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Abstract
In recent years, the use of foods with perceived health protective effects (i.e. functional foods) has received considerable attention for reducing disease risks. Mucilage is, in general, a water extract from some plants, a component with excellent prospects as an additive not only for the food industry, but also for other healthy and industrial uses. A numerous studies revealed that it composed of some ingredients which possessed multiples therapeutic properties on the experimental rats. With such point of views, the current study interests to separate, dehydrate the taro mucilage and utilize varied concentrations (1, 3 and 6%) of the product, in addition to 6% of whole and demucilage taro, in feeding of induced diabetes rat groups for two months. Such five groups were biologically and histologically compared with another two control groups fed on the basal diet, the first was non diabetes and the second was diabetes, negative and positive group, respectively.

The current work shows that the mucilage enhanced the deal with the diabetes disease through recovery the insulin secretion and lowered the glucose presence in rat blood serum to be close to the negative control than that fed on the other diets. The same pattern was also found in case of triglycerides and the cholesterol profile, i.e., lowered the harmful fractions, triglycerides, LDL and VLDL, and enhanced the desirable one, HDL. Liver (ALP, ALT and AST) and kidney (Uric acid, Urea and Creatinine) functions as well as lipid oxidation parameters (SOD, GSPx, GSH and TBARs) were pronounced lower in the mucilage groups than that of  the other diabetic rat groups, on contrary of specific parameters of the positive group diet. On the other hand, a varied significant difference of body and organs weight, especially heart and spleen, of rats fed on the mucilage diets compared with the other groups, with no significant differences among the different mucilage concentrations. Pancreatic histological examination detected that mucilage groups, especially 3 and 6%, seemed to be close to the negative control wherein, there was no histopathological changes in relative to the other diabetic rat groups. In general, involvement of taro mucilage in diets could be managed of diabetes and is known to improve liver, kidney functions and pancreatic histological examination during diabetes rat live.
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INTRODUCTION

Diabetes mellitus is one of the major metabolic disorders, afflicting a large proportion of the population all over the world (Zimmet, et al., 2001). Diabetes is recognized for severe complications, which include diabetic nephropathy, neuropathy, and retinopathy (Gabir, et al., 2000). In any form of management of diabetes with insulin or drug, diet is a common factor. With respect to diet, plants and foods of medicinal value have proved to be very useful and are in wide usage as they combine two basic central factors: food and medication (Grower, et al., 2002).

The marine mucilages were composed of organic matter, together with a significant inorganic fraction. Elemental analysis revealed 12.5–32.2% of organic carbon, 0–7.3% of inorganic carbon and 1.0–3.7% of nitrogen (Giani et al, 2005). Plant mucilage sources, a complex carbohydrate with a great capacity to absorb water, should be considered a potential source of industrial hydrocolloid. It contains varying proportions of l-arabinose, d-galactose, l-rhamnose, and d-xylose, as well as galacturonic acid. The mucilage content found is influenced not only by the management of the crop but is also dependent on the temperature, irrigation and the rain. In some countries, small farmers use cactus mucilage to purify drinking water. Another traditional uses are for improving house paint, culinary uses (Sáenz, et al., 2004), inhibition of aluminum corrosion (El-Etre, 2003), preparation of a growth-promoting substance from okra mucilages (Hirose, et al., 2004), for dermatological therapies (Deters et al., 2005), reducing cardiovascular disease (CVD) risk factors, preparing a food grade natural polysaccharide from Fenugreek mucilage which has been reported as a flocculant for tannery effluent treatment (Mishra, et al., 2004)  and preparing a novel mucilaginous fraction of mustard seeds as a functional food against sporadic and obesity-associated colon cancer (Eskina, et al., 2007). The mucilage is part of dietary fiber, and generally refers to some part of the fruit, vegetables, grains, nuts and legumes that cannot be digested by humans (resistant to the digestive enzymes). The experiences mentioned above show the different responses in patients, with type II diabetes mellitus, using crude nopal stems and dried nopal, as mucilage sources,  the first being hypoglycemic and the second showing only an attenuation effect in postprandial hyperglycemia. The rise of serum glucose was independent of the doses of nopal intake. The results suggested that they act by interfering with intestinal glucose absorption, perhaps reducing absorption through the soluble dietary fiber content of the nopal. In another study, (Frati-Munari et al., 1990) concluded that glycemia decreased in all patients tested following ingestion of Opuntia ficus indica, and reached statistically significant levels after 120 and 180 min. It was proposed that the soluble dietary fiber was not the only component responsible for the hypoglycemic action, and that there exists another, yet unexplained, hypoglycemic action of the pads. It was concluded that administration of Opuntia streptacantha sap to diabetic patients improved remarkably the general symptomatology of the patient, decreasing his glucose and insulin blood levels. (Sáenz, et al., 2004). Another study suggested that the Sweet potato mucilage might contribute, its antioxidant activities, against both hydroxyl and peroxyl radicals (Huang, et al., 2006).

