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ABSTRACT

Background and the purpose of the study: Diabetes mellitus is one of the most common chronic
diseases in the world with dreadful complications which not only is debilating for the patients
but also puts a big burden on the health system.

One of the mechanisms by which the complications of diabetes occur is imbalance in the
oxidant-antioxidant equilibrium in the body and therefore many studies have been performed to
either correct this equilibrium or delay the occurrence of the complications.

Methods:In this randomized, double-blind placebo-controlled clinical trial, a total number of
61 subjects were divided into two groups and the antioxidant effects of a novel herbal drug,
Semelil,was compared with placebo. Baseline laboratory tests including a complete blood
count, fasting blood sugar,lipid profile,fasting plasma insulin, liver and renal function tests
plus tumor necrotizing factor o (TNFa) and C-reactive protein (CRP) and homocystein were
performed. Total antioxidant power assay, cellular lipid peroxidation assay, and nuclear damage
(deoxyguanosine) and carbonly molecules were also measured to help determination of state
of antioxidants- oxidants equilibrium in serum.

Result:Apart from deoxyguanosine, no significant change was found in TNFa or CRP levels in
the studied group who received Semelil.

Conclusion: Mechanisms other than antioxidant effects are involved for Semelil in the treatment

of diabetic foot ulcers.
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INTRODUCTION
Diabetes mellitus is one the most common metabolic
diseases around the world. Diabetes mellitus type
2 or non insulin dependent diabetes is a multi
factorial disease which results in impaired glucose
homeostasis. In insulin dependent and independent
diabetes oxidative stress is elevated significantly (1).
Oxidative stress is caused by an imbalance between
production of reactive oxygen species and a biological
system’s ability to readily detoxify the reactive
intermediates or easily repair the resulting damage. The
relationship between uncontrolled blood glucose levels
and oxidative stress is well established (2). Different
factors have been related to higher production of free
radicals in diabetes such as hyperglycemia which
acts by activating oxidative stress related pathways.
There is also a relationship between homocysteine
levels and lipid peroxidation and oxidative stress in
diabetes mellitus. Homocysteine has an oxidative-
pathway-related role in vascular damage and also
low levels of glutathione and superoxide dismutase
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have been observed in diabetic patients (3,4). The
effects of oxidative stress pathway activation and
inflammation can be measured by the increases in
the systolic and diastolic blood pressure, increased
C reactive protein and WBC and the change in
lipid profile and other oxidative stress markers.
Inflammatory cytokine such as TNFoa play a
role in insulin resistance and elevating vascular
inflammatory response (5). Different mechanisms
have been proposed as a way to reduce free radicals
and oxidative stress (6). Reducing oxidative stress
in direct and indirect ways have been the goal of
many studies in order to reduce oxidative stress
markers and lipid peroxidation in diabetic patients.
Daily workouts and weight loss can help balance
the oxidants-antioxidants equilibrium in the body
(7). With a great interest in nonsynthetic and
natural resources for antioxidants in recent studies,
it is believed that such drugs could help to improve
treatment of diabetic patients. Coumarins and
flavonoids have been studied and it has been shown
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that they have antioxidant effects (8). In this study
the antioxidant effects of a new herbal drug, Samelil
(ANGIPARS™), which is derived from a plant named
Melilotus  Officinalis which contain compounds
such as 7 Hydroxy coumarin and Flavonoids was
investigated. ANGIPARS™ has been proven as a safe
and effective drug in different clinical trials and useful
in healing diabetic foot ulcers (9).

MATERIALS AND METHODS

Study Design

In this randomized, double-blind placebo-controlled
clinical trial, a total number of 61 subjects were
selected from patients with previously confirmed
and documented type 2 diabetes according to the
standard world health organization criteria, who
were referred to Shariati Hospital Diabetes Clinic
over a period of 9 month (Aug 2008-May 2009).
After the selection of the patients to enroll in the study,
all participants were fully informed of the nature of
the study and provided a written informed consent.
The study protocol was approved by the ethics
committee of Tehran university of Medical Sciences.

