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insulin. It leads to diseases like; neuropathy, retinopathy, 
nephropathy and cardiovascular disease [1]. Decrease in 
insulin secretion from the pancreatic beta cells and/or 
decreased sensitivity of  target cells to insulin leads to an 
increase in the blood glucose level. According to the reports 
of  the Iranian Diabetes Society, more than 8 percent of  
the Iranian people have diabetes and the disease affects 
more than three million people [2]. Medicinal plants have 
been used in the treatment of  diabetes since ancient times. 
Nowadays the use of  the medicinal plants for treatment 
is increasing because of  the low cost, less side-effects and 
the diversity of  effective chemical compounds. Medicinal 

INTRODUCTION

Diabetes mellitus is a metabolic disorder characterized by 
the insufficient secretion and resistance to the action of  
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Abstract
Introduction: Diabetes mellitus is the most common endocrine disorder that impairs glucose homeostasis resulting in severe 
diabetic complications including retinopathy, angiopathy, nephropathy, and neuropathy causing neurological disorders due to 
perturbation in utilization of glucose. Gundelia tournefortii L. is a medicinal plant, native to Asia, used as an occasional food 
source, and its extracts have been used for prevention and treatment of diabetes disease.

Aim: The aim of this study was to effects of aqueous extract of gunnera (Gundelia tournefortii L) on the blood serum sugar 
levels and changes in the streptozotocin-induced diabetic pancreatic tissue of rat.

Methods: A sum of 36 male Wistar rats were categorized into six study groups. In a 21 day study period, aqueous extract were 
given every day throughout the study period whereas. On day 21, fasting blood samples, body mass and pancreatic tissues 
were collected and processed for blood sugar estimation and the determined values were also used to assess further and 
Hematoxylin-Eosin staining was applied to evaluate the changes of pancreatic tissues. SPSS One-way ANOVA was used to 
analyses the data and multiple comparison was done, interpreted based on Tukey’s test.

Results: Streptozotocin significantly increased the levels of glucose in the body in the 2, 5 and 6 group (p≤0.001). Beneficial 
effect were seen when rats were treated with G. tournefortii at dose of 400 mg/kg/day. This lead to a significant decrease in 
the levels of glucose in tissue pancreas.

Conclusion: A significant decrease in glucose levels was observed in G. tournefortii treatment in 400 mg/kg/day and according 
to the histological results, the destroyed tissues (Langerhans islets) were also reconstructed. The aqueous extract of Gundelia 
tournefortii L exhibited marked protection against Diabetes mellitus and also recovery for tissue pancreas in Wistar rats.
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plants are rich with natural antioxidants. These plants 
are used to control and treat many diseases in traditional 
medicine. In recent years, numerous experimental and 
clinical studies have been performed related to the effects 
of  medicinal plants in order to reduce the rates of  disease 
all over the world. However, the functional mechanism of  
the most widely used plants is still elusive to most scientists. 
The therapeutic effects of  compounds derived from the 
medicinal plants have been considered, but treatment has 
not been verified by evidence [3-4]. Gunnera (Gundelia 
tournefortii L.) belongs to the Asteraceae family. It is a thistle 
herb that grows in some countries including Iran, Armenia, 
Azerbaijan, Anatolia and Iraq. Gunnera is used to treat 
vitiligo and diabetes mellitus [5]. The Gunnera extract 
is also used in the treatment of  liver diseases [6-7]. The 
antioxidant properties of  this plant have been reported and 
its protective effects on liver have been confirmed [8-9]. 
The Gunnera extract reduces the plasma lipid level and 
has phenolic compounds such as quercetin with powerful 
antioxidant effects [10-11]. The antioxidants protect sperm 
cells from damage by free radicals and improve sperm 
quality. Antioxidant treatment is a protective defense 
against oxidative stress and helps in improving fertility 
parameters [12-13]. Artichoke leaves contain phenolic 
compounds, flavonoids and acidic compounds including: 
caffeic acid, esters of  caffeic and kainic acid, chlorogenic 
and pseudo chlorogenic acid, neochlorogenic acid, cynarin 
and di-caffeil kainic acid [14-15]. The effects of  the Gunnera 
plant on damaged pancreas tissue was not evaluated. This 
article studies the effects of  Gunnera extract on the blood 
serum sugar levels and histo-morphological changes in 
the streptozotocin-induced diabetic pancreatic tissue of  
male rats.

