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ABSTRACT
Background: Diabetes is a serious chronic disease that can damage the heart, arteries, eyes, kidneys and
nerves, leading to death and early disability. Before the discovery of insulin as well as common anti-diabetes drugs, patients with diabetes were treated with medicinal herbs and traditional treatments. One of these
effective medicinal herbs is Rhubarb. Rhubarb is prescribed in traditional medicine for various patients,
including patients with diabetes. But its effect has not been scientifically reported so far.
Purpose: This study was conducted with the aim to determine the effectiveness of Rhubarb stem extract on
HbA1C and fasting blood glucose in patients with type II diabetes.
Method: In this experimental study, 80 patients with type II diabetes mellitus in Zabol diabetes center, aged
30-60 years old with fasting blood glucose greater than 140 mg/dl were selected. Patients were randomly
assigned into two groups (n = 40) of treatment with capsules of Rhubarb stem and placebo after matching
the oral medications. The patients in both groups were studied for fasting blood glucose and HbA1C before
and after 1 month of conducting the study.
Results: The mean FBS and HbA1C in rhubarb group before the intervention were 288.80 ± 94.49 and 9.62
± 1.58, respectively, and after the intervention were 226.42 ± 88.89 and 7.83 ± 1.50, respectively. According to the statistical paired t-test and Wilcoxon test a significant reduction was found in FBS and HbA1C
with rhubarb intervention (p < 0.05).
Conclusion: In diabetes mellitus, as many factors affect the level of blood glucose, they also contribute to
reducing blood glucose level and preventing complications. Therefore, considering the positive effects of
rhubarb, it can be recommended to use rhubarb extract as an additional treatment to reduce blood glucose
level.

1. Introduction

Diabetes mellitus is characterized by symptoms such as hyperglycemia, polyuria, polydipsia, weight loss, delayed healing of
the ulcers, blurred vision, increased glucose in the urine and some
other symptoms [9]. The importance of this disease is due to the
prevalence of its complications. Diabetes can damage the heart,
arteries, eyes, kidneys and nerves, leading to death and early
disability [1, 10]. Diabetes complications include skin lesions,
hypertension and weight gain [11], also vascular complications
of diabetes include neuropathy, nephropathy and retinopathy and
macro-vascular diseases, which are among the leading causes of
death in diabetic patients. Blood glucose as well as high blood
pressure and high blood fat contribute to the risk of cardiovascular diseases [11].

Today, diabetes is known as a major health problem and medical
emergency in the world due to its high prevalence [1]. The global
outbreak of diabetes in 2017 was more than 425 persons worldwide which, with an increase of 48% will reach over 629 million
persons by 2045. In the Eastern Mediterranean countries in 2017,
more than 39 million people were diagnosed with diabetes, and is
expected to reach over 82 million in 2045. Developing countries,
such as those in the Eastern Mediterranean including Iran, have
the highest rate of diabetes worldwide so that among every 5 persons with diabetes, 4 persons live in these countries. The annual
prevalence of diabetes in Iran is 9.6% [1, 2].
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ter matching the oral medications, the subjects were randomly divided into two groups of 40 patients receiving rhubarb extract and
placebo. The inclusion criteria of the study included aged 35-60
years, having type II diabetes for at least 6 months, fasting blood
sugar of more than 140 mg/dl for at least two trials, ability to
speak, ability to move and do activity, and lack of delayed complications of diabetes such as cardiovascular disease, foot ulcer,
eye problems according to the physician, lack of Alzheimer's disease or mental diseases, lack of pregnancy or lactation, and no autoimmune disorder [7, 26]. The exclusion criteria included having severe physical diseases, changed drug therapy in controlling
diabetes from oral blood glucose lowering medications to insulin
therapy or dietary changes, unwillingness to use capsules, unwillingness to participate in the study, smoking, alcohol and drug
abuse. After explaining the purpose of the study for the patients
and obtaining informed written consent, a general information
questionnaire was completed including demographic information
[27] and information about the disease through interviewing each
patient. Then, for both groups, HbA1C and fasting blood glucose
were measured. All patients were urged to continue taking the
blood glucose lowering medications without any changes to the
treatment regime and diet. Packages of 90 capsules of medication and placebo were similar in appearance, specified by a special code, delivered to the patients by the therapist without any
knowledge of it, and a special code was inserted in the patient's
file. The rhubarb was made from Binalod Mountain in Neishabur
city, and approved by the Department of Biology, Zabul University of Medical Sciences. At first, the plant was powdered with
an electric mill, after which it was dried, and in the final stage,
the powder was prepared as 400 mg capsules. The patients in
the intervention group received a bottle of 90 capsules of 400 mg
(3 tablets daily: morning, noon, and night) of the stem extract of
rhubarb, and the placebo group's patients, similarly, a bottle of 90
placebo capsules of 400 mg. The patients in both groups were
studied for HbA1C and fasting blood glucose levels at the end of
the study after one month. All patients participated from start to
end of study. This study was approved by the ethics committee of
Zabol University of Medical Sciences. The analytical tests were
used for data analysis.

