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Abstract:
Gangrene is a necrosis caused by lack of blood circulation. The skin colour may change from red to black,
swelling, numbness, pain, ulcer formation and detachment of local skin are the common symptoms of Gangrene.
The most commonly affected body parts are feet and hands. This condition may be due to infection, injury or
other health conditions like diabetes. The amputations carried out due to gangrene are very challenging. But
Indian traditional herbal formulation given by Mrs. Bharathi from Chandragiri (Mandal), Chittoor (dist), Andhra
Pradesh has been healing the gangrene completely without going for amputations. Traditionally this knowledge
about herbal formulations has been obtained from her father. She has been using aerial parts of Tephrosia
purpuria (L.) pers., powder of Curcuma longa L. and aerial roots of Ficus bengalensis L. for the gangrene
treatment. Present article will be focussing on a traditional herbal management method for Gangrene caused due
to diabetes by using medicinal plants like 7. purpurea, C. longa and F. bengalensis.
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1. Introduction:

Gangrene is a condition which leads to necrosis of different parts of the body due to blockage of blood
circulation, infection and injury. The tissue gets died as a result of depleted oxygen levels. The common conditions
which leads to gangrene are injuries, external vascular diseases (e.g., in diabetes and chain smoking) and some
other infections. Fingers, toes, and limbs are primarily affected by the gangrene, but it can also affect muscles and
organs. There are different kinds of gangrene.

The chances of acquiring gangrene may be increased due to adverse health conditions like diabetes,
trauma, serious injury, narrowed arteries, obesity, smoking, peripheral artery disease, Raynaud’s phenomenon
and weakened immune system, which may be affecting blood flow to various organs.

1.1 Main types of gangrene:

Dry Gangrene: It can be seen in people with diabetes and autoimmune diseases. It generally affects the feet and
hands. It is due to reduced circulation of blood to the specific area of the body. After tissue gets dried, the colour
changes to purplish-blue black or brown and falls off. There will be no infection in this type of gangrene unlike
other types of gangrene. If dry gangrene gets infected then it can lead to wet gangrene.

Wet Gangrene: In this type an infection may lead to gangrene. In case of trauma and burns, the crushed body
parts may not receive blood supply which leads to killing of the tissue thus raising the chances of infection. The
tissue becomes wet due to the pus produced by swelling and blisters. In wet gangrene the infection spreads
quickly around the body.
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Types of wet gangrene:
Internal gangrene: Internal organs such as colon or appendix will be affected by such type of gangrene.
Gas gangrene:

It is dangerous and rare. It can be observed in the cases of trauma where some one is infected deep inside their
body like organs or muscles. Infections due to Clostridia, may lead to deposition of dangerous toxins and gas
which may be trapped in the tissue. Even skin may look gray and pale with a crackling sound when it is pressed.
If it is not treated immediately it can be deadly within 48 hours.

Fournier’s gangrene: It is rare and caused by genital area infections. Often it is observed in men than the women.
It will be life threatening if the infection enters the blood stream, leading to a condition called as sepsis.
Meleney’s gangrene (Progressive bacterial synergistic gangrene): This type of gangrene leads to painful
lesions on the skin due to trauma or 1 to 2 weeks after surgery [1].

In some cases of Gas gangrene and Fornier’s gangrene amputations may be required for the body parts. But in
cases where amputations are not required, treatment will be given through revascularization and hyperbaric
oxygen therapy, debridement and wound care.

Every year there are globally one million amputations being carried out, approximately for every 30 seconds there
will be one amputation. By the year 2030, it is estimated that the toll of amputations may reach 435 million.
Among these more than 54% cases will be affected by external vascular diseases and diabetes mellitus [2].

A very high mortality can be observed in people who are undergoing amputation with vascular diseases [3].
Further patients who undergo amputation are psychologically affected which can slowdown their
improvement[4]. Usually amputation is done in patients with compromised blood flow, which can reduce the
chances of healing of the wound after completing the surgery[5]. In the present article we are focussing on a
traditional herbal management method for healing gangrene caused due to diabetes by using 7. purpurea, C.
longa and F. bengalensis.

2. Method of usage of herbal formulation:

The plant parts which are used for herbal formulation are fresh aerial parts of 7. purpurea (Figure 1) dried
powder of C. longa and fresh aerial roots F. bengalensis. Initially the aerial parts of 7. purpurea have to be
collected freshly and washed to remove dirt and grinded adding some turmeric powder and water into a fine paste.
Later after washing the effected area of the patient with gangrene, the grinded paste has to be applied and tied
with a dressing cloth and should be kept for next morning. Again in the morning after removing the bandage
wound has to be washed with the water of F. bengalensis roots (soaked in water for over night) (Figure 2). After
washing the wound again the same paste of aerial parts of 7. purpurea and turmeric powder was applied and
tied tied with a dressing cloth. The same dressing has to be repeated in the evening again by washing with water
of F. bengalensis roots (soaked in water for 12 hrs). With this treatment gradullay with in a week to 10 days
wound strats healing and in case of bone damage the bone also strats regenerating to nomal condition. This
treatment can be continued up to two months until the wound heals completely.
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Traditional medicine can also be known as indigenous or folk medicine contains the knowledge that has been
developed from many generations. It is developed among the societies before the invention of modern medicine.
Traditional medicine include practices like Ayurveda, Siddha, Iranian, Vietnamese, Unani, Islamic, Chinese,
Acupuncture, Muti, Ifa, African and various other practices from all over the world. The formalized folklore
medicine which has been passed from one generation to the other by the lay people may also be included in
traditional medicine.

