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Abstract: The effects of ethanol leaf-extract of Gmelina arborea on total protein and albumin concentrations
were investigated in albino rats using standard methods. Twenty-four albino rats were grouped into four (A,
B, C and D) containing six rats each. The animals in groups A, B, C and D were administered the ethanol leaf-
extract of Gmelina arborea by oral intubation at the doses of 200mg/kg, 400mg/kg, 600mg/kg and Omg/kg body
weight respectively for two weeks. Blood samples were collected on the fifteenth day following the last day of
administration. There were significant (p< 0.05) dose-dependent reductions in both serum total protein and

albumin concentrations.
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INTRODUCTION

Gmelina arborea of the family verbenaceae is a fast
growing deciduous tree, occurring naturally throughout
greater parts of India at altitudes up to 1,500 meters. It
also occurs naturally in Myanmar, Thailand, Laos,
Cambodia, Vietnam and in southern provinces of China
and has been planted extensively in Sierra Leone, Nigeria,
Malaysia and on experimental basis in other countries as
well [1-7]. The wood is pale yellow to cream coloured or
plukish-buff when fresh, turning yellowish brown on
exposure and lustrous when fresh [2-3]. The root and bark
of Gmelina arborea are claimed to be stomachic, laxative;
useful in hallucination, piles, abdominal pains, burning
sensations, fevers and urinary discharge [8-12].

Serum total protein assay is a biochemical test for
measuring the total amount of protein in blood or serum.
Protein in the plasma is made up of albumin and globulin.
The globulin, in turn, is made up of «,, o,, P and ¥y
globulins. These fractions can be quantified using protein
electrophoresis, but the total protein test is a faster and
cheaper test that estimates the total of all fractions
together [12-20].

Serum albumin is the most abundant blood
plasma protein and is produced in the liver and forms a
large proportion of all plasma proteins. The human
version is human serum albumin and it normally

constitutes about 50% of human plasma proteins.

Fig. 1: Gmelina arborea leaves (Gangadharan, 2012).

Serum albumins are important in regulating blood volume
by maintaining the colloid osmotic pressure of the
blood compartment [20-25].

Serum total protein and albumin levels in animals are
affected by intake of different plant extracts such as that
of Gmelina leaves. Elevation or reduction of these
parameters can also be caused by certain diseases [1-3].
The aim of this research was to investigate the effects of
ethanol leaf-extract of Gmelina arborea leaves on total
protein and albumin concentrations in albino rats.

MATERIALS AND METHODS

Materials: Fresh leaves of Gmelina arborea were
collected from Abakaliki, Ebonyi State, while twenty-four
albino rats were gotten from University of Nigeria,
Nsukka, Enugu State, Nigeria.
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Methods

Extraction of the Gmelina arborea Leaves: 300g of dry
and ground leaves of Gmelina arborea was subjected to
extraction by soaking with 1000ml of ethanol and left for
48hours. Clean muslin cloth was used to filter out the
solution. The filtrate was allowed to stay under mild
sunlight until the ethanol evaporated to obtain the sticky
extract of Gmelina arborea leaves.

Administration of the Gmelina arborea Leaf-Extract: All
the animals were acclimatized for one week on rats chow
before commencement of the experiment. Groups A, B, C
and D were administered with 200mg/kg, 400mg/kg,
600mg/kg and Omg/kg of ethanol leaf-extract respectively
via oral intubation twice a day for two weeks. The animals
were fed ad libitum with water and rat chow.

Collection of Blood Sample: The blood samples were
collected through cardiac puncture into labeled sterile
EDTA containers to prevent the blood from clotting.

Determination of Serum Total Protein and Albumin
Concentrations: The serum total protein and albumin
concentrations were determined by the methods of
Cheesbrough (2006).
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Data Analysis: All the tested parameters were
subjected to statistical analysis using T-test.
Differences between means were regarded significant
at P<0.05 (Oyeka, 1996).

RESULTS AND DISCUSSION

There was a  significant  dose-dependent
decrease (P<0.05) in total protein concentrations in the
albino rats that received the ethanol extract of
Gmelina  arborea  leaves (Fig. 2). Annongu and
Folorunso (2012) also reported a significant decrease
(p<0.05) in the total protein levels in male and female
pigs fed with fruit meal of Gmelina arborea. The
decrease in total protein concentrations with increasing
intake of the fruit meals of Gmelima arborea might be as
a result of increasing anti-mutational factors in the plant
(Annongu and Folorunso, 2012). Murali et al. (2011) in
their research showed that ethanol extract of Gmelina
arborea leaves (250mg/kg and 500mg/kg) significantly
reduced the elevated serum levels of total protein. The
higher dose of the extract (500mg/kg) prevented the
increase in liver weight, while the lower dose was
ineffective except in the paracetamol-induced liver damage
(Murali et al., 2011).
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Fig. 2: A bar chart representing total protein levels in albino rats administered with ethanol extract of Gmelina arborea

leaves.
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Fig. 3: A bar chart representing albumin levels in albino rats administered with ethanol extract of Gmelina arborea

leaves.



