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Abstract:

Introduction & Objective: Diabetes mellitus is one of the most severe metabolic disorders associated with increased blood
glucose, metabolic disorders of carbohydrates, lipids, proteins, and partial or absolute insulin deficiency. One of the important
criteria for diagnosis and control of diabetes is the evaluation of fasting blood glucose and glycatedhemoglobin levels in these
patients. On the other hand, the use of medicinal plants in the treatment of diabetes has a special clinical significance. The
purpose of this study was to investigate the effect of barberry juice on glycatedhemoglobin in patients with type 1l diabetes.
Materials and Methods: This study was a clinical trial with control group in which 60 subjects who had inclusion criteriaof this
study were entered into the study by objective sampling method and randomly divided into two groups of test and control.
Initially, the level of glycatedhemoglobin was measured. The test group was then treated with barberry juice for 8 weeks, after
which the level of glycatedhemoglobin was measured. Data were analyzed by independent t-test and paired t-test in SPSS
software version 22.

Results: The results showed that in the test group, the measured biochemical index was significantly lower than the control
group. This means that there was no significant difference between the two variables before the intervention. But after the
intervention, this difference was significant (P <0.05).

Discussion and Conclusion: The findings of this study indicate that barberry juice consumption can decrease the level of
glycatedhemoglobin in type Il diabetic patients. However, further research is recommended to confirm the results.
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INTRODUCTION:

Diabetes Mellitus is one of the most severe metabolic
disorders associated with increased blood glucose,
metabolic disorders of carbohydrates, lipids, proteins,
and insufficient or partial insulin deficiency (1). Type
Il diabetes is about 90-95% of cases of diabetes.
According to the World Health Organization, the
number of people affected by this disease is expected
to increase from 171 million in 2000 to 366 million
in 2030. This organization also predicts that the
number of people with diabetes in Iran will reach
from 210,302 (5.7 percent) in 2000 to 5215,000 (6.8
percent) in 2025 (2). In addition to acute metabolic
complications (diabetic ketoacidosis and
hyperosmolar coma) is accompanied with severe
long-term complications such as ocular complications
(retinopathy), kidney complications (nephropathy),
neuropathic complications, cardiovascular
complications (hypertension and atherosclerosis) )
and the diabetic foot (3).

Unlike type | diabetes, type Il diabetes has a slower
process and begins with the problem of insulin
resistance (4). Obesity complicates the control of
type 2 diabetes by increasing insulin resistance and
increasing blood glucose concentrations. Insulin
resistance due to impaired message transmission of
insulin in target tissues is also the common cause of
type Il diabetes (5). One of the criteria for diagnosis
and control of diabetes is the measurement of
glycatedhemoglobin in blood (6). The binding of
sugar to hemoglobin leads to the formation of a stable
glycated hemoglobin, and has been shown to be a
clinical demonstration of diabetes control. The
glycated hemoglobin, as a major contributor to
predicting long-term complications of diabetes
mellitus, should also partly reflect the short-term
control of the disease (7). Although diabetes is a
multi-factorial disorder, it is known that diet has a
major role in exacerbating or preventing the disease
(8). Considering the side effects of medications,
especially in the long term, as well as
contraindications in some patients, finding more
effective dietary formulations in the treatment of
diabetes and reducing its complications has been
considered (8-9).

Over the past years, there has been a lot of effort to
find other therapies that can reduce the complications
of diabetes. Today, the use of some fruits and
vegetables and all kinds of foods is highly regarded
(10). Some herbs such as saffron extract (11),
blueberries (3), and dill (12) have been studied as
diabetic glucose lowering drugs in diabetic patients.
In this regard, one of the most effective medicinal
plants used to control diabetes is barberry (13).
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Barberry is a plant that grows in the form of barbed
shrubs at a height of 1.5 to 3 meters and has fractured
branches and the parts used for its application include
skin, root, stem, leaf and fruit. The most important
alkaloid of barberry extract isberberine that its most
important properties include reducing blood sugar
and fat and an antioxidant (14). Studies have shown
that barberry juice is rich in antioxidant compounds,
the most important of which are palmatine, oxacetine,
malic acid and bromine (15, 16 and 17).

