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ABSTRACT

Psidium guajava belongs to the family of Myrtaceae, is widely grown in Sistan and Balochistan provinces in the South of Iran. P.
guajava is known in folk medicine as a medicinal plant that used as hypotensive and anti-diabetic. In the present studies aqueous
green leaf extract of P. guajava (400 mg/kg) showed a strong glucose lowering effect after oral administration in rats. The decrease of
glycemia has reached to 30% of the control value 2 h after glucose loading. The amount of glucose absorbed in a segment jejunum in
situ was 9.32+0.32 mg in the presence of tea extract as compared to control (14.55 +045 mg ) during 2 h (P<0.05). The results indicate
that aqueous extract of tea has a significant anti hyperglycemic effect that may be caused in part by the reduction of intestinal glucose
absorption.
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INTRODUCTION

Diabetes mellitus is a chronic metabolic disease, which can be classified into type 1 diabetes (insulin-dependent
diabetes mellitus or IDDM) and type 2 diabetes (non-insulin dependent diabetes mellitus or NIDDM). The
prevalence of diabetes is rapidly increasing in industrialized countries and type 2 diabetes accounts for 90% of the
disease. In type 2 diabetes, insulin-resistance is a characteristic feature and several drugs to increase the insulin
sensitivity are currently being used in clinic. However, currently available drugs for type 2 diabetes have a number
of limitations, such as adverse effects and high rates of secondary failure (Ebadi et al., 2005; Aguilar et al., 1994;
Kim et al., 2001; Joy and Kuttan, 1999).

Many indigenous Iranian medicinal plants have been found to be useful to successfully manage diabetes
(Shokrzadeh et al., 2005; Ebadi et al., 2005). Despite the introduction of hypoglycemic agents from natural and
synthetic sources diabetes and its complications continue to be a major problem in the world population (Loew and
Kaszkin, 2002).

In the course of this investigation, an aqueous extract of Psidium guajava L. (Myrtaceae) exhibited promising
inhibitory activity. Psidium guajava is commonly known as guava, guyava and kuawa or in false Zeytun in Sistan
and Balochistan province in the south of Iran (Ebadi et al., 2005; Begum et al., 2002) . The place of origin of the
guava is uncertain but needs a tropical location and full sun. This small evergreen tree belongs to the Myrtaceae
family and has been claimed to be useful in the treatment of diarrhea, dysentery and acute gastrointestinal
inflammation (Aguilar et al., 1994; Lozoya, 1999). An alcohol extract of guava leaves exhibited spasmolytic effects
on isolated rat and guinea-pig ileum (Lozoya et al., 1990) and effects of the extract from guava leaves on acute
diarrheic disease has been described (Lozoya et al., 2002). Leaves of this plant have been reported to contain several
compounds such as various terpenoids (Meckes et al., 1996; Begum et al., 2002), flavonoids (Lozoya et al., 1994)
and tannins (Tanaka et al., 1992). In particular, quercetin, the best-known flavonoid from guava leaves, exerted
spasmolytic action through a calcium-mediated mechanism (Morales et al., 1994). Maruyama et al. (1985) reported
that the butanolsoluble fraction prepared from 50% ethanol extract from P. guajava leaves inhibited the increase of
the plasma sugar level in alloxan-induced diabetic rats and decreased plasma glucose level in the glucose tolerance
test. In addition, the butanol- and water-soluble fractions were all found to suppress adrenalin-induced lipolysis in
fat cells from rat epididymal adipose tissues (Maruyama et al., 1985). Hypoglycemic effect in alloxan-treated mice
and diabetic volunteers exerted by the fruit extract from P. guajava has also been reported (Cheng and Yang, 1983).

The purpose of this study is to study the hypoglycemic effect of aqueous leaf extract of P. guajava grown in
Sistan and Balochistan province on hyperglycemia induced by oral glucose tolerance test (OGTT) and on alloxan-
induced diabetic rats. The intestinal glucose absorption was measured in situ in a perfused jejunum segment in order
to determine one of the probable mechanism of antihyperglycemic effect of P. guajava.
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MATERIALS AND METHODS

All procedures in this study was carried out at December 2003, in Central laboratory of Mazandaran medical
canter (Sari — Iran). Samples of P. guajava was collected from some areas of Zahedan city in Sistan and Balochistan
provinces in the south of Iran and prepared for experiment based on Zhang et al., (1999). Male wistar rats weighing
250-350 g prepared from Pasteur institute and were kept in a room maintained at a temperature of 23°C .Animals
were fasted for 16 h before the OGTT. Glucose (1 g kg™ ) was administered by gavages 30 min after oral
administration of 400 mg kg™ leaf water extract of P.guajava. Glibenclamide at dose of 2 mg kg™ was used as a
reference drug. Blood glucose level was measured each hour after glucose loading in rats under light ether
anesthesia (Bergmeyer and Bernt, 1980). Rats were treated intraperitoneally with 150 mg kg™ day™ of alloxan for 3
Consecutive days. Three days after the last alloxan injection, only rats with fasting glycemia more than 1.5 g I"* were
used. They were divided into two groups and After 16 h of fasting, treated orally with 400 mg kg™ of plant extract or
distilled Water (control), respectively. Blood samples were obtained 30 min before and 60,120, 180min after
treatment . The effect of the water leaf extract obtained from P. guajava was tested in a perfused Jejunum segment (6
cm) in fasted rats for 36 h and anaesthetized with sodium Pentobarbital (50 mg kg™, i.m.). The bilberry infusion was
added to a 3 final concentration 400 mg kg™. The system was set at constant temperature of 37°C, and the perfusion
rate was 0.53 ml min™ for 2 h. The controls were perfused with the perfusing solution without plant extract.
Student's t-test was used for statistical analysis and P<0.05 was considered to be significant (Bergmeyer and Bernt,
1980).

RESULTS AND DISCUSION

A strong antihyperglycemic effect of P. guajava (400 mg kg™) was observed at the first Hour after glucose

loading in rats under OGTT (Table 1). In alloxan-induced diabetic rats, the oral administration of the aqueous
extract of P. guajava did not modify the blood glucose level. On the contrary, a strong antihyperglycemic effect of
P. guajava (400 mg kg™) was observed. The fall of glycemia was approximately 30% vs. control. This effect was
still present 120 min after the oral administration of glucose.
Glibenclamide at dose of 2 mg kg™ resulted more active at all the time tested. The intestinal glucose absorption in
situ on jejunum segment showed that leaf water extract significantly reduced the absorption of glucose. The amount
of glucose absorbed in controls during 2 h was (14.55 +045mg) vs. (9.32+0.32mg) in the presence of bilberry extract
(P<0.05).

Table. 1. Effect of oral treatment of 400 mg kg™ of P. guajava aqueous leaf extract on plasma glucose level of rats.

Time (Min) Glucose level (g I'")
Controls Leaf Extract Glibenclamide
-30 1.23 1.21 1.13
0 1.22 1.23 1.15
30 1.45 0.89 1.12
60 1.55 0.90 1.15
90 1.23 0.82 0.79
120 1.45 0.81 0.82
150 1.21 0.86 0.85
180 1.33 0.87 0.82

We have not observed any sign of intestinal irritation due to the presence of plant aqueous extract. P. guajava
traditionally has been used for a number of ailments including diabetes. In the present study we demonstrated an
antihyperglycemic effect of the aqueous leaf extract of P. guajava grown in Sistan and Balochistan province. The
lack of hypoglycemic effect of P. guajava aqueous leaf extract in alloxan-induced diabetic rats which is a model of
diabetes with hypoinsulinemia demonstrates that this extract may act on glucose homeostasis by extra pancreatic
way. It indicates that the presence of insulin is required for the hypoglycemic activity of P. guajava. We have shown
that P. guajava inhibits significantly glucose absorption in small intestine in rats under anesthesia. This can be
considered as one of the mechanisms by which this extract can regulate the glucose homeostasis in glucose loaded
rats. However, this result does not exclude the other mechanisms regulating the peripheral glucose homeostasis
(Tonks, 2003; Dadke and Chernoff, 2003)
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The results indicate that aqueous extract of P. guajava grown in Sistan and Balochistan province had a
significant antihyperglycemic effect which may be caused in part by the reduction of intestinal glucose absorption.
The integration of a menu with P. guajava may be possible and recommendable for the management of diabetes.
Other experiments are necessary to determine the other mechanisms of antihyperglycemic action of P. guajava and
the active fractions involved in this effect. However, in some studies of laboratory cultures and animals, an extract
of P. guajava leaves has shown the opposite effect but in many cases, researchers noted that animals treated with P.
guajava water leaf extract produced increased amounts of insulin. In one of the studies, decreased blood sugar
occurred in animals with both high and normal blood sugar levels (Nagarajan et al, 1987; Perfumi and Tacconi,
1996 ; Ponnachan et al, 1993 ; Rajasekharan and Tuli, 1976). We observed that P. guajava improved oral glucose
tolerance in rats. It is therefore likely that P. guajava is prophylactic against diabetes and ameliorates diabetic
hyperglycemia. P. guajava consumption at moderate doses may be associated with a reduced risk of type 2 diabetes
in apparently healthy individuals by controlling postprandial hyperglycemia. Much more research is needed to prove
or disprove the possible effects of P. guajava 's aerial parts on blood sugar (Cheng and Yang, 1983 ; Shokrzadeh et
al., 2005; Hamaguchi et al., 1995; Hong et al., 2004 ; llling et al.,1951; Saltiel and Kahn, 2001; van Huijsduijnen et
al., 2002).
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