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The aim of this retrospective study is to evaluats the results of healing of diabetic foot ulcers
after Ampucare treatment. In this study a total of 100 patients suffering from diabetic foot ulcers
were evaluated. Majority of patients were suffering from accidental injury (40%) followed by
knee injury (13%), necrotizing fasciitis (10%), leg condition near to amputation (10%),
peripheral vascular disease (8%), osteomyelitis (6), cellulitis (5%), abscess (4%) and
neuropathy (4%). Most of the patients belonged to the category of irregular and deep floor
wound categeory (28%) followed by irregular wound floor (24%), deep wound floor (19%),
irregular and shallow (18%) and deep round (11%). Our results showed that 95% patients were
clinically cured after treatment with Ampucare with 96.2 % healing in wound after treatment for
45 days. One important outcome of this study was that use of Ampucare for 45 days prevented
amputation in 90 % patients which were near to amputation. In conclusion, Ampucare is a
highly effective and safe herbal product for the treatment and management of various type of
diabetic wounds.
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INTRODUCTION

Number of diabetic patients have significantly been increasing
in developed and developing countries and has been one of the
major causes of morbidity and mortality across the globe
(Ghorbani, 2014). As per the report of World Health
Organization (October, 2013), 347 million people have
diabetes worldwide and it would be the 7th cause of mortality
by 2030.

According to a report of Indian Council of Medical Research,
there are approximately 35 millions diabetics in India and this
would increase to 80 million by 2030 (Chopra and Kuhad,
2008).

It has been reported that diabetic patients have up to 25%
lifetime risk of developing a foot ulcer (Singh et al., 2005).
Diabetic foot wounds are defined as any break in the cutaneous
barrier, usually extending through the full thickness of the
dermis (Larijani et al., 2003). The major factors contributing to
foot ulcers are peripheral neuropathy and ischemia from
peripheral vascular disease (Bowering, 2001).

It is belived, once an ulcer has developed, there is a higher risk
of wound progression which may lead to amputation. A report
from International Diabetes Federation (IDF) documented that
around 40,000 legs are amputated every year in India, most of

them due to diabetic foot ulcer (The Tribune, 2005). Reiber et
al. (1999) reported amputation up to 85 % of cases with
diabetic foot. Approximately, 40% of amputations in diabetic
foot ulcer can be prevented with proper clinical management of
wound care (Lavery et al., 1995). Diabetic foot ulcers can be
devided into types based on their etiologies and clinical
characteristics: neuropathic, neuroischemic, and
ischemic.(Chao and Cheing, 2009).

Diabetic neuropathy is responsible for 50-75% of non-
traumatic amputations (Holzer et al., 1998). Neuropathy is
present in more than 80% of patients with foot ulcers and
increases the risk of amputation 1.7 fold; 12 fold, if there is
deformity, and 36 fold, if there is a history of previous
ulceration (Armstrong et al., 1998).

During diabetes, impaired wound healing in patients has been
observed which is of great concern (Brem and Tomic-Canic,
2007; Pavlović et al., 2007). Three aetiologic factors,
neuropathy, ischaemia and infection cause impaired wound
healing (Papanas N, Maltezos, 2007). Besides these factors, age
of patients, nutrition, smoking, diabetes, anemia, obesity,
cancer, ischemia, uremia and denervation also affect wound
healing process (Atiyeh et al., 2003). The wound healing is a
complex process associated with various mechanisms of tissue
repairs, including inflammation, granulation tissue formation,
reepithelization, angiogenesis and contraction (Yatomi et al.,
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1997). The contribution of each process varies according to the
type of wound (Grinnel, 1994).

However, delay in healing makes diabetic wounds a great
problem for health services. In an effort to improve healing
rates of diabetic wounds, numerous herbal products and herbs
have been reported to be used for treatment (Shukrimi et al.,
2008; Udupa et al.,1991;Dahanukar et al., 2000; Ghorbani et
al., 2013; Park and Lee, 2013). It is thought that herbal
formulations with multiple plants may have greater effects than
the same herbs used individually. These synergistic effects
enhance the desired action. Based on this belief, Ampucare, a
polyherbal formulation for topical application has been
evaluated for the control of diabetic foot ulcer.

It is an oil based formulation, a lotion, which contains extracts
of bark of Azadirachta indica, rhizome of Curcuma longa and
leaves of Trichosanthes dioica as active ingredients. The
product has been reported to work by mutiple modes of action
due to herbal synergy and has strong antibacterial coverage,

hence useful for external application for the treatment of
wounds including diabetic foot ulcer (Chaudhary et al., 2008).
The main objectives of this study was to assess the safety and
efficacy of Ampucare in healing diabetic foot ulcers.