Hemoglobin A is the main hemoglobin in adults which,
when it binds to glucose is called A1. Glycosylated hemoglobin
(HbA1C) is a major component of HbA1 and forms 4-6% of hemoglobin in healthy individuals [12]. Measuring glycosylated
hemoglobin is a standard method for long-term blood glucose
control. Study glycosylated hemoglobin is more important in
comparison with fasting blood glucose in order to diagnose diabetes [13]. The amount of glycosylated hemoglobin represents the
mean blood glucose over the past few weeks [1].
The number of patients with diabetes is rapidly increasing
due to the population growth, population aging, urbanization and
industrialization, and an increase in the prevalence of obesity and
physical inactivity [14]. Type II diabetes is associated with an increase in mortality and a decline in the quality of life. Therefore,
it imposes much more economic burden on the health systems
and community [15].
In order to control diabetes, changes in the lifestyle need to
be made. The evidence suggests that if you have adequate blood
glucose control, you can prevent or delay the long-term complications of diabetes [16]. The primary treatment of type II diabetes
is oral anti-diabetic drugs [17]. These drugs have disadvantages,
such as drug resistance development, side effects, even toxicity
and lack of response. Moreover, none of these glucose lowering
drugs effectively control the increase in blood fat. Therefore,
with the increasing prevalence of diabetes and the adverse impacts of synthetic drugs, there is a clear need for the development
of natural herbal resources for anti-diabetic drugs [11]. Rhubarb
with the scientific name of Rheum Ribes is a perennial plant
belonging to the Polygonaceae family [18], known as Rhubarb.
Rhubarb root is used to treat diabetes [18, 19], hypertension, ulcers, obesity, diarrhea, and its mucolytic agents [20]. Rhubarb
stem has a laxative effect and is used to treat constipation. Its
root extract is also used to treat diabetes, stomach, liver, smallpox and rubella. Antioxidant properties and the presence of flavonoids in rhubarb, including Quercetin, have been effective on
blood glucose level and metabolic disorders in diabetes [21]. One
of the most important properties of rhubarb is that it causes the
pancreas to secrete insulin and hence reduces blood glucose level
[22, 23]. Rhubarb reduces blood fat and pressure and, in combination with cinnamon, has anti-fat and diabetes effects. The study
of Fallah Hosseini (2007) showed that a significant relationship
was found between the use of rhubarb and the reduction of fasting
blood glucose, total cholesterol and LDL levels in type II diabetic
patients [24]. Hamza (2014) studied the effect of rhubarb on histopathologic changes in pancreas and blood glucose in diabetic
patients and the results of the study indicated that rhubarb had
hypoglycemic effects and was effective on the treatment of type
II diabetes [21]. Adham’s (2015) study also showed that rhubarb
root reduced the level of diabetes in diabetic patients (18). Given
that today the community of doctors and nurses has concluded
that nurses can play a fundamental role in the treatment and care
of diabetes mellitus and its complications [25], and due to the
increased prevalence of diabetes and its mortality, this study was
conducted to determine the effectiveness of Rhubarb stem extract
on HbA1C and fasting blood glucose levels in type II diabetic patients.