Inclusion and Exclusion Criteria

The following inclusion criteria were applied for
selection of the patients eligible to take part in the
study:

Male and females aged between 20-60, confirmed
type 2 diabetes mellitus under therapy with oral anti-
hypoglycemic agents, no recent infections or other
inflammatory process during the last 4-6 weeks.
The exclusion criteria consisted of patients with
proliferative retinopathy, significant renal impairment
(serum creatinine> 270 pmol/l), coronary artery disease,
chronic liver disease, diabetic foot ulceration and
gangrene, pulmonary infection, smoking, pregnancy,
age less than 20 or over 60 years, periodontal disease,
and supplementation with multivitamins or traditional
herbs in the previous 4-6 weeks and not filling the
informed consent.

Assessment of the patients

During the primary assessment, a detailed past medical
history of the patients was taken which stressed on
duration of diabetes mellitus and drug allergies. A
comprehensive thorough physical examination of the
patients was carried out by trained physicians searching
for any previous ulcers or sites of infections or other
complications of diabetes.

The participants were informed of the possible
effects of taking any multivitamin supplements
or traditional herbs during the study which may
have on the results and were asked not to use
them during the course of the study, and also were
asked not to engage in any heavy exercise and not
to change their routine life style and diet during
the study.

Treatment Protocols

Following selection of the qualified patients to
take part in the study, the subjects were randomly
alienated into groups A (n=31) and B (n=30).
Before administration of ANGIPARS™ or Placebo,
one fasting blood sample (after fasting for over
12 hrs) of approximately 15 ml, was taken from
every eligible participant in both groups A and B.
Blood samples were drawn into trace mineral—free
plastic tubes containing EDTA. The blood samples
were centrifuged within 3 hrs of sampling at 3000
g for 20 min to obtain serum. Serum samples were
frozen at —80 °C and were immediately sent to the
Endocrinology and Metabolism Research Center
(EMRC) and Pharmaceutical Sciences Research
Center (PSRC) laboratories for further analyses.
Baseline laboratory tests including a complete blood
count, fasting blood sugar, HbA1C, insulin, lipid
profile, liver and renal function, TNFa, CRP, and
homocystein were performed on serum samples.
Total antioxidant power assay, lipid peroxidation
assay, deoxyguanosine and carbonyl containing
molecules assays in serum were also performed.
ELISA was used to measure fasting plasma insulin
using Monobind kits. Homocysteine measurements
were performed by HPLC assay. ELISA (Cayman
Chemical Co. kit) was used to determine TNFa levels.
Homeostasis model assessment estimate of insulin
resistance  (HOMA-IR) was calculated using the
standard formula (10). In the lipid peroxidation assay,
deoxyguanosine and carbonyl containing molecules
assays, kits from Cayman Chemical Co. were used.
After baseline laboratory tests, patients of the group
A received 100 mg of ANGIPARS™ capsules twice a
day and patient of the group B were administered 100
mg placebo capsules (a nonabsorbable polymer) for
12 weeks (both produced by Pars Roos Co., Tehran).
The patients were visited biweekly and evaluated for
possible side effects. Assessment of likely adverse
drug reactions were documented by physicians in
every visit. After therapy for 12 weeks, another set of
blood samples was taken in both group as previously
stated and all hematological, biochemical, and
oxidative stress parameters were evaluated again.

