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Iranian Medicinal Plants for Diabetes Mellitus: A Systematic Review
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Abstract: In the Tranian traditional medicine a significant usage of herbs is promoted for their anti-diabetic
activity. The aim of this review to assess the efficacy of glucose lowering effects of medicinal plants cultivated
in Iran. An electronic literature search of MEDLINE, Science Direct, EMBASE, Scopus, Web of Science,
Cochrane Library Database, Ebsco and Google Scholar from database mception conducted up to May 2012.
A total of 85 studies (18 humans and 67 animals) examining 62 plants were reviewed. The quality of Randomized
Controlled Trials (RCTs) assessed by using the Jadad scale. Among the RCTs studies, the best results in
glycemic control was found i Aloe vera, Citrullus colocynthus, Plantago ovata, Silybum marianum,
Rheum ribes and Urtica dioica. The majority of plants that have been studied for antidiabetic activity showed
promising results. However, efficacy and safety of the most plants used in the treatment of diabetes are not

sufficient.
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INTRODUCTION

Diabetes mellitus 1s a group of metabolic disorders
which are characterized by chronmic hyperglycemia,
resulting from defects in insulin secretion or insulin action
(Patel et al., 2012). The disease causes substantial
morbidity, mortality, long term complications and 1s
defined as an important risk factor for cardiovascular
disease (Yeh et al., 2003). Tt is predicated that the number
of diabetic patients in the world could reach up to
366 million by the year 2030 (Patel et al, 2012).
Approximately two million people (7.7%) of Irarman adults,
aged 25-64 vears, have been diagnosed as diabetic and
about 4.4 million(16.8%) of them have impaired fasting
glucose (Mirbadalalzadeh and Shirdel, 2010). Since,
ancient times, plants have played an important role in the
treatment of many diseases. Different parts of medicinal
plants such as leaf, root, flower and seed are used as
extracts and chemical compounds to produce drugs
(Nikbalkht et af., 2008). Properties of medicinal plants are
due to the presence of various complex chemical
categorized as alkaloids, glycosides,
flavonoids, sapomns, tannins, carbohydrate and essential
oils (Najafi et al., 2010). Today, more than 400 plants in
traditional medicine are reported for the treatments of
diabetes, although only some of them have been

substances

evaluated (Modak ef al., 2007). The use of plants for the
treatment of diabetes has been common among the Tranian
population (Hasani-Ranjbar ef af., 2008). Plants which
have been shown to have hypoglycemic activity affect on
blood glucose through different mechanisms (Estalchr and
Tavdan, 2011). Many medications currently used in
conventional medicine are obtained from natural plants.
For nstance, Metformin which 1s the common drug for
management of type 2 diabetes with hypoglycemic
activity 1s derived from the plant, Galega officinalis.
However, there isn't so many evidence about efficacy and
safety of medicinal plants glycemic control (Yeh ef al.,
2003). Our objective was to review and summarize the
literature on Tranian native medicinal plants which are
used to control of glycemia in diabetes, to guide patients
and practitioners in advising their patients and to provide
recommendations for future research.

MATERIALS AND METHODS

We searched MEDLINE, Science Direct, EMBASE,
Scopus, Web of Science, Cochrane Library Database,
Ebsco and Google Scholar databases for
investigating Iraman medicinal plants in prevention and
treatment of diabetes from 1998 up to May 2012. The
search terms were the reference lists of articles were also

studies
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reviewed for additional relevant studies. The search terms
were diabetes, hyperglycemia, plants, herb, traditional and
herbal medicine. To assess quality of RCTs we employed
the Jadad scale, a previously validated mnstrument that
assesses ftrials based on appropriate randomization,
blinding and description of study withdrawals or drop
outs (Jadad et al., 1996) (Table 1).

Tncluded criteria: We included randomized control trials
studies which evaluate hypoglycemic effect of medicinal
plants in diabetic subjects (humans and animals) with the
outcome of change in Fasting Blood Glucose (FBG),
Postprandial Blood Glucose (PBG) and HbAlc. We limited
studies to those published in the English language and
restricted search to Iran affiliation. In addition, we did
hand search references of key articles.

Excluded criteria: We excluded trials that examined other
diabetic complications such as neuropathy, nephropathy,
or retinopathy. Studies on type 1 diabetic patients, herbal
component, in vitro studies, review articles and letters to
the editor, unpublished data such as thesis, studies in
subjects with impaired glucose tolerance and studies that
published by non-Iraman authors. Two reviewers
examined the title and abstract and references of each
article. The reviewers independently extracted data on the
medicinal plant, dose, intervention, trial duration, sample
size, outcome and results.

RESULTS

A total of 85 (18 hurnans and 67 ammals) studies were
found examining 62 plants. The most common outcomes
measures encountered m these trials included Fasting
Blood Glucose (FBG), Postprandial Blood Glucose (PBG)
and HbAlc. Of publications identified in the wutial
database search, 18 frials on the efficacy of medicinal
plants in type 2 diabetic patients were reviewed. Table 2
presents the controlled climical trials of medicinal plans
for glycemic control in patients with type 2 diabetes.
The higher quality RCTs (with Jadad scores of 3 or
greater) are available for Aloe vera, Citrullus colocynthus,
Plantago ovata, Silybum marianum, Rheum ribes and
Urtica dioica.

