Received: 24.3.2011 Accepted: 6.6.2011

Original Article
The efficacy of topical Royal Jelly on diabetic foot ulcers healing: A case series”
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Abstract

BACKGROUND: Foot ulcers and infections are the major sources of morbidity in individuals with diabetes mellitus. This
study aimed to evaluate the efficacy of topical Royal Jelly (a worker honey bee product) on healing diabetic foot ulcers.

METHODS: Diabetic patients with foot ulcers that were referred to our clinic at Khorshid Hospital, Isfahan, Iran; were
evaluated three times a week and treated according to standard treatments consisted of offloading, infection control,
vascular improvement and debridement if required. In addition, all ulcers were measured and then topical sterile 5%
Royal Jelly was applied on the total surface area of the wounds. Eventually, they were covered with sterile dressings.
Each patient was followed for a period of three months or until the complete healing.

RESULTS: A total of eight patients were enrolled in this study. Of these, two had two ulcers and, therefore, ten ulcers were
evaluated. Two ulcers were excluded. Seven of the remained eight ulcers healed. Mean duration of complete healing was
41 days. One ulcer did not completely heal but improved to 40% smaller in length, 32% in width and 28% in depth. The
mean length, width and depth reduction rates were 0.35 mm/day, 0.28 mm/day and 0.11 mm/day, respectively.

CONCLUSIONS: Royal Jelly dressing may be an effective method for treating diabetic foot ulcers besides standard treat-

ments.
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oot ulcers and infections are the major
Fsources of morbidity in individuals with
Diabetes Mellitus (DM). Approximately
15% of individuals with DM develop a foot
ulcer and a significant subset will ultimately
undergo amputation (14% to 24% risk with
that ulcer or subsequent ulceration).! It has
been estimated worldwide that every 30
seconds a lower limb is lost because of diabetes
and its incidence will increase due to the ex-
pected rise in type 2 diabetes in future.2
Wound dressing is an intervention with
demonstrated efficacy in diabetic foot ulcers.
Dressings promote wound healing by creating
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a moist environment and protecting the
wound. It is increasingly important to identify
and use low-cost and effective dressings for
diabetic foot ulcers as medical costs and rates
of DM continue to rise.

Royal jelly (R]) is the exclusive food of
queen honey bee (Apis Mellifera) larva, and is
secreted from the hypopharyngeal and mandi-
bular glands of the worker honey bee.3 RJ con-
sists of water (50% to 60%), proteins (18%),
carbohydrates (15%), lipids (3% to 6%), miner-
al salts (1.5%) and vitamins* together with a
large number of bioactive substances such as
10-hydroxyl-2-decenoic acid (1.7%)5 and sever-
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al Insulin like peptides.6 R]J contains phenolic
compounds with anti oxidant activity” as well
as a potent antibacterial protein (royalisin) and
10-hydroxy decenoic acid possessing strong
antimicrobial properties.8

RJ has been demonstrated to posses several
pharmacological activities including ati in-
flammatory properties.® Researches showed
that Royal Jelly is a vasodilative and hypoten-
sive product using animal models. Therefore, it
can dilate vascular system in lower limbs and
facilitate blood flow in vascular bed.1 This ho-
neybee product can increase the growth rate of
cells and has antitumor activity that may be
used for killing tumor cells in the future.11-13
Two major problems in diabetic patients are
hypercholesterolemia and insulin resistance
which may be improved by R].1% 15 Consider-
ing the pathogenesis of diabetic foot ulcers and
mechanisms based on which the current man-
agement has been designed, application of R]
dressing on diabetic foot ulcers may be effec-
tive and R] may be a moist dressing with anti-
bacterial and tissue-healing properties. The
side effects of R] use are limited to some case
reports which have been caused by oral inges-
tion.16-19

This case series reports our experience in
treatment of 10 diabetic foot ulcers with topical
Royal Jelly and is a part of an ongoing large
double blind clinical trial.

Methods

This was a pilot study as a prelude to a clinical
trial on patients with diabetic foot ulcers re-
ferred to diabetic clinic of Khorshid Hospital,
Isfahan, Iran from July 1st through November
30th, 2010. All patients suffered from Type 2
Diabetes mellitus with one or multiple ulcers
on their feet were entered into this study. Pa-
tients with foot gangrene, osteomyelitis, severe
sepsis, alcohol and history of drug abuse, can-
cer, congestive heart failure, end stage renal
disease, liver failure, use of drugs which may
interact with wound healing (Glucocorticoids,
Immunosuppressive drugs and cytotoxic
drugs) and those who preferred to receive the
treatment out of the study were not included.
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Drug side effects (hypersensitivity to R]), in-
appropriate follow up by the patient, and the
patient’s desire to withdraw in each phase of
the study were considered as exclusion criteria.

