXWHG�XQGHU�WKH�WHUPV�RI�WKH�&UHDWLYH�&RPPRQV� 
$WWULEXWLRQ�/LFHQVH��KWWS���FUHDWLYHFRPPRQV�RUJ�OLFHQVHV�E\�Ƨ�Ƥ���ZKLFK�SHUPLWV�XQUHVWULFWHG�XVH��GLVWULEXWLRQ��
DQG�UHSURGXFWLRQ�LQ�DQ\�PHGLXP��SURYLGHG�WKH�RULJLQDO�ZRUN�LV�SURSHUO\�FLWHG��
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Application of Herbal Medicine as Proliferation and 
'LĳHUHQWLDWLRQ�(ĳHFWRUV�RI�+XPDQ�6WHP�&HOOV

3UHHWKL�9LG\Db8GDJDPD�DQG�9LQG\Db8GDODPDWKWKD

$GGLWLRQDO�LQIRUPDWLRQ�LV�DYDLODEOH�DW�WKH�HQG�RI�WKH�FKDSWHU

Abstract

One of the main streams of traditional medicine is herbal medicine; a wide range of 
���������ȱ������ȱ���ȱ�����ȱ����������ȱ�����ȱ���ȱ����ȱ���ȱ������¢ǯȱ������ȱ���ȱ�������ę-
cally validated, this traditional medicine practice is much popular in countries such as 
India, China and Sri Lanka and in many other countries in South, Southeast and Eastern 
Asia due mainly to its healing capabilities. More recently, scientists initiated the chemical 
analyses of these medicinal plants, obtaining invaluable results. The latest addition to 
����ȱ��������������ȱ��ȱ�������ȱ��ȱ�ě����ȱ��ȱ������ȱ�¡������ȱ��ȱ��ě�����ȱ�¢���ȱ��ȱ����ȱ�����ǯȱ
��ȱ�¡�������ȱ������¢ȱ��ȱ����ȱ��������ȱ�������ȱ��ȱ���������ȱ��ȱ����ȱ�������ǰȱ�����¢ȱ����-
����£���ȱ�����ȱ����ȱ�������������ȱ����������¢ȱ�ě����ȱ��ȱ����ȱ�����ȱ���ȱ���������¢ȱ�ě����ȱ��ȱ
������ȱ����ȱ�����ȱǻ����Ǽǰȱ ����ȱ����ȱ����������ȱ���ȱ����ę����ȱ��ȱ����ȱ������¢ȱ����������ǯȱ
At present, standardizing the products and limited knowledge on the mechanisms of 
������ȱ���ȱ���� �¢�ȱ��ȱ�����ȱ����ȱ���������¢ȱ�������ȱ���ȱ���ȱ��ȱ������ȱ�¡������ȱ��ȱ��������-
tics. However, we believe that in the near future scientists would be focusing on herbal 
remedies to replace the use of synthetic stimulants and cancer drugs to overcome the 
�������������ȱ��ȱ�����ǰȱ����ȱ��ȱ��¡����¢ǰȱ����ȱ�ě����ȱ���ȱ�¡��������ȱ�����ǯ

Keywords:ȱ������ȱ�¡������ǰȱ����ȱ����ȱ������¢ǰȱ��������ȱ����������ǰȱ�������������ȱ���ȱ
��ě�����������ǰȱ������ȱ����ȱ�����

1. Introduction

Traditional medicine is a popular treatment method for a wide range of diseases in many 
countries due to its claims of therapeutic activity by patients. The knowledge handed over 
from generation to generation since ancient ages is the foundation of traditional medicine; 
hence, the methods of treatment vary depending on the country and the region of origin.  