Due to limited studies on the effects of barberry juice
especially in humans, as well as the abundance of
barberry fruit in Iran and its availability, the present
study was conducted to investigate the effect of
barberry juice on glycated hemoglobin levels in
diabetic patients type II.

MATERIALS AND METHODS:

This study is a clinical trial with control group. The
statistical population of this study was all patients
with type Il diabetes, including 60 patients aged 18-
65 years old, who referred to the Diabetes Clinic of
Imam Khomeini Hospital in Zabol city and had
medical history and records andmonthly or once
every three months, they were evaluated regarding
health and improved the course of the disease.
Patients to participate in the study should meet the
following conditions: having type Il diabetes, they
should have been diagnosed with a disease for at least
six months, no smoking and alcohol use, no
pregnancy and lactation, no use of herbal and
oxidants supplements during the past 3 months and
the absence of chronic and acute renal, liver,
infectious and cardiovascular diseases. After
explaining how to do the study, written consent was
obtained from the subjects. For these people, there
was a possibility to leave at each stage of the study.
Participants in this study were enrolled with
purposeful samplingmethod and then patients were
introduced to the laboratory to measure glycated
hemoglobin. At the beginning of the study,
demographic information questionnaire including
gender, age, type of drug, duration of diabetes and
diet were completed for all participants. In the next
step, the patients were randomly divided into two
groups of 30 subjects, the test and control. The used
barberry juice was provided from MargonBarberry
Flower Company.

Barberry juice was produced in such a way that
barberry fruit was first dewatered and then the extract
was entered into the reservoirs and pasteurized and
packaged after adding citric acid (0.5%) and sugar
(5%). Individuals in the intervention group received
barberry juice 200 cc daily for two consecutive days




IAJPS 2017, 4 (12), 4610-4614

in the morning and evening, each time 100 cc, for 8
weeks. They were asked to mark the consumption of
barberry juice at the same time in a special record
sheet that was given to them. There was no
intervention on the control group.

At the end of the 8-week period, HbAlc was re-
measured. The follow up of patients in this study was
carried out once every 20 days by phone and home
visits for the delivery of barberry juice. If patients
had conditions such as unstable diet, changes in the
dosage of blood glucose lowering drugsand
discontinuation or irregular consumption of barberry
juice were excluded from the study. The patients
were asked about possible side effects of barberry
juice. Barberry juice tolerance was good in patients
and no complications were reported.

To measure HbAlc the WHO calorimetric method
using the Sismex K800 was used. The data were
analyzed by SPSS v.22 software. To examine the
coherence of the two groups before the intervention,
the Kolmogrov-Smirnov test was performed and the
data distribution was normal (sig = 0.8). Descriptive
statistics were used to describe the frequency data
and for data comparison, independent t-test, paired t-
test and Pearson correlation coefficient were used.

Mohammad SadeghSargolzai et al

ISSN 2349-7750

The significance level for all tests was considered to
be 0.05.

FINDINGS:

This study was performed on 60 patients with type Il
diabetes who referred to diabetes clinic of Imam
Khomeini Hospital in Zabol. At first, patients were
randomly divided into two groups: barberry juice
(test group) and control group (no intervention). The
treatment group consisted of 30 participants whose
mean age was 48.2 + 4.3 years and the age range of
the group was 46-68 years. In this group, 18 subjects
(52%) were women and 12 subjects (48%) were men
and 30 subjects with mean age of 48.2 + 4.3 years
and age range of 38-69 years were included in the
control group of which 19 subjects(57%) were
women and 11 subjects (47%) were men.