Therefore, the current study scope is to extract the taro mucilage and investigate its role in managing the biological parameters of normal and induced diabetic rats. 

MATERIALS AND METHODS

Materials
Taro tubers (Colocasia esculenta) were purchased from a local market at Giza, Egypt in the end of 2007 season. Streptozotocin drug was purchased from Sigma Chemical Co. (St.Louis. Mo). The analytical kits (Glucose, Total cholesterol , High density lipoprotein cholesterol (HDL), Low density lipoprotein cholesterol (LDL), Triglycerides (TG), Alanine amino transferase (ALT), Aspartate amino transferase (AST), Alkaline phosphatase (ALP), Creatinine, Urea, Uric acid, Malondialdehyde (TBARs), Glutathione reduced (GSH), Glutathione peroxides (GSPX) and superoxide dismutase (SOD), were obtained from Randox Laboratories Ltd., Diamond Road, Crumlin,Co., Antrim, United Kingdom, BT294QY. The insulin kit was obtained from Biosource Europe S.A.,B-1400 Nivelles, Belgium.

Methods
Extraction, preparation and dehydration of the mucilage:

The crude mucilage of taro was extracted by the procedure of El-Mahdy and El-Sebaiy (1984), as follows:

Taro tubers was cut into small pieces, blended with distilled water (1:4, w/w), heated at 70º c for 15 min., to inhibit the enzyme activities, cooled and squeezed through a very fine cotton textile. The crude mucilage was precipitated, from the resulting viscous solution, with, three volumes of acetone and washed with ethanol. The crude mucilage was overnight dried at 37º c in the oven.

Biological feeding experiment: 

Forty two young male Albino rats, average weight of 160±5 g., were maintained in the animal house of the Ophthalmology Research Institute, Giza, Egypt. The rats were kept under normal healthy laboratory condition; 25±2ºc. temperature adjust and 12 hr light–dark cycles. Animals were adapted on free access of water and fed on a basal diet for one week before the initiation of the experiment. The basal diet is composed of (as g/kg diet): Casein, 10%; cellulose, 5%; corn oil, 10%; corn starch, 70%; salt mixture, 4% and vitamin mixture, 1%, according to Lane Peter and Pearson (1971), Hegested et al.,(1941) and Camplell,(1961).

After the adaptation period, the diabetes disease was induced by individual about one ml intraperitoneally injection of 36 rats with exactly 50 mg streptozotocine, dissolved in 0.2 m mole sodium citrate at pH 4.5/kg of a rat body weight, and the negative control was injected by sodium citrate only, according to the method described by Lutz and Pardridge (1993). Blood samples were collected after 48 hours of injection and glucose levels were determined. Rats with blood glucose level higher than 280.09 mg/dl were considered to be diabetic. Such successful rats were divided into 6 groups (6 rats of each) and fed on the following diets scheme for 60 days: 

- Diabetic rats fed on basal diet, positive control, P. control named,  

- Diabetic rats fed on basal diet containing 1% mucilage, 1% mucilage named,

- Diabetic rats fed on basal diet containing 3% mucilage, 3% mucilage named,

- Diabetic rats fed on basal diet containing 6% mucilage, 6% mucilage named,

- diabetic rats fed on basal diet containing 6% whole taro, 6 % whole taro named,

- Diabetic rats fed on basal diet containing 6% dehydrated minced taro tubers after mucilage extraction, 6% demucilage taro named, and in addition to the previously mentioned group,

- Non diabetic rats fed on basal diet, named negative control, N. control.