ũ������7KH�$XWKRU�V���/LFHQVHH�,Q7HFK��7KLV�FKDSWHU�LV�GLVWULEXWHG�XQGHU�WKH�WHUPV�RI�WKH�&UHDWLYH�&RPPRQV
$WWULEXWLRQ�/LFHQVH��KWWS���FUHDWLYHFRPPRQV�RUJ�OLFHQVHV�E\�������ZKLFK�SHUPLWV�XQUHVWULFWHG�XVH�
GLVWULEXWLRQ��DQG�UHSURGXFWLRQ�LQ�DQ\�PHGLXP��SURYLGHG�WKH�RULJLQDO�ZRUN�LV�SURSHUO\�FLWHG�
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Age-specific bone tumour incidence rates are governed by stem cell
exhaustion influencing the supply and demand of progenitor cells

Richard B. Richardson *

Radiological Protection Research and Instrumentation Branch, Atomic Energy of Canada Limited (AECL), Chalk River Laboratories, Chalk River, ON, Canada

1. Introduction

A net increase in cells occurs during periods of normal growth
or trauma and during homeostasis when damaged cells are
replaced after apoptosis. Although proliferation is often associated
with cancer, there is the apparent contradiction that cancer rates
rise with ageing, yet the number, potential and differentiation of
stem cells decline (Zhou et al., 2008) with replicative senescence,
decreased self-renewal and quiescence, increased apoptosis,
increased doubling time, degraded niches and impaired terminal
differentiation. As a demonstration of a viable mechanism for
neogenesis, I consider the induction of two bone tumours,
osteosarcoma and osteochondroma, from aberrant mesenchymal
stem cells (MSC) or their committed progenitors, a process also
applicable to other tumours.

Osteochondroma is the most common benign bone tumour,
occurring as an abnormal osteocartilaginous outgrowth of the
epiphyseal growth plate with a low rate (!2%) of malignant

transformation to secondary chondrosarcoma (Mavrogenis et al.,
2008). These tumours are usually solitary and non-hereditary and
are often triggered by injury, including high-dose irradiation (Taitz
et al., 2004). In this study, ‘osteochondroma’ generally refers to
sporadic, solitary osteochondromas. The rarer, hereditary multiple
osteochondromas usually occur by age 5 years, earlier than most
solitary chondrosarcomas. The femur is the most common site for
osteochondroma, although these tumours can be found in
association with any of the many skeletal growth centers. Resting
zone chondrocytes proliferate in the long-bone growth plates, with
this cartilage later replaced by bone. In adolescents, growth plate
senescence is followed by epiphyseal fusion when osteochon-
droma stop growing. This benign lesion, often asymptomatic, is
usually discovered inadvertently, with diagnosis more common in
adolescence and declining in adulthood (unimodal age distribu-
tion) (Unni, 1996).

Osteosarcoma is the most common primary bone malignancy
(excluding multiple myeloma), originating from the transforma-
tion of aberrant bone-forming MSC, also known as marrow stromal
cells (Mohseny et al., 2009). Of the two forms, primary osteosar-
coma mostly occurs before the age of 20 and is commonly found in
the long bones near metaphyseal growth plates (Wagner et al.,
2011). Whereas, secondary osteosarcoma occurs in older adults
with Paget’s disease of bone, a hyperproliferative lesion, and in

Mechanisms of Ageing and Development 139 (2014) 31–40

A R T I C L E I N F O

Article history:
Received 28 October 2013
Received in revised form 29 May 2014
Accepted 1 June 2014
Available online 10 June 2014

Keywords:
Ageing
Bone tumours
Human
Stem cells
Replicative senescence

A B S T R A C T

Knudson’s carcinogenic model, which simulates incidence rates for retinoblastoma, provides compelling
evidence for a two-stage mutational process. However, for more complex cancers, existing multistage
models are less convincing. To fill this gap, I hypothesize that neoplasms preferentially arise when stem
cell exhaustion creates a short supply of progenitor cells at ages of high proliferative demand. To test this
hypothesis, published datasets were employed to model the age distribution of osteochondroma, a
benign lesion, and osteosarcoma, a malignant one. The supply of chondrogenic stem-like cells in femur
growth plates of children and adolescents was evaluated and compared with the progenitor cell demand
of longitudinal bone growth. Similarly, the supply of osteoprogenitor cells from birth to old age was
compared with the demands of bone formation. Results show that progenitor cell demand-to-supply
ratios are a good risk indicator, exhibiting similar trends to the unimodal and bimodal age distributions
of osteochondroma and osteosarcoma, respectively. The hypothesis also helps explain Peto’s paradox
and the finding that taller individuals are more prone to cancers and have shorter lifespans. The
hypothesis was tested, in the manner of Knudson, by its ability to convincingly explain and demonstrate,
for the first time, a bone tumour’s bimodal age-incidence curve.
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Herbs that Promote Cell Proliferation 
    
