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Abstract: The aqueous and methanolic extracts of the bark of C. verum were studied for their hypoglycaemic
and hypolipidaemic effects in hyperglycaemic (type IT) and in streptozotocin diabetic rats (type I). The
hypoglycaemic effect was determined following the Glucose Tolerance Test (GTT) model and the results were
compared to the control. The results of this research in type II showed an early and persistent hypoglycaemic
effect, since the first hour and throughout the experiment. Both doses of the aqueous extract and dose
200 mg kg™ of the methanolic extract, revealed the highest significant glucose lowering effect (p<0.001) as
compared to the control, followed by dose 400 mg kg™ of the methanolic extract, which reduced blood glucose
significantly (p<0.05) throughout the experiment. The onset of hypoglycaemic effect in diabetic rats was slow
but highly sigmificant as started at the 12th h. The reference drugs revealed no sigmficant hypoglycaemic effect
throughout the experiment. Regarding blood cholesterol, the onset of the hypocholesterolaemic effect in
type 11 started with a significant reduction (p<t0.05) at the 2nd h post dosing and continued till the 4th h post
dosmg. Glibenclamide reduced blood cholesterol sigmificantly (p<0.05) at the 2nd h only. Both extracts of
C. verum showed no sigmficant cholesterol reduction in type I diabetic rats. Insulin reduced blood cholesterol
significantly (p<0.05) at the 2nd h only. Concerning the effect of C. verum on the level of blood triglycerides,
the aqueous and methanolic extracts, reduced blood triglycerides of hyperglycaemic rats, significantly (p<<0.05)
and (p=<0.001), respectively at the 2nd h post dosing as compared to the control. In diabetic rats, the aqueous
extract reduced blood triglycerides significantly (p<0.001) at the 2nd and 4th h post dosing. The effect of the
methanolic extract was highly significant (p<0.001) but slower in its action, as it started at the 4th h. In
conclusion, the bark of C. verum confirmed its traditional use in herbal medicine as an antidiabetic agent which
can be more effective than the commonly used hypoglycaemic drugs.
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INTRODUCTION in management of diabetes (Subramanian et al., 1996).
However, search for new antidiabetic drugs continue.
Diabetes 13 world-wide in distribution and its

incidence is rising. In the year 2000, 150 million people Cinnanonuum verwm: Family (Lauraceae) is a moderate
world-wide had diabetes and this is expected to double by sized tree. The bark is smooth, light pinkish brown and
2010 (Christopher et af., 2002). In spite of the introduction  thin, with a strong, pleasant small and spicy, burning
of synthetic hypoglycaemic agents, diabetes and the  taste. Its habitat is India. Its active ingredient is a water
related complications continue to be a major medical  soluble poly phenol compound called MHCP. This

problem (Satyanarayana et al, 2004). Therefore, the = compound mimics insulin, activates its receptor and works
search for more effective and safer hypoglycaemic agents synergistically with insulin in cells. Cinnamon can
has continued to be an important area of active research.  improve glucose and cholesterol (Alam, 2003). In folkloric

Many medicinal plants have been found to be successful ~ medicine, C. verum is used for treatment of renal diseases,
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diabetes mellitus, productive cough and is also used as a
CNS stimulant, memory activator and menstrual cycle
stimulant (Elghazali et al, 1998). The essential o1l in
Cimnamon has demonstrated strong antibacterial and
antifungal properties (Bruneton, 1995). Cinnamon bark has
also shown strong lipolytic activity, hydrolysing fats
(Leung and Foster, 1996).

MATERIALS AND METHODS

Plants: The bark of C. verum (Lauraceae) was obtained
from Omdurman General Market and was authenticated by
the botanists at the Medicinal and Aromatic Plants’
Research Institute in Khartoum.

Preparation of the aqueous extract: About 100 g of the
bark of C. veruwm were weighed, immersed in cooled
boiling distilled water and then incubated in a water bath
at 60°C for 4 h after which they were filtered. The filtrate
was freeze dried (Bruneton, 1995).

Preparation of the methanolic extract: Sixty grams of the
bark of C. verum were weighed and packed m Soxhlet
apparatus using 500 mL of petroleum ether followed by
chloroform, as solvents to separate lipids and terpenoids.
The sample was then extracted using methanol as a
solvent to get the polar constituents of the plants. The
extract was evaporated till dryness using a rotatory
evaporator (Harborne, 1973).

Animals: Adult male wistar albino rats weighing
70-300 g were used in this study. Rats were obtained from
the Faculty of Pharmacy, University of Khartoum. They
were divided mto groups of tens among the controls,
standards and subgroups of samples. They were supplied
with a standard pellet diet and tap water ad libitum.

Experimental type II diabetes mellitus (Glucose
tolerance test): Rats were divided into groups of tens
among the controls, standards and samples. After 18 h
fast, blood samples were obtained from the retro orbital
plexus of rats (Khanna et al, 1992.) using heparinized
capillary tubes. The zero tume sample was collected
and then all groups of ammals were over loaded with
(2 g kg™ of 50% glucose intraperitoneally, the control
was given distilled water, the standard was given
(10 mg kg™ of Glibenclamide, while the tested groups
were given (400 and 200 mg kg™") of the aqueous and
methanolic extracts orally. The 1, 2 and 4 h samples,
collected and the plasma obtained
centrifugation was estimated for glucose, cholesterol
and triglycerides.

were after
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Experimental type I diabetes mellitus (Streptozotocin
induced diabetes): In this experiment, induction of
diabetes in rats was achieved by destruction of the
pancreatic cells using an intraperitoneal mjection of
Streptozotocin (STZ), at a dose of 60 mg kg™ (by wt),
dissolved m the citrate buffer at a concentration
of 20 mg mL™" to provide a pH of 4.5 (Rakieten ef af.,
1963; Heor and Jahuke, 1967).

Soluble insulin at a dose of 3 U kg™ diluted
100 times was used as standard (reference drug) and
samples were collected at 0, 4, 8 and 12 h (Suba et al.,
2004). Samples were then analysed biochemically for
glucose (Trinder, 1969), Cholesterol (Richmond, 1973) and
triglycerides (Vad, 1960).

Statistical analysis: Data were expressed as mean+SE of
means using paired student’s t-test (Mendenhall, 1971).

RESULTS AND DISCUSSION

Phytochemical screening of
triterpenes alkaloids, tannins and saponin. In type 1, both
doses of the aqueous extract and dose 200 mg kg™ of the
extract, a highly significant
hypoglycaemic effect (p<<0.001) throughout the experiment

revealed presence

methanolic showed
as compared to the control. Dose 400 mg kg™ of the
methanolic extract showed a significant reduction
(p<0.05), throughout the experiment, while Glibenclamide
showed a slower significant reduction (p<0.03) at the
4th h post dosing (Table 1 and 2).

In diabetic rats both doses of the aqueous extract
and dose 400 mg kg™ of the methanolic extract reduced
blood glucose significantly (p<0.001) at the 12th h post
dosing. Insulin showed no significant reduction at all
(Table 3 and 4).

Concerning blood cholesterol, the two extracts of
C. verum showed a significant reduction (p<0.05) at the
2nd h post dosing m type II and the effect
contimied till the 4th h post dosing. Glibenclamide
reduced blood cholesterol significantly (p<0.05) at the
2nd h only (Table 1 and 2).

Both extracts of C. verum showed no sigmficant
reduction in type I diabetic rats. Insulin reduced blood
cholesterol significantly (p<0.05) at the 2nd h only
(Table 3 and 4). Regarding blood triglycerides. The
acqueous and methanolic extracts of C. verum, reduced
blood triglycerides of hyperglycaemic rats, significantly
(p<0.05) and (p<0.001), respectively at the 2nd h post
dosing as compared to the control (Table 1 and 2). In
diabetic rats, the aqueous extract reduced blood
triglycerides significantly (p<0.001) at the 2nd and 4th h
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Table 1: Effects of the aqueous extract of C. verum on the blood glucose, cholesterol and triglvcerides of hyperglycaemic rats

Blood glucose (mg dL.™!)

0 1 2 4
Narmne of groups (h)
Control (water) 110+£8.9 166.8+7.51 129.4+17 110.4+8.5
Glibenclamide (10 mgkg™) 10545.8 141.7432.8 87.3842.80 86.7410.45%
C. verum (400 mg kg™ 73.949.9 93,541 g%+ 92, 740+ 87,540, 7+
C. verum (200 mg kg™ 93.6£7.5 88,847 g%+ 8542 34+ 72,544, 1%
Cholesterol (mg dL™)
Control (water) 75.846.7 104.2£16.8 107.2+6.4 83.5+6.4
Glibenclamide (10 mgkg™) 88+8.87 8748.2 83.6+2.8* 86.4+21.2
C. verum (400 mg kg™ 69.445.1 111.8£20.5 92.6+17.9% 86.741 4%
C. verum (200 mg kg™ 70.243.7 72,8446 90.4+1.8% 80.6£6.0%
Triglycerides (mg dL™)
Control (water) 108+13.6 118.5£11.2 135.2£19.4 122.2+16.5
Glibenclamide (10 mgkg™) 132.2£10.5 140.6£10.2 134.8£16.3 144.4+9 4
C. verum (400 mg kg™ 138.4+11 144+4.5 121+14.2% 115+10.0
C. verum (200 mg k™) 131.2+10.9 129.2+6 136.8485 120.247.5
Table 2: Effects of the methanolic extract of C. verum on the blood glucose, cholesterol and triglvecerides of hyperglycaemic rats
Blood glucose (mg dL™")
0 1 2 4
Namne of groups (h)
Control (water) 110+8.9 166.8+7.51 129.4+£17 110.4+8.5
Glibenclamide (10 mg kg™) 105+5.8 141.7432.8 87.38+2.89 86.7410.45%
C. verum 400mgkg™) 108.6+8.3 122.541.2% 90,611 6.2%* 90.7+11.2%
C. versm (200 mg ke™) 97.6+7.6 104,201 5% 91,247 444 TGS, S
Chuolesterol (mg dL™)
Control (water) 75.8+6.7 104.2+16.8 107.2+6.4 83.5+6.4
Glibenclamide (10 mgkg™) 88+8.87 87+8.2 83.6+2.8* 86.4+21.2
C. verum (400 mg kg™ 69.4+5.1 92.6+17.9 101.8+£20.5 86.7+1.4%
C. versm (200 mg ke™) 70.243.7 72.844.6 90.4+1.8* 80.6+6.5%
Triglycerides (mg dL™)
Control (water) 108+13.6 118.5+11.2 135.2+19.4 122.2+16.5
Glibenclamide (10 mg kg™) 132.2410.5 140.6+10.2 134.8+16.3 144.4+0.4
C. verum (400 mg kg™ 138.4+11 124+4.5 111414, 2%% 105+10.0
C. verum (200 mg kg™ 131.2+10.9 120.2+46 116.8+8.5%* 108.2+7.5
Table 3: Effects of the aqueous extract of C. verum on the blood glucose, cholesterol and triglycerides of diabetic rats
Blood glucose (mg dL™")
0 4 8 12
Name of groups (h)
Control (water) 286.2+18.2 226.6+12.5 202.8+56.5 277+56.5
Glibenclamide (10 mg kg™) 311.8+46.3 221.2455 259.8+64.9 266.6+49.4
Soluble insulin 3U kg™ 273.6+18.3 286.846.6 22642 22246.6
C. verum (400 mg kg™ 30347.2 2544423 4 182.4462.8 156,264, 2%+
C. verum (200 mg kg™ 203.8+7.7 269.2445.1 202.8431.5 18618, 7++
Cholesterol (mg dL™)
Control (water.) 66+10.2 61+£3.7 53+£5.4 56.8+£5.9
Glibenclamide (10 mgkg™) 98.6+18.6 112+17.4 974415 56.8+4.9
Soluble insulin (3U kg™ 40.4+2.5 31.443% 34248 42421
C. verum (400 mg kg™ 95.846.5 79420.6 50.646.7 5041.6
C. verum (200mgkg™) 100.4+53 73.2+13.8 58.6+19.3 54.4+19.2
Triglycerides (mg dL™)
Control (water) 247.2£35.7 227.8420.3 187+15.3 284+54.3
Glibenclamide (10 mgkg™) 123.2£22.5 222.4452.3 247455.9 230.4461.5
Soluble insulin (3 Ukg ™) 57.8£12.8 33.244.8% 33.6£2.5% 4246.5%
C. verum (400 mg kg™ 285.8+34.8 305447.1 88.6+19,2+%+ 1656474+
C._verum (200 mg ke™) 186.8+65.7 227.8420.3 88,2420 5** 88.6+28%*
(Data are expressed in meantstandard error of mean). * = (p<<0.05), ** = (p<0. 001)

post dosing. The effect of the methanolic extract was
highly significant (p<0.001) but slower mn its action, as
it started at the 4th h (Table 3 and 4). In accordance
to the recommendations of the Expert Committee
(2002) on diabetes mellitus, 1t 1s 1important to
mvestigate the hypoglycaemic action for plants

which were traditionally used in traditional medicine
(Alarcon-Aguilara ef al., 1998). The himited efficacy and
the draw back of the currently used hypoglycemic agents
prompted the scientists world-wide to search for more
effective phytomedicenes (Ralman and Zaman, 1589).
More than 1200 species of plants have been used ethno-
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Table 4: Effects of the methanolic extract of C. werum on the blood ghicose, cholesterol and triglycerides of diabetic rats

Blood glucose (mg dL™1)

0 4 8 12
Namne of groups (h)
Control (water) 286.2+18.2 226.6+12.5 202.8+56.5 277+£56.5
Glibenclamide (10 mgkg™) 311.8446.3 221.2455 259.8464.0 266.6:49.4
Soluble insulin (3 Ukg™) 273.6+18.3 286.8+6.6 22642 22246.6
C. verum (400 mgkg™) 235.4+12.4 315.6+31.9 206.2+54.1 203.6157.1%*
C. versm (200 mg ke™) 230.4+15.4 220.4+25.9 205.6+32.3 187.4+41.7
Cholesterol {mg dL™)
Control (water. 10 mL kg™) 66+10.2 6143.7 53+5.4 56.8+5.9
Glibenclamide (10 mgkg™) 98.6+18.6 112+17.4 97.4415 56.8+4.9
Soluble insulin (3U kg™") 40.4+2.5 31.4+3 34.2+.8 42421
C. verum (400 mgkg™) 58.4+8.2 51.8+7.1 45.2+5.9 42.6£1.7
C. verum (200mgkg™) 7934 A8.6+5.1 52.8+2.5 47.8£2.9
Triglycerides (mg dL. ™)
Control (water) 247.2£35.7 227.8420.3 187+15.3 284+54.3
Glibenclamide (10 mgkg™) 123.2£22.5 222.4452.3 247455.9 230.4461.5
Soluble insulin (3 Ukg™) 57.8+12.8 33.24+4.8% 35.6£2.5% 42+6.5%
C. verum (400 mgkg™) 210.8+£51.2 283.4+16.2 165.2£22.6 165.8+43. 7#*
C. vertm (200 mg kg™ 179.8+65 195+57.9 223.2461.4 165.2443.1 %%

(Data are expressed in meantstandard error of mean) * = (p<0.03), ** = (p<0.001)

pharmacologically or experimentally to treat symptoms
of diabetes mellitus. They represent >725 genera in
183 families. The most frequently sited families are
Asteraceae, Fabaceae, Poaceae, Laminaceae and
Liliaceae (Thorne, 1981). According to the taxonomy of
Elghazali et al. (1998), C. verum belongs to the family
Lauraceae.

The biologically active components of plants with
hypoglycaemic action include; flavonoides, alkaloids,
glycosides, polysaccharides, peptidoglycans, steroids
and terpenoides (Grover et al., 2002). In thus study,
phytochemical screening of Cinnanonmim verwm revealed
presence of triterpenes alkaloids, tannins and saponin. In
addition Oliver-Bever and Zahnd (1979) reported presence
of volatile cil, cinnamic aldehyde and terpenoides.

Thus components, alkaloid, salicylic
may be responsible for the hypoglycemic activity of
hypoglycaemic plants (Shani et al., 1974). Coumarin an
active constituent of Trigonella was found to have a

such as

profound hypoglycemic activity n normal and alloxan
diabetic rats (Shirwailar et al., 2004). Thus presence of
alkaloids and coumarin in Cicer arientinum are probably
responsible for its hypoglycaemic activity.

Many plants are recently studied for theiwr
hypoglycaemic effects. The leaf alcohol extract of the
plant Aunona squamosa was investigated for its
anti-diabetic activity in diabetic rats. The findings showed
the significant anti diabetic potential of the extract in
monitoring the diabetes rats (Lemela et al., 1985).

In studying the antihyperglycemic, effect of the
ethanol extract of G. montamim leaves to diabetic rats, the
results mdicatated a positive role of G. monianum as
atherapeutic agent for diabetes (Ramkumar et al., 2007).
The results of this current study showed that the extracts

of the bark of C. verwm possess blood glucose lowering
effect in both hyperglycaemic (Table 1 and 2) rats and in
diabetic rats (Table 3 and 4).

CONCLUSION

The folk use of C. verum may be validated by tlus
study. The bark of this plant seems to have a promising
value for the development of potent phytomedicine for
diabetes.

REFERENCES

Alam, K.R., 2003. Diabetic support formula, diabetes care.
Agric. Univ. Peshawar Pak., 26: 3080-3086.

Alarcon-Aguilara, F.J, R. Rornan, S. Perez-Gutierrez,
A, Aguilar-Contreras, C.C. Contreras-Weber and
IL. Flores-Saenz, 1998. Study of the anti-
hyperglycaemic  effect of plants wused as
antidiabetics. I. Ethnopharmicol., 61: 101-110.

Bruneton, J., 1995, Pharmacognacy, Phytochemistry,
Medicinal Plants. 2nd Edn., Lavoisier Publishing,
Paris.

Christopher, H., R. Edwin Chilvers, A. Nicholas, R. Nicki,
A. Colledge John and A. Hunter, 2002. Davidsons
Principles and Practice of Medicine. With Student
Concult. 19th Edn., Churchill Livingstone, New York.

Elghazali, EB.J., K. Sh-Eltohami, 5. Mahjoob, 3. Abdalla
Wail and SM. Yagi, 1998. Common medicinal plants
in Khartoum state. National Center for Researches,
Khartoumn Sudan. Sudan Medical Journal, pp: 25-27.

Expert Committee, 2002. Report on the diagnosis and
classification of diabetes mellitus. Diabetes Care,
25: 5-20.

24



Res. J. Pharmacol., 4 (1): 21-25, 2010

Grover, JK., S. Yadav and V. Vats, 2002. Medicinal
plants of India with anti-diabetic potential. T.
Ethnopharmacol., 81: 81-100.

Harborne, 1.B., 1973. Phytochemical Methods. A Guide to
Modern Techniques of Plant Analysis. 1st Edn.,
Chapman and Hall, T.ondon, TSBN: 0412572605,

Heor, R.R. and H.K. Tahuke, 1967. Hydrocarbon chemistry.
T. Am. Chem. Soc., 89: 480-488.

Khanna, A K., R. Chander, N.K. Kapoor, C. Smgh and
A K. Sryvastava, 1992. Hypoglycaemic activity of
T. chebuain in rats. Fitoterapia, 4: 315-356.

Lemela, M., . Cadavid, A. Gato and I M. Calleja, 1985.
Effect of Lythrum saricaria in normoglycaemic rats.
I. Ethnophaemacol., 41: 83-91.

Leung, A.Y. and S. Foster, 1996. Encyclopedia of Common
Natural Ingredients Used in Food, Drugs and
Cosmetics. 2nd Edn., John Wiley and Sons, Inc.,
New York.

Mendenhall, W., 1971. Introduction to Probability
Andstatistics. 3th Edn., Wadsworth Publishing
Company Inc., Belmont, California.

Oliver-Bever, B. and G.R. Zahnd, 1979. Plants with
oral hypoglycemic action. Q. I. Crude Drug Res.,
17:139-196.

Rahman, AU. and K. Zaman, 1989. Medicinal plants
with hypoglycaemic activity. Ethnopharmacology,
26: 1-55.

Ralaeten, N., ML. Rakieten and M.V. Nadkarni, 1963.
Streptozotocin as an anti tumor and antidiabetic
agent. Cancer chemo. Streptozotocin as an anti tumor
and antidiabetic agent. Cancer chemo. Ther. J.
Compar. Pathol., 29: 91-98.

Ramkumar, KM., P. Rajaguru, M. Latha and R. Ananthan,
2007. Ethanol extract of Gymmema montanun: leaves
reduces glycoprotein components in experimental
diabetes. Nutr. Res., 27: 97-103.

25

Richmond, V.C., 1973. Cholesterol-enzymatic colorimetric
tests (CHOD-PAP). Clin. Chem., 19: 1350-1356.
Satyanarayana, T., T. Sarita, M. Balaji, A. Ramesh
and K. Murthy, 2004, Antihyperglycaemic and
hypoglycaemic effect of Thespesia populena fruit in
normal and alloxan. Tnduced diabetes in rabbits.

Saudi Pharmaceut. J., 12: 2-3.

Shani, J.A., A, Goldschmied, B. Joseph, Z. Ahronson and
F.G. Sulman, 1974. Hypoglycaemic effect of trigonella
foenum graceum and lupinus termms seeds and their
major alkaloids in alloxan diabetic and normal rats.
Arch. Int. Pharmacodyn. Ther., 10: 227-237.

Shirwaikar, A., K. Rajendran and C. Dinesh, 2004. Oral
antidiabetic activity of Annona squamosa leaf
alcohol extract m NIDDM rats. Pharm. Biol., 42: 30-35.

Suba, V., T. Murugesan, R.B. Rao, 1. Ghosh and
M. Pal et af, 2004. Antidiabetic potential of
Barleria lupulina extract in rats. Fitoterapia, 75: 1-4.

Subramemnian, A., P. Pushpangadan, S. Rajasekharan,
D.A. Evans, P.G. Latha and R. Valsaraj, 1996. Effects
of Artinrisia pallens wall on blood glucose levels in
normal and alloxan induced diabetic rats. T
Ethnopharmacol., 50: 13-17.

Thormne, RF., 1981. Phytochemistry and Angiosperm,
Phylogeny. In: Summary Statement, Young, D.A. and
D.S. Seigler (Eds.). Pragger Scientific, New Yorl,
pPp: 233-295.

Trinder, P., 1969. Determination of blood glucose using an
oxidase-peroxidase system with a non-carcinogenic
chromogen. I. Clin. Pathol., 22: 158-161.

Vad, B.G,
the treatment of diabetes. Maharasthra
6: 733-733,

1960. Place of momordica charantia in
Med. T,