Biochemical parameters assays:

At the end of the experimental period, rats were weighed, killed by diethyl ether and their organs were weighted. Blood samples were, also, collected from the animal eye plexuses. Each sample was collected into both heparinized tubes to obtain the plasma and into a free coagulation dry clean centrifuge glass tube to prepare serum. Blood samples were left for15 min at room temperature, then the tubes were centrifugated for 15 min at 3000 g and the clean supernatant serum was frozen kept at -20 ºc until analysis. Serum glucose and insulin were determined according to Trinder (1969) and Temple et al., (1992), respectively. Serum cholesterol profile, total (TC), high density lipoprotein (HDL), low density lipoprotein (LDL), VLDL- cholesterol and triglycerides (TG.) were determined by using the methods described by Waston (1960), Assmann (1979), Wieland and Seidel (1983), Wallach (1992) and Fossati and Prencipe (1982), respectively. Liver functions, alkaline phosphatase (ALP) was measured using the method of Varley et al., (1980), alanine aminotransferase (ALT) and aspartate aminotransferase (AST) activities were assayed by the method of Bergmeyer and Harder (1986). Kidney functions, creatinine, urea and uric acid were measured using the method of Varley et al., (1980), Henry (1974), Fawcett and Scott (1960) and Caraway (1955), respectively. The activity of lipid peroxidation level, malondialdehyde, malondialdehyde (TBARs), total serum glutathione reduced (GSH), serum glutathione peroxides (GSPx)  and superoxide dismutase (SOD)  were calorimetrically measured according to the method of Meltzer et al., (1997), Ellman (1959) , Rotruck et al. (1973) and Marklund and Marklund (1974), respectively.

Statistical analysis: 

The resulted data were subjected to statistical analysis using the standard analysis of variance as outlined by Snedecor and Cochran (1980) and the differences among means of diet effects were tested for the least significance differences value (LSD) at 0.05 probabilities by using Duncan's multiple range tests by SAS (1987) program. 

Histopathological examination:
Sample from the pancreas was collected from rats in all groups at the end of experiments (60 days), fixed in 10% neutral buffered formalin, dehydrated in alcohol, cleared in xylol and embedded in paraffin. 4µ thick sections were prepared and stained with Hematoxylene and Eosin (Yoon et al., 2001).
RESULTS AND DISCUSSION
Data presented in Table (1) show that initial body weights did not significantly differ among the groups and at the end of experimental, regardless of the diet variation, there was no significant differences among all the tested rat groups, except in case of the P. control which was the lowest weight, agreed with Kumar et al., (2005). Decreased body weight observed in diabetic rats is due to excessive breakdown of tissue proteins (Ravi et al., 2004). These results are in accordance with results previously reported after streptozotocin treatment of diabetic rats (Yanardag et al., 2003). The same Table shows no significant differences in liver, kidney and brain weight, determined as g, among all the tested rat groups and the significant differences in the corresponding record, calculated as % of the final weight, was due to the significant variation in rat weights. The variances in weights of experimental rat organs are also monitored for indirect diabetes diagnosis and it was reported that the weights of the liver and kidney were increased in diabetic rats (Hwang et al., 2005). On contrary, there were significant differences in heart and spleen weight of the tested rat groups, in both calculation forms, i.e. g or %, and the organ weight of the mucilage rat groups fall at intermediate of the control, whole and demucilage taro groups.