Hasan NM, Al Sorkhy M K 
 
 
 

ABSTRACT 
Plants, herbs, and ethnobotanicals have been in use since the early days of mankind and are still used 
throughout the world for health promotion and treatment of disease. Around 75% of world population 
especially in the underdeveloped world and developing countries relies on natural pharmaceuticals for 
primary health care. However, in the last few years there has been a major increase in their use in the 
developed countries. In Germany, France and UK, many herbs and herbal extracts are used as 
prescription drugs. Herbal treatments are the most popular form of traditional medicine, and are highly 
lucrative in the international marketplace. Many herbs are active against neoplastic diseases by 
inhibiting cell growth and proliferation. They are also used to treat diseases that result from decline of 
stem cell proliferation and utilized for regeneration and rehabilitation of tissues by promoting cell 
proliferation. The aim of this paper is to review plants/herbs that have been shown to cause an increase 
in cell growth/proliferation and to discuss if there is a peril of an unwanted stimulation of cell 
proliferation. 

 
Keywords: Cell, Proliferation, Herbs. 
 
 
 

1. Introduction 
Herbs and herbal extracts have long been utilized to control cell proliferation as a way of 
treating cancer cells. Cancer is a multistage disease that requires treatments targeting multiple 
cellular pathways. Drug toxicity and resistance to chemotherapeutic agents makes it arduous to 
treat cancer. Therefore, nontoxic dietary phytotherapy has been considered as a preventative 
and/or therapeutic method against cancer cells [1]. The field of ethnomedicine and ethno 
pharmacology is plenary of cases where herbs and plants are habituated to fight neoplastic 
diseases [2]. Traditional oriental herbal medicines have long been used and established for 
treatment of malignant cancers. Among these remedies, a number of herbal cocktails have been 
reported to have antitumor activities and some of them have already been utilized by cancer 
patients for some time [3-11]. Herbal cocktails consisting of various herbs could affect multiple 
cellular pathways, thereby modulating cellular activities during cancer progression. Interactions 
of phytochemicals present in different herbs may achieve more preponderant therapeutic 
efficacy than a single herb and abrogate deleterious side effects of single constituents [12-14]. 
Herbal formulations are the mundane form of administration in Chinese herbal practice, and 
herbal formulas are well documented in archaic and modern literature [15, 16]. Herbal 
chemoprevention and treatment is gaining a significant attention among both the public and the 
scientific communities [17]. On the other hand, the issue of enhanced cell proliferation needs to 
be addressed because there are some diseases that result from decline of stem cell proliferation 
and also in cases where increased cell proliferation is needed as in tissue regeneration, repair 
and aging. Here we review the herbs that promote cell proliferation and look for herbs that can 
promote categorical cell proliferation but at the same time not taking the peril of abnormal cell 
proliferation.  
 
2. Herbs that promote cell proliferation. 
Literature search about herbs that involve cell proliferation showed many research discussing     
the beneficial effects of herbs on stem cell proliferation, few reports focus on hair growth, 
stimulation of the immune system and other positive side of herbal remediation but there is 
lack of scientific research exploring possible deleterious effects of herbs on cell proliferation 
and possibly cancer development. 
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ABSTRACT 

More than half of the world’s population relies on traditional medicine for immediate as well as long term relief from disorders and 
diseases, and a major role played in traditional medicine is by plant extracts with their active constituents. Various plants have been 
identified to possess medicinal properties in various parts namely, leaves, fruits, seeds, bark and roots. Among them, Garcinia 
indica, a small to moderate size plant belonging to the Clusiaceae family or Guttiferae, according to the old classification, has 
approximately 1350 species. Plant parts such as leaves, fruit and seed have been reported for possessing anticancer, antiulcer, 
antioxidative, antiglycation and antitumor activity. Screening of fruits and seeds has shown the presence of Garcinol, anthocyanins 
and hydroxycitric acid. The present review focuses on details of geographical distribution, physiochemical parameters, 
phytoconstituents and pharmacological properties of Garcinia indica reported so far.  

Keywords: Anticancer, Antiulcer, Antioxidative, anti-glycation activity, Garcinia indica. 