2.1 Total antioxidant power assay

Antioxidant power of plasma was determined by
measurement of their abilities to reduce Fe** to Fe*
established as named ferric reducing antioxidant
potential (FRAP) (11). In this test, the medium
is exposed to Fe** and the antioxidants present in
medium start to produce Fe®* as a criteria of their
antioxidant activity. The reagent included 300
mmol/l acetate buffer, pH 3.6 and 16 ml C;H,O,
per liter of buffer solution, 10 mmol/l TPTZ in 40
mmol/l HCI, 20 mmol/l FeCl, 6H,0. Working FRAP
reagent was prepared as required by mixing 25 ml
acetate buffer, 2.5 ml TPTZ solution, and 2.5 ml
FeCl, 6H,0 solution. Ten microliters of H,O-diluted
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sample was then added to 300 puL of the freshly prepared
reagent warmed at 37 °C. The complex between Fe?*
and TPTZ gives a blue color with absorbance at 593 nm.

2.2 Lipid peroxidation assay

Malonedialdehyde (MDA) is the end product of
the oxidation of polyunsaturated fatty acids and its
concentration in the medium is an established measure
of lipid peroxidation extent. In this test, the reaction of
MDA with thiobarbituric acid (TBA) makes a complex
which is determined spectrophotometrically and lipid
peroxidation in samples are assessed in terms of produced
thiobarbituric acid reactive substances (TBARS) (12).
Briefly, the samples were diluted by buffered saline
(1:5) and 800 ml of trichloroacetic acid (TCA, 28% w/v)
was added to 400 pL of this mixture and centrifuged at
3000 x g for 30 min. Then, 600 ml of the supernatant
was added to 150 puL of TBA (1% w/v). The mixture was
incubated for 15 min in a boiling water bath then treated
with, 4 ml of n-butanol, the solution was centrifuged,
cooled and absorption of the supernatant was recorded
at 532 nm by spectrophotometer (Japan).

2.3 Carbonyl group

Carbonyl content was determined by taking the
spectra of the representative samples at 355-390
nm). The carbonyl content was calculated from peak
absorption (370 nm) using an absorption coefficient
(e) of 22,000 M' Cm’. The carbonyl containing
molecules were expressed as nmol/mg protein. The
protein content was determined by the Lowry method
using BSA as standard (13).

2.4 Deoxyguanosine
8-Hydroxy-2-deoxyguanosine (8-OHdG) is a
commonly used biomarker to assess oxidative lesions
to DNA. ELISA tests provide a fast and simple
method to measure this adduct. Determination of
8-OHdG in serum could allow an integrated measure
of damage and repair (14).

Data Analyses

Statistical analysis of the results were performed
using SPSS 14 software and data were presented as
means +standard deviation (SD). Unpaired 2-sample
Student’s ¢ test for continuous data and chi-square
tests for categorical data was used. Paired ¢ test was
applied to compare before and after intervention.
P-values< 0.05 were considered statistically significant.
After selection of the patients to enroll in the study all
participants were fully informed of the nature of the
study and provided a written informed consent. The
study protocol was approved by the ethics committee
of Tehran University of Medical Sciences.

RESULTS

Basic Characteristics
A total number of 61 patients were enrolled in this

study. Of which 31 patients (50.8%) were in group A
who received ANGIPARS™ and 30 patients (49.2%)
were in group B who received placebo. Female
participants in group A were 80% as compared to
76.7% in group B. As shown in table 1, the basic
characteristic of the participants such as age, BMI
and weight were similar at the beginning of the study
in both groups A and B.

Laboratory Parameters

Hematologic parameters, hemoglobin, platelet
and WBC and other biochemical parameters plus
TNF-a, HS-CRP, insulin and HOMA-IR before
and after 3 month of drug or placebo administration
are shown in table 2. At the beginning of this study
there was only a statistically significant difference
between triglyceride levels in groups A and B (p=
0.04). After 3 month of treatment in group A who
received ANGIPARS™ and placebo, there was a
significant fall in WBC (p=0.000). The same pattern
was observed in fasting plasma nsulin and HOMA -
IR. There was a rise in AST (p=0.006) in the control
group B who received placebo and a statistically
significant decrease in triglyceride (p= 0.044).
Homocystein was surprisingly higher in group A as
compared to group B.