Aloe vera: Beneficial effect of 4dloe vera gel on
blood glucose and lipid parameters in diabetic patients
has been demonstrated in several randomized clinical
trials and no adverse effects were reported in these trials
(Huseini et al., 2012, Williamson et al., 2011; Yeh et al.,
2003). Aloe gel, obtained from the mner portion of the
leaves, contams glicomannan, a hydrosoluble fiber
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which may in part account for its hypoglycemic effects
(Yeh et al, 2003). The Natural Standard Research
Collaboration reported that the oral use of Aloe vera
gel for its hypoglycemic effects 13 possibly safe
(Williamson et ., 2011).

Urtica dioica: The most animal studies have been shown
the beneficial effect of Urtica divica in diabetes but only
two human studies have been shown this (Mehri et ol
2011; Tarighat et al., 2012b). Urtica dicica can decrease
blood glucose both pancreatic and extra pancreatic
pathways. Regarding to pancreatic effects, have been
suggested that it is a potent stimulator of insulin release
from P-cells and has shown protective effect on P-cells in
diabetic rats (Fazeli et al, 2008; Mehn et al., 2011).
Intubited intestinal absorption of glucose and miubitory
effects on the alpha amylase activity are extra-pancreatic
mechanisms (Bnouham et al, 2003; Nickavar and
Yousefian, 2011).

Silybum marianum: Silybum mariamon is a member of
the Asteraceae family and its seed extract contains large
numbers of chemical constituents including several
flavonolignans collectively known as silymarin. Glycemic
control effect of Silybum mariamum has  been
demonstrated in four RCTs that decreased FBS and
HbA1C sigmificantly (Fallah Hosein et al., 2004, 2005;
Huseii et al, 2006). Silybum marianum improve
insulin resistance and ameliorate P-cell restoration
(Huseini et «l., 2006; Soto et al, 2010). Adverse effects
related to silymarin have been published in several
studies mvolving a total of over 7000 patients and those
confirmed that it is safe. Only three reports of significant
adverse reactions (Kalantari ef al., 2011).

Citrullus colocynthis: C. colocynthis (L.) Schrad 1s a
member of the Cucurbitaceae family and is used
traditionally as an antidiabetic medication (Huseini et al.,
2009). Two RCTs, in this review demonstrated that
C. colocynthis sigmficantly decreased FBG and HbAlc in
the dose of 300 mg kg™, The glycemic control effect of
C. colocynthis mechanisms is not well known, but it may
be have an insulin tropic effect on 1solated pancreatic
islets (Nmila et al., 2000) or intubited the toxic effect of
streptozotocin on pancreatic cells in rats (Al-Ghaithi et al.,
2004; Huseini et al., 2009). The toxicity of large doses of
C. colocynthis has been reported i some ammals and
humans studies (Huseini ef al., 2009).

Rheum ribes: Rheum ribes known as an ¢-amylase and
a-glucosidase inhibitor (Kasabri ef af., 2011). One of the
RCT studies was conducted on 36 type 2 diabetic
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patients. One group received 1200 mg Rheum ribes daily
in three 400 mg capsule and other received placebo
sinilarly. The results showed a significant decreased in
FBS in Rheum ribes treated patients compared with
control (Fallah Huseini et al., 2008). Rheum ribes has
anti-hyperlipidemic properties and decreased serum
lipids significantly (Fallah Hoseim et af., 2004,
Fallah Husei ef al, 2008, Huseiu et al., 2012,
Huseini et al., 2006; Vosough-Ghanbari et al., 2010).

The seeds and the husks of
Plantago ovata contain high levels of fiber
(Hamnan et al., 2006). Plantago psyllium significantly
reduce glycemic index of carbohydrate foods. In one
climcal trial showed that 8 weeks treatment with 5.1 g
psyllum (Plantage ovata) two times daily could reduce
FBS and HbAl ¢ significantly (Ziai et al., 2005). Tt seems
that glucose-lowering effect of P. ovata is due to
mtibition of glucose absorption in the gut (Harman ef al.,
2006).

Plantago ovata:

DISCUSSION

Asian continents have 56% share of the worldwide
distribution of therapeutic herbal plants (Chan et al.,
2012). Tran with 1 .64 million km® areas has 7500-8000 plant
species and 1s an anclent country in usage of medicinal
plants. Several medicinal species are cultivated in Iran
(Zahedi-Asl et al, 2006). This review focuses on some
medicinal plants that used to management of diabetes. In
this review, a total of 85 human and amimal trials of Iraman
medicinal plants used for glycemic control were obtained.
Aloe vera, Citrullus colocynthus, Plantago ovata,
Silybum marianum, Rheum ribe and Urtica dioica have
enough efficacy to decrease blood glucose and really
effective in reducing bloed glucose m diabetic patients
(Fallah Hoseini et «l, 2004, 2005, 2006b, 2008,
Huseini et al., 2006, 2009, 2012, Sarkhail, 2011,
Tarighat et af., 2012a; Ziaei et al., 2004; Zia et al., 2005).

