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ABSTRACT

Boswellia dalzielii Hutch is frankincense producing tree plant, belloggo the family Burseraceae
and found in West Africa. The stem bark is usectihnomedicine for the treatment of fever,
rheumatism and gastrointestinal troubles and has &leen reported to possess anti-ulcer,
antidiarrhoeal, antibacterial and antifungal atitdg, but there is no record of its hypoglycemic
activity in the literature. The hypoglycemic effeaft the aqueous stem bark extractBulwellia
dalzielii was therefore studied in this work using maleradbiice weighing between 15-40g and
was compared to that of chlorpropamide, a standigmbglycemic agent. The extract lowered
blood glucose concentration significantly in botbrmal and alloxan induced hyperglycemic
animals at doses of 153mg/kg and 297mg/kg correipgrio 17% and 33% of the lsB(median
lethal dose). Phytochemical screening of the ekshowed the presence of saponins, tannins and
flavonoids.The result gave evidence that the aguesiam bark extract dBoswellia dalzielii
possess hypoglycemic effect, similar to that ofrphopamide and can therefore be used in the
treatment of diabetes mellitus.
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INTRODUCTION
Hyperglycemia is a condition which signifies higledid sugar levels and is highly implicated in thsedse condition
known as diabetes mellitus.

Diabetes mellitus can be classified into two majasses: type 1 and type 2 diabetes. In type lethab patients must
administer insulin medication regularly in orderstarvive. (Samreen, 2009; WHO, 1999). Type 2 diebéd the most
common type of diabetes (Samreen, 2009; WHO, 1996jal hypoglycemic agents, such as sulfonylureas e
chlorpropamide can be used in the managementsfyiiie of diabetes.

Despite the presence of oral, hypoglycemic agenthé pharmaceutical market, diabetes and theetelzamplications
continued to be a major medical problem (Neektsdi., 2010). Also, synthetic antidiabetic agents predundesirable
side effects, such as hypoglycemia. Therefore bdfarca novel antidiabetic drug from plants, isdeg since they have
well been recorgnized as an important source ofigitag new drugs (Chauhas al., 2010).

Boswellia dalzidii is a frankincense producing tree growing to 13 rengtigh of the wooded savanna, with
characteristically pale papery bark and belonghédfamily Burseraceae. The stem barlBo$wellia dalzielii has found
various uses in ethnomedicine, including the treatnof fever, rheumatism and gastrointestinal tlesi§Burkill, 1965;
Evans, 1989). It has also been reported to poss#ssiicer (Nwinyiet al., 2004), antidiarrhoeal (Etuét al., 2006),
antibacterial and antifungal activities (Ntiejumakand Alemika, 1991; Adelakwat al., 2001).

Compounds isolated from the stem barkBuobwellia dalzielii includes: Protocateuchuic acid, gallic acid anldylet
gallate, a diterpenoid- incensole, and a triterpr®-O-acetyl-11-ket@3-boswellic acid (Alemika, 2001). Very little is
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known of the antidiabetic activity of the stem bafiBoswellia dalzielii, therefore this study is aimed at evaluating the
antidiabetic effect of the aqueous stem bark extrBBoswellia dalzielii.

MATERIALS AND METHOD

Collection and Preparation of Plant Material

The plant material was collected from Jos, Plat8taie, Nigeria and was authenticated by companwvith voucher
specimen (Number: UJ/PCG/HSP/89B13), depositetieahérbarium of the Department of Pharmacognosylfaof
Pharmaceutical Sciences, University of Jos, Nigeftee stem bark oBoswellia dalzi€lii collected was chopped into
small pieces with the aid of a cutlass and aireldt@obtain the dried plant material. 2kg of theedmplant material was
weighed out and soaked in 3.5 litres of distilledtev (50C). This was filtered after 24hours (infusion). Thigrate
obtained was freeze-dried with a LYOBAC GT-2 freelzger at the National Institute for PharmaceutiRakearch and
Development (NIPRD), Abuja, Nigeria and storedrinadr tight container.

Experimental Animals

Male albino mice with weight between 15-40g obtdifiom the National Veterinary Research Institem, Plataeu
State, Nigeria were used for this research. Thmailsi were allowed free access to food and watea fperiod of one
week (acclimatization) prior to the commencemerthefexperiment.

Experimental Design
Median Lethal Dose Determination
Median lethal dose (L§3) determination was carried out according to th¢hoa of Lorke, (1983).

Test for Hypoglycemic Activity

The test for hypoglycemic activity was carried muhormal and alloxan induced hyperglycemic animitg the normal
(normoglycemic animals), 20 animals were dividetb ifour(4) groups of five(5) animals each (GroupDh- The
animals were allowed water only for 12 hours. Theye then treated as shown in Table 1. The indalitheatment was
administered intraperitoneally.

Table 1: Treatment Administered to Normoglycemidrals.

Group Treatment Dose

A Distilled water Equivolume with group C

B Crude extract 153mg/kg body weight (17% of k§)
C Crude extract 297mg/kg body weight (33% of k§)
D Chlorpropamide (reference drug) 00mhg/kg body weght

The same procedure was followed to test for hypmmghjic effect in alloxan induced hyperglycemic arlBnaxcept that
the animals were induced intraperitoneally with kg body weight of alloxan monohydrate (singles&)o and given
a three day resting period (to enable the developofehyperglycemia) before treatment.

Determination of Blood Glucose
Immediately after treatment, blood glucose conegiatn (BGC) was determined at 0,2,4,8 and 24 hausig a Life
scan, one touch ultra easy glucometer, manufactwredfescan inc., Milipitas, USA.

Phytochemical Screening

Phytochemical screening was carried out for thesgmree of alkaloids, saponins, tannins, anthraongs, cardiac
glycosides, steroids and flavonoids. The testewarried out as described by Trease and Evans8)Ehd Sofowora,
(1982).

Statistical Analysis
Data for hypoglycemic activity was expressed asmeatandard error of mean (mezBEM). Statistical analysis was
done using the student t-test. Significance waslatbat 0.05 and 0.01 levels of significance.
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Table 2: Blood Glucose Concentration (BGC) in mgfdNormoglycemic Animals expressed as Me&BEM; n=5;

= 2
c g
Q% % o % 2
o E c — b pe b >3
5 ES‘ > > > > o
o) o e o o o o c
o L5 = = < = <
O <o o 3 < © N
A Distilled water 79.92+0.53 104.040.45 64.080.33 108.040.63 67.680.44
B  153mg/kg extract 109.44:1.45 NS 48.241.06* 21.240.18* 27.72£0.25** 43.920.70 NS
C  297mg/kg extract 79.56:1.19 NS 39.680.34** 18.0Q0.00** 41.4@0.70** 73.80:0.50 NS
D  400mg/kg 55.44:0.46* 33.120.22* 36.36:0.18** 62.28:0.50** 83.16:0.15*
chlorpropamide
NS-not significant, *p<0.05, **P<0.01VS group A (ool group)
Table 3: Blood Glucose Concentration (BGC) in mgfdHyperglycemic Animals expressed as MEBBM; n=3;
- O
c g
Q% % o o 2
S ES‘ > > > > o
o o e o o o o e
=t L5 <= = <= = <
O < o 3 < 0 N
A Alloxan 451.86.87 422.468.53 417.068.83 423.548.47 392.947.27
+Distilled water
B  Alloxan+153mg/kg 197.46:1.23 NS 169.743.07 * 49.140.87* 18.0G:0.00** 64.80:0.90*
extract
C Alloxan+297mg/kg 182.34:0.48 NS 94.680.24 ** 24.66:0.37* 18.0G:0.00** 31.68:0.03**
extract
D Alloxan+ 423.54:1.33NS 232.282.60 NS 91.080.83 ** 100.8@0.40** 474 9&5.50NS
400mg/kg

chlorpropamide

NS-not significant, *P<0.05, **P<0.01 VS group Aofttrol group).
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RESULTS AND DISCUSSION

The blood glucose concentration (BGC) of both naglycemic and hyperglycemic control animals wereualy
unchanged throughout the 24 hour experimental gerdso, for both normoglycemic and hyperglycemitnaals,
group B (administered153mg/kg body weight of exjracnd C (admnistered 297mg/kg body weight of etjrahowed
significant decrease (P<0.05 and P<0.01) in BGGh wiat at the 2nd hour being significant at oRk0.05. In the
hyperglycemic group D, administered with the refieeedrug (400mg/kg chlorpropamide), the BGC redugetb the #
hour and was still significant at thé our after administration. Thereafter, the BGQmetd to baseline levels at the
end of the 2% hour. Table 2 and Figure 1 summarises the re$utisd on normoglycemic animals while Table 3 and
Figure 2 summarises the result of test on hypeeghic animals.

Hyperglycemia was successfully induced as shownhbyhigher blood sugar levels recorded for thexaloinduced
hyperglycemic group. Alloxan (a pyrimidine derivegj 2,4,5,6-tetraoxypyrimidine) (Wohler and Liebi§j838) is
selectively toxic to beta cells because it preféadly accumulate in beta cells as a glucoseanad through uptake via
the GLUT2 glucose transporter (glucose transp@}dReup, 1970; Losesdt al., 1971). In the presence of intracellular
thiols, especially glutathione, alloxan generatesctive oxygen species (ROS) in a cyclic reactidth vts reduction
product, dialuric acid. Autoxidation of dialuricida@yenerates superoxide radicals’Chydrogen peroxde @@) and, in

a final iron catalysed reaction step, hydroxyl cat§ (OH). These hydroxyl radicals are ultimately respolesior the
death of the beta cells (Lenzen and Panten, 1988)lddsonret al., 1986; Lenzen and Munday, 1991). The extract
therefore, possibly acts as an antioxidant, itdloicks the formation of ROS.

The report of Pfizer labs, 2010 on diabiriégehlorpropamide) states that diabinese lowersdlsugar by stimulating
the release of insulin from the pancrease, an teffegendent upon beta cells in the pancreaticsisléte result suggests
that the plant extract acts in a similar way, sitfee pattern of glucose reduction in animals adsténed with the plant
extract is similar to that obtained in animals adistered with chlorpropamide, especially in hypgcgmic animals. The
Pfizer labs report also states that diabinese ssraled rapidly from the GIT. Within one hour aféesingle dose, it is
readily detectable in the blood, and the level mheaca maximum within two to four hours. It exerypdglycemic effect
in healthy subjects within one hour, becoming matimt 3 to 6 hours. This report is in agreementite result
obtained from the hyperglycemic group administet@dmg/kg chlorpropamide.

The result is also in agreement with that obtaibgdSalisuet al., 2009. In this case, in hyperglycemic animals
administered with chlorpropamide, the BGC redudgdificantly upto the 7 hour, and was still significant 9 hours after
admnistration, thereafter, it returned to baselaels at the end of the 24our. On the other hand, the maximal
reduction in blood glucose concentration occurethatdose of 200mgKg using roots ofAcacia albida at the 7 hour
after oral administration while the maximal redaatin BGC for both normo and hyperglycemic anin@dsured at the
dose of 297mg/kg using the stem barlBo$wellia dalzielii at the & hour after intraperitoneal administration.

This study showed a similarity between the hypogiyic effect of chlorpropamide and the plant exiractthat, a
repeated and monitored daily dose treatment ofeti@tpatients with the plant extract will be reuirin order to
maintain normal blood glucose levels, since theothlglucose concentraton returned to higher levetiea 24" hour.
Also, if not properly monitored, administrationtbe plant extract can result in hypoglycemia, Jikgt chlorpropamide.

Phytochemical screening showed the presence ohsepdannins and flavonoids in the aqueous sterk &sract of
Boswellia dalzidlii.

CONCLUSION

In conclusion, the reduction of blood glucose Isva the normo and hyperglycemic animals showedrty that the

aqueous bark extract @oswellia dalzielii can be used in the treatment of diabetes melldnd, the plant extract is
effective at the two doses administered. The aattielic effect may be as a result of the phytochelnsignstituents, i.e.,
either saponins, tannins or flavonoids or thembmation.
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PLOT OF BLOOD GLUCOSE CONCENTRATION IN MG/DL OF NAMOGLYCEMIC AND HYPERGLYCEMIC
ANIMALS AGAINST TIME IN HOURS
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Figure 1: Plot of Blood Glucose Concentration in/dh@vertical axis) of Normoglycemic animals agaifgme in hours
(horizontal axis)
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Figure 2: Plot of Blood Glucose Concentration in/dh@vertical axis) of Hyperglycemic animals agaifgme in hours
(horizontal axis)
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