After filling and signing the consent form
by the patients or their family member, they
were educated on wound care and manage-
ment of the ulcer. The plan of this study was
explained to them. Complete information in-
cluding age, sex, duration of being affected by
DM and ulcer, history of recurrent wounding,
previous wound healing problems, prior ther-
apies and response, functional impact of
wound on the patient, sufficient social history
to define potential adverse impact on diabetic
foot care, risk factors for diabetic foot ulcers,
condition of glycemic control, oral hypogly-
cemic agents or insulin usage and their dosag-
es were obtained and the patient's general
health condition was examined systematically
by an endocrinologist.

The diabetic foot ulcers were assessed with
regard to number, position, length, width
(measured by digital caliper), depth (measured
by means of a sterile probe placed in the ulcer)
of the ulcer and the presence of infection, cal-
lus, necrotic tissue or ischemia. Dorsalis pedis
and tibialis posterior pulses were evaluated by
palpation. Ankle Brachial index (ABI) was de-
termined as a comprehensive physical exami-
nation for assessing vascular setting in pa-
tients. Normal values of ABI were considered
from 0.91 to 1.30 and ratio <0.91 or >1.30 de-
termined as indicative of peripheral arterial
disease (PAD).20 The ulcer condition was cate-
gorized according to the Texas University
Wound Classification System (table 1).

Standard treatments (i.e., offloading, infec-
tion control, vascular improvement and de-
bridement if required) were applied for all pa-
tients .The glycemic values of patients were
evaluated at the beginning of the study and
then, in regular periods of time. We advised
special fitting shoes and total contact cast
(TCC) for each patient based on the position of
the ulcer for offloading the wounds. Antibio-
tics were used when needed. Everyone with
suspected arterial insufficiency in physical ex-
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amination (lack of tibialis posterior and dorsa-
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lis pedis pulses, ABI <091 or >1.30) was

Table 1. Texas University Wound Classification System for diabetic foot ulcers

Stage Grade 0 Grade 1 Grade 2 Grade 3
A Preulcer or postulcer Superficial ulcer Deep ulcer to tendon or Wound penetrating
lesion capsule bone or joint
No skin break
B + Infection + Infection + Infection + Infection
C + Ischemia + Ischemia + Ischemia + Ischemia
D + Infection and ischemia  + Infection and ischemia |I‘lfeCtIC;:i:nd ische- * Infectlc;]qiznd ische-

referred to a cardiologist for further evaluation
(e.g. color doppler or angiography if needed)
and treatment (e.g. angioplasty or bypass
grafting based on the condition). Wound de-
bridement has been proposed to be performed
as often as needed based upon the presence of
necrotic or fibrinous tissue.

Every patient was visited three times a
week. In each visit, photography of the ulcers
was taken at a distance of 20 to 30 cm and in
the same light. The wound condition, length,
width, depth, healing progression, presence of
infection and the need for debridement were
assessed and all of these data were recorded in
patient's information card. After all, the total
area of the wound was washed and cleaned
with normal saline without use of chlorhex-
idine on the surface of it and then, was treated
with sterile 5% Royal Jelly and finally was cov-
ered with layers of sterile gauze. As mentioned
before, all other routine treatments and evalua-
tions were applied for all the patients and they
did not use any other drugs on their wound
during the study.

Our Royal Jelly is composed of sterile natu-
ral Royal Jelly (5%) in a sterile base which is
pharmacologically ineffective (95%) and was
prepared in School of Pharmacy and Pharma-
ceutical Sciences of Isfahan, Department of
Pharmaceutics.

Each patient was followed for 3 months or
until complete healing, the one occurred first.
Complete ulcer healing was considered as
complete epithelialization of the wound so that
it would not need cleaning and dressing in any
part. Duration of complete healing and reduc-
tion in wound length, width and depth were
also calculated.
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Results

Eight patients were enrolled in this study (3 fe-
males and 5 males) aged 6246 years (mean
1SD). Two patients were excluded, one for in-
appropriate follow-up and another for personal
desire to withdraw. Two patients had two ulc-
ers, so the total number of ulcers was 8 (Table
2). Amongst these patients, 3 had ischemic and
the remaining 5 patients had neuropathic ulc-
ers. Seven ulcers completely healed with a
mean duration of 41 days. One of the ulcers
did not completely heal during a three-month
study period but became 40 % smaller in length,
32 % in width and 28 % in depth. We did not
observe any side effect after using topical Royal
Jelly on diabetic foot ulcers.