The obtamed information from the various parts of
the plants indicated that leaves are the most favorable
storage sites for active components. The extraction
methods commonly employed in anti diabetic plant
extraction are conventional methods involving solvents
(Chan et al., 2012). Several animal studies also have
shown that some medicinal plants are even more effective
than chemical drugs such as glibenclamide (Asgary et al.,
2008, Eidi er al, 2006a, 2004, Hedayat er al,
2010, Najatzadeh et al, 2011). Salvia  officinalis,
Nasturtium  officinale  and Phlomis anisodonta have
sinilar effects of glibenclamide n reducing bleod glucose
(Sarkhail er al., 2010). Chemical medicines, because of
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their harmful and irreversible effects on people, are slowly
being replaced by active substances of plants. Despite of
beneficial effects, hypoglycaemic effect of these medicinal
plants can mterfere with hypoglycaemic drugs and
insulin. Therefore, physicians should have adequate
knowledge about medicinal plants effects on blood
glucose to manage patients who are at risk. Any
consumption of medicinal plants must be under the
supervision of physicians (Hasani-Ranjbar et al., 2008).

CONCLUSION

A considerable number of plant species are
traditionally used for the treatment of diabetes mellitus in
Iran. The majority of those plants that have been studied
for enti-diabetic activity showed promising results.
However, efficacy and safety of the most plants used in
the treatment of diabetes are not sufficient.

ACKNOWLEDGMENT

This study was funded and supported by Deputy of
Research, Kashan University of Medical Sciences
(KAUMS).

REFERENCES

Abdollahi, M., A. Salehma, S.H. Mortazavi, M. Ebrahimi
and A. Shafiee et al., 2003. Antioxidant, antidiabetic,
antihyperlipidemic,reproduction stimulatory
properties and safety of essential o1l of
Satureja  khuzestanica 1n r1at in  vive: A
oxicopharmacological study. Med.  Sci. Monit.,
9:331-335.

Akhlaghi, F., Z. Rajaei, M.A R. Hadjzadeh, M. Iranshahi
and M. Alizadeh, 2012. Antihyperglycemic effect of
asafoetida (Ferula assafoetida oleo-gum-resin) in
streptozotocin-induced diabetic rats. World Applied
St 1, 17:157-162.

Al-Ghaithi, F., M.R. El-Ridi, E. Adeghate and M.H. Amiri,
2004. Biochemical effects of Citrullus colocynthis
in normal and diabetic rats. Mol. Cell Biochem.,
261: 143-149.

Asgary, 3., 5. Parkludeh, A. Solhpour, H. Madam,
P. Mahzouni and P. Ralumi, 2008. Effect of ethanolic
extract of Juglans regia L. on blood sugar in
diabetes-induced rats. T. Med. Food, 11: 533-538.

Asgary, 3., S.J. Moshtaglhian, M. Setorki, 3. Kazemi,
M. Refieian-Kopaei, A. Adelnia and F. Shamsi, 2011.
Hypoglycaemic and hypolipidemic effects of
pumpkin (Cucurbita pepo L.) on alloxan-induced
diabetic rats. Afr. J. Pharm. Pharmacol., 5: 2620-2626.



Pak. J. Biol. Sci., 16 (9): 401-411, 2013

Avizeh, R, H. Najafzadeh, M. Pourmandi and M. Mirzaee,
2010. Effect of Glibenclamide and fruit extract of
Zizyphus spina-christi on Alloxan-induced diabetic
dogs. Int. J. Applied Res. Vet. Med., 8: 109-113.

Bnouham, M., F.Z. Methfour, A. Ziyat, H. Mekhfi, M. Azz
and A. Legssyer, 2003. Antihyperglycemic activity of
the aqueous extract of Urtica diocica. Fitoterpia,
74: 677-681.

Chan, C.H., G.C. Ngoh and R. Yusoff, 2012. A brief review
on anti diabetic plants: Global distribution, active
ingredients, extraction techniques and acting
mechanisms. Pharmacogn. Rev., 6: 22-28.

Eidi, A, M. Eidi, S. Oryan, F. Fallahyan and
R.D. Darounkala, 2004. Hypoglycaemic effect of
alcoholic extract of olive (Olea europaea L.) leaf n
healthy and diabetic rats. J. Med. Plants, 3: 36-40.

Eidi, M., A. Eidi and H. Zamamzadeh, 2005. Effect of
Salvia officinalis L. leaves on serum glucose and
msulin m healthy and streptozotocin-induced
diabetic rats. J. Ethnopharmacol., 100: 310-313.

Eidi, A., M. Eidi and E. Esmaeili, 2006a. Antidiabetic effect
of garlic (Alliwm sativum 1.) in normal and
streptozotocin-induced diabetic rats. Phytomedicine,
13: 624-629.

Eidi, A, M. Eidi and M. Sokhteh, 2006b. Effect of
alcoholic extracts fenugreek seeds (Trigonella
foenum gracewm L.) m the activity of hepatic
enzymes 1n normal and diabetic rats. J. Med. Plants,
5:36-41.