Table 3 shows the oxidative stress parameters before
and after the drug and placebo administrations. There
was no statistically significant difference in oxidative
stress parameters between two groups before the
study. Following the course of the study, there was
a statistically significant fall in deoxyguanosin in
group A who received ANGIPARS™ (p= 0.05) but
no change was observed in TBARS or FRAP levels.

DISCUSSION
Type 2 diabetes is characterized as a chronic, progressive
disease with insulin resistance and insulin deficiency.
The production of free radicals or defect in scavenging
abilities of endogenous antioxidants cause a condition
known as oxidative stress that result in macro- and
micro vascular complications in diabetes (15).
Various antioxidants have been in the center of many
studies and have or have not been proven useful
in improvement of oxidative stress. For example,
vitamin E, in supra-antioxidant doses have been
reported useful in normalizing oxidative stress and
vascular dysfunctions (16).
Most of the clinical trials which have been
preformed previously were short in duration, had
few participants, and used early surrogate markers,
and in contrast to culture and animal studies, clinical
trials have shown conflicting and confusing results.
In a large study named “Heart Outcomes Prevention
Evaluation”, in which vitamin E was used, no
microvascular benefit was observed in more than
3000 patients with diabetes (17).
In this study, it was found that ANGIPARS™ lowers
levels of deoxyguanosin after administration for 3
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Group A Group B
Variable
Age 51.9+6.2 51.4£5.4
BMI(kg/m?) 28.23+3.97 29.98+5.32
Baseline weight(Kg) 73.7+11.7 78.3+13.8
Length of diabetes 7.6+4.8 10.7£9.7

Group B=Control group BMI=Body Mass Index

Table 2: Mean Levels of biochemical parameters plus Homocystein* Insulin levels and HOMA-IR before and after treatment in drug (A)

and placebo(B) groups.
Group A Group B

Variable Pre-Treatment After 12 weeks P value Pre-Treatment ~ After 12 weeks P value
WBC 7.62+1.07 6.13+1.23 0.00 8.11+0.84 6.33+1.44 0.00
Hgb(g/dl) 13.1+1.6 13.2+1.5 0.63 12.6+1.5 12.9+1.4 0.26
Platelet 266.96+59.29 268.39+57.16 0.86 243.48+51.13 258.82+56.35 0.24
Triglyceride(mg/dl) 178+76.7 126+45.4 0.00 148.3£72.6 123.54+53.4 0.09
HBA1C(%) 8.15+1.37 7.73+1.68 0.15 7.4+1.47 7.14+1.2 0.30
FBS(mg/dl) 156+41 156+47 0.94 155.7+47.8 146.6+46.5 0.34
Cholesterol(mg/dl) 181.4+41.3 179.8+49.2 0.82 157.7+46.6 162.2435.4 0.52
Creatinine 0.9+0.1 0.9+0.1 0.08 0.9+0.1 1.0+0.1 0.22
ALT (IU/L) 21.3£15.2 20.7+12.2 0.84 17.5+6.9 18.1+6.4 0.71
AST (IU/L) 21.4+13.3 19.8+6.7 0.48 17.5+5.3 20.4+6.3 0.00
TNFa*(pg/ml) 88.66+1.48 83.1+1.5 0.28 87.04+1.28 77.75+1.38 0.16
CRP(mg/L) 2.26+1.74 3.31+3.59 0.07 3.57+3.21 3.24+3.55 0.42
Homocystein*(umol/L) 8.85+1.35 10.05+1.44 0.00 10.25+1.64 11.29+1.55 0.13
Insulin(Miu/ml) 12+4.6 3.7+1.8 0.00 16.129.0 6.8+7.1 0.00
HOMA-IR 2.4+2.7 1.5+1.1 0.00 6.6+4.4 2.4+2.7 0.00

*Geographic mean + SD:for parameters have no normal distribution curve was shown.

FBS=Fasting blood sugar

Table 3: Mean oxidative stress parameters before and after treatment in drug (A) and placebo(B) groups.