MATERIALS AND METHODS

Study Design

This retrospective study was done on 100 patients admitted to
Multi Speciality Hospital, Mumbai, India suffering from
diabetic foot ulcers during a period of 9 months. Subjects of
either sex diagnosed with type 1 or 2 diabetes mellitus, of any
age with foot ulceration having the minimum size of 1 cm2

which had not healed for at least two weeks.

Active Ingredients of Diabetic Wound Care Oil Based
Formulation

The ingredients of Ampucare synergistically act on the wound
from the initial stage of wound healing till re-epithelization and
wound clsoure. All these ingredients possess strong
antimicrobial activity and synergistically activate fibroblasts,
collagen synthesis and promotes effective granulation leading
to re-epithelialization (Biswas and Mukherjee, 2003; Kundu et
al., 2005; Sidhu et al., 1998; Sidhu et al., 1999).

Curcuma longa

Curcuma longa present in Ampucare acts as a checkpoint to
prevent undesirable inflammation, free radical generation and
pain that may hamper wound healing. It further enhances
transforming growth factor-beta (TGF-b), migration of cells
such as myofibroblasts, fibroblasts and macrophages which are
essential for wound healing and reepitheliazation (new skin
formation) (Fabry et al., 1996; Kim et al., 2005; Subapriya et
al., 2005).

Azadirachta indica

Azadirachta indica in synergism with curcumin extends anti-
microbial activity to Ampucare and helps prevent undue

Table 1 Baseline demographic characteristics of the
patients

Characteristic Ampucare treatment group
Total no. of patients 100
No. of male patients 55

No. of female patients 45
Median age of male patients 54.5± 6.4 years

Median age of female patients 56.7± 7.3 years
No. of male patients suffering from

DM1/DM2
25/30

No. of female patients suffering from
DM1/DM2

23/22

Table 2 Etiology of wounds.

Cause of infection Total Male Female
Abscess 4 2 2
Cellulitis 5 3 2

Neuropathy 4 1 3
Osteomyelitis 6 3 3

Accidental injury 40 22 18
Knee injury 13 8 5

Necrotizing fasciitis 10 5 5
peripheral vascular disease 8 5 3

leg condition near to amputation 10 6 4
Total 100 55 45

Table 3 Distribution of site of wounds

Site of infections No. of patients (n=100)
Leg or foot 56

Knee 13
Toe and sole 31

Table 4 Description of wound floor

Score floor No. of patients
Irregular 24

Deep 19
Irregular and deep 28

Deep round 11
Irregular and shallow 18

Table 5 Comparison of reduction in wound surface area.

Days Wound area (cm2 ) % reduction
On the screening (0 day) 13.3 ±2.1 ----

On the 20th day treatment 3.1 ±0.7 76.7
Completion of treatment (after 40

days)
0.5±0.1 96.2

Figure 1 Images of selected cases (who gave consent for images)
pre & post healing with Ampucare

Figure 2 Image of a patient whose leg was saved from Amputation
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infection at the wound area (Wuthi-udomlert et al., 2000;
Bandyopadhyay et al., 2004; Fabry et al., 1996; Kim et al.,
2005; Subapriya et al., 2005).

Trichosanthes dioica

Trichosanthes dioica promotes cellular proliferation and
collagen synthesis at the wound site by increase in total protein,
total collagen and hydroxyproline contents of granulation
tissues (Assesment report on Curcuma longa rhizoma, EMEA).

Other Ingredients

During the initial stage of wound healing, Beta-Sitosterols
present in ingredients of Ampucare in combination with tannins
extends local immunomodulatory effect by increasing the
activity of proinflammatory cytokines and chemokines such as
macrophages to site of wound for enhanced phagocytosis of
bacterial cells and cellular debris (Mehrotra et al., 2013). It also
promotes angiogenesis for faster wound healing as well as
maintains an ambient physiological environment for wound
healing by retaining moisture (Prakash et al., 2007; Raji et al.,
2004). It also improves the local microcirculatory blood flow
after tissue trauma to promote wound healing.

Ampucare is a wholesome source of natural nutrients required
for tissue regeneration such vitamin C, vitamin E and zinc.
Vitamin C maintains membrane integrity and acts as a co-
factor in collagen formation, vitamin E acts as a free-radical
scavenger which preserves macrophages and polynuclear
leukocytes from free radical damage and zinc helps in cell
proliferation at the wound area.