MATERIALS AND METHODS

Experimental Animals
In This experimental study we use sum of  36 male Wistar 
with 8-10-week old, weighing 200-250 gram were obtained 
from Medical College of  Kermanshah University, they 
were housed under standard conditions of  temperature 
and they rats maintained at 22±3°C, 30 to 55% of  relative 
humidity on standard protocol 12 hours day and night 
cycle was maintained food and water was provided ad 
libitum [16]. The handling of  the animals was in accordance 
with the standard principles of  laboratory animal care of  
the United States National Institutes of  Health [17]. For 
induction of  diabetes, 45 mg/kg1-Intra peritonea single 
dose, streptozotocin with citrate buffer was injected after 
12 hours fasting. The diabetic animal was determined 
using a sample from the tail of  rats, 3 days after the STZ 
injection. Rats who had fasting blood sugar than 250 mg/dl 
with polydipsia, polyuria and weight loss were determined 

as diabetic animals. Rats were categorized into six study 
randomized groups: First group was control group that 
received normal food and water without an injection of  
STZ. Second group was the diabetic control group without 
treatment. Third group received 200 mgkg-1 extract of  
Gunnera. Fourth group received 400 mgkg-1 extract of  
Gunnera. Fifth group was diabetic and received 200 mgkg-1 
extract of  Gunnera and sixth group was diabetic and 
received 400 mgkg-1 extract of  Gunnera. Gavage for all 
groups was done for a period of  21 days.

Plant Tissue Extraction
Naturally grown G. tournefortii plants were collected from 
Songhor Kolyaei location, Kermanshah Province. The plant 
shoots were washed and dried at temperature of  20-25°C 
in the shade. The dried shoots were then powdered using 
electrical mills. Was added 1000 ml of  distilled water to the 
plant powder and it was placed in a water bath at 60°C for 
one hour. The resulting mixture was filtered and incubated 
at 40°C until the gel of  extract was formed. The efficiency 
of  extraction was 20.2% [18].

Measurement of Fasting Blood Sugar and Tissue Passage
In a 21 day study period, aqueous extract were given every 
day throughout the study period whereas. On day 21, the 
animals were anesthetized with ether, Heart blood sample 
was taken with a syringe in order to collect blood serum. 
Blood samples were then placed in a water bath. After using 
the applicator, the samples were centrifuged at 7000 rpm 
for 15 minutes. Then the blood serum was stored at -70° 
C. Fasting blood samples and body were collected and 
processed for blood sugar estimation and the determined 
values, for tissue passage, firstly the samples were marked 
and were placed in 10% formalin, then the samples were 
fixed and were impressed using paraffin. Continuous 
sections with 5-7 micrometer thickness were prepared using 
microtome. They were then stained with hematoxylin - eosin 
stain. The diameter of  Islets of  Langerhans was measured 
using a calibrated lens. The parameters that were measured 
included number and size of  islets, cell edema and atrophy 
measured in the endocrine pancreas. Magnification photo 
(40X) micrographs of  cross-sections of  pancreas were 
prepared and evaluated using an optical microscope [19].

Statistical Analysis
SPSS software, one way ANOVA and Tukey’s range test 
were used for statistical analysis at 0.05% probability level.

3. RESULTS

Body Weight
As shown in the Figure 1, there were no significant 
differences among weights of  animals in the baseline 
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(p≤0.005). The weight of  the animals in the groups 1, 3 
and 6 increased significantly compared to the group 2 in 
the first and second weeks (p≤0.001). The weight of  the 
rats in the five groups increased significantly compared to 
the group 2 during the fourth week (p≤0.001).