Discussion

Our pilot study showed that Royal Jelly dress-
ing may be an effective and safe method for
treating diabetic foot ulcers. Diabetic foot ulcers
usually occur on a background of neuropathy
(motor, sensory or autonomic) with or without
vascular insufficiency and infection, leading to
neuropathic, ischemic or neuroischemic manife-
stations with superimposed infection. Royal
Jelly posses some characteristics which can in-
terfere with above mentioned pathogenic fac-
tors. It has vasodilative activity that can affect
local vasculature around the wound and dilate
the vessels to facilitate blood flow.10 On the oth-
er hand, antibacterial activity is one of the major
properties of this drug that may be useful for
infectious wounds. In vitro studies have con-
firmed that 10-hydroxydecanoic acid in Royal
Jelly has antibiotic activity.5 The antibiotic ef-
fectiveness is thermostable, i.e. is not de-
stroyed by moderate heating, but it decreases
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Table 2. Characteristics of the patients

Duration -
of being  Position First measurements Last measurements Type of - Duration
age sex affected ofthe Lenath Width Depth Lenath Width Depth  the ulcer grading of complete
bythe  ulcer g P 9t (mm) p healing
ulcer (mm) (mm) (mm) (mm) (mm)
Plantar
1 57 male 20days “WTAOT gg 622 827 0 0 0  neuropathic I-B 39 days
left toe
Medial
2 58 female 6months SYAEOT 673 545 59 0 0 0  Ischemic  I-C  30days
right toe
Dorsal
3 58 female 14 days S?ﬁgaﬁfs?f 6.5 6 0 0 0 0 neuropathic I-A 14 days
left toe
Tip of the
4 70 female 5months firstright 8.7 8 2.1 0 0 0 neuropathic I-A 33 days
toe
Dorsal
5 71  male 3 months s?ﬁga]fﬁs?f 259 17.86 0 0 0 0 Ischemic I-C 25 days
left toe
Extensive
ischemic
ulcer in
6 71 male 3 months total plan- 259 17.86 0 0 0 0 Ischemic I-C 70
tar surface
of left
foot*
Plantar
surface of :
7 58 male 9 months right first 947  7.95 2.6 0 0 0 neuropathic ~ II-A 77 days
toe
Did not
Plantar : completely
8 53 female 4years surfaceof 26.6  25.8 8.4 10.8 8.4 2.4 neuropathic I-A b
heal in 90
left foot days
Plantar Excluded
9 60 male 25years surfaceof 21.7 1899 454 195 159 1.5  neuropathic I-A after 42
left foot days
Excluded
10 70 male 2years Rightheel 9.2 329 814 7.1 2.4 6.4  neuropathic  II-A after 25
days

*the ulcer was too extensive to be measured at first, but after 36 days of treatment a measurable ulcer remained and

since that time the diameters were measured and recorded.

with improper or long-term storage. Antibiotic
action has been proven to be effective against
the following microorganisms: Escherichia coli,
Salmonella, Proteus, Bacillus subtilis and Sta-
phylococcus aureus.?-22 In addition, Royal Jelly
has insulin-like activity that may be useful for
local growth and improve wound healing.6 11
As a matter of fact, increasing growth rate in
normal cells is very helpful for wound closure.
Other features of this drug include anti in-
flammatory activity® as well as anti hypercho-
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lesterolemia ameliorating insulin resistance
activity that may be helpful in the treatment of
diabetes 1415

A limited number of studies have ex-
amined Royal Jelly application on wounds.
One of them is Abdelatif et al study that was
published in March 2008. They used PEDY-
PHAR ointment (Royal Jelly and panthenol in
an ointment base) for dressing of diabetic foot
ulcers and followed them based on the Wagn-
er classification. They believed that this drug
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can create alkaline environment in the
wound, while antimicrobial, immunomodu-
lating and nutritional properties of Royal Jelly
eradicate infection and promote healing.?? Fu-
jii et al showed some anti-inflammatory activ-
ity by decreasing exudation and collagen
formation in granulation tissue with Royal
Jelly in their article in 1990.° Royal Jelly also
shortened the healing period of desquamated
skin lesions. They concluded that Royal Jelly
possessed an anti-inflammatory action and
was able to augment wound healing, but did
not have an insulin-like action in streptozoto-
cin-diabetic rats. They recommended double
blind placebo controlled clinical trials to con-
firm this conclusion.

Our study had some limitations. Firstly,
measuring the length, width and depth of
wounds with digital caliper may have some in-
accuracies so this problem can be solved by us-
ing more precise methods and devices. Another
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limitation of this pilot study was the number of
patients, thus we intend to increase it for our
large clinical trial to have more accuracy.

In conclusion, our pilot study showed that
this ancient medicine (Royal Jelly) may help
wound healing in patients with diabetic foot
ulcers and it can be more effective when used
along with other standard treatments. Optimal
management of diabetic foot ulcers involves a
multimodality approach directed at regular
foot care, blood glucose control, and early rec-
ognition of foot problems. Appropriate surgic-
al management, administration of systemic an-
tibiotics, and offloading techniques are neces-
sary to prevent the progression of these ulcers.
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