3. Results
The results of this study showed that the mean age of subjects in
the intervention group was 50.22 ± 6.72 and 50.57 ± 6.60 in the
control group (placebo). The mean weight before the study in
the intervention group was 74.97 ± 10.98 and 75.85 ± 12.19 in
the control group. 27.5% of the participants in both control and
intervention groups were male (n = 11) and 72.5% were female (n
= 29). Most of the subjects were illiterate in both control (65%)
and intervention (72.5%) groups. No significant difference was
found between the subjects in the intervention and control groups
in terms of demographic factors (p < 0.05). No significant difference was found between the two intervention and control groups
regarding the levels of FBS and وHbA1C according to the statistical independent t-test and Mann-Whitney test (p <0.05).
The mean FBS in the intervention group (rhubarb) before the
intervention was 288.80 ± 94.49 and 226.42 ± 88.89 after the intervention. According to the statistical paired t-test, this reduction
in fasting blood glucose after rhubarb intervention was significant
with p > 0.05.
The mean FBS in the control group (placebo) was 252.55 ±

2. Method
This study was an experimental study and was performed on 80
patients with type II diabetes mellitus in Zabol, Iran in 2017. Af-
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Table 1- Comparison of mean FBS and HbA1C, systolic and diastolic blood pressure before and after
the intervention in the placebo group.
diastolic blood pressure

systolic blood pressure

HbA1C

FBS

95.37 ± 8.72

145.50 ± 9.04

9.52 ± 1.67

252.55 ± 82.98

Before the intervention

93.37 ± 7.95

143.75 ± 11.91

9.49 ± 1.68

252.72 ± 85.33

After the intervention

0.19

0.31

0.72

0.94

p-value

Table 2 - Comparison of mean FBS and HbA1C, systolic and diastolic blood pressure before and after
the intervention in rhubarb group.
diastolic blood pressure

systolic blood pressure

HbA1C

FBS

95.75 ± 7.72

144.87 ± 8.73

9.62 ± 1.58

288.8 ± 94.49

Before the intervention

88.25 ± 8.73

133.50 ± 10.98

7.83 ± 1.5

226.42 ± 88.89

After the intervention

0.0001

0.0001

0.0001

0.0001

p-value

al. (2006) in a study entitled "study the effect of Rhubarb stem
extract on diabetic rabbits with Alloxan" also showed that the use
of Rhubarb stem extract significantly reduced blood glucose level
[29], which is consistent with our study. According to Tosun
(2003) study, Rhubarb stem had flavonoids, including Quercetin
with a significant concentration [30]. Nuraliev et al. (1992) in
their study entitled Quercetin hypoglycemia effect on diabetic
rats with Alloxan" also showed that Quercetin in rhubarb significantly reduced LDL, glucose and cholesterol levels [31] which is
consistent with our study. Studies by Skottova (1998) and Wang
(2000) suggested that the effects of rhubarb on reducing blood fat
and glucose were associated with its antioxidant properties [32,
33] which are consistent with our study in terms of the effects of
rhubarb on reducing blood glucose levels. The study by Hamza et
al. (2014) entitled "the effect of hydroalcoholic extract of root of
rhizobacteria and histopathologic changes of pancreas on diabetic
rats with Alloxan" showed that the levels of glucose, cholesterol,
triglyceride and weight gain in rats treated with Rhubarb root
extract had a significant reduction compared to the diabetic control group [21] which is consistent with our study on the effects
of Rhubarb on reducing blood glucose level with the difference
being that we used Rhubarb stems in our study. Adham and Naqishbandi (2015) in a study also found that the patients treated with
rhubarb root after the 12th week showed a significant reduction
of 39.63% at the glucose level [20] which is consistent with our
study, the only difference being that Adham et al. used the root of
the rhubarb. Also, Rashidi et al.’s (2013) study entitled "review
the herbs used for diabetes mellitus" showed that one of the best
herbs in controlling hyperglycemia is rhubarb [34]. The study
by Hamza and Fallah also emphasized the antioxidant effects of
this plant [20, 23]. Anti-oxidant properties and the presence of
flavonoids in rhubarb, including Quercetin, are effective on blood
glucose and metabolic disorders in diabetic patients. Also, the results of studies have shown that using different doses of rhizome
powder in rhubarb reduces blood glucose levels [35-37].