Traditional medicine is defined by WHO, as ‘the health practices, approaches, knowledge and beliefs
incorporating plant, animal and mineral-based medicines, spiritual therapies, manual techniques and exercises,
applied singularly or in combination to treat, diagnose and prevent illnesses or maintain well-being[6].

In the present time, awareness about importance and the usage of traditional medicine has been increased. Plants
are used as medicine by nearly four billion people throughout the world as other medicines are not affordable[7].
Generally patients between 30 and 49 years of age are alternative medicine[8]. Commonly women are using
CAM more than the men[9,10,11].

T. purpurea ia a herb which belongs to the family Fabaceae, which is potentially distributed. This plant is called
as “Sarwawranvishapaha” in Ayurveda, which means it can heal any kind of wound[12]. It is commonly found
in wastelands and used as a home remedy for healing wounds. Earlier literature reveals this plant as folk medicine
and also used as broad spectrum medicine to treat wounds and cuts. It can also reduce inflammation
effectively[13].

T. purpurea have wound healing potential and can improve maturation of collagen by cross linking. It also
contains antioxidants which can prevent the damage caused due to free radicals by removing superoxide radicals.
The ethanolic extract of 7. purpurea have effective wound healing capacity as it contains large number of
fibroblast and collagen fibers which promote angiogenesis inside the wound. The ethanol extract of the plant
significantly stimulates contraction of the wound by increasing its tensile strength[14].

The whole plant ethanolic extraction in the form of decoction shows dose dependant inhibition in both acute and
chronic inflammation[15]. A Significant antibacterial activity was shown by ethanolic extract of T.purpurea.
Flavonoids present in plant were showing effective antimicrobial activity[16]. The Phytochemical studies on
T.purpurea reveals the presence of various secondary metabolites like isoflavones, rotenoids, flavanones,
chalcones, flavanols, glycosides and sterols[17]. As the plant possess antibacterial activity and presence of
various potent secondary metabolites may be the cause for its action against inflammation and bacterial infection
in the wound.

Wound healing is a natural and complexed process which has many interconnecting steps for restoring the
structural integrity to normal condition thus making the damaged area functional. Wound healing is divided into
four phases like homeostasis, inflammation, proliferation and tissue remodelling[18]. An ideal wound healing
agent should possess significant antibacterial activity to reduce the infection in the wound and anti-inflammatory
property to reduce the inflammation and should also have proliferative and regenerative activity to enhance the
process of proliferation of calls and remodelling of the tissue[19].
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Curcumin present in C.longa has been used against wounds from the ages and recent studies also proved that it
is effective in treating both kinds of wounds like acute and chronic[20]. Apart from having antibacterial
potential[21], curcumin also shows significant antioxidant and anti-inflammatory activities and promotes
proliferation of the tissue and remodelling, thus making it as healing agent which is highly potent. Recent studies
reveals the importance of curcumin in every stage of wound healing process. Curcumin can prevent the generation
of two cytokinins like interleukin-1(IL-1) and tumor necrosis factor alpha 9TNF-), which can cause
inflammation[22].

It also decreases the expression of antioxidant enzymes, which can cause the inflammation and the process of
oxidation[23]. Additionally, it also enhances the migration of fibroblast, granulation in tissue development,
deposition of the collagen and re-epithelization for the improvement of proliferation. Further, by enhancing
synthesis of TGF and proliferation of fibroblast, it also promotes remodelling of tissue and contraction of the
wound[24].

F. bengalensis is a tree species belonging to Moraceae family. The aerial roots of this tree species are used in
syphilis, biliousness, dysentery, inflammation of liver[25]. Methanol and ethanol extracts of aerial roots of F.
bengalensis were sensitive against Vibrio anguillarum and Enterococcus faecalis showing a zone of inhibition up
to 20 mm|[26]. Studies to increase the height were carried out using the alcohol and aqueous extracts of young
aerial roots of F. bengalensis, which is having growth promoting potential and extensively used by the tribal
people belonging to western Zone of Maharashtra State, India for enhancing the height. The growth enhancing
effect of F. bengalensis was assayed using female experimental rats of one month old. Alcohol and aqueous
extracts, after being administered for 30 days showed a significant (P<0.05) enhancement in body weight among
female rats. In another study animals treated with alcohol extract of F.bhengalensis showed significant difference
(P<0.05) in food consumption, total length of the body and enhanced alkaline phosphatise levels which is a
biochemical marker for bone formation. The results justify the potency of plant material as well as use of
F.bengalensis in growth promotion based on chronic studies[27].

The present traditional medicinal value of aerial parts of 7. purpurea, powder of C. longa rhizome and fresh
aerial roots of F. bengalensis against gangrene may be justified based on wound healing activity and anti-
inflammatory activity of 7. purpurea, C. longa and growth promoting activity of F.bengalensis. The overall
efficacy of this herbal formulation may be due to the synergy of secondary metabolites present in these three
medicinal plants.

3. Conclusion

Traditional herbal management consisting of 7. purpurea, C. longa and F. bengalensis was found very useful
and safe in the treatment of gangrene due to diabetes. The efficacy of the three medicinal plants may be due to
wound healing and anti inflammatory effects of 7. purpurea, C. longa and growth promoting activity of
F.bengalensis. The findings of the present survey on this traditional usage of three medicinal plants suggest that,
management of gangrene may be achieved without surgical intervention. Further, the findings have to be
confirmed and validated by conducting clinical studies in more number of patients with gangrene.
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