Eidi, M., F. Soleimam and S. Ebralumi, 2007.
Hypolipidemic effects of Allium porrum L. leaves in
healthy and streptozotocin-induced diabetic mice.
J. Med. Plants, 6; 85-91.

Eidi, A and M. Eidi, 2009. Antidiabetic effects of sage
(Salvia officinalis 1..) leaves in normal and
streptozotocin-induced  diabetic  rats. Diabetes
Metab. Syndrome: Clin. Res. Rev., 3: 40-44.

Eidi, A, M. Eidi, M.H. Givian and N. Abaspour, 2009a.
Hypolipidemic effects of alcoholic extract of
eucalyptus (Fucalypius globulus Labill.) leaves on
diabetic and non-diabetic rats. Iran J. Diabetes Lipid
Disord, 8: 105-112.

Eidi, M., A. Eidi, A. Saeids, 5. Molanaei, A. Sadeghipour,
M. Bahar and K. Bahar, 2009b. Effect of coriander
seed (Coriandrum sativum 1..) ethanol extract on
insulin from pancreatic [ cells in
Streptozotocin - induced diabetic rats. Phytother.
Res., 23: 404-406.

Eidi, A., M. Eidi and R. Darzi, 2009¢. Antidiabetic effect of
Olea europaea L. in nommal and diabetic rats.
Phytotherapy Res., 23: 347-350.

release

407

Eidi, A., M. Eidi, P. Shahmohammadi, V. Mozaffarian,
A. Rustaiyan and A. Mazooji, 2011. Antidiabetic
effect of Salvia verticillata L. aerial parts in normal
and streptozotocm-induced  diabetic  rats. Int.
T. Pharmacol., 7: 66-73.

Esmaeili, M.A. and R. Yazdanparast, 2004. Hypoglycaemic
effect of Tewcrium polium: Studies with rat
pancreatic 1slets. J. Ethnopharmacol., 1: 27-30.

Estalhr, I. and N. Javdan, 2011. Hypoglycemic properties
of ethanolic extracts of Salvia hypoleuca in rats.
Pharmacologyonline, 3: 354-360.

Fallah Hoseini, H., B. Larijani, H. Fakhrzadeh,
S. Akhondzadeh, B. Rajabipour, T. Toliat and
R. Heshmat, 2004. The clinical trial of Silybum
mariamim seed extract (Silymarm) on type I diabetic
patients with hyperlipidemia. Iran J. Diabet Lipid
Dis., 3: 78-78.

Fallah Huseini, H., B. Larijani, B. Raajabipour and
R. Heshmat, 2005. The effect of Silymarin on
glycemic control of type II diabetes: A double blind
randemized climcal trial. J. Med. Plants, 4: 13-17.

Fallah Huseim, H., A. Zaree, R. Heshmat, A L M. Bagher
and H. Fakhrzadeh et i, 2006a. The effect of
Citrullus colocynthis (1..) Schrad. fruit on oxidative
stress parameters in type 1T diabetic patients. J. Med.
Plants, 5: 55-60.

Fallah Huseim, H., P. Hooseini, R. Heshmat, D. Yazdam
and R. Hemati Mogadam et al., 2006b. The climical
investigation of Securigera securidaca (1..) (Degen
and Doerfler) seeds in type IT diabetic patients: A
randomized, double-blind, placebo-controlled study.
J. Med. Plant, 5: 75-79.

Fallah Husemi, H., R. Heshmat, F. Mohsemn,
AH. Jamshidi, SHA. Alavi, M. Ahvasi and
B. Laryjam, 2008. The efficacy of Rheum ribes L. stalk
extract on lipid profile in hypercholesterolemic type
IT diabetic patients: A randomized, double-blind,
placebo-controlled, climical trial. J. Med. Plants,
27.92-97.

Fazeli, S.A., A M. Gharravi, S. Ghafari, M. Jahanshahi and
M.J. Golalipour, 2008. The granul density of the
dentate gyrus following administration of Urtica
divica extract on young diabetic rats. Folia Morphol.,
67: 196-204.

Feshani, A M., SM. Kouhsari and 3. Mohamimadi, 2011.
Vaccinium  arctostaphylos, a common herbal
medicine in Tran: Molecular and biochemical study of
its antidiabetic effects on alloxan-diabetic Wistar
rats. J. Ethnopharmacol., 133: 67-74.

Golalipour, M.T., A M. Gharravi, 3. Ghafari and M. Afshar,

2007. Effect of Urtica divica on morphometric
indices of kidney in streptozotocin diabetic
rats-A  stereological study. Pakistan T Biol.

Sci., 10: 3875-3879.



Pak. J. Biol. Sci., 16 (9): 401-411, 2013

Haidari, F., N. Seyed-Sadjadi, M. Taha-Jalali and
M. Mohammed-Shahi, 2011. The effect of oral
administration of Carum carvi on weight, serum
glucose and lipid profile m streptozotocm-induced
diabetic rats. Sauch Med. 1., 32: 695-700.

Haidari, F., MM. Shahi, M. Zarei, H. Rafiei and
K. Omidian, 2012. Effect of green tea extract on body
welght, serum glucose and lipid profile
streptozotocin-induced  diabetic  rats: A dose
response study. Saudi Med. T., 33: 128-133.