Table (1): Body and organ weights of streptozotocin-induced diabetic rats fed on different concentrations of taro mucilage (1, 3 and 6%), whole and demucilage taro (6%).
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Even so, at the end of experiment, the P. control groups still suffering from the hyperglycemia, i.e, the serum glucose value was dramatically higher as a result of diabetes induction by intraperitoneally injection of streptozotocine (Table, 2). On contrary, the serum glucose of N. control group, which represent the normal case, feeding on basal diet all over the experiment, was the lowest value, concurrent with Kumar et al., (2005). The utilization of mucilage in the diet revealed a detectable and highly significant decrement in the serum glucose than the involvement of whole or demucilage taro. Such beneficial effect is due to the presence of mucilage which contained some bioactive compounds and it could be confirmed by monitoring the significant higher decrement as a result of mucilage exceeded, especially in 3 and 6% diets. It could be, also, regarded to the mucilage content of dietary fiber, e.g., polysaccharide, agreed with Hirose, et al., (2004), which possess phagocytosis activating, reticuloendothelial potentiating, and anticomplementary activating activities (Gonda, et al.,1993) that plays a vital role in management of glucose in ordinary and diabetes cases. Also, Kiho et al., (1994) reported that the structural of polysaccharides, in some food ,e.g., mushroom, is linked to the hypoglycemic activity. The (1-4) linked and/or (1-6) linked residues in a β (1-6) branched (1-3) β-D-glucan is needed for the hypoglycemic effect in diabetic mice. The viscosity of the polysaccharide also affects the hypoglycemic activity and the high molecular polysaccharide weight possessed a better antidiabetic activity than its degraded products with lower molecular weights (Kiho et al., 1994 and Kiho et al.,2001). Mechanism linking dietary fiber with glucose metabolism, first, the effects of dietary fiber on insulin sensitivity. The physical and chemical properties of fiber aid in early signals of satiation and enhanced signals of satiety, thus reduction total energy intake.  Second, the beneficial effects of fiber on glucose metabolism may the result of delayed gastric emptying rate, slowed digestion and absorption of food. Fiber regulates several metabolic hormones that affect glucose metabolism. Dietary fiber may be explained by increased intestinal proglucagon gene expression. Proglucagon encodes several proglucagon-derived peptides know to modulate intestinal absorption capacity and pancreatic insulin secretion (Ylonen et al., 2003).
Insulin level in the diabetes patients is a vital estimation to diagnose of endogenous hyperinsulinism and overcome such danger disease symptomatic (Vezzosi et al., 2003). Therefore, the result in Table (2) recorded the serum insulin in the tested rat groups at the end of the biological experiment. It shows that there was a reverse pattern with rats serum glucose, i.e., the higher insulin level conjugated with the lower serum glucose amount. These data indicate that mucilage can affect both the metabolic and genetic structure of the bacterial community as shown by a greater catabolic potential for carbohydrates. Benizri et al., (2007). It is well known that a significant decrement should be found in insulin level as a result of diabetes induction in rats. The current research shows that such decrement is still found in the normal rat group, N. control, than the other induced diabetes rat groups. But the mucilage groups were the lower varied and seemed to be closed to the normal rat group in relative of the other groups, demucilage and whole taro and P. control. Such observation could be due to the presence of some bioactive compounds in the mucilage, including 4-hydroxy isoleucine, is a novel amino acid known to facilitate insulin secretion (Sauvaire, et al., 1998). A significant detectable increment in serum secretion could be noticed as a result of utilizing the higher mucilage concentration in the diets, 3 and 6%. 

Table (2): Serum glucose and insulin levels in in streptozotocin-induced diabetic rats fed different concentrations of taro mucilage (1, 3 and 6%), whole and demucilage taro (6%).
	
Group
	Serum glucose

(mg/dl)
	Serum Insulin

(uIU/ml)

	N. control
	106.44 e
±3.126
	47.055 a
±1.603

	P. control
	239.62 a
±21.324
	27.695 e
±1.350

	1% Mucilage
	147.740 c
±7.248
	39.775 c
±1.292

	3% Mucilage
	122.995 d
±8.470
	42.400 b
±2.014

	6% Mucilage
	126.623 d
±4.057
	42.435 b
±0.911

	6% Whole taro
	178.985 b
±9.653
	36.930 d
±2.165

	6% Demucilage taro
	170.668 b
±13.585
	36.708 d
±2.275


-Means, within the same column, followed by the same letter are not significantly different at <0.05.

