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ABSTRACT 

The study was done to investigate the beneficial effect of the four fractions of Cystoseira moniliformis extracts. The 

four fractions of C. moniliformis were administered via intraperitoneal injection at a dose of 10mg (/20g mice) on 
alloxan-induced hyperglycemic albino mice (Mus musculus Linne 1758). The fasting blood glucose level, body 

weight and body temperature of diabetic mice were assessed. Histopathological examination on the mice pancreas 

was also done. No significant differences were found between Group C diabetic mice treated with Glibenclamide on 

Group D (p>0.05) treated with Hexane fraction of C. moniliformis extracts, Group E (p>0.05) treated with Diethyl 

ether fraction of C. moniliformis extract, Group F (p>0.05) treated with n-Butanol fraction of C. moniliformis 

extracts and Group G (p>0.05) treated with Aqueous fraction of C. moniliformis extracts on the fasting blood 

glucose level, body weight and body temperature on hyperglycemic mice. Concurrent histopathological studies of 

the pancreas of these animals showed regeneration by  Hexane fraction treated group,  Diethyl ether fraction treated 

group and Aqueous fraction treated group which were earlier necrosed by alloxan. 
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1. INTRODUCTION 
Diabetes mellitus is a chronic disease, which occurs when pancreas does not produce enough insulin, or when the 

body cannot efficiently utilize the insulin it produces. This leads to an increased concentration of glucose in the 

blood 
[1]

.It is considered a major health problem all over the world. Globally, the number of people who has been 

diagnosed with diabetes has exploded in the past two decades with 6% per annum increase and by 2025 324 million 

people will be diabetic 
[2]

. 

Current therapies used in the treatment for diabetes are associated with several side effects. Moreover, the presently 

discovered drugs were only ameliorating symptoms and would not cease progression of the disease 
[3]

. According to 

Sharma and Garg (2008) 
[4]

 that synthetic antioxidants for diabetes are suspected to be carcinogenic. As a result, 

there is a need to search for effective, safe and better antidiabetic agents. 

According Abou-Elela et al. (2009)
[5]

, marine organisms are rich source of structurally  biologically active 

metabolites and studies suggested that some bioactive compounds isolated from marine organisms had shown to 

exhibit anti-cancer, anti-microbial, anti-fungal or anti-inflammatory and other pharmacological activities. Several 

algae have been found to have secondary metabolites most of which are phenolic compound, which had medicinal 

potentials 
[2]

. Some species of Cystoseira had been studied for its hypoglycemic efficacy. Cystoseira moniliformis 

(Fig.1) also known as  Cystoseira  montagnei var. moniliformis (Kützing) is classified under Class Phaeophyceae, 

Order Fucales, Family Sargassaceae, and Genus Cystoseira 
[1]

. 

Literatures available on the therapeutic importance of algae are very few. Therefore, this study intends to determine 

C. moniliformis fractionized extracts, its effect on the blood glucose level of alloxan-induced diabetic albino mice 

(Mus musculus Linne, 1758). This study also aims document qualitatively the phytochemical constituents in order to 

determine the medicinally important compounds present in C. moniliformis. The histopathological study on the 

pancreas will provide information on the efficacy of C. moniliformis extracts at the cellular level 
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Plate 1.   The pressed specimen of Cystoseira moniliformis 

 

2.    METHODS AND MATERIAL 

 

I.  Collection of C. moniliformis samples and Preparation for Extraction 
The collection of the algal material was in the intertidal zone of Daurong, Danao, Panglao Bohol, 

Philippines (09°32’494”N  123°45’639”E). Method of collection employed the techniques used by Abou-Elela et 

al., 2009 
[5]

.   

                  

Preparation of  C. moniliformis  for extraction  
After collection, C. moniliformis samples were washed with fresh water to remove salts and debris, air dried, cut 

into small pieces, ground and powdered (Abou-Elela et al., 2009)
 [5]

. 400 grams of the powdered samples were 

macerated and added with 800 ml of 95% ethanol solvent until such time all materials were submerged and allowed 

to stand for 24 hours with occasional shaking. After 24 hours, it was filtered. The marc was soaked again in 200 ml 

of ethanol and filtered for another 24 hours. 

The filtrate from the first and second soaking was then mixed together. The combined filtrates were concentrated 

using rotary evaporator at 60˚C. The resulting concentrated extract was further concentrated by the use of a vacuum 

oven to remove residual solvent.  

 

Fractionation of C. moniliformis Extracts 

The C. moniliformis extracts were partitioned using solvents of increasing polarity: hexane (non-polar), diethyl ether 

(slightly polar), n-Butanol (moderately polar) and 50:50 volumes of ethanol and distilled water (polar).  

The C. moniliformis algal extract was dissolved in a 100 ml mixture of 50:50 volumes of ethanol and distilled water 

and was then transferred to separatory funnel.  A 50 ml of hexane was then added and the resulting mixture was 

shaken. The mixture was allowed to stand, and the resulting layers were then separated. The remaining aqueous 

layer (lower) was added with another 50 ml of hexane, was shaken and allowed to stand. The layers were separated, 

and the resulting hexane layer was then added to the first hexane layer. The same procedure was followed for diethyl 

ether, ethyl acetate and n-Butanol 
[7]

. 

