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Hypoglycemic effects was observed with Spirulina (Spirulina platensis) when given
as leaf extract in normal and alloxan diabetic rat. In this study 150 rats were included
and divided into three groups of ten rats in each group. First group was normal
control (A), Second group was diabetic control (B), third group was diabetic with
Spirulina treated (C). The rats were treated with aqueous extract of Spirulina at a
dose rate of 20 mg/kg body weight respectively for 3 weeks. During experimental
period, day O, day 7, day 14 and day 21 blood samples were collected from all
groups and determined their blood sugar level using diabetic kit. The blood glucose
levels were reduced from 165.5+10.65 mg/dL to 158.17+5.49 mg/dL in group C after
3 weeks treatment. On the other hand the average body weight were increased from
255.67+7.35 g to 286.17+8.56 g in group C after 3 weeks treatment. From the
findings it is concluded that the Spirulina can be used as anti-diabetogenic agent in
food.
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INTRODUCTION

Diabetes is one of the major degenerative diseases in the world today. It is considered as one of the five
leading causes of death in the world. Diabetes mellitus (DM) is characterized by elevated plasma glucose
concentrations resulting from insufficient insulin, insulin resistance or both leading to metabolic abnormalities
in carbohydrates, lipids and proteins (Bos and Agyemang, 2013; Pankaj and Varma, 2013). It is a major risk
factor for the development of cardiovascular disease. About 70- 80% of deaths in diabetic patients are due to
vascular disease. In particular, hyperglycemia, the primary clinical manifestation of diabetes, is thought to
contribute to diabetic complications by altering vascular cellular metabolism, vascular matrix molecules and
circulating lipoproteins. It can be hereditary and environmental which leads to metabolic abnormalities mainly
characterized by hyperglycemia resulting from defects in insulin secretion, insulin action or both. Being a major
degenerative disease, diabetes is found all over the world and it is becoming the third most lethal disease of
mankind and increasing rapidly (Ogbonnia et al., 2008). Modern synthetic antidiabetic drugs have series of
drawbacks including their adverse effects and high cost involvement (Abdel-Daim and Halawa, 2014). The
common side effects associated with oral hypoglycemic agents are hypoglycemia, weight gain, gastrointestinal
disorders, peripheral edema and impaired liver function. Since natural remedies are somehow safer and more
efficacious than pharmaceutically derived remedies. Complementary and alternative medicine involves the use
of medicinal plant alternatives to mainstream treatment.

A recent study has estimated that up to 30% of patients with diabetes mellitus use complementary and
alternative medicine (Raman et al., 2012). To avoid the harmful side effects of chemical drugs, researchers
have investigated natural products that possess antidiabetic effects and contribute to the nutrient
requirements, stimulate the endocrine system and intermediate nutrient metabolism and Spirulina platensis
Gomont (Phormidiaceae) (SP) is one of them (Thormar, 2012). SP is a blue-green algae member of
cyanobacteria family that is rich in active components like proteins, lipids, carbohydrates, trace elements (zinc,
magnesium, manganese, selenium), pigments (phycocyanin, b-carotene), riboflavin, tocopherol and a-linoleic
acid (Goksan and Kilic, 2009; Yang and Zhang 2009; Yusuf et al., 2016). It has wide range of applications as
human and animal consumable nutrients, natural dyes in food and cosmetics and nutraceutical and food
additives for pharmaceutical industries (Zheng et al., 2013). Several researches worldwide have investigated
and confirmed antidiabetic properties of Spirulina in experimental animals (Pankaj and Varma, 2013; Abdel-
Daim, 2014; Ibrahim and Abdel-Daim, 2015; Abdel-Daim et al., 2016). Phycocyanin, an active protein of SP
possesses the antioxidant properties (Khan et al., 2005). Some other active ingredients like phenolic
components (Polyphenols, flavonoids), phycobiliproteins and carotenoids also found in SP. These particles act
as scavengers of free radicals, play a major role in antioxidant activity and in stabilizing lipid oxidation
(Aissaoui et al., 2017). The aim of this research was to evaluate the possible antidiabetic activity of Spirulina
platensis and its medicinal potency responsible for the hypoglycemic activity by observing the blood glucose
level and body weight of rats to strengthen the previous findings of other scientists.

MATERIALS AND METHODS

This research work was conducted in the Laboratory of Anatomy, Histology and Physiology, Faculty of
Animal Science and Veterinary Medicine, Sher-e-Bangla Agricultural University; Dhaka for a period of 3 weeks
to evaluate the efficacy of Spirulina on alloxan induced diabetic rats.