Group A Group B

Variable Pre-Treatment After 12 weeks P value Pre-Treatment After 12 weeks P value
TBARS*(nmol/ml) 3.1+2.51 2.27+1.62 0.15 4.67+1.99 2.47+1.76 0.00
FRAP(nmol/ml) 838.4+227.46 897.3+242.01 0.13 763.8+171.08 870.34+190.52 0.00
DeoxyGuanosin(pg/ml) 545.38+70.36 495.18+93.39 0.05 574.52+81.54 512.044+86.43 0.21
Carbonyl Group(nml/ml) 0.038+0.00 0.043+0.00 0.15 0.04+0.01 0.031+0.01 0.33

* Geographic mean + SD:for parameters have no normal distribution curve was shown.

TBARS= Thiobarbituric acid reactive substances, FRAP= fluorescence recovery after photobleaching
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month (p<0.05) which is an oxidative stress marker
in diabetic patients (18). ANGIPARS™ is a novel
effective drug in treatment of diabetic foot ulcers
which had no acute or chronic toxicity in preclinical
and clinical studies (19-23).

Melilotus Officinalis has been proved to be helpful
in reducing inflammation, regulation of the immune
system and improvement of vascular blood flow
which is thought to be due to the inhibitory effect
of natural coumarins on oxidative DNA damage
and formation (24,25). Similar results in lowering
oxidative stress with coumarins in diabetic rats have
been reported (26). No previously human or animal
study has been published on antioxidative stress
characteristics of ANGIPARS ™.

Although ANGIPARS™ did lower deoxyguanosine
but no significant change was observed in other
oxidative stress markers such as FRAP, TBARS or
carbonyl containing molecules. A rise in FRAP or
reduction in TBARS was observed in the control
group who received placebo which could be
explained by oxidative stress changes depending
on many factors such as exercise, diet, or a reflex
of placebo effect, etc. There was also a rise in
homocystein level in group A as compared to the
placebo group which again could be due to other
factors that were mentioned above and all could
affect the final oxidant-antioxidant equilibrium.
Apart from our specific oxidative stress markers,
no significant change was observed in TNFao or
CRP levels in the studied group who received
ANGIPARS™ as compared to the control group.
Other factors affecting oxidative stress have

been previously studied. Hyperhomocysteinaemia in
patients with type 1 diabetes could reduce antioxidant
defense in patients with diabetes. However homocystein
itself is altered by many drugs (27, 10). Allopurinol has
been reported to have the potential of reducing plasma
ROS and also reducing plasma antioxidant enzymes
in comparison to placebo group but many conflicting
results have been reported (28, 29). Pentoxifylline
has also reduced lipid peroxidation in type 2 diabetic
patients, but not changed HbAlc significantly (30).
ANGIPARS™ is a herbal extract which has passed all
necessary steps of regulatory tests as a novel treatment
for diabetic foot ulcers, with a possible mechanism
of angiogenesis (31). In this study it was found that
although ANGIPARS™ is a very effective drug in
treatment of diabetic foot ulcers but the mechanism
by which its effect is taken place is other than its
antioxidant effects. Patients were monitored closely for
any adverse drug reactions but no systemic or localized
drug reactions or adverse effects were reported.
Limitations of this study are small sample size and
short length of the study and not controlling different
factors such as diet and exercise. This study is being
continued for another 6 month to find out whether it
gives better results.

ACKNOWLEDGEMENT
The authors would like to thank all the staff of the
Endocrinology and Metabolic Research Center and
Pharmaceutical Sciences Research Center and all
the individuals who took part in this study. Authors
also thank ParsRoos Company that provided
ANGIPARS™ and placebo.

REFERENCES

1. Robertson RP. Oxidative stress and impaired insulin secretion in type 2 diabetes. Curr Opin Pharmacol
2006; 6: 615-619.