Hajzadeh, M A R., Z. Rajael, G. Ghamami and A. Tamiz,
2011a. The effect of Salvia officinalis leaf extract on
blood glucose in streptozotocin-diabetic rats.
Pharmacologyonline, 1: 213-220.

Hajzadeh, M.AR., Z. Rajaei, S. Shafiee, A. Alavinejhad,
S. Samarghandian and M. Ahmadi, 2011b. Effect of
barberry fruit (Berberis vulgaris) on serum glucose
and lipids in  streptozotocin-diabetic
Pharmacologyonline, 1: 809-817.

Hannan, T.M., L. Ali, I. Khaleque, M. Akhter, P.R. Flatt
and Y.H. Abdel-Wahab, 2006. Aqueous extracts of
husks of Plantago ovate reduce hyperglycaemia in
type 1 and type 2 diabetes by mtubition of intestinal
glucose absorption. Br. J. Nutr., 96: 131-137.

Hasani-Ranjbar, 3., B. Larijani and M. Abdollahi, 2008. A
systematic review of Tranian medicinal plants useful
in diabetes mellitus. Arch. Med. Sci., 4, 3: 285-292.

Hedayati, M., I. Pouraboli and B. Pouraboli, 2010. Effect of
methanolic extract of Otostegia persica on serum
levels of glucose and lipids in type T diabetic male
rats. Iran. J. Endocrinol. Metab., 12: 435-442.

Hedayati, M., I. Pouraboli, B. Pouraboli, 3. Dabiri and
A. Tavadi, 2012. Effects of Otostegia persica extract
on serum level of glucose and morphology of
pancreas in diabetic rats. Koomesh, 13: 201-208.

Heidarian, E. and Y. Soofimya, 2011. Hypolipidemic
and hypoglycemic effects of aerial part of
Cynara scolymus in streptozotocin-induced diabetic
rats. J. Med. Plant Res., 5: 2717-2723.

Hoseini, HF., AR. Gohan, S. Saeidma, N.3. Majd and
A.  Hadjiakhoondi, 2009  The effect of
Nasturtivm officinale on blood glucose level in
diabetic rats. Pharmacologyonline, 3: 866-871.

Hosemi, HF ., S. Saeidma, A R. Gohari, M.H. Yazdanpanah
and A. Hadjiakhoondi, 2009b. Investigation of
antihyperglycemic effect of Morus rigra on blood

rats.

glucose level m streptozotocin diabetic rats.
Pharmacologyonline, 3: 732-736.
Hosseinzadeh, H., M. Khodaparast and

H. Shokoochizadeh, 1998. Antihyperglycemic activity
of Salvia leriifolia Benth. leaf and seed extracts n
mice. Iran. J. Med. Sci., 4: 94-98.

408

Hosseinzadeh, H. and A, Sadeghi, 1999,
Antihyperglycemic effects of Morus migra and
Morus alba inmice. Pharm. Pharmacol. Lett., 9: 63-65.

Husewrn, HF., B. Laryjam, R. Heshmat, H. Fakhrzadeh,
B. Radjabipour, T. Toliat and M. Raza, 2006. The
efficacy of Silybum mariamsn (L.) Gaertn. (silymarin)
in the treatment of type II diabetes: A randomized,
double-blind, place bo-controlled, clinical trial.
Phytother. Res., 20: 1036-1039.

Huseim, HF., F. Darvishzadeh, R. Heshmat, 7. Jafariazar,
M. Raza and B. Laryam, 2009. The cliical
investigation of Citrullus colocynthis (L.) schrad
fruit in treatment of type II diabetic patients: A
randomized, double blind, placebo-controlled clinical
trial. Phytother. Res., 23: 1186-1189.

Huseim, HF., 8. Kianbakht, R. Hajiaghaee and
F.H. Dabaghian, 2012, Anti-hyperglycemic and
anti-hypercholesterolemic effects of Aloe vera leaf
gel in hyperhipidemic type 2 diabetic patients: A
randomized double-blind placebo-controlled clinical
trial. Planta Medica, 78: 311-316.

Jadad, AR., RA. Moore, D. Carroll, C. Jenkinson,
D.J. Reynolds, D.J. Gavaghan and H.J. McQuay,
1996. Assessing the quality of reports of randomized
clinical trials: Ts blinding necessary? Control Clin.
Trials, 17: 1-12.

Tadidoleslami, M., M.A. Nejad and M.R. Shahraki, 2006.
The effect of Aloe vera aqueous extract on glucose
and lipid levels in diabetic male rats. Tran. J. Diabetes
Lipid Disord., Vol. 6

Javdan, N. and 1. Estakhr, 2011. The effects of hydro
alcoholic  extract of Physalis  alkekengi in
alloxan-induced diabetic rats. Pharmacologyonline,
2: 874-878.

Jelodar, G., M. Mohsen and S. Shahram, 2007 . Effect of
walnut leaf, coriander and pomegranate on blood
glucose and histopathology of pancreas of alloxan
induced diabetic rats. Afr. J. Trad. CAM, 4: 299-305.