Four solvent fractions were produced: hexane, diethyl ether, n-Butanol, and the aqueous layer.  Each solvent fraction 

was concentrated using a rotary evaporator at 60˚C. The resulting concentrated extract was further concentrated by a 

vacuum oven to remove residual solvent 

 

II. Preparation of Experimental Animals 

The albino mice Mus musculus were used in this study. The criteria in the selection of the experimental albino mice 

were; they had the weights between 20-30 grams and free of physical deformities 
[8, 9, 10]

. 
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This experiment was designed and conducted in accordance with the Philippine laws and the policies of the Biology 

Department of the University of San Carlos Cebu City, Philippines in handling experimental animals. The mice 

were housed in cages (48 X 35 X 22 cm) with three mice per cage under 12hours light/12hours dark cycle 
[11]

.   It 

was supplied with standard pellet diet and tap water ad libitum throughout the experimental period. They were 

acclimated for two weeks in the environment before the actual experiments 
[12]

. 

All mice were randomly divided into seven groups with six mice each, three (3) males and three (3) females.  Group 

A was the non-diabetic control group and was untreated with alloxan. Group B was the negative (-) control group, 

was treated with distilled water.  Group C was the positive (+) control group which was treated with glibenclamide. 

Groups D, E, F, and G, were the experimental groups. Group D for hexane, Group E for diethyl ether, Group F n-

butanol, and Group G for aqueous solution. 

 

III. Phytochemical Analysis 

A qualitative analysis was carried out on the four solvent fractions C. moniliformis extracts in order to determine its 

phytochemical constituents and other secondary metabolites using the methods of Abayomi Sofowora, 1993 
[13]

. 

 

IV.  Administration of alloxan to induce diabetes on mice  
A freshly prepared solutions of alloxan [150mg/(kg body weight)] was used to induce diabetes 

[3, 19, 27, 38]
.  The 

administration of alloxan was done via intraperitoneal injection using 0.5 ml insulin syringe with 30 gauge needles 

on the lower right or left quadrant and lateral to the umbilicus.  This was done by a standard one-hand restraint 

technique 
[14, 15]

. 

 

V. Administration of the different treatment on diabetes mice  
Group A was the non-diabetic control group, which was treated with distilled water. Groups B, C, D, E, F, and G 

were the diabetic groups. Group B was the negative (-) control group, which was administered with distilled water.  

Group C was the positive (+) control group which was treated with Glibenclamide (0.1mg/20g mice). Group D for 

Hexane (10mg/20g mice), Group E for Diethyl ether (10mg/20g mice), Group F n-Butanol (10mg/20g mice), and 

Group H (10mg/20g mice) for the aqueous solution (10mg/20g mice) were the experimental groups. 

The treatments were administered via intraperitoneal injection using 0.5 ml insulin syringe with 30 gauge needles on 

the lower right or left quadrant and lateral to the umbilicus. This was done by a standard one-hand restraint 

technique 
[14, 15]

. 

 

VI.   Collection of Blood in Mice 

Blood samples were collected in the lateral saphenous vein. The mice were externally restrained in 50 cc plastic 

centrifuge tube with holes headfirst. Gently, the one rear leg was grasped and held, and it was extended from the 

tube. The leg was shaved in the direction of hair growth with a number 11 scalpel blade until the vein was visible. 

When the vein was evident it was punctured with a 27-gauge needle held at approximately 90 degrees to the skin. 

The blood was collected in a sampling tube or capillary tube and applied to the blood glucose test strip for glucose 

level test 
[14,15]

. When the blood sample was collected it was applied with gentle pressure to site or the use a 

cauterizing agent such as a styptic pencil (silver nitrate) to stop the bleeding 
[16]

.  This was done on days 1, 3, 10, 17, 

and 24. Blood was collected from dorsal aorta for blood glucose level test. During this time, the mice were 

sacrificed by cervical dislocation. This was done on day 31.  

 

 

VII. Animal Experiments 

The experiment ran for 31 days excluding the two (2) weeks acclimation period of the mice. Diabetes was induced 

after the two weeks of acclimation 
[17]

. On Day 0 the mice were made to fast for 12 hours. On Day 1 the body weight 

(using digital scale HP-001-100g Fidelity Measurement Pocket Balance Scale), body temperature (using digital 

thermometer DT-111) and blood samples were collected.  Fasting blood glucose level was determined using a 

glucometer 
[4]

 - GlucoDr
TM

 Plus System.  After the fasting blood glucose level was determined it was administered 

with alloxan via intraperitoneal injection to the thirty-six mice for the treatment groups of B, C, D, E, F, and G in 

order to induced hyperglycemia. Group A with six mice were untreated for alloxan. 