Collection and acclimatization of rats

Total 150 mixed albino rats (aged 3-4 months) and weighing (200 to 300g) were collected from local
market. All the rats were grouped into 3 groups each containing 10 rats for five trials. Each group of rats was
housed at serene bottomed wire cages arranged in rows and kept in the animal house of this department. The
animals were fed with pellet at a recommended dose of 100 g/kg body weight. Drinking water was supplied ad
libitum. The rats were reared in this condition for a period of two weeks to acclimatize them prior to
experimental uses.
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Experimental design

In this study, a total of 150 rats (50 normal rats and 100 alloxan induced diabetic rats) were used for
each trial. The rats were divided into 3 groups each containing 10 individuals as follows:

Group A: Normal control group

Group B: Diabetic control group

Group C: Diabetic with Spirulina treated group

Induction of diabetes in rats

Diabetes mellitus was induced, Alloxan injection were injected through intraperitoneal route which
increases the blood glucose level and at the same time body weight were decreased also. Single dose of
alloxan administered intraperitonealy @ 150 mg/kg b.wt. (Mridha et al., 2010). In this experiment, polyuria,
polydipsia and polyphagia after 24 hours of alloxan injection were observed that was found by others
(Hussaini et al., 2018).

Determination of Blood Glucose and Body Weight

After 18 hours of starvation, body weights and blood glucose level were measured after acclimatization
of rats. Then alloxan injected at a dose rate of 150 mg/kg body weight in intraperitoneal route to each rat to
induce diabetes in groups B and C. All the group of rats was reared under normal diet and water ad libitum
from Day 0-15, on 15th day blood glucose level and the body weights were measured for the first time to
ensure diabetic induction. Then all the rats of this group were kept for more 21 days for the treatment of
diabetic condition. Aqueous extract of Spirulina are to be fed by gavages at a dose of 20 mg/kg body weight
daily for 21 days in groups C. During that period on Day 0, Day 7, Day 14 and Day 21 blood glucose level and
body weight were measured.

Statistical Analysis
Changes in body weight and blood sugar level in blood of rats were compared statistically by means of
one way analysis of variance (ANOVA) test. P-values less than 0.05 were considered significant.

RESULTS AND DISCUSSION

The study was carried out to evaluate the effects of Spirulina on blood glucose and body weight.

Effects on blood glucose level (mg/dL)

Alloxan-treated rats show significant (P<0.05) increase in the level of glucose (Figure 1), which lies in the
diabetic range (= 200 mg/dL). This result was found to be similar to several studies in diabetic rat models (Eidi
et al., 2006; Erejuwa et al., 2011; Sadek and Shaheen 2014). The normal range of glucose level must be less
than 140 mg/dL. Spirulina treated group was able to control the level in normal range (Sadek and Shaheen,
2014). The partial destruction of the beta cells by alloxan had led to increase in blood glucose levels which
were brought to near normal levels by Spirulina administration. The blue green algae being studied extensively
for its anti-oxidative activity might have reduced the extent of oxidative damage to the pancreatic beta cells
(Aissaoui et al., 2017).

Effects on body weight (g)

There was significant (P<0.05) decrease in the body weight of the diabetic rats compared to the control
group (Table 1). There are various studies which prove the significant (P<0.05) decrease in body weight in
diabetic rat model (Erejuwa et al., 2011). The diabetic rats treated with Spirulina showed increase in body
weight, which is similar to the normal group. The result suggested that SP substantially improved the general
health status of animals by effective glycaemic control or a reversal of gluconeogenesis (Abdel-Daim, 2014;
Yusuf et al., 2016).
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Table 1. Effect of Spirulina on body weight (g) of Alloxan-treated rats

Day Group A? Group B” Group C°

0 300.67+9.65 260.8348.11 255.67+£7.35
7 305.5+9.42 238.548.22 267.331£5.5
14 306+8.24 227.546.75 277.67+4.63
21 308.67+7.0 210+6.42 286.17+8.56

# Normal control group, ® Diabetic control group, ° Diabetic with Spirulina treated group

o Mormal W IMabetic O Diabetic + Spirulina

248
2375
210,67
T
I I --
EE ] AT
.h:. I l" I | I | I

Dy 0 Dny 7 Day 14 Day 21

{mg/dl)

Bolod glucose

Figure 1. Effect of Spirulina on blood glucose levels (mg/dl) in Alloxan-induced diabetic rats. Each value represents
the mean + SD of six rats. Comparisons were made as follows: Group A vs groups B and C; Group B vs Group C,
The symbols represent statistical significance at *P < 0.05. Statistical analysis was calculated by one-way ANOVA
followed by the Student Newman—Keul's test

CONCLUSION

The current study demonstrated the effectiveness of Spirulina in alloxan-induced diabetic rats probably
due to its antioxidant activity. In conclusion, the data in our study suggests that Spirulina may have beneficial
effects in established diabetes mellitus, and it may also delay or prevent the onset of the disease that is in
agreement with the similar findings of previous works of other researchers. However, further studies are
necessary on experimental animals and human beings to validate its usefulness and exact mode of action.
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