Blood Sugar
As shown in figure 2, there was a non-significant difference 
for blood serum sugar levels of  non-diabetic rats in the 
groups 1, 3, 4 and diabetic rats in the groups 2, 5 and 6 
during the start of  the study and the first week of  the 
experiment (p≤0.001). The blood serum sugar levels of  the 
group 2 increased significantly compared to other groups 
in the second and third weeks (p≤0.001).

Tissue Sections
In photomicrographs of  the cross-sections of  the pancreas 
of  first, second and third group, the structure of  the 
tissue and pancreatic islets were normal (Figures 3-5). The 
necrotic changes and severe degradation and decrease the 
size of  the pancreatic islands in groups 5 and 6 that received 
200-400 mg/kg/day of  plant extract were less than as seen 
in the all groups (Figures 6-8).

DISCUSSION

The form of  diabetes treatment is not only about the 
treatment of  the disease itself, but rather reducing the 

Figure 1: Weight of diabetic and non-diabetic rats under different treatment of Gunnera plant extract levels. *significant difference at 
0.05% of probability level, **significant difference at 0.01% of probability level, ***significant difference at 0.05% of probability level

Figure 2: Means of streptozotocin-induced diabetic pancreatic rats under different Gunnera plant extract levels. *significant 
difference at 0.01% of probability level
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complications and symptoms of  the disease has created 
extensive research still, researchers are looking for new 
and better ways, The treatment of  this phenomenon 
is physiologic. This experimental study indicates the 
hypoglycemic effects of  aqueous extract of  Gundelia 
tournefortii L in Streptozotocin-induced diabetic rats. These 
effects were dose dependent. The hypoglycemic effects 
included the improvement of  the pancreas, increasing the 
number and average diameter of  the Islets of  Langerhans, 
insulin secretion, significant glucose level reduction and 
improvement in body weight. Streptozotocin produces 

free radicals that cause inflammation and destruction 
of  the pancreatic beta cells [20]. At zero time, there was 
non-significant difference among the body weight of  
animals, but in the first and second weeks, difference is 
beginning between group 2 (diabetic) and groups 1, 3 
and 6. During the 21 days, five groups had higher weight 
compared to group 2 (1, 3, 4, 5, and 6 vs. 2). Probably this 
weight increase, is a natural process of  healthy animals, 
but the decrease in the weight in diabetic animals is due 

Figure 3: Photo micrograph of cross-sections of the pancreas 
in group 1Staining: H/E 40X magnification

Figure 4: Photo micrograph of cross-sections of the pancreas 
in group 3 (200 mg/kg/day of plant extract) Staining: H/E 40X 

magnification

Figure 5. Photo micrograph of cross-sections of the pancreas 
in group 4 (400 mg/kg/day of plant extract). Staining: H/E 40X 
magnification, *White arrows showing Islets of Langerhans

Figure 7: Photo micrograph of cross-sections of the pancreas 
in group 5 (200 mg/kg/day of plant extract) Staining: H/E 40X 

magnification

Figure 8: Photo micrograph of cross-sections of the pancreas 
in group 6 (400 mg/kg/day of plant extract) Staining: H/E 
40X magnification, *Yellow arrows indicating the Islets of 

Langerhans and distribution of lymphocytes in the pancreas. 
Black arrows shows edema, fatty tissue and the subsequent 