- Means are followed by the corresponding Standard deviation.
Serum total cholesterol and triglyceride levels are also strongly related to the degree of diabetic control rats. The increased total cholesterol and triglyceride levels observed in diabetic rats may be the result of impaired liver function caused by the damage done by streptozotocin, which acts either directly or indirectly by enhancing the plasma glucose level (Van Horn, 1996 and Hwang et al ., 2005). The present study shows a noticeable significant decrement (Table 3) in triglycerides (TG) and harmful form of cholesterol (LDL and VLDL) as a function of mucilage diets, in all concentrations, utilization in feeding the diabetes rats in a comparison with the rats fed on the other tested diets, whole and demucilage taro, and basal taro. Such results were in accordance with that found by Aller, et al., (2004) and could be due to the presence of dietary fiber and its polysaccharides and consequently, a diet high in fiber has been linked to a decreased risk of cardiovascular disease (CVD), independent of dietary fat intake, energy intake and other dietary factors (Wolf, et al., 1999). On the other hand, the health role of the mucilage was concentration dependent, wherein triglycerides (TG) and harmful form of cholesterol were decrease and the desirable cholesterol form was enhanced as the mucilage concentration was raised in the diets (Table 3). The mechanism by which fiber lowers blood cholesterol remains undefined. Evidence suggests that some soluble fibers bind bile acids or cholesterol during intraluminal formation of micelles. The resulting reduction in cholesterol content of liver cells leads to an up-regulation of LDL receptors and thus increased clearance of LDL cholesterol (Anderson, et al., 1986). 
Although it is possible that the fermented products of these mucilages decreased liver capacity for de novo triglyceride and fatty acid synthesis through inhibition of key enzyme activities, particularly glycerol-3-phosphate acyltransferase and fatty acid synthase (Boban et al., 2006). Cholesterol profile and TG amount in the mucilage groups were changed to be more closed to that of the N. control group, agreed with that of Eskina, et al., (2007), confirmed the article that several metaanalyses have shown that the consumption of soluble fiber reduces total cholesterol and LDL-cholesterol levels (Brown, et al., 1999 and  Ripsin, et al., 1992).

Liver is the most important organ in the metabolism of drugs and other substances. Liver cell destruction shows its effects mostly as impairment in the liver cell membrane permeability, which results in the leaking out of tissue contents into the blood stream. In diabetic rats, the activity of serum ALP was significantly increased by relative 256.28% to their normal levels (Table 4), supporting our findings, that the liver was necrotized in diabetic rats. Therefore, the increase in the activity of ALP in serum is mainly due to the leakage of these enzymes from the liver cytosol into the blood stream (Mansour et al., 2002), which gives an indication on the hepatotoxic effect of streptozotocin. On the other hand, the administration of mucilage extract and whole taro to diabetic rats reduced ALP activity towards its normal values. In turn, mucilage was more effective than whole taro. The increase in ALP activity in serum is an indicator of liver destruction. In our study, serum ALP activity was controlled by mucilage treatment. The decrease in ALP activity in diabetic rats given demucilage extract shows liver damage.

Table (3): Serum triglycerides, Total cholesterol, HDL-cholesterol, LDL-cholesterol, and VLDL-cholesterol in streptozotocin-induced diabetic    rats fed different concentrations of taro mucilage (1, 3 and 6%), whole and demucilage taro (6%).
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Data presented in Table (4) shows that AST and ALT (the appreciate indicators of liver function) were affected by the mucilage implantation in the rat diets. It could be found a significant decrease in both AST and ALT in the mucilage diabetes rat groups than the other diabetes rat groups. Such trend was confirmed by the explanation of El-Etre, (2003), who reported that the extracted mucilage contains mainly polysaccharide which is a mixture of mucilage and pectin which possess an ameliorating role of liver function indicators, i.e., AST and ALT, as reported by Saleh at al., (2008). The liver function enhancement was more detectable as the mucilage was increased, wherein AST and ALT values were lowered to be more ordinary to the value of the normal rat group (N. control).