On Day 3 after 48 hours, the body temperature, weight and the blood samples were collected for fasting blood 

glucose level test and  those mice with >200mg/dl 
[18, 19]

 were considered diabetic. Those animals alone were used in 

the study for groups B, C, D, E, F, and G 
[4]

. Those diabetic mice were distributed for the treatment groups of B, C, 

D, E, F, and G with six individuals (3 males and 3 females).  After 6 hours the mice groups were administered with 

distilled water for Group B as the negative (-) control group. Glibenclamide for Group C as positive (+) control 

group, and Groups D, E, F, G were the experimental groups. Group D for Hexane, Group E for Diethyl ether, Group 
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F n-Butanol, and Group G for the aqueous solution. Groups A was non-diabetic control group, untreated with 

alloxan.  

After the administration of different treatments, the blood glucose level was determined thrice initially after 1 hour 

with an interval of one hour each where during this first hour its maximal hyperglycemic effect had taken place.  

The administration of respective treatment was continuous until the day 30. Fasting blood glucose level and body 

temperature and weight were measured in days 10, 17, 24 and 31. 

By day 31, the last day of the experiment, mice were sacrificed by cervical dislocation, and blood was collected 

from the dorsal aorta for blood glucose level test. The pancreas of the four mice from each treatment were removed 
[20, 21, 22, 23]

 for the histopathological study. 

 

VIII. Histopathological Study 

Four mice, two (2) males and two (2) females from each treatment group were subjected to histopathological study. 

The pancreas was removed and fixed in 10% formaldehyde overnight for a maximum of 12 hours. The dehydration 

and clearing of the tissues were processed routinely and embedded in paraffin wax. The pancreas was sectioned on 

the posterior, middle and the anterior part. Paraffin sections were cut into 5-micron thickness and fixed on to glass 

slide with Mayer’s albumin. They were deparaffinized in xylene twice for 5 minutes and then rehydrated with 

graded alcohol and stained with hematoxylin and counterstained with eosin. The stained sections were 

morphologically evaluated by comparing mice pancreas administered with the different treatments under light 

microscopy 
[20,21, 22, 23]

 . 

 

IX.  Statistical analysis used 

Results were expressed as means ± SEM. Data were analyzed with One-way Analysis of Variance (ANOVA) for the 

comparison among groups, followed by post-hoc Tukey-Kramer multiple comparison test. The significance level 

was set at p < 0.05. 

 

3.    RESULTS 

 

Phytochemical Screening 

The results of qualitative phytochemical screening of C. moniliformis fractionize extracts are given in Table 1. It 

revealed the presence of the following phytochemicals; for hexane layer, saponins, alkaloids, and cardiac glycosides 

were present; for diethyl ether , anthraquinones,   flavonoids, steroid, terpenoids and cardiac glycosides were 

present; for n-Butanol, anthraquinones,  steroid, phlobatannins and terpenoids were present; and for aqueous layer, 

reducing sugars, anthraquinones, steroids and terpenoids were present. It also showed that carbohydrates was absent 

on the fractionized extracts of C. moniliformis. 

 

Effect  of  C. moniliformis fractionized extracts on fasting blood glucose levels 

The FBS (fasting blood glucose level) mean on day 1 showed no significant intra-group variation (p 0.6216). In day 

3, forty-eight hours after the administration of alloxan to the diabetic Groups B, C, D, E, F, and G which exhibited 

hyperglycemia, and had significant fourfold (p<0.0001) increase in the FBS level as compared to Group A (Normal 

non-diabetic group). In day 3, one hour after the administration of respective treatments for Groups C, D, E, F, and 

G showed a significantly (p<0.0001) lower FBS mean than Group B (Diabetic control group).  One hour after, there 

had been a significant mean percent drop of blood glucose level observed in Group C with 51% , Group D with 

69%, Group E with 67%, Group F with 80% , and Group G with 61%.  There had been a significant difference 

observed on the FBS mean Groups E (p <0.00010), D (p <0.00010), F (p <0.00010) and G (p<0.0069) compared to 

Group C which was treated with standard anti-diabetic drug. Two hours after there had been a significant difference 

on FBS to mean Groups E (p<0.045) and F (p 0.0005) while for Groups D and E no significant difference was 

observed as compared to Group C. After three hours Group F (p<0.0155) had a significant difference compared to 

Group C as well as in day 10 results. In day 17, FBS mean of Group C was significantly different compared to 

Group D (p 0.0109) and Group E (p 0.0003) while no significant difference to Groups F and G.  In day 24, Group C, 

FBS mean was significantly different compared to Groups A, B, D, E, and F, while for Group G (p 0.2586) it was 

not significantly different. Groups D, E and G were not significant compared to Group C while for Group F (p 

0.0155) there was a significant difference. It was also observed that the FBS mean in normal mice (Group A) 

(p<0.0001) was constant over the course of the experiment and was significantly different from those of alloxan-

induced diabetic mice of Group B. The results are also shown in Table 2. 

 
 
 



JPCS  Vol(3) ● Oct-Dec 2011 Hongayo & al. ● The Effect of Brown Alga Cystoseira Moniliformis 
 

  

5 
 

Effect of  C. moniliformis fractionized extracts on the body weight. 