necrosis in pancreas

Figure 6: Photo micrograph of cross-sections of the pancreas 
in group 2 (STZ), Staining: H/E 40X magnification
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to Streptozotocin. Blood serum sugar levels were not 
significantly different among the non-diabetic groups 
including 1, 3 and 4 and diabetic groups including 2, 5 
and 6 at zero time and first week. These results were 
predictable. Streptozotocin within 48 hours after injection 
had an impact on the pancreatic beta cell membranes 
and the detachment of  the DNA strands. Therefore, 
it causes necrosis of  the cells and the induction of  
diabetes [11]. Blood serum sugar levels in five groups 
decreased significantly compared to group 2 in the second 
and third weeks. Phenolic compounds such as quercetin 
reported in Gunnera [21]. Quercetin is the most abundant 
natural non-carbohydrate flavonoid that can be found in 
plants and vegetables. Low carbohydrate flavonoids are 
more powerful compared to glycoside flavonoids [21-22]. 
Quercetin has powerful antioxidant effects [23]. It is 
concluded that Gunnera has powerful antioxidant effects 
as reported by another study [7]. Cynarin, chlorogenic acid 
and luteolin have antioxidant effects [24]. Antioxidants 
protect pancreatic beta cells against the free radicals of  
Streptozotocin and also by stimulating insulin secretion. 
Also, they decrease the intestinal absorption of  glucose 
by inhibiting the digestive enzymes of  carbohydrates [25].

Stained tissue sections revealed that Streptozotocin caused 
necrotic changes along with degradation and reduction in 
the size of  the pancreatic islets. These changes were lower 
in the treatment group with 400mgkg-1 of  the gunnera 
plant extract. Recent research shows that under certain 
conditions there is also the possibility of  proliferation of  
mature pancreatic beta cells [26-27-28]. Above mentioned 
antioxidants caused an increase in the number of  beta 
cells [26]. This increase happens through many possible 
ways including differentiated beta cell proliferation in the 
islets of  Langerhans, progenitor cells to beta cells, stem cells 
and differentiate pancreatic duct cells to beta cells [29-30]. 
In a diabetic animal, new islets were produced by the 
cells differentiation of  progenitor cell of  the islets [31]. 
Histopathologic study of  pancreatic sections revealed the 
lymphocytic infiltration and edema. Changes in blood 
glucose and insulin levels, which is a reflection of  pancreatic 
beta cell dysfunction, swelling of  the pancreas and 
degeneration of  pancreatic beta cells were due to induced 
diabetes. These signs were also mentioned by others [32]. 
So, it is possible according to this study, administration 
of  plant extract stimulates the proliferation of  beta cells 
in the diabetic pancreas of  rats. Our study indicates the 
usefulness of  G. tournefortii extract as hypoglycemic in 
diabetic treated rat.

CONCLUSION AND RECOMMENDATIONS

Changes in blood glucose levels in diabetic patients can 
be reversible, and the use of  medications derived from 

nature has less side effects and more positive effects than 
chemical drugs. The results of  this study showed in dose 
400 mg/kg/day aqueous extract of  Gundelia tournefortii 
significant decrease in glucose levels and increase body 
weight was observed and according to the histological 
results, the destroyed tissues (Langerhans islets) were also 
reconstructed, The use of  this plant is recommended 
to decrease the level of  glucose but mode of  action of  
aqueous extract, type of  its effective compound and it’s 
mechanism in the cell levels has not been determined In 
the next studies, these problems can be considered. We 
hope to continue this research on humans to confirm its 
application in drugs for human consumption.

ACKNOWLEDGMENT

The authors gratefully acknowledge the Vice Chancellor 
for research and technology, ministry of  health and medical 
education Kermanshah University of  Medical Science, 
Kermanshah, Iran, for the financial support (grant no: 
93363).

REFERENCES

1. Tripathi, B.K., Srivastava, A.K., 2006. Diabetes mellitus: Complications 
and therapeutics. Med Sci Monit. 12(7), 130-147.

2. Azizi, F., Janghorbani, M., Hatami, H., 2009. Epidemiology and control of 
common disorders in Iran. 3rd ed. Tehran: Eshtiagh Press; 2009. [Persian].

3. Mohammadi, J., Naik, P.R., 2008. Antidiabetic effects of Morus Alba in 
experimentally induced diabetes in Wistar rat. Biomedicine. 28(1), 112-116.

4. Abdel, M.A., El-Feki, M., Salah, E., 1997. Effect of Nigella Sativa, 
Fish oil and Gliclazide on alloxan diabetic rats, 1-Biochemical and 
Histopathological studies. J Egy Ger Soci Zool. 23(A), 237-65.