Kidney functions possessed a mucilage dependent model resemble to that of the liver functions corresponding rat groups. Uric acid is the major product of purine nucleotides, adenosine and guanosine; urea is the major nitrogen containing metabolic product of protein metabolism and creatinine is endogenously produced and released into body fluids and its clearance measured as an indicator of glomerular filtration rate (Burtis and Ashwood, 1996). The higher creatinine clearance rate in the diabetic animals suggests hyperfiltration in these animals. The diabetic rats had increased levels of uric acid, urea and creatinine, which are considered as significant markers of kidney function (Liu et al., 2006), which is in agreement with the present result. This means that the kidney functions indicators as discovered from Table (4) were ameliorated because of the mucilage utilization in diabetes rats. It may also due to the presence of some bioactive compounds in the mucilage led to an enhancement in Kidney functions confirmed the observation of (Motawi and Haggag, 1992) and implementation of the mucilage water extract of fenugreek seeds to improve kidney function during diabetes  in southeast of Asia.
For studying the effect of taro mucilage (1,3 and 6 %)  , whole taro (6%) and demucilage taro (6 %) on free radical production, the activities of SOD, GSH-Px ,  GSH and level of  TBARs were measured in Table (5). SOD, GSH-Px and GSH activities were significantly decreased in streptozotocin-induced diabetic rats and TBARs was significantly increased untreated diabetic rats (P. control) compared to control rats (N. control). Administration of diabetic rats with different concentrations of mucilages (1, 3, and 6%) , whole taro (6 %) and and demucilage taro (6 %) reduced TBARs level and increased SOD, GSH-Px, GSH activities compared with untreated diabetic rats. The highest antioxidant enzymes activities and the lowest value of TBARs were observed by rats fed on the diet supplemented with two concentrations of taro (3 and 6 %). Hyperglycemia in diabetic animals can cause oxidative stress, depleting the activity of the antioxidative defense system and resulting in elevated levels of oxygen free radicals Lee (2006). The possible sources of oxidative stress in diabetes might include autooxidation of glucose, decreased tissue and plasma concentrations of superoxide dismutase, catalase and glutathione reduced (Kowluru and Chan 2007). Present results are in agreement with those obtained by Li (2007)  who found that, polysaccharide was decreased blood glucose and increased the activity of serum SOD, which suggests that the antioxidant activity of polysaccharide is one of the mechanisms of hypoglycemic activity.

Table (4):  Liver (ALP, AST and ALT) and kidney (uric acid, urea and createnine) function estimation in streptozotocin-induced diabetic    rats fed different concentrations of taro mucilage (1, 3 and 6%), whole and demucilage taro (6%).
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Microscopically examination graphics of the pancreas of the tested rat groups were showed in Figure (1). It shows that there was no histopathological changes in the N. control after 2 months of feeding on the basal diet (Slide 1). Meanwhile, pancreas of diabetic rat fed on the same diet for the same period revealed a hyperplasia and a hypertrophy of B cells of islets of langerhan's (Slide 2) as well as a cystic dilatation of pancreatic duct (Slide 3). These examination noticed results are in agreement with Nematalla et al., (2007).
Table (5): Effect of taro mucilage (1, 3 and 6%), whole taro (6%) and demucilage taro (6 %) on antioxidant enzymes activities (SOD, GSH-Px, GSH) and TBARs concentration in diabetic rats.
[image: image5.emf]
A slight hypertrophy of islets of langerhan's was the only histopathologicl finding observed in pancreas of rat group pancreas sample fed on the 1% mucilage diet for the same period (Slide 4). However, the pancreas sample of 3% and 6% mucilage rats groups showed no histopathological changes (Slides 5 and 6, respectively). Pancreas Examined sample of rat group fed on 6% whole taro showed a hypertrophy of langerhan,s islets (Slide 7) and the corresponding sample of rat group fed on the 6% demucilage diet revealed vacoullation of some islets cells of langerhan's (Slide 8).