82.98 before placebo, which increased by 252.72 ± 85.33 after
using the placebo. No significant difference was found between
fasting blood glucose before and after placebo (p = 0.94) according to the statistical paired t-test.
The mean HbA1C in the rhubarb intervention group before
the intervention was 9.62 ± 1.58 which reduced to 7.83 ± 1.50 after the intervention. According to the statistical paired t-test, this
reduction was significant (p < 0.05).
The mean HbA1C in the placebo group before the intervention was 9.25 ± 1.67 that reduced to 9.49 ± 1.68 after the intervention. According to the statistical paired t-test, this reduction
was not significant in HbA1C (p = 0.72).

4. Discussion
The present study suggests that the mean FBS and HbA1C in
placebo group, before and after using placebo, did not change
significantly according to the statistical paired t-test. The mean
HbA1C was reduced after rhubarb use. According to the statistical paired t-test, this reduction in HbA1C was significant with
rhubarb use. Also, according to the results of the present study,
FBS level before the intervention in rhubarb group was 288/80 ±
94/49 and 226.42 ± 88.89 after taking 3-month oral capsules of
rhubarb stems, which indicates a significant reduction in fasting
blood glucose level with taking Rhubarb stem capsule in type II
diabetic patients. This is consistent with the study of Goel et al.
(1997). Goel et al. attributed the effect of reducing blood glucose
level of rhubarb to tannin, they showed that tannin stimulates
pancreatic beta cells. The effect of rhubarb on beta cell activity
causes a reduction in blood glucose level, which helps regulate it
[28]. Fallah Hosseini et al. (2008) reported that daily consumption of 1200 mg rhubarb stem extract by diabetic patients with
high fat significantly reduced total cholesterol, LDL, triglyceride
and blood glucose levels, which was consistent with our study.
Also, in the study of Fallah Hosseini, it was found that this herbal
drug had no effect on the level of liver enzymes SGOT, SGPT,
and creatinine, indicating the health and safety of rhubarb.[24]
In the present study, also none of the subjects reported any complications during taking the oral rhubarb capsules. AL-Bayaty et
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diabetes, so the present study, considering the effects of Rhubarb
stem on reducing FBS and HbA1C in diabetic patients, suggests
that herbal medicines, especially rhubarb should be considered in
the treatment plan for these patients and extensive research should
be conducted with a larger sample size in relation to the effects of
this herb on type II diabetic patients.

Before and after Intervention in Rafsanjan. JSSU 2009, 16(4): 33-40
[13] Selvin E, Steffes M, Zhu H, Matsushita K, Wagenknecht L, Pankow
J. Glycated Hemoglobin, Diabetes, and Cardiovascular Risk in Nondiabetic Adults. N Engl J Med . 2010; 362: 800-11.
[14] Rakhshanderou S, Gafari M, Heydarnia A, Rajab A. The effectiveness of educational intervention on metabolic control in diabetic
patients referred to Iranian Diabetes Association. IJDLD. 2009: 5764.
[15] Eliades M, Pittas AG, Vitamin D and type 2 diabete. Clinical Reviews in Bone and Mineral Metabolism. 2009; 7(2): 185-98.
[16] Mahmoodi A. Effect of self care education on decreasing HbA1C
among diabetic patients. Med Sci J of Islamic Azad University.
2006; 16(3): 171-6.
[17] Afkhami-ardekani M, Jafaryzadeh HR. Outcome of reinitiation of
combination anti diabetic oral therapy in insulin treated patients with
Type 2 Diabetes Mellitus; journal Tabibe Shargh, 2005; 7(1): 9-14.
[18] Tosun F, Kizilay CA. Anthraquinones and flavonoids from Rheum
ribes. Ankara Ecz Fak Derg. 2003; 32(1): 31-5.