In day 1 all mice were weighed. Those mice that met the weight requirement were only used in the study, thus all 

groups had no significant difference in body weight (p 0.527). The result showed that in Group B, the alloxan-

induced diabetes exhibited loss of body weight.  For Groups B, C, D, E, F, treated with alloxan to induced diabetes 

showed significant (p >0.05) decrease of body weight compared to Group A in day 3. It was observed that Groups 

D, E and G showed non significant difference (p>0.05) compared to Group A while for Group F there was 

significant (p < 0.05) difference. In day 10 all groups increased their body weight and Groups D, E, F and G were 

not significantly different compared to Group C. In day 17, there was an increase in body weight but Groups E had a 

non significant (p < 0.05) difference compared to Group C. In day 24, Groups D, E and G had non significant (p < 

0.05) difference compared to Group C.  In day 31 the results showed, that all Groups had a significant increase on 

body weight except for Group B. The results are shown in Table 3. 

 

 

Effect  of  C. moniliformis fractionized extracts on body temperature 

In days 1, 3, 24 and 31 showed that all the body temperature means had no significant intra-group variation (p 

>0.05). For Groups F and G a significant difference (p <0.001) was observed compared to Groups C in days 10 and 

17 while Groups D and E were non significant. The results are shown in Table 4. 

 

Histopathological study  

The photomicrograph of pancreas in Group A the Normal non-diabetic, showed a normal islets that was round (Plate 

2; A1, A2 ILR) and elongated (Plate 2; A1, A2 ILE) structural intactness with their nucleus. A clear and normal 

parenchyma was also observed. In Group B, the diabetic control group showed that there were insulitis in the islets 

of Langerhans. The islets were damaged and shrunken (Plate 2; B1, B2 ILD) in size. The presence of the 

lymphocytic infiltrates in the islet was characteristic of certain types of autoimmune disease. This showed that these 

mice developed diabetes. The histology result of Group C, the diabetic mice treated with glibenclamide showed that 

some of the islets of Langerhans were round (Plate 2; C1, C2 ILR) and elongated (Plate 2; C1, C2 ILE) that 

resembled to Group A the normal mice but others were also distorted and shrunken (Plate 2; C1, C2 ILD). Most of 

the nuclei were darkly stained than the surrounding acinar cells. Group D, showed that the islets were round (Plate 2; 

D1, D2 ILR) and elongated (Plate 2; D1, D2vILE) but some were deformed (Plate 2; D1, D2 ILD). Endocrine Islets 

of Langerhans had the lighter staining areas. Group E, the diabetic treated with diethyl ether were comparable to 

Group A, majority of the nucleus was lightly and some darkly stained than the surrounding acinar cells.  Some of the 

islets had a round (Plate 2; E1, E2 ILR) and elongated (Plate 2; E1, E2 ILE) features while some were shrunken 

(Plate 2; E1, E2 ILD) but some showed signs of regeneration. For Group F, diabetic treated with n-Butanol layers 

showed some insulitis in the islets of Langerhans. Severely distorted and shrunken islets (Plate 2; F1, F2 ILD) were 

observed. Most of the nucleus was darkly stained (Plate 2; F1, F2 ND) than the surrounding acinar cells. This group 

showed similar histology results with Group B.  The last Group G, the diabetic treated with aqueous layer had 

similarity histology results with Group A because most of islets were round (Plate 2; G1, G2 ILR) and elongated 

(Plate 2; G1, G2). Majority of the nuclei were lightly and some darkly stained than the surrounding acinar cells. 

 

 

4.   DISCUSSIONS 

Alloxan is known to destroy pancreatic cells, that sulphonylureas have extra-pancreatic antihyperglycemic 

mechanism of action secondary to their insulin secreting effect and the attendant glucose uptake into, and utilization 

by, the tissues 
[24]

. Moreover, it is considered second most used synthetic drug to induced diabetes which caused the 

destruction of insulin producing β -cells of islets of langerhans. The destruction was attributed with high blood 

glucose level and was recorded in diabetic mice (Group B) as compared to normal control mice (Group A) (Table 

2). Alloxan-induced model of hyperglycemia in albino mice (Mus musculus Linne, 1758) was used to investigate the 

effect on four solvent fractions of C. moniliformis extracts on lowering and normalization of blood glucose level. 

C. moniliformis have varied secondary metabolites at different polarities Table 1. These includes; saponins, 

alkaloids, and cardiac glycosides in the hexane layer; anthraquinones,   flavonoids, steroid, terpenoids and cardiac 

glycosides in diethyl ether; anthraquinones,  steroid, phlobatannins and terpenoids in n-Butanol; and reducing 

sugars, anthraquinones, steroids and terpenoids in aqueous layer, while carbohydrate is absent on each fraction of C. 

moniliformis extracts. These secondary metabolites are known to have protective effect, an antioxidants property 

that neutralized or inactivated highly unstable and extremely reactive molecules, called free radicals that attacked 

the cells of our body every day and even acted also as scavengers of singlet oxygen and free radicals. Its 

antioxidants property that neutralized or inactivated highly unstable and extremely reactive molecules, called free 
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radicals that attacked the cells of our body every day and even acted also as scavengers of singlet oxygen and free 

radicals 
[25, 26, 27, 28]

.  