The mean serum levels of glycated hemoglobin in
two groups of barberry and control at the beginning
and the end of the study are presented in Table 1. The
results showed that the biochemical parameters
measured in the test group were significantly lower
than the control group. This means that there was no
significant difference between the two variables
before the intervention. But after the intervention,
this difference was significant (P <0.05).

Table 1: Comparison of main study variables

Variable Start of study End of study
Mean + standard deviation P-value Mean + standard deviation P-value
Test 11.024+1.45 8.70+0.92
HbALC = ohtrol 11.06+2.01 0.43 11.06+2.04 0.001

DISCUSSION AND CONCLUSION:

The aim of this study was to investigate the effect of
barberry juice on glycated hemoglobin levels in
patients with type Il diabetes mellitus. The findings
of this study showed that consumption of 8 weeks of
barberry juice in patients with type Il diabetes
significantly reduced the level of HbAlc in the test
group compared to the control group.

The most prominent clinical symptom of type Il
diabetes is the increase in blood glucose, which leads
to glycation of various proteins of body (19). Protein
glycationalso has an effect on metabolic control and
pathogenesis of diabetes complications. In fact, this
process plays an important role in the development of
microscopic or macroscopic damage of vessels (20).
Although many authorshave reported the dangers of
this disease, diabetes can be controlled by
maintaining blood glucose levels (21-22). Today,
chemical drugs are used to reduce blood glucose,
which is associated with adverse side effects (19).

Barberry has a variety of flavonoids and alkaloids
responsible for the antioxidant effects of this plant.
These compounds reduce serum glucose and
lipoproteins. Their antioxidant properties also remove
free radicals (23). Barberry has 2 percent saponin,
which in previous studies moderate antioxidant
effects and a decrease in blood sugar levels by
saponin were found. Compounds containing saponin
have a lowering effect on blood glucose and lipids
(24).

The results of this study showed that FBS in barberry
juice consumption group had a significant decrease
compared to the beginning of the study. The results
of this study were consistent with the results of the
Mehraban’s study that evaluated the hypoglycemic
effects of barberry rootstock in patients with type 11
diabetes (25). A study by Tahmasebi in 2014
illustrates the effect of daily consumption of barberry
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root extract on fasting blood glucose, fructose amine
and fasting insulin (26).

Also, in a study carried out by Golfaraz et al. (2008),
the anti-diabetic effect of ethanol extract of barberry
root in comparison with pure berberinewas studied in
healthy and diabetic with similar doses of alloxanrats.
Oral administration of Barberry and berberineextract
to healthy and diabetic rats caused a significant
decrease in blood glucose during 73 days of
treatment (27).

HbAlc is an indicator for monitoring the blood
glucose control in diabetic patients over the past two
to three months (28). In the present study, the level of
glycated hemoglobin in the intervention group
showed a significant decrease compared to the
control group. In the study of Hajinejad and
colleagues in 2015, which investigated the effect of
the hydro-alcoholic extract of wild barberry root on
serum glucose, glycated hemoglobin and aldehyde in
diabetic rats, it was found that serum glucose, HbAlc
and MDA serum levels of diabetic rats without
treatment were significantly higher than rat in the test
group (29).

Considering the significant decrease in fasting blood
glucose and glycated hemoglobin level in the test
group, it is recommended to use barberry juice to
diabetic  patients and thereby reduce the
complications of this disease.

REFERENCES:

1-Dashtban R, Mansouri A, Shahdadi H. A
Comparative Study on the Effect of Garlic and
Cumin on Glycosylated Hemoglobin in Patients with
Type |l Diabetes. J Diabetes Nurs. 2017; 5 (3) :161-
168.

2- Khademian R, Mozafari H, Esteghamati A, Pasha
Meisami A. Study of the effect of taking blood
glucose tablets and lipid profile in patients with type
2 diabetes is an unannounced randomized clinical
trial. Journal of Shaheed Sadoughi University of
Medical Sciences Yazd. 2016; 22(7): 621- 30.
[Persian]

3- Gorji A, Soltani R, Keshvari M, Ghanadian M,
Asgary S,Sarafzadegan N. The effects of cranberry
on glucose levels and HbAL1C with type 2 diabetes
patients- a randomized clinical trial. J Shahrekord
Univ Med Sci. 2014; 16(5): 115-122.