5. Habibi Bibalani, G., Shadkami-Til, H., 2011. Average stem biomass 
of Gundelia (Gundelia tournefortii L.) in Shanjan Rangelands, East 
Azerbaijan, Iran. African Journal of Biotechnology. 10(56), 11887-11891.

6. Khanzadeh, F., Haddad Khodaparast, M.H., Elhami Rad, A.H., Rahmani, F., 
2012. Physiochemical Properties of Gundelia tournefortii L. Seed Oil. 14, 
1535-1542.

7.	 Coruh,	 N.,	 Sagdıcoglu	 Celep,	 A.G.,	 Zgokce,	 F.O.,	 Iscan,	 M.,	 2007.	
Antioxidant capacities of Gundelia tournefortii L. extracts and inhibition on 
glutathione-S-transferase activity. Food Chemistry. 100, 1249–1253.

8. Jamshidzadeh, A., Fereidooni, F., h Salehi, Z., Niknahad, H., 2005. 
Hepatoprotective activity of Gundelia tourenfortii. Journal of 
Ethnopharmacology. 101, 233–237.

9. Tabibian, M., Nasri, S., Kerishchi, P., Amin, G., 2013. The Effect of 
Gundelia Tournefortii Hydro-Alcoholic Extract on Sperm Motility and 
Testosterone Serum Concentration in Mice. Zahedan J Res Med Sci. 
15(8), 18-21.

10. Sharaf, K.H., Ali, J.S., 2004. Hypolipemic effect of Kuub (Gundelia 
tournefotii	A.)	 oil	 and	 clofibrate	 on	 lipid	 profile	 of	 atherosclerotic	 rats.	
Veterinrski Archive.74 (5), 359-369.

11. Apak, R., Guclu, K., Demirata, B., 2007. Comparative evaluation of various 
total antioxidant capacity assays applied to phenolic compounds with the 
CUPRAC assay. Molecules. 12(7), 1496-547.

12. Khaki, A., Fathiazad, F., Nouri, M., 2009. The effects of Ginger on 
spermatogenesis and sperm parameters of rat. Iran J Reprod Med. 7(1), 7-12.

13. Yousef, M.I., 2005. Protective role of ascorbic acid to enhance reproductive 
performance of male rabbits treated with stannous chloride. Toxicology. 
207(1), 81-89.

14. Wittemer, S.M., Ploch, M., Windeck, T., Müller, S.C., Drewelow, B., 



Alimoradi, et al.: Aqueous Extract of Gunnera on the Blood Serum Sugar Levels

191191 International Journal of Scientific Study | August 2017 | Vol 5 | Issue 5

Derendorf, H., 2005. Bioavilability and pharmacokinetics of caffeoylquinic 
acids	and	flavonoids	after	oral	administration	of	artichoke	leaf	extracts	in	
humans. Phytomedicine. 12(1-2), 28-38.

15.	 Schutz,	 K.,	 Kammerer,	 D.,	 Carle,	 R.,	 Schieber,	A.,	 2004.	 Identification	
and	 quantification	 of	 caffeoylquinic	 acids	 and	 flavonoids	 from	 artichoke	
(Cynara scolymus L.) heads, juice, and pomace by HPLC-DAD-ESI/MS 
(n). J Agric Food Chem. 52(13), 4090-4096.

16. Ibegbulem CO, Chikezie PC (2012). Hypoglycemic properties of ethanolic 
extracts of Gongronema latifolium, Aloe perryi, Viscum album and Allium 
sativum administered to alloxan-induced diabetic albino rats (Rattus 
norvegicus). Pharmacog. Commun. 3(2):12-16.

17. Weihrauch JL, Gardner JM (1978). Sterol content of foods of plant origin. 
J. Am. Diet. Assoc. 73:39-47

18. Abbasi Nasser et al. Antimicrobial effect of scrophularia on Staphylococcus 
aureus and Pseudomonas aeruginosa and comparison with selected 
antibodies. Pharmaceutical Quarterly 2005; Year 6 - Special Issue No. 1

19. Soudamani, S., Yuvaraj, S., Malini, T., Balasubramanian, K., 2005. 
Experimental diabetes has adverse effects on the differentiation of ventral 
prostate during sexual maturation of rats. Anat Rec A Discov Mol Cell Evol 
Biol. 287(2), 1281-1289.