C. moniliformis extracts of different solvent fractions are effective in lowering and normalizing the blood glucose 

level in alloxan-induced diabetic mice (Table 2). These effects could be attributed due to the presence of different 

secondary metabolites of C. moniliformis.  

The presence of anthraquinones, steroid and terpenoids on Diethyl ether fraction, n-Butanol fraction, and aqueous 

fractions of C. moniliformis could explain the normal on FBS level on diabetic mice.  This anthraquinones was an 

aromatic organic compound with formula C14H8O2, that can be viewed as a diketone derivative of anthracene. In the 

study on Tectona grandis that showed an antihyperglycemic activity in streptozotocin-induced diabetic rats at a dose 

of 100 mg/kg body weight of anthraquinones. In the study of Lu et al., 2010 
[29]

 showed that this terpenoids 

appeared to be the major active constituents of mushroom Inonotus obliquus, which exhibited a significant decrease 

in blood-glucose level. Similar results were also documented which had been found to stimulate secretion or 

possession, an insulin like-effect and increased the activity of enzymes and might help control free radical 
[28]

. 

Comparable result was also drawn from the effects of Musa fruits extract 
[30]

. The activity of this compound could 

explain to the effects of fractions C. moniliformis extracts possessing these secondary metabolites.  The antioxidant 

property of terpenoids on Scoparia dulcis which cloud be responsible for scavenging free radicals liberated by 

alloxan in diabetic rat 
[31]

. The steroid component of the fraction could support the FBS level lowering mechanism 

and assist indirectly the health of the diabetic mice since these metabolites had been reported in ethanolic extract of 

Musa fruits to have lipid lowering effect 
[30]

.  

The presence cardiac glycosidases in Hexane and Diethyl ether fractions of C. moniliformis could describe the 

normal level of FBS. Like in the study of Lee et al., 2004 
[32]

 showed an isolated cardiac glycosidases from Pelvetia 

siliquosa (brown algae) demonstrated as the main anti-diabetic principle from this marine alga. This was an 

important class of naturally-occurring drugs whose actions included both beneficial and toxic effects on the heart, 

but it had downside because its toxicity had been a serious problem. This was also present in C. asiatica, and 

showed that it aided in the treatment of congestive heart failure and cardiac arrhythmia. Cardiac glycosides worked 

by inhibiting the Na + /K+ pump. This caused an increase in the level of sodium ions in the myocytes, which then 

led to a rise in the level of calcium ions. This inhibition increased the amount of Ca 2+ ions available for contraction 

of the heart muscle, improved cardiac output and reduced distension of the heart 
[33]

. 
In Diethyl ether fraction of  C. moniliformis the presence of flavonoids could explain the normal FBS glucose level 

in the entire experiment as shown on Table 2. As per with Khan et al., 2010
[28]

, this flavonoids is well studied from 

traditional ethnic remedies to recent in diabetic research. Its mechanism towards diabetes showed like a triggering 

and insulin-like effects. Like in the study of Chandrika et al., 2006 
[34]

 showed that these flavonoids had a 

hypoglycaemic effect on both normal and diabetic rats. In support to this Caninum nigrum flavonoids showed 

similar activity, but this was on diabetic rabbits 
[35]

 and Phyllanthus sellowianus aqueous extract of had 

hypoglycaemic activity on diabetic rats 
[36]

. The restoration of the β-cells was observed in the mice treated with 

Diethyl ether fraction of  C. moniliformis. The restorative effect on  β-cells  of  due to the action of flavonoids 

present could speculate to normal FBS level, and this was also observed in the study of Tiware and Roa, 2002 
[24]

  

flavonoid extract of  Pterocarpus marsupium. In connection, in that same study on P. marsupium this also 

flavonoids inhibited aldose reductase activity, which is beneficial in mitigating the glucose autoxidation, glycation 

and acts against the major contributor for increased free radicals generation in diabetes 
[24]

. 
The Hexane fractions of C. moniliformis extract on the FBS level in diabetic mice showed to be consistent in normal 

range (Table 2). This could be explained due to the presence of alkaloids and saponins. The activity of alkaloid was 

documented in the study on hypoglycaemic activity on Zizyphus jujuba where the researcher proposed that the 

alkaloid content could be responsible on its hypoglycaemic activity and suggested that this chemical constituent had 

the ability to release insulin from B-cells and also have the potential to protect it from alloxan-induced damage in 

experimental animals 
[24]

. Another contributor to the normal FBS level could be saponins. One of the reported 

activity of saponins, this could inhibit the glucose transport across in the intestine. This was supported in the study 

Yoshikawa et al., 1996 
[37]

 on the crude saponin fractions from Gymnema sylvestre showed to possess potent S-

GLUT-1-mediated inhibition of glucose and antihyperglycemic activity 
[4]