4-Hallfrisch J, Singh VN , Muller DC, Baldwin H.
Bannon ME, Andres R. High plasma vitamin C
associated with high plasma HDL-and HDL2
cholesterol. Am J Clin Nutr. 1994; 60(1): 100-5.

5- Al-Qazaz HKh, Sulaiman SA, Hassali MA, Shafie
AA,Sundram S, Al-Nuri R, eal. Diabetes knowledge,

Mohammad SadeghSargolzai et al

ISSN 2349-7750

medication adherence and glycemic control among
patients with type 2 diabetes. Int J Clin Pharm 2011,
33:1028-35.

6-Perry RC, Shankar RR, Fineberg N, McGill J,
Baron AD. HbAlc measurement improvesthe
detection oftype 2 diabetes in high-risk individuals
with nondiagnostic levels of fasting plasma glucose.
Diabetes Care. 2001; 24(3): 465-71

7-Eriksson J ,Kohvakka A. Magnesium and ascorbic
acid supplementation in diabetes mellitus. Ann Nutr
Metab. 1995; 39(4): 217-23.

8- Payahoo L, Khaje-Bishak Y, Mobasseri M,
Ostadrahimi A, Asghari-Jafarabadi M. The Effects of
Anethum Graveolens L Supplementation on the
Insulin Resistance and Inflammatory Biomarkers in
Patients with Type 2 Diabetes. J Isfahan Med Sch
2015; 32(320): 2473-83.

9-Saxena RS, Gupta B, Saxena KK, Singh RC,Prasad
DN. Study of anti inflammatory activity in the leaves
of Nyctanthes arbor tristis Linn.--an Indian medicinal
plant. J Ethnopharmacol 1984; 11(3): 319-30.

10- lazavi F, mirmiran P, Sohrab G, Eshkevari N,
Hedayati M, Akbarpour S. Effect of barberry juice
consumption on blood pressure in patients with type
2 diabetes . Research in Medicine. 2016; 39 (4) :183-
188.

11-Dehghan Mehr S, Shahdadi H, Mansouri A, Noor
Aein S. Effect of Saffron Oral Capsules on Anxiety
Level of Patients with Diabetes Mellitus. J Diabetes
Nurs. 2017; 5 (1) :10-1.

12- Sargolzaei M S, Mansouri A, Shahdadi H,
Masinaei Nezhad N, Poodineh Moghadam M. The
Effect of Dill Tablet on The Level of Fasting Blood
Sugar in Patients with Type Il Diabetes. J Diabetes
Nurs. 2017; 5 (2) :81-8.

13- Cui G, Qin X, zhang Y, Gong Z, Ge B, Zang
YQ. Berberine Differentially Modulates the
Activities of ERK, p38 MAPK, and JNK to Suppress
Th17 and Thl T Cell Differentiation in Type 1
Diabetic Mice. J BiolChem 2009; 284(41): 28420-9.
14- Bijeh, N., MabhoutMoghadam, T., Shahin, M.
Effect of Berberis wvulgaris supplementation on
glycemic indices patients with diabetes type 2 after
one session of aerobic exercise. Journal of Sport
Biosciences, 2015; 7(3): 503-518.

15- Franz MJ. Medical Nutrition Therapy for
Diabetes Mellitus and Hypoglycemia of Non diabetic
Origin. In: Mahan LK, Escott- Stump S, editors.
Krauses. Food & Nutrition Therapy. 12th Ed.
Philadelphia. PA: Saunders. 200; 766- 809.