Kalantari, H., 7. Shahshahan, SM. Hejazi, T. Ghafghazi
and V. Sebghatolalu, 2011. Effects of Silybum
mariantm on patients with chronic hepatitis C. T.
Res. Med. Sci., 16: 287-290.

Kamyab, H., 5. Hejrati, M. Khanavi, F. Malilu and
A. Mohammadirad et af., 2010. Hepatic mechanisms
of the Walnut antidiabetic effect in mice. Central Eur.
I. Biol,, 5: 304-309.

Kasabry, V., F.U. Afifi and I. Hamdan, 2011. I vifro and
in vive acute antihyperglycemic effects of five
selected indigenous plants from Jordan used in
traditional medicine. J. Ethnopharmacol., 1 33: 888-896.



Pak. J. Biol. Sci., 16 (9): 401-411, 2013

Kassaian, N., L. Azadbakht, B. Forghani, M. Amini, 2009.
Effect of fenugreek seeds on blood glucose and lipid
profiles in type 2 diabetic patient. Int. J. Vitamin Nutr.
Res., 79: 34-39.

Kianbakht, S. and H. Fallah Husemi, 2008. Effect of
Opuntia ficus-indica L. fruit on blood glucose level
1n streptozocin induced diabetic rats. J. Med. Plants,
7:71-78.

Madani, H., N.A. Mahmoodabady and A. Vahdati,
2005. Effects of hydroalchoholic
Anethum graveolens (Dill) on plasma glucose an lipid
levels in diabetes induced rats. Tran. J. Diabetes Lipid
Disord., 5: 116-119.

Mahmoodabadi, N.A., H Madam, P.V. Mahzoom and
A. Vahdati, 2006. Preventive effect of hydroalcoholic
Cynara scolymus extract on appearance of type 1
diabetes mellitus in male rats. Tran. J. Diabetes Lipid
Disord., Vol. 6

Masjeds, F. and A. Gol and S.H. Dabiri, 2010. Preventive
effect of garlic juice on food intake and serum levels

extract of

of glucose, cholesterol and triglycerides 1
streptozotocin-induced diabetic rats. J. Med. Plants,
9: 124-135.

Mehri, A., S. Hasani-Ranjbar, B. Larijani and
M. Abdollahi, 2011. A systematic review of efficacy
and safety of Urtica dicica in the treatment of
diabetes. Int. I. Pharmacol., 7: 161-170.

Minaiyan, M., B. Zolfaghan and A. Kamal, 2011. Effect of
hydroalcoholic and buthanolic extract of Cucumis
sativus seeds on blood glucose level of normal and
streptozotocin-induced diabetic rats. Iran. J. Basic
Med. Sei., 14: 436-442.

Mirbadalalzadeh, R. and 7. Shirdel, 2010. Evaluation of the
blood-glucose reducting effects of walnut green
husk extract ndiabetic rats. Int. J. Pharm. Sci. Rev.
Res., 5:145-147.

Mirzaei, K., A. Hossein-Nezhad, M. Karimi,
M.J. Hossemzadeh-Attar, N. Jafari, A Najmafshar
and B. Larijani, 2009. Effect of green tea extract on
bone turnover markers in type 2 diabetic patients, A
double- Blind, placebo-controlled clinical trial study.
Daru, 17: 38-44.

Modak, M., P. Dixit, J. Londhe, 3. Ghaskadbi and
T.P.A. Devasagayam, 2007. Indian herbs and herbal
drugs used for the treatment of diabetes. J. Clin.
Biochem. Nutr., 40: 163-173.

Mohammadi, S., S.M. Kouhsari and A M. Fesham, 2010.
Antidiabetic properties of the ethanolic extract of
Rhus coriaria fruits in rats DARU J. Pharmaceut.
Sci., 18: 270-275.

409

Mohammadi, T, K. Saadipour, H. Delaviz and
B. Mchammadi, 2011. Anti-diabetic effects of an
alcoholic extract of Juglans regia in an animal model.
Turk. J. Med. Sci., 41: 685-691.

Movahedian, A., B. Zolfaghari, S.E. Sajjadi and
R. Mokmatjoul, 2010. Antihyperlipidemic effect of

Peucedanum pastinacifolium extract n
streptozotocin-induced  diabetic  rats. Clinics,
65 629-633.

Mozaffari-Khosravi, H., B.A.  Jalali-Khanabadi,

M. Afkhami-Ardekam and F. Fatehi, 2009. Effects
of sour tea (Hibiscus sabdariffa) on lipid profile
and lipoproteins m patients with type II diabetes.
I. Altern. Complement. Med., 15: 899-903.

Najafi, S, B. Sadeghi Nejad, S.8. Deckule and
I, Estakhr, 2010. Phytochemical screeming of
Bidaria khandalense (Sant.) Loranthus capitellatus
Wall, Viscum articulatumm Burm. and
Vitex negundo Limn. Res. J. Pharm. Biol. Chem.
Sci., 1: 388-393.