2. Penckofer S, Schwertz D, Florczak K. Oxidative stress and cardiovascular disease in type 2 diabetes: the
role of antioxidants and prooxidants. J Cardiovasc Nurs 2002; 16(2): 68—85.

3. Gopaul NK, Anggard EE, Mallet Al, Betteridge DJ, Wolff SP, et al. Plasma 8-epi-PGF2 alpha levels are
elevated in individuals with NIDDM. FEBS Lett 1995; 368: 225-9.

4. Evans J.L, Goldfine 1.D, Maddux B.A, Grodsky G.M. Oxidative stress and stress-activated signaling
pathways: a unifying hypothesis of type 2 diabetes. Endocr Rev 2002; 23 :599-622.

5. Lamb RE, Goldstein BJ. Modulating an oxidative inflammatory casade: potential new treatment strategy
for improving glucose metabolism, insulin resistance and vascular function. Int J Clin Pract 2008; 62(7):
1087-1095.

6. Vessby J, Basu S, Mohsen R, Berne C,Vessby B. Oxidative stress and antioxidant status in type 1 diabetes
mellitus. J Intern Med 2002; 251:69-76.

7. Dengel PS, Pratley RE, Hagberg JM, Rogus EM, Goldberg AP.Distinct effects of aerobic exercise training
and weight loss on glucose homeostasis in obese sedentary men. J Appl Physiol 1996; 81: 318-325.

8. Larkins, Nicholas, Wynn S. Pharmacognosy: Phytomedicines and their mechanisms. Vet Clin North Am
Small Anim Pract 2004; 34(1): 291-327.

9. Larijani B, Heshmat R, Bahrami A, Delshad H, Ranjbar Omrani G, Mohammad K, Heidarpour
R,Mohajeri Tehrani MR, Kamali K, Farhadi M, Gharibdoust F, Madani SH. Effects of Intravenous Semelil
(ANGIPARSTM) on Diabetic Foot Ulcers Healing: A Multicenter Clinical Trial. DARU 2008; 16: 35-40.

10. Sahin M, Tutuncu NB, Ertugrul D, Tanaci N, Guvener ND. Effects of metformin or rosiglitazone on
serum concentrations of homocysteine, folate, and vitamin B12 in patients with type 2 diabetes mellitus.
J Diabetes Complications 2007; 21: 118-23.

11. Benzi IF, Strain S. Ferric reducing antioxidant assay. Meth. Enzymol 1999; 292: 15-27.



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.
27.

28.

29.

30.

31.

benefit of Semelil (ANGIPARS™) on oxidant-antioxidant balance 55

Satho K. Serum lipid peroxidation in cerebrovascular disorders determined by a new colorimetric method.
Clin Chem Acta 1978; 90: 37-43.

Levine RL, Garland D, Oliver CN, Amici A, et al. Determination of carbonyl content oxidatively modified
proteins. Methods Enzymol 1990; 184: 464 —478.

Breton J, Michael F. Measurement of 8-Hydroxy-2’-Deoxyguanosine by a commercially available ELISA
Test: Comparison with HPLC/electrochemical detection in Calf thymus DNA and determination in human
serum. Analytical Letters 2003; 36(1): 123-134.

Rahimi R, Nikfar S, Larijani B, Abdollahi M. A review on the role of antioxidants in the management of
diabetes and its complications. Biomed Pharmacother 2005: 59: 365-373.

Naziroglu M, Butterworth P. Protective effects of moderate exercise with dietary vitamin C and E on
blood antioxidative defense mechanism in rats with streptozotocin-induced diabetes. Can J Appl Physiol
2005; 30(2): 172-85.

Klahr S, Morrissey JJ. The role of vasoactive compounds, growth factors and cytokines in the progression
of renal disease. Kidney Int 2000; 57(Suppl 75): S7-S14.