Conflict of interest statement
The authors disclose no conflicts of interest.

Open Access This article is distributed under terms of the Creative
Commons Attribution License which permits any use, distribution,
and reproduction in any medium, provided original author(s) and
source are credited.

[19] Sindhu R, Kuamr P, Kumar J, Kumar A, Arora S. Investigations into
the antiulcer activity of rheum ribes linn leaves extracts. Int J Pharm
Pharm Sci. 2010; 2(4): 90-3.
[20] Adham A, Naqishbandi A. HPLC analysis and antidiabetic effect
of Rheum ribes root in type 2 diabetic patients. Zanco J Med Sci.
2015; 19(2).
[21] Hamzeh S, Farokhi F, Heidari R, Manaffar R. The effect of hydroalcoholic extract of rhubarb root on blood glucose and histopathological changes of pancreas in alloxan-induced diabetic rats. Qom Univ
Med Sci J. 2010; 8(5): 20-6.
[22] Sobhani Z, Reza Nami S, Ahmad Emami S, Sahebkar A, Javadi B.
Medicinal plants targeting cardiovascular diseases in view of Avicenna. Current pharmaceutical design. 2017; 23(17): 2428-43.
[23] etiş C, Arslanoğlu ŞF, editors. Rheum ribes L. as Medicinal Plant.
Congress book; 2017.
[24] Fallah Hossini H, FakhrZade H, Larijani B, Sheikh Samani A. A
review of medicinal plants used in diabetics. Diabetes Special Issue.
2005; 5: 1-8.
[25] Peymani M, Tabatabaei Molazi O, Pazhuhe M. The role of nurses in
diabetes care. IJDLD. 2009; 9(2): 107-15.
[26] Li LS, Liu ZH. Clinical and experimental studies of Rheum on preventing progression of chronic renal failure. Zhong Xi Yi Jie He Za
Zhi. 991; 11(7): 392-6, 387.
[27] Pourverdi SH, Mohammadi Shahboulaghi F, Kashaninia Z, Rezasoltani P. Effects of self-management program on glycemic control
in patients with type 2 diabetes and glycosylated hemoglobin. 2013:
25(78); 19-28.
[28] Goel V, Ooraikol B, Basu TK. Cholesterol lowering effects of Rhubarb stalk fiber in hypercholesterolemic men. J Am Col Nutr. 1997;
16(6): 600-4.
[29] AL-Bayaty M, Falah. M, AL-Rekabi K,AL Shatty E. The Hypoglycemic Effect of Rheum ribes Rhizome Extract on Alloxan Diabetic
Rabbits. Al- Mustansiriya J. Sci. 2006; 17(3).
[30] Tosun F. Çiğdem Akyüz Kizilay Anthraquinones and Flavonoids
from Rheum ribes. Ankara Ecz. Fak. Derg. 2003; 32 (1): 31 -5.
[31] Nuraliev IuN, Avezov GA. The efficacy of quercetin in alloxan diabetes. EKS Klin Farmako. 1992; 55(1): 42-44.
[32] Skottova N, Krecman V. Silymarin as a potential hypocholesterolaemic drug. Physiol Res. 1998; 47(1): 1-7.