. The manipulation of S-GLUT-1-

mediated transport along with a-amylase and a-glucosidase inhibitory activity by plant phenolics could control and 

management of hyperglycaemia 
[24]

. The saponin activity was also carried out on alloxan-treated, genetically 

diabetic, and normal mice, revealed a hypoglycaemic effect. In support to this, similar results were drawn from 

ginseng saponins also stimulated the production of insulin on elderly patients with hyperglycaemia, that reduced the 

serum glucose level 
[25, 38]

. Another study in support showed the hypoglycaemic effect of saponin from Tribulus 

terrestris L. on mice. This saponin could decrease the content of serum cholesterol 
[39, 40]

. 
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The histopathological study of the pancreases showed that an ongoing recovery on the B-cells on the diabetic mice 

treated with Hexane fraction, Diethyl ether fraction and Aqueous fraction of C. moniliformis extract. Furthermore, it 

showed similarities with the B-cells in Group A-Normal non-diabetic (Plate 2 A). 
The mode of action of some secondary metabolites could be correlated with the reminiscent effect, which promotes 

insulin secretion by closure of K+-ATP channels, membrane depolarization and stimulation of Ca2+ influx, an 

initial key step in insulin secretion 
[26]

. saponins, and alkaloids had this protective effect by scavenging ROS species, 

which destroys the B-cells in the pancreas. Thus, promote regeneration on the said cells like shown in Plate 2 D 

were normal islets of langerhans (Plate 2 D-ILE) have been observed. Majority nuclei were lightly and some darkly 

stained than the surrounding acinar cells.  However, abnormalities (Plate3 D-ILD) which indicated the effects of 

alloxan were still evident.  

The Diethyl ether fraction of C. moniliformis possessed this well document metabolite the flavonoids. Most of the 

study done on flavonoids showed some restoration action on the β-cell. This flavonoids inhibited aldose reductase 

activity, which is beneficial in mitigating the glucose autoxidation, glycation and acts against the major contributor 

ROS and other free radical 
[24]

. This would lead to regeneration B-cells (Plate2 C) and led to the normal level 

observed FBS level (Table 2).  Similar mechanism had been documented on the presence of anthraquinones and 

terpenoids which was present in both Diethyl ether and n-Butanol fraction on C. moniliformis. This could explain 

further as to this histology result showed normal cells like elongated and rounded islets of langerhans (Plate 2 E and 

Plate 2 F) however, abnormalities can still be observed.  

On the other hand, the histopathology results of  n-Butanol fraction of C. moniliformis extract treated group showed 

a different result. Even though these possessed anthraquinone, steroid and terpenoids which were reported to have 

the scavenging activity and eventually would promote the regeneration of B-cell in pancreas. No sign of 

regeneration was documented as shown in Plate 2 F. This showed some similarities on the diabetic control (Plate 2 

B)  

 

 

5.    CONCLUSIONS 

In this study, the efficacy of the four fractions of C. moniliformis extract on treated on alloxan-induced diabetic 

albino mice showed to be consistent on the normal range on its FBS level. In this study, no significant differences 

were found between Group C (Positive control) diabetic mice treated with glibenclamide on Group D (p>0.05) 

treated with Hexane fraction of C. moniliformis extract, Group E (p>0.05) treated with Diethyl ether fraction of C. 

moniliformis extract, Group F (p>0.05) treated with n-Butanol fraction of C. moniliformis extract and Group G 

(p>0.05) treated with Aqueous fraction of C. moniliformis extract on the fasting blood-glucose level, body weight 

and body temperature of alloxan-induced diabetic albino mice (Mus musculus, Linne 1758) (Table 5) . One the 

histopathological results showed some regeneration on Group D, E and G showed some signs of regeneration in the 

cells of pancreas. This would conclude that C. moniliformis extract could be a good candidate in developing new 

pharmaceutics. However, further pharmacological and biochemical investigations will clearly elucidate the 

mechanism of action and will be helpful in projecting this alga as a therapeutic target in diabetes research. 
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Tables and Figures 

Table 1. Qualitative analyses of the phytochemicals on the four solvent fractions C. moniliformis extracts. 

Phytochemicals 
Four solvent fractions of the C. moniliformis  extracts 

Hexane Diethyl ether n-Butanol Aqueous 

Carbohydrates --  --  -- --  --  -- --  --  -- --  --  -- 

Reducing Sugars --  --  -- --  --  -- --  --  -- --  +  + 

Anthraquinones --  --  -- +  +  + +  +  + +  +  + 

Saponins +  +  + --  --  -- --  --  -- --  --  -- 

Flavonoids --  --  -- +  +  + -- --  --  -- 

Steroid --  --  -- +  -- + +  +  + +  +  + 

Tannins --  --  -- --  --  -- -- --  --  -- 

Phlobatannins --  --  -- --  --  -- +  +  + --  --  -- 

Alkaloids +  +  + --  --  -- --  --  -- --  --  -- 

Terpenoids --  --  -- +  +  + +  +  + -- +  + 

Cardiac glycosides,general test for 
cholesterol and fucosterol 

+  +  + +  +  + --  --  -- --  --  -- 

    

  Presence of constituent (+) 
 Absence of constituent (--) 
 

Table 2.  Effects of C. moniliformis fractionized extract on the fasting blood glucose level of normal and alloxan-

induce albino mice (Mus musculus Linne 1758). 