Endo K, Miyashita Y, Sasaki H, et al. Probucol and atorvastatin decrease urinary 8 hydroxy 2 deoxy
guanosin in patient with diabetes and hypercholesterolemia. J. Atheroschler.thromb 2006; 13: 68 —75.
Shamimi Nouri K, Heshmat R, Karimian R, Nasli E, Larijani B, Novitsky YA, Farhadi M,Gharibdoust
F. Intravenous ANGIPARS™ as a novel therapy for pressure Ulcer: A randomized clinical trial. DARU
2008; 16: 49-53.

Bahrami A, Kamali K, Ali-Asgharzadeh A, Hosseini P, Heshmat R, Khorram Khorram HR,Gharibdoust F,
Madani SH, Larijani B. Clinical application of oral form of ANGIPARS™ and in combination with topical
form as a new treatment for diabetic foot ulcers: A randomized clinical trial. DARU 2008; 16: 41-48.
Masoompour SM, Bagheri MH, Borhani Haghighi A, Novitsky YA, Sadeghi B, Gharibdoust F,Larijani B,
Ranjbar Omrani G. Effect of ANGIPARS™, a new herbal drug on diabetic foot ulcer : A phase 2 clinical
study. DARU 2008; 16: 31-34.

Heshmat R, Mohammad K, Mohajeri Tehrani MR, Tabatabaie Malazy O, Keshtkar AA, Gharibdoust F,
Larijani B. Assessment of maximum tolerated dose of a new herbal drug, Semelil (ANGIPARSTM) in
patients with diabetic foot ulcer: A Phase I clinical trial. DARU 2008; 16: 25-30.

Abdollahi M, Farzamfar B, Salari P, Khorrami Khorshid HR, Larijani B, Farhadi M, Madani SH.
Evaluation of acute and sub-chronic toxicity of semelil (ANGIPARSTM), a new phyto therapeutic drug
for wound healing in rodents. DARU 2008; 16(1): 7—-14.

Farzamfar B, Minaie B, Mobtaker M, Salari P, Khorasani R, Abdollahi M. Effect of electromagnetic form
of Melilotus Officinalis extract on dermal wound healing in diabetic Mice. Pharmacologyonline 2008: 2;
246 -254.

Kaneko T, Tahara S, Takabayashi F. Inhibitory effect of natural coumarin compounds, esculetin and
esculin, on oxidative DNA damage and formation of aberrant crypt foci and tumors induced by 1,2—
dimethylhydrazine in rat colons. Biol Pharm Bull 2007; 30(11): 2052 —2057.

Ramesh B, Pugalendi KV. Antioxidant role of umbelliferon in STZ—diabetic rats. Life Sci 2006; 79: 306 —-310.
27. Dogra G, Rich L, Stanton K, Watts G. Endothelium-dependent and independent vasodilation studied
at normoglycaemia in Type 1 diabetes mellitus with and without microalbuminuria. Diabetologia 2001;
44:593-601.

Desco MC, Asensi M, Marquez R, et al. Xanthine oxidase is involved in free radical production in type 1
diabetes: protection by allopurinol. Diabetes 2002; 51(4): 1118-1124.

Afshari M, Larijani B, Rezaie A, Mojtahedi A, Zamani MJ, Astanechi-Asghari F, et al. Ineffectiveness
of allopurinol in reduction of oxidative stress in diabetic patients; a randomized, double-blind placebo
controlled clinical trial. Biomed Pharmacother 2004; 58(10): 546-550.

Radfar M, Larijani B, Hadjibabaie M, Rajabipour B, Mojtahedi A, Abdollahi M. Effects of pentoxifylline
on oxidative stress and levels of EGF and NO in blood of diabetic type-2 patients:a randomized,double-
blind placebo-controlled clinical trial. Biomed Pharmacother 2005; 59: 302 — 310.

Larijani B, Hasani-Ranjbar S. Overview of diabetic foot; novel treatments in diabetic foot ulcer DARU
2008; 16(Suppl. 1): 1-6. Gastroenterol 2009; 15: 1153-61.