16- Irace C, Rossetti M, Carallo C, Morano S,
Vespertini V, Mandosi E, et al. Transaminase levels
in the upper normal range are associated with oral
hypoglycemic drug therapy failure in patients with
type 2 diabetes. Acta Diabetol. 2012 Jun; 49 (3): 193-
7




IAJPS 2017, 4 (12), 4610-4614

17- Golzarand M, Ebrahimi M-Mamaghani M,
Arefhosseini SR, Ali Asgarzadeh A, Effect of
processed Berberis vulgaris in apple vinegar on blood
pressure and inaatory arers in type 2 diabetic patients.
Iranian Journal of Diabetes and Lipid Disorders.
2008; 8: 15-20. [Farsi]

18-Bashiri R, Ghadiri Anari A, Hekmatimoghadam
SH, Dehghani A, Najarzadeh A.The effect of apple
vinegar on lipid profiles and anthropometric indices
in type 2 diabetes patients with dyslipidemia: a
randomized clinicaltrial. J Shahid Sadoughi Univ
Med Sci 2014; 22(5): 1543-53.

19-Gorji A, Soltani R, Keshvari M, Ghanadian M,
Asgary S,Sarafzadegan N. The effects of cranberry
on glucose levels and HbA1C with type 2 diabetes
patients- a randomized clinical trial. J Shahrekord
Univ Med Sci. 2014; 16(5):115-122.

20-Armbruster DA. Fructosamine: structure, analysis,
and clinical usefulness. Clin  Chem. 1987;
33(12):2153-63

21-Pop-Busui R, Lu J, Brooks MM, Albert S,
Althouse AD, Escobe do J, et al. Impact of glycemic
control strategies on the progression of diabetic peri
pheral neuropathy in the Bypass Angioplasty
Revascularization Investigation 2 Diabetes (BARI
2D) Cohort. Diabetes Care. 2013; 36 (10): 3208-15.
22-Pan  WH, Cedres LB, Liu K, Dyer A,
Schoenberger JA, Shekelle RB, et al. Relationship of
clinical diabetes and asymptomatic hyperglycemia to
risk of coronary heart disease mortality in men and
women. Am J Epidemiol. 1986; 123 (3): 504-16.
23-Hemmati M, Asghari S, Zohoori E. Study of
changes in adiponectin level in streptozotocin

Mohammad SadeghSargolzai et al

ISSN 2349-7750

induced diabetic rats treated with aqueous extract of
berberis vulgaris. J Birjand Univ Med Sci. 2014;
21(1):27-34. [Persian]

24-Elekofehinti OO, Kamdem JP, Kade 1J, Rocha JB,
Adanlawo 1G. Hypoglycemic, antiperoxidative and
antihyperlipidemic effects of saponins from Solanum
anguivi Lam. fruits in alloxan-induced diabetic rats. S
Afr J Bot.2013;88:56-61.
25-Mehraban.Zahra(2013).Hypoglycemic effect of
Berberis root active component (Berberine) in
patients with Type2 Diabetes. Medical Doctorate
Thesis. Ahvaz Jundishapur University of Medical
Science.

26-Tahmasbi.Ladan(2015). Clinical evaluation of the
effects of hydroalcoholic extract of Barberry root on
glycemic and lipid control in newly diagnosed type 2
diabetic patients referred to Ahwaz diabetes clinic.
Ph.D Pharmacy Thesis. Ahvaz Jundishapur
University of Medical Science.

27- Gulfraz M, Mahmood S, Ahmad A. Comparison
of the antidiabetic of Berberis lyceum root extract
and berberin in aloxan — induced diabetic rats.
Phytother Res. 2008; 22: 1208-1212.

28- American diabetes association: Standards of
medical care in diabetes Diabetes Care. 2005;28:4s-
31s.

29- Hajinezhad M R, Shapari A, Hajian Shahri S,
Sarani F, Salehimoghadam M. Effect of
Hydroalcoholic Extract of Berberis Vulgaris Root on
Serum Levels of Glucose, Malondehyde and HbAlc
in Diabetic Rats. J Neyshabur Univ Med Sci. 2015; 3
(3) :21-28.