In general, it could be concluded that the suggested taro mucilage diets improved the diabetic status of rats. Such effect of mucilage in rats may be mainly due to the high amount of dietary fiber. The dietary fiber is both soluble and insoluble. These fibers would facilitate a slower absorption of glucose in the gastrointestinal tract (Cummings, 1985 and Wolver and Jenkins 1986). The effect of fermentation products of dietary fiber (such as acetate, propionate, and butyrate) should also be considered in the amelioration of diabetic status (Berggren, et al., 1993 and Bourquin, et al., 1996). Consequently, because of the current work shows a beneficial role of mucilage in management of many biological factors in induced diabetes rats, therefore, it has the potential to be used as a food supplement, including the preparation of diabetic foods.

[image: image6.emf]
Figure (1): Histopathological changes in pancreas samples of the tested rat groups 
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التأثيرالخافض للموسيلاج المستخلص من القلقاس على الفئران المصابة بمرض السكر
محمود عبدالله محمد صالح، نجلاء حسانين محمد حسانين ، منى حنفي محمود أحمد
معهد بحوث تكنولوجيا الأغذية- قسم الأغذية الخاصة والتغذية.

لوحظ في السنوات الأخيرة إزدياد الاهتمام باستخدام الأغذية كعوامل للمحافظة على الصحة (كما فى الأغذية الوظيفية) وكذلك تقليل أخطار المرض. وعامة فإن الميوسيلاج ، المستخلص من بعض المزورعات، عبارة عن مركب ذو صفات متميزة كمادة مضافة  غير محددة الأستخدام فى التصنيع الغذائى فقط ، بل أيضا تمتد إلى الإستخدمات الصحية والصناعية. وقد أوضحت العديد من الدراسات أنه يتكون من بعض المكونات التى تمتلك بعض الصفات العلاجية لفئران التجارب. 

ومن خلال وجهة النظر تلك فإن الدراسة الحالية قامت بفصل الميوسيلاج من القلقاس وتجفيفة واستخدامه بتركيزات مختلفة (1، 3، 6%) وذلك بالاضافة الى استخدام القلقاس الكامل او المنزوع منه الميوسيلاج (6%)، لمدة شهرين فى تغذية الفئران التى تم إصابتها بمرض السكر. وتم مقارنة تلك المجموعات من الفئران بمجموعتين أخرتين من الفئران الكونترول ثم تغذيتهما على الوجبة  الاساسية ، الاولى وهى الكونترول السالب اى بدون معاملة والثانية الكنترول الموجب التى تم اصابتها بمرض السكر.

وقد أظهرت نتائج الدراسة ان استخدام الميوسيلاج يؤدى إلى تحسين التعامل مع مرض السكر فى الفئران من خلال تنشيط عملية افراز الأنسولين وخفض مستوى الجلوكوز فى سيرم دم الفئران إلى المستوى الذى يماثل الموجود فى الكنترول السالب. كما لوحظ ان تقييم اختبارات الجلسريدات الثلاثية ، والكولسترول الضارة وكذلك عناصر أكسدة الدهون قد إنخفضت إنخفاضا ملحوظا فى المجموعات التى غذيت على الميوسيلاج عن تلك المجموعات الاخرى ، وعلى العكس من المجموعة الكنترول الموجبة. كذلك فقد وجد أن هناك اختلافات معنوية فى وزن  الجسم والأعضاء ، خاصة القلب والطحال ، فى الفئران التى غذيت على وجبات الميوسيلاج مقارنة بالمجموعات الأخرى ، مع عدم وجود إختلافات معنوية فى داخل تركيزات الميوسيلاج المستخدمة. وقد أظهرت نتائج الفحص التشريحى للبنكرياس أن مجموعات الميوسيلاج، خاصة (3 ، 6%) تكون أقرب فى التركيب التشريحى لعينة الكنترول السالب حيث لوحظ عدم وجود تغيرات ملموسة مقارنة بمجموعات الفئران الأخرى. وعامة فإن استخدام ميوسيلاج القلقاس فى الوجبات من الممكن ان ينظم ويحسن من وظائف الكبد والكلى ونتائج الفحص التشريحى للبنكرياس خلال فترة حياة الفئران المصابة بمرض السكر.