20. Eidi, A., Eidi, M., Esmaeili, E., 2006. Antidiabetic effect of garlic 
(Allium sativum L.) in normal and streptozotocin induced diabetic rats. 
Phytomedicine. 13(9-10), 624-629.

21. Heim, K.E., Tagliaferro, A.R., Bobilya, D.J., 2002. Flavonoid antioxidants: 
Chemistry, metabolism and structure activity relationships. J Nutr Biochem. 
13(10), 572-584.

22. Suzuki,Y., Ishihara, M., Segami, T., Ito, M., 1998. Antiulcer Effects of 
antioxidants, quercetin, alphatocopherol, nifedipineand tetracycline in Rats. 
Jpn J Pharmacol. 78(4), 435-341.

23. Filipe, P., Haigle, J., Silva, J.N., 2004. Anti-andpro-oxidant effects of 
quercetinin copper-induced low density lipoprotein oxidation. Quercetin as 

an effective ntioxidant against pro-oxidant effects of urate. Eur.J.Biochem. 
271, 1991-99.

24. Fritsche, J., Beindorff, C., Dachtler, M., Zhang, H. Lammers, J., 2002. 
Isolation, characterization and determination of minor artichoke (Cynara 
scolymus L.) leaf extract compounds European food researchand 
technology. 215, 149-157.

25. Ashok, K., Tiwari, J., Madhusudana, R., 2002. Diabetes mellitus and 
multiple therapeutic of phytochemical: Present status and future prospects. 
Current scienc. 283, 30-38.

26. Jelodar, G.A., Maleki, M., Motadayen, M.H., Sirus, S. 2005. Effect of 
fenugreek, onion and garlic on blood glucose and histopathology of 
pancreas of alloxan-induced diabetic rats. Indian J Med sci. 59(2), 64-69.

27.	 Yazdanparast,	 R.,	 Eslami,	 M.A.,	 Ashrafi,	 H.J.,	 2005.	 Teucrium	 polium	
extract effects pancreatic function of streptozotocin diabetic rats: 
A histological examination. Iran Biomed J. 9(2), 81-85.

28. Mohammadi, J., Naik, P.R., 2012. The histopathologic effects of Morus 
Alba leaf extract on the pancreas of diabetic rats. Turk J Biol. 36, 
211-216.

29. Waguri, M., Yamamoto, K., Miyagawa, J.J., 1997. Demonstration of two 
different process of beta cell regeneration in a new diabetic mouse model 
induced by selective perpusion of alloxan.Diabetes. 46, 12811290.

30. Li, M., Miyagawa, J., Yamamoto, K., Moriwaki, M., 2002. Beta cells 
neogenesis from ducts and phenotypic conversion of residual islets cells in 
the adult pancreas of glucose intolerant mice induced by selective alloxan 
perfusion. Endocrinology. 49(5), 561-572.

31. Banerjee, M., Bhonde, R.R., 2003. Islet generation from intra islet precursor 
cells of diabetic pancreas: in vitro studies depicting in vivo differentiation. 
Pancreas. 4(4), 137-145.

32. Wang, Z., Gleichmann, H., 1998. GLUT2 in pancreatic islets: crucial target 
molecule in diabetes induced with multiple low doses of streptozotocin in 
mice. Diabetes. 47, 50-6.

How to cite this article: Alimoradi M, Jalili C, Kakeh-Baraei S, Tajehmiri A, Khodarahmi R. Effects of Aqueous Extract of Gunnera 
(Gundelia tournefortii L.) on The Blood Serum Sugar Levels and Changes in the Streptozotocin-induced Diabetic Pancreatic Tissue of Rat. 
Int J Sci Stud 2017;5(5):186-191.

Source of Support: Nil, Conflict of Interest: None declared.