Najafzadeh, H., N. Aghel, A A. Hemmati and 3. Qulapour,
2011. Effect of hydro alcoholic extract of peel of
Punica granatum on experimental diabetes mellitus
by streptozotocin in rats. Pharm. Sci., 16: 239-248.

Naseri, M., S.Z. Khalaj, B. Ghavami, M.K. Nejad,
G.A. Naderi and 3. Faghihzadeh, 2010. Effect of
barley (Hordeun: vuigare 1..) seed extract on fasting
serum  glucose level m streptozotoen mduced
diabetic rats. J. Med. Plants, 9: 57-66.

Nickavar, B. and N. Yousefian, 2011. Evaluation of «-
amylase mhibitory activities of selected antidiabetic
medicinal plants. T fur Verbraucherschutz
Lebensmittelsicherheit, 6: 191-195.

Nikbakht, A., M. Kafi and M. Haghighi, 2008. The abilities
and potentials of medicinal plants production and
herbal medicine in Iran. Acta Hortic., 790: 259-262.

Nmila, R, R Gross, H. Rchid, M. Roye and
M. Manteghetti et al., 2000. Insulinotropic effect
of Citrullus colocynthis fruit extracts. Planta
Med., 66: 418-423.

Parastouei, K., 8. Ravanshad, H. Mostaphavi and
E. Setoudehmaram, 2006. Effects of garlic tablet on
blood sugar, plasma lipids and blood pressure m
type 2 diabetic patients with hyperlipidemia. T. Med.
Plants, 5: 48-54.

Patel, DK., R. Kumar, D. Laloo, S. Hemalatha, 2012.
Diabetes  mellitus:  An .
pharmacological aspects and reported medicinal
plants having antidiabetic activity. Asian Pac.
I. Trop. Biomed., 2012: 411-420.

overview on  1its



Pak. J. Biol. Sci., 16 (9): 401-411, 2013

Rahimi, P., N. Kabiri, S. Asgary and M. Setorki, 2011.
Anti-diabetic effects of walnut ol on alloxan-
induced diabetic rats. Afr. J. Pharm. Pharmacol.,
5: 2655-2661.

Rashidi, A.A. and M. Noureddini, 2011. Hypoglycemic
effect of the aromatic water of leaves of Ficus carica
mn normal and streptozotocin induced diabetic rats.
Pharmacol. Online, 1: 372-379.

Rogham M., T. Baluchnejadmojarad and 3. Taheri, 2007.
The effect of feeding with aerial part of Vaccinium
myrtillus on blood glucose and lipids of diabetic rats.
Tranian T. Diabetes Lipid Disorders, 7: 153-158.

Rogham, M. and M. Aghaie, 2007. The effect
Allium ampeloprasum feeding on serum level of
glucose, triglyceride, and total cholesterol of diabetic
rats. Koomesh, 8: 73-78.

Saced, S., H. Mosa-Al-Reza, AN. Fatemeh and
D.  Saeideh, 2012. Antithyperglycemic
antihyperlipidemic effects of guar gum
streptozotocin-induced diabetes in male rats. Pharm.
Mag., 8: 65-72.

Safiyeh, S., F. Baijani Fathallah, N. Vahid, N. Hossine and
S. Sadee Halib, 2007. Antidiabetic effect of
Eguisetum L.  (Equisetaceae)
streptozotocin-induced diabetes in male rats. Pak.
J. Biol. Sci., 10: 1661-1666.

Sarkhail, P, 3. Rahmanipour, 8. Fadyevatan,
A, Mohammadirad and G. Dehghan et al, 2007.
Antidiabetic effect of Phlomis anisodonta: Effects
on hepatic cells lipid peroxidation and antioxidant

and
on

arvense in

enzymes in experimental diabetes. Pharmacol. Res.,
56: 261-266.

Sarkhail, P., 2011. Urtica dioica improves glucose control
in diabetes on the basis of animal studies. Asian
J. Amm. Vet. Adv., 6: 1034-1036.

Sarkhail, P., M. Abdollahi, 8. Fadayevatan, A. Shafiee and
A. Mohammadirad et al., 2010. Effect of Phiomis
persica on glucose levels and hepatic enzymatic
antioxidants in streptozotocin-induced diabetic rats.
Pharmacogn. Mag., 6: 219-224.

Sedaghat, R., M. Roghami, M. Ahmadi and F. Ahmadi,
2011. Amntihyperglycemic and antihyperlipidemic
effect of Rumex patientia seed preparation in
streptozotocm-diabetic  rats.
18:111-115.

Shahaboddin, M.E., M. Pouramir, A.A. Moghadamma,
H. Parsian, M. Lakzaeir and H. Mir, 2011. Pyrus
biossieriana buhse leaf extract: An antioxidant,
antihyperglycaemic and antihyperlipidemic agent.
Food Chem., 126: 1730-1733.

Pathophysiology,

410

Shahraki, M.R., M.R. Arab, E. Mirimokaddam and M. Jey
Palan, 2006. The effect of Teucrium polium
{(Calpoureh) on liver function, serum lipids and
Glucose m  diabetic male rats. Iran Biomed.
T.,11: 65-68.