 

Values are mean ± SEM: * p<0.05 = significant; ** p<0.001; NS= Non significant; Group A and B is compared; 

Group B and C are compared; Group C is compared with Groups D, E, F, and G. 
 

 

 

 

 

 

 

 

 

 

 

Groups/ 
Treatment 

 

Fasting blood glucose Level (mg/dl) 

Day 1 
Day 3 

(1) 
Day 3 

(After 1hr) 
Day 3 

(After 2hrs) 
Day 3 

(After 3hrs) 
Day 10 Day 17 Day 24 Day 31 

Means p Means P Means p Means P Means p 
Mea
ns 

p Means p Means p Means P 

A 
Normal 
(Non Diabetic) 

99.2 
±14.7 

 

102.7 
±16.5 

 

83.8 
±11.2 

 

71.1 
±12.9 

 

62.7 
±14.3 

 

89.5 
±15.0 

 

80.7 
±14.9 

 

89.5 
±8.2 

 

79.2 
±9.8 

 B 
Diabetic 
(Alloxan only) 

112 
±16.4 

0.05 
NS 

316.5 
±36.5 

<0.00** 289.5 
±23.5 

<0.00** 270.5 
±27.5 

<0.00** 233.1 
±20.1 

<0.00** 256.5 
±33.8 

<0.00** 299.6 
±46.4 

<0.00** 285.8 
±21.7 

<0.00** 298.4 
±31.9 

<0.00** 

C 
Glibenclamide 

103.7 
±28.3 

0.45 

NS 
307.7 
±41.7 

0.91 NS 
150.2 
±49.2 

<0.00** 
106.7 
±39.4 

<0.00** 
84.9 
±27.4 

<0.00** 
93.6 
±22.5 

<0.00** 
98.7 
±17.4 

<0.00** 
81.9 
±10.7 

<0.00** 
109.8 
±20.6 

<0.00** 

D 
Hexane 

97.9 
±13.2 

0.67 
NS 

298.1 
±24.8 

0.45 NS 
89.4 
±25.1 

<0.00** 
90.8 
±20.0 

0.20NS 
102.6 
±21.3 

0.07 NS 
101.3 
±19.3 

0.12 NS 
98.7 
±35.5 

0.01* 
135.1 
±18.2 

<0.00** 
113.3 
±11.5 

0.07 NS 

E 
Diethyl ether 

102.2 
±27.0 

0.94 
NS 

316.3 
±32.7 

0.46NS 
105.9 
±18.2 

0.001** 
87.1 
±11.4 

0.05* 
91.8 
±9.5 

0.36 NS 
93.3 
±14.7 

0.95 NS 
110.6 
±28.2 

0.00** 
132.4 
±20.8 

<0.00** 
95.6 
±23.6 

0.36 NS 

F 
N-Butanol 

99 
±30.8 

0.46 
NS 

298.7 
±48.0 

0.47 NS 
56.1 
±13.6 

<0.00** 
67.2 
±16.1 

0.00** 
65.6 
±15.4 

0.02* 
91.1 
±20.8 

0.74 NS 
98.6 
±11.8 

0.69 NS 
93.2 
±5.2 

0.00** 
79.8 
±32.1 

0.02* 

G 
 Aq. sol 

114.3 
±15.4 

0.45 
NS 

298.6 
±38.6 

0.33 NS 
115.1 
±24.5 

0.01* 
89.5 
±22.2 

0.07 NS 
79.1 
±9.7 

0.27 NS 
74.7 
±7.3 

0.00* 
85.4 
±37.1 

0.15 NS 
87.6 
±17.6 

0.26 NS 
104.2 
±10.1 

0.27NS 
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Table 3.  Effects of C. moniliformis fractionized extract on the body weight (grams) in normal and alloxan-induce 
albino mice (Mus musculus Linne. 1758). 

 
Group 

 
Treatment 

Body weight in grams of Albino mice 
Day 1 Day 3 Day 10 Day 17 Day 24 Day 31 

A 
Normal 
(NonDiabetic) 

22.023±0.193  22.383±0.195  22.877±0.206  23.263±0.225 23.714±0.193  23.939±0.176  

B 
Diabetic (Alloxan 
only) 

23.221±0.303 NS 19.103±0.281  ** 20.347±0.4431** 21.032±0.475 **  22.802±0.648 NS 20.978±0.399 **  

C Glibenclamide 22.306±0.329 NS 21.549±0.271  ** 20.372±0.256  NS 20.441±0.356 NS 21.165±0.225  *  
22.325±0.296   
* 

D Hexane 22.466±0.194 NS 20.838±0.281 NS 18.969±0.293 NS 19.035±0.438  * 21.059±0.518 NS 22.476±0.314 NS 

E Diethyl ether 22.869±0.102 NS 21.093±0.251 NS 20.344±0.340 NS 20.354±0.489 NS 21.521±0.513 NS 23.006±0.453 NS 

F N-Butanol 23.015±0.337 NS 21.002±0.406 NS 22.215±0.256 NS 22.933±0.352 ** 23.377±0.308** 23.117±0.426 NS 

G Aq. sol 22.891±0.263  NS 20.874±0.339 NS 19.542±0.393 NS 19.752±0.357 NS 21.244±0.321 NS 22.631±0.203 NS 

Values are mean  SEM: * p<0.05 = significant; ** p<0.001; NS= Non significant; Group A and B is compared; 
Group B and C are compared; Group C is compared with Groups D, E, F, and G    
 
Table 4.  Effects of C. moniliformis fractionized extract on the body temperature (Celsius) in normal and alloxan 
induce albino mice (Mus musculus Linne. 1758). 

Group Treatment 
Body temperature (in Celsius) 

Day1 Day3 Day10 Day17 Day24 Day31 

A 
Normal (Non 
Diabetic) 

35.994±0.541 36.472±0.119 36.322± 0.158 36.356±0.122 36.4±0.097 36.378±0.087 

B 
Diabetic (Alloxan 
only) 

36.511±0.108  NS 36.65±0.103  NS 36.569±0.098  NS 35.846±0.235  NS 36.692±0.218  NS 38.762±0.246  NS 

C Glibenclamide 36.567±0.118  NS 36.372±0.145  NS 36±0.149  NS 36.183±0.111  NS 36.394±0.093 NS 36.572±0.120  NS 

D Hexane 36.289±0.164  NS 36.022±0.186  NS 36.689±0.097  NS 36.257±0.165  NS 36.442±0.145  NS 36.256±0.130  NS 

E Diethyl ether 36.95±0.189  NS 36.344±0.107  NS 36.282±0.253  NS 35.975±0.218  NS 36.747±0.129  NS 37.513±0.234  NS 

F N-Butanol 36.867±0.159  NS 36.506±0.258  NS 37.006±0.343  ** 35.494±0.194  * 36.471±0.134  NS 37.053±0.268   NS 

G Aq. Sol 36.289±0.539  NS 36.028±0.264 NS 35.039±0.169 ** 35.247±0.173  ** 36.1±0.104  NS 36.762±0.181  NS 

Values are mean  SEM: * p<0.05 = significant; ** p<0.001; NS= Non significant; Group A and B is compared; 
Group B and C are compared; Group C is compared with Groups D, E, F, and G    
 
 
Table 5. Summary on the effects of C. moniliformis fractionized extract on the FBS level, body temperature and 
body weight in normal and alloxan-induce albino mice (Mus musculus Linne. 1758). 

Treatment groups 
FBS level (mg/dl) Weight (grams) Temperature (celcius) 

Means Means Means 

A  Normal(Non 
Diabetic) 84.636±4.214 ** 23.033±0.103 

NS
 36.320±0.068 

NS
 

B  Diabetic(Alloxan 
only) 262.649±20.678 ** 21.208± 

NS
 36.838±0.405 

NS
 

C  Glibenclamide 125.759±23.686 
NS

 21.360± 
NS

 36.348±0.091 
NS

 

D  Hexane 126.185±21.967
 NS

 20.701±0.199 
NS

 36.326±0.091 
NS

 

E  Diethyl ether 126.822±24.147
 NS

 21.643±0.183 
NS

 36.635±0.226 
NS

 

F  N-Butanol 104.863±24.752
 NS

 22.598± 
NS

 36.566±0.237 
NS

 

G  Aq. sol 116.674±23.236
 NS

 21.139±0.1821
NS

 35.911±0.266 
NS

 

Values are mean  SEM: * p<0.05 = significant; ** p<0.001; NS= Non significant; Group A and B is compared; 

Group B and C are compared; Group C is compared with Groups D, E, F, and G. 
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Plate 2. Photomicrograph of pancreas stained with haematoxylin and Eosin (H & E) (magnification  × 400).  A1 & A2 
(Group A, Normal non-diabetic group); B1 & B2 (Group B Diabetic group, Alloxan only) ; C1 & C2 (Group C, Diabetic 
treated with Glibenclamide) ; D1 & D2(Group D, Diabetic treated with Hexane group) ; E1 & E2 (Group E, Diabetic 
treated with Diethyl ether  group) ; F1 & F2 (Group F, Diabetic treated with n-Butanol group) ; G1 & G2 (Group G, 
Diabetic treated with Aqueous layer group) 

ILR (Islets of Langerhans-rounded)   ILE(Islets of Langerhans-elongated) 
ILD(Islets of Langerhans-distorted and shrunken) ND(Nucleus/nuclei darkly stained) 
NL(Nucleus/nuclei lightly stained 
 

   

   

   

   

  

 

 

 

 

 

 

 

A1 A2 B1 

B2 C1 C2 

D1 D2 E1 

E6 F1 F5 

G1 G3 
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