RESULTS AND DISCUSSION

Wound healing is the process of repair, that follows injury to
the skin and other soft tissues (Bae et al., 2005). There are
three stages to the process of wound healing: inflammation,
proliferation, and remodeling. The proliferative phase is
characterized by angiogenesis, collagen deposition,
epithelialisation and wound contraction. Angiogenesis involves
new blood vessel growth from endothelial cells. In fibroplasia
and granulation tissue formation, fibroblasts exert collagen and
fibronectin to form a new, provisional extracellular matrix.
Subsequently epithelial cells crawl across the wound bed to
cover it and the wound is contracted by myofibroblasts, which
grip the wound edges and undergo contraction (Panchatcharam
et al., 2006).

In the present study, a total of 100 patients were included of
which 45% female and 55% male. Mean age of the male and
female patients were 54.5±6.4 and 56.7± 7.3 years,
respectively. In this study all patients were suffering from
diabetes and majority of the patients (52 %) were of diabetes
mellitus 2 (DM 2) and rest of the patients were reported with
DM 1 (48 %). Of 45 female, 23 patients suffered from DM 1
and 22 were of DM 2. Similarly for male, 25 patients were
diagnosed to have DM 1 and 30 diagnosed to be DM 2 (Table
1).

The patients having wound were also suffering from abscess

(4%), cellulitis (5%), neuropathy (4%), osteomyelitis (6),
accidental injury (40%), knee injury (13%), necrotizing
fasciitis (10%), peripheral vascular disease (8%) and leg
condition near to amputation (10%). The details of these
infections in male and female is shown in Table 2. The
affected part of the majority of the patients was leg or foot (56
%) followed by toe and sole (31 %) and knee (13%) (Table 3).
Majority of patients belonged to the category of irregular and
deep floor wound categeory (28%) followed by irregular
wound floor (24%), deep wound floor (19%), irregular and
shallow (18%) and deep round (11%) (Table 4).

Our results revealed that all the patients showed a good
treatment response. 95% patients were clinically cured when
treated with Ampucare. The patients who were cured or
improved showed a significant reduction in wound area at the
completion of the treatment as compare to initial wound area at
the time of enrollment.

The average size of ulcer surface area was 13.3 ±2.1 cm2 on the
first visit of the subjects prior to start of the therapy which
reduccd to 3.1 ±0.7 cm2 after 20 days of topical application of
Ampucare with the mean improvement percentage 76.7 %. The
ulcer surface area was measured after 40 days of the beginning
of the study and results showed that the mean ulcer surface area
had decreased to 0.5±0.1cm2 with the mean improvement
percentage of 96.2% (Table 5, Figure 1). One important
outcome of this study was that use of Amucare for 4-5 weeks
prevented amputation in 9/10 (90 %) patients which were near
to amputation (Figure 2). Wong et al. (2001) also reported that
amputation could be avoided in 87% of diabetic wound using
chinese herbal medicine. The activity of Ampucare against
healing of diabetic foot ulcers is due to synergistic activity of
herbs as ingredients.

In previous reports, it has been reported that A. indica has anti-
inflammatory, antihyperglycaemic, antibacterial, antiviral,
antioxidant, antimutagenic, wound repair and anticarcinogenic
properties. Three tricyclic diterpenoids morgolone,
margolonone and isomargolonone isolated from neem bark
were active against Klebsiella species, Staphylococcus species
and Serratia species (Biswas et al., 2002; Prakash et al., 2007).
Curcumin increased cellular proliferation and collagen
synthesis at the wound site, as evidenced by increase in DNA,
total protein and type III collagen content of wound tissues.
Curcumin treated wounds were found to heal much faster as
indicated by improved rates of epithelialisation, wound
contraction and increased tensile strength which were also
confirmed by histopathological examinations. Curcumin
treatment was shown to decrease the levels of lipid peroxides
(LPs), while the levels of superoxide dismutase (SOD), catalase
(CAT), glutathione peroxidase (Gpx), activities were
significantly increased exhibiting the antioxidant properties of
curcumin in accelerating wound healing (Fabry et al., 1996;
Kim et al., 2005). Better maturation and cross linking of
collagen were observed in the curcumin treated rats, by
increased stability of acid-soluble collagen, aldehyde content,
shrinkage temperature and tensile strength in diabetic wound
(Panchatcharam et al., 2006; Biswas and Mukherjee, 2003). In
conclusion, Ampucare is a miraculous formulation, better than
other products being used, for the treatment of various type of
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diabetic wounds and its application right at the begining of
injury / wound can effectively prevent detrioration and
amputation like conditions.
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