Shahsavari, R., A. Ehsani-Zonouz, M. Houshmand,
A. Salehnia, G. Ahangari and M. Firoozrai, 2009.
Plasma glucose lowering effect of the wild
Satureja khuzestanica jamzad essential oil in diabetic
rats: Role of decreased gluconeogenesis. Pak. J. Biol.
Sci., 12: 140-145.

Shamsi, F., 8. Asgari, M. Rafieian, S. Kazemi and
A Adelnia, 2011. Effects of Cornus mas L. on blood
glucose, insulin and histopathology of pancreas in
alloxan-induced diabetic rats. J. Isfahan Med. School,
29: 929-938.

Shirdel, 7., H Madam and R. Mirbadalzadeh, 2009.
Investigation into the hypoglycemic effect of
hydroalcoholic extract of Ziziphus jujuba Leaves on
blood glucose and lipids in Alloxan-Induced diabetes
inrats. Iran J. Diabetes Lipid Disord., 8: 13-19.

Solati, J. and N. Soleimani, 2010. Antihyperglycemic and
antihyperlipidemic effects of Ziziphus vulgaris 1.. on
streptozocin-induced [corrected] diabetic adult male
Wistar rats. Acta Diabetol., 47: 219-223.

Soleimani, S., F.F. Azarbaizam and V. Nejati, 2007. The
effect of Equisetum arvense L. (Equisetaceae) in
histological changes of pancreatic P-cells in
streptozotocin-induced diabetic in rats. Pak. J. Biol.
Sci., 10: 4236-4240.

Soto, C., I. Perez, V. Garcia, E. Uria, M. Vadillo and
L. Raya, 2010. Effect of Silymarin on kidneys of rats
suffering from alloxan-induced diabetes mellitus.
Phytomedicine, 17: 1090-1094,

Tarighat, E.A., N. Namaz and A. Bahrami, 2012a. Effect of
hydro-alcoholic nettle extract on lipid profiles and
blood pressure in type 2 diabetes patients. Tran.
J. Endocrinol. Metab., 13: 450-459.

Tarighat, E.A., N. Namazi, A. Bahrami and M. Ehteshami,
2012b. Effect of hydroalcoholic extract of nettle
(Urtica dicica) on glycemic index and insulin
resistance index in type 2 diabetic patients. Tran.
T. Endocrinol. Metab., 13: 561-568.

Teimoori, M., K.S. Montaser, R. Ghafarzadegan and
R. Hajiaghaee, 2010. Antidiabetic effects of Juglans
regia leave's methanolic extract on alloxan-induced
male wisrar rats. J. Med. Plants, 9: 142-149.

Vosough-Ghanbari, S., R. Rahimi, S. Kharabaf, S. Zeinali
and A. Mohammadirad et al, 2010. Effects of
Satureja khuzestanica on serum glucose, lipids and
markers of oxidative stress in patients with type 2
diabetes mellitus: A double-blind randomized
controlled trial. Evid. Based Complement. Alternat.
Med., 7: 465-470.



Pak. J. Biol. Sci., 16 (9): 401-411, 2013

Williamson, G., P. Coppens, L. Serra-Majem and T. Dew,
2011. Review of the efficacy of green tea, isoflavones
and aloe vera supplements based on randomised
controlled trials. Food Funect, 2: 753-759.

Yazdanparast, R., A. Ardestani and S. Tamshidi,
2007. Experimental  diabetes treated with
Achillea santolina: Effect on pancreatic oxidative
parameters. J. Ethnopharmacol., 112: 13-18.

Yazdanparast, R., M.A. Esmaeili and J.A. Helan, 2005.
Teucrium polium extract effects pancreatic function
of streptozotocin diabetic rats: A histopathological
examination. Iran Biomed. I, 6; 81-85.

Yeh, G.Y., DM. Eisenberg, T.J. Kaptchuk and
R.S. Phillips, 2003. Systematic review of herbs and
dietary supplements for glycemic control in diabetes.
Diabetes Care, 26: 1277-1294.

411

Zahedi-Asl, S., F. Saharnaz, A. Ghassemi and B. Zaree,
2006. Effect of the carbon tetrachloride extract
of  Trigonella foenum graecum seeds on the
glycogen content of liver in diabetic rats. I. Med.
Plants, 5: 9-16.

Ziaei, S.A., ALM. Bagher, H. Fakhrzadeh, A. Dastpak
F. Bandarian, A. Rezaei and N. Badi, 2004. Study of
Psyllum (Plantago ovate L.) effects on diabetes and
lipidemia in the Tranian type 1T diabetic patients.
T. Med. Plants, 3: 41-50.

Ziai, S.A., B. Laryam, S. Akhoondzadeh, H. Faklwzadeh
and A Dastpak et al, 2005 Psyllivm
decreased serum glucose and glycosylated
hemoglobin significantly in diabetic outpatients.
I. Ethnopharmacol., 102: 202-207.



	401-411_Page_01
	401-411_Page_02
	401-411_Page_03
	401-411_Page_04
	401-411_Page_05
	401-411_Page_06
	401-411_Page_07
	401-411_Page_08
	401-411_Page_09
	401-411_Page_10
	401-411_Page_11
	PJBS.pdf
	Page 1