REFERENCES
[1] World Health Orgenization. Global report on diabetes. 2016.
[2] Shahdadi H, Balouchi A, Dehghanmehr S. Effect of saffron oral
capsule on anxiety and quality of sleep of diabetic patients in a tertiary healthcare facility in southeastern Iran: A quasi-experimental
study. Trop J Pharm Res. 2017; 16(11): 2749-53.
[3] Boya F, Larijani B, Pajouhi M, Lotfi J, Noraii M, Bandarian F. Peripheral neuropathy in diabetic patients and its contributing factors.
IJDLD. 2004; 3: 41-6.
[4] Shakibi A, Habibi Sh. Basic clinical pharmacology Katzung, Bertram G 11 th ed. Tehran, Rafie Publishers: 2009.
[5] Abbasian M, Delvarian zade M. Diabetes complications in diabetic
patients referred to the clinic City Shahrod. J of Knowledge and
Health. 2003; 2(4): 15-9.
[6] Talaei B, Mozaffari-Khosravi H, Jalali B, Mahammadi SM, Najarzadeh A, Fallahzadeh H. The effect of ginger on blood glucose, lipid
and lipoproteins in patients with type 2 diabetes: a double-blind randomized clinical controlled trial. J Shahid Sadoughi Univ Med Sci.
2012; 20(3): 383-95.
[7] Mousa-Al-Reza Hadjzadeh ZR, Khodaei E, Malek M, Ghanbari H.
Rheum turkestanicum rhizomes possess anti-hypertriglyceridemic,
but not hypoglycemic or hepatoprotective effect in experimental diabetes. Avicenna J Phytomed. 2017; 7(1): 1.
[8] Mirzaei M, moghimi M. pharmacology Katzvng-terror First Edition,
Tehran, samat Publishers 2002: 386.
[9] Bathaie SZ, Mokarizade N, Shirali S. An Overview of the Mechanisms of Plant Ingredients in the Treatment of Diabetes Mellitus.
J Med Plant . 2012; 11(4): 1-24.
[10] Sargolzaei Ms, Mansouri A, Shahdadi H, Masinaei Nn, Poodineh
Mm. The effect of dill tablet on the level of fasting blood sugar in
patients with type ii diabetes. 2017.
[11] Ebadi AR, Rahimi Lenge A, Taghadosi M, Khorshidi A. Effect of
garlic on blood sugar in patients with type 2 diabetes. J of Fayzeh.
2006; 11(1): 20-5.
[12] Mohseni Moghadam F, Shidi-Zandi B, khodadadi-Zadeh A, Sharif
Zadeh Yazdi Z. Comparison of Hemoglobin A1c Levels in Healthy
Patients and Non Diabetic Iron Deficiency Anemia(IDA) Patients

BioMedicine | http://biomedicine.cmu.edu.tw/

21

December 2018 | Volume 8 | Issue 4 | e125

[33] Wang S, Chen B, Sun C. Regulation effect of curcumin on blood
lipids and antioxidation in hyperlipidemia rats. Wei Sheng Yan Jiu.
2000; 29(4): 240-2.
[34] Rashidi AA, Mirhashemi SM, Taghizadeh M, Sarkhail P. Iranian
medicinal plants for diabetes mellitus: a systematic review. Pakistan
journal of biological sciences: PJBS. 2013; 16(9): 401-11.
[35] Tosun F, Kizilay CA. Anthraquinones and flavonoids from Rheum
ribes. Ankara Ecz Fak Derg. 2003; 32(1): 31-5.

BioMedicine | http://biomedicine.cmu.edu.tw/

[36] Hamzeh S, Farokhi F, Heidari R, Manaffar R. The effect of hydroalcoholic extract of rhubarb root on blood glucose and histopathological changes of pancreas in alloxan-induced diabetic rats. Qom Univ
Med Sci J. 2010; 8(5): 20-6.
[37] Zarei Gh, A. Morovvati A,. Mirrokri Bonadaki SV, Dehestani
Ardekani M. Study of some ecological characteristics of Rheum
ribes in Archalan region of Yazd. Sci j Plant Echophysiol. 2015; 7
(23): 195-203.

22

December 2018 | Volume 8 | Issue 4 | e125