 
INTRODUCTION 

lant derived medicines are considered to be first 
line of defence in maintaining health and 
combating diseases and even today plant source is 

principal source of new drug of therapeutic property.1 
Approximately 72000 plant species were estimated for 
having medicinal properties of which India has more than 
3000 plant species having medicinal values.2 Ayurveda 
the “Science of life”, defines the concept of positive 
health as metabolically well balanced human beings. For 
most indigenous system listed medicinal plants such as 
siddha, Ayurveda, Unani and allopathy which Garcinia 
indica is one of the traditional medicinally imported 
deciduous plants available all over India. The fruit has 
been reported to be rich in polysaccharide. The ripe fruit 
of Garcinia indica has been shown to possess adhesive 
property in our laboratory (unpublished). Unani system of 
drug medicine uses plant as antibacterial, antiviral and 
antitumor.3 Polyherbal formulations, are extensively used 
by the masses in India for the treatment of common 
antitumor activity anticancer, anti inflammatory, 
antimicrobial & antiulcer activity.4-8 

Geographical distribution 

Kokum (Garcinia indica) is also known by different English 
names such as wild mangosteen or red mango. In India, it 
is known by names such as Bindin, Biran, Bhirand, Bhinda, 
Katambi, Punarpuli, Ratamba or Amsool.9 Garcinia indica 
belongs to the botanical family of Clusiaceae or according 
to the old classificationit belongs to the family of 
Guttiferae which has approximately 1350 species. 
Clusiaceae is further divided into five sub-families, one of 
which is Clusioideae. Sub-family Clusioideae has two 
tribes Clusieae and Garcicieae and Garcicieae has two 
genera namely Garcinia and Mammea. The genus 

Garcinia contains 200 species out of which over 20 are 
found in India.10 Kokum is an evergreen tree 
predominantly grown in the tropical humid rainforests of 
Western Ghats in South India up to an elevation of 
around 800 meters. 

Morphology of Garcinia Indica 

It is also called Kokum butter tree, brindonia tallow tree 
or mangosteen oil tree. The tree grows up to 10-18 
meters with drooping branches.10 It flowers from 
November to February with fruits ripening from April to 
May. After 15 years, a properly cared single plant yields 
about 30 to 50 kg of fruit.10 The ripe Kokum fruit is red or 
dark purple colored containing 3-8 large seeds. The fruit is 
spherical, 2.5 to 3.0 cm in diameter. Seeds are usually 
connected to the rind by tissue and embedded in a red 
acidic pulp. High content of malic acid and little amounts 
of tartaric and citric acids give pleasant tart test to the 
fruit.10 At present, India produces 10,200 metric tons of 
Kokum with productivity of 8.5 tons/ha.  

Because of the sweetish acidic test and its typical flavor, 
Kokum is used as an acidulant in different curries like 
traditional fish curries. Different products like dried ripe 
Kokum rind (Amsul), Kokum syrup are made from the fruit 
and rind. The normal shelf life of fresh fruit is about 5 
days at room temperature. Kokum fruits have longer shelf 
life at low temperatures. Traditionally, the fruit rinds are 
sun dried to reduce water activity and increase shelf-life. 
The fresh fruits are cut into halves and the seed is 
removed before sun drying for about 6-8 days. The 
product obtained after sun drying is commercially called 
Amsul and can be stored for several months. The dried 
rind is also used to make a peculiar soup and cold drinks 
in summer. The dried rind is extracted with water to 
make syrup which is sweetened to make a cold drink. In 
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Antioxidant and cardioprotective effects of
Garcinia indica (kokoberry), an Indian super
fruit in isoproterenol induced myocardial
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Abstract.
BACKGROUND: Garcinia indica Choisy, a slender evergreen tree is endemic to the west coast of India. The dried rind of the
fruit of Garcinia indica is an Indian spice and a food additive. Many therapeutic effects of the fruit have been reported in literature.
OBJECTIVE: The present study investigates the cardioprotective and antioxidant activity of a hydroalcoholic extract of Garcinia
indica fruit rind (GIE) in isoproterenol (ISO) induced myocardial necrosis in rats.
METHODS: Male Wistar rats were treated with GIE (400 & 800 mg/kg, po) daily for 30 days and administered ISO (85 mg/kg,
sc) on the last 2 days at an interval of 24 hr to induce myocardial injury. Activities of marker enzymes (AST, LDH and CK-MB)
were assessed in serum and heart. The lipid peroxidation marker malondialdehyde and endogenous antioxidants viz., reduced
glutathione, superoxide dismutase, catalase, glutathione peroxidase and glutathione reductase were assayed in heart.
RESULTS: Significant myocardial necrosis, depletion of GSH levels, decrease in antioxidant and marker enzyme activities in
the heart homogenate, elevation in malondialdehyde levels and an increase in serum levels of marker enzymes (AST, LDH &
CK-MB) was observed in ISO treated rats when compared with normal rats. Pre-treatment of GIE to ISO treated rats resulted in
a significant attenuation of the ISO-elevated levels of serum marker enzymes and malondialdehyde, and restoration of the levels
of the ISO-depleted marker enzymes, reduced glutathione and antioxidant enzymes. The biochemical results were corroborated
by electrocardiographic and histopathological findings.
CONCLUSION: It may be concluded that GIE oral treatment to ISO challenged rats augments endogenous antioxidants of rat
heart, enhances scavenging of free radicals and inhibits lipid peroxidation of membrane, thereby salvaging the myocardium from
the deleterious effects of ISO.

Keywords: Garcinia indica fruit, isoproterenol, myocaardial necrosis, cardioprotective, antioxidant activity

1. Introduction

Cardiovascular Diseases (CVD) remain the principal cause of death in both developed & developing countries
despite several advancements in medical interventions. Among CVD, myocardial infarction accounts for majority
of deaths and disabilities [1]. Myocardial Infarction (MI) is the acute condition of necrosis of the myocardium
that occurs as a result of imbalance between coronary blood supply & myocardial demand [2]. Oxidative stress
produced by free radicals or reactive oxygen species (ROS), as evidenced by a marked increase in production of

!Corresponding author: Dr. (Mrs.) Vandana Panda, Prin. K.M. Kundnani College of Pharmacy, Jote Joy Building, Rambhau Salgaonkar Marg,
Cuffe Parade, Colaba, Mumbai 400005, India. Tel.: +91 22 22164387; Fax: +91 22 22165282; E-mail: vspanda@rediffmail.com.

1878-5093/14/$27.50 © 2014 – IOS Press and the authors. All rights reserved
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Ancient civilizations practiced herbalism, defined as the use of plants, clay, and soil as medication. This
changed when conventional allopathic medicine raised in popularity, shortly before World War 1. Today, the
World Health Organization, or WHO for short, estimates that approximately 80 percent of the world’s population
has reverted back to traditional remedies and the majority of new medical drugs are based on the practice of
herbalism.

Most conventional drugs are single molecule targets, which is contradictory to a majority of disorders which are complex and
multifactorial. This causes many to use multiple medications, a practice that has its own serious, negative side effects. In
contrast to the above most of the traditional medications use a multi-component approach to address chronic ailments,
reducing the risks of the side-effects considerably.In the last few decades, concerted efforts have been
channeled into researching the local plants with antihypertensive, anti-inflammatory or cardio-protective values.
A majority of these plants are used alone or in combination with other herbs. Garcinia indica (Kokum) is one
the most popularly known multi-therapeutic medicinal plant that may be a limitless remedy for an innumerable
number of health ailments.

Many of its therapeutic effects have also been described in traditional medicine based on Ayurveda. This plant is also
pharmacologically studied for its anti-oxidative, chelating, free radical scavenging, anticancer, anti-inflammatory, cardio-

protective and anti-ulcer activities. The unique chemical composition of Garcinia indica includes garcinol,
Hydroxycitric acid (HCA), flavonoids and polyphenols, all of which are known to be potent antioxidative, anti-
hypercholesteroemic, antihypertensive, anti-angiogenic, anti-ischemic and anti-inflammatory in activity.

Below are listed, few of the many medicinal properties of kokum:
Anti-aging: It’s an active anti-oxidant that helps prevent damage in the cells and promotes cell regeneration and
repair. It also has a cooling effect and shields the body against dehydration, sunstroke, allergic reactions.

 
Skin Health: Kokum butter is now extensively used in the cosmetic industry as an anti-allergic agent for skin
infections/ wounds, chapped/ burnt skin and as a skin moisturizer.
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