Global J. Environ. Res., 9 (1): 01-04, 2015

There was also a significant dose-dependent
decrease (p<0.05) in albumin concentrations in the albino
rats administered with the ethanol extract of Gmelina
arborea leaves (Fig. 3). Annongu and Folorunso (2012) in
their work also recorded a significant decrease (p<0.05) in
the albumin levels in male and female pigs fed with fruit
meal of Gmelina arborea. Saidu et al. (2012) revealed that
treatment of albino rats with Gmelina arborea aqueous
leaf-extract significantly reduced the elevated levels of
albumin towards the respective normal values indicating
stabilization of plasma membrane as well as repair of
hepatic tissue damage induced by paracetamol or other
medications [26-27].

In conclusion, the ethanol leaf-extract of Gmelina
arborea significantly (p<0.05) decreased the total protein
and albumin concentrations in albino rats at the stipulated
doses.

REFERENCES

1. Ambujakshi, H.R. and T.H. Shyamnada, 2009.
Anthelmentic activity of Gemelina arborea leaves
extract. International Journal of Pharmaceutical
Research Development, 48(12): 1413-1420.

2. Anjaneyulu, A.S.R., V.R. Mdhusudhana and
R.L. Ramachandra, 2011. Novel hydroxyl lignans from
the heartwood of Gmelina arobrea. Tetrahedron,
33(1): 133-140.

3. Annongu, A.A. and A.S. 2012.
Biochemical evolution of Gmelina arborea fruit meal
as a swine feedstuff. Nigerian Society for
Experimental Biology, 15(1): 1-6.

Folorunso,

4. Becker, K., 2010. Bioremediation or turbal surface
water using seed extract of Gmelina arborea.
Journal of Crop Science, 35(4): 316.

5. Carter, D.C.,, 2012. Atomic structure and chemistry
of human serum albumin. Nature Studies,
358(6383): 209-215.

6. Cheesbrough, M., 2006. District laboratory in tropical
countries. Monica Cheesbrough (Part 1), pp: 299-335.

7. El-Mahmood, A.M., J.H. Doughari and H.S. Kiman,
2010. In vitro antimicrobial activity of crude leaf and
stem bark extracts of Gmelina arborea against
some pathogenic species of Enterobatcteriaceae.
African Journal of Pharmaceuticals, 4(6): 355-361.

8. Farrugia, A., 2010. Albumin usage in clinical
medicine: tradition or therapeutic. Transfus Medical

Review, 24(1): 53-64.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Gangadharan, V., 2012. Antioxidative and
antimicrobial activity of methanol and chloroform
extracts of Gmelina arborea. The New Indian Express,
2(6): 139-144.

Haefliger, D.N., J.E. Moskaitis, D.R. Schoenberg and
W. Wahli, 2012. Amphibian albumins as members of
the albumin, alpha-fetoprotein, vitamin D-binding
protein multigene family. Journal of Molecular
Evolution, 29(4): 344-357.

Harris, T. and W.C. Eagle, 2005. The immunological
specificity of the euglobulin and pseudoglobulin
fractions of horse and human serum. Journal of
General Physiology, 19(2): 383-390.

Kawamura, F., S. Ohara and A. Nishida, 2005.

Antifungal activity of constituents from the
heartwood of Gmelina arborea. Sensitive
Antifungal  Assay  Against  Basidiomycetes,

2(58): 189-192.

Lai, P.K. and J. Roy, 2009. Antimicrobial and
chemo-preventive properties of herbs and spices.
Current Medical Chemotherapy, 11(11): 145-160.
Linnaeus, C., T. Knapp and F. Sandra, 2011.
A history of modern taxonomy of Gmelina arborea.
Natural History Museum, 34(14): 81-93.

Murali, C.M., P. Sravani, B.S. Nizamuddin,
S.K. Chitta, S. Syed and B.S. Sadik, 2011. Evaluation
of methanol extract of Gmelina arborea leaves in
experimental rats. International Journal of Advanced
Pharmaceutical Research, 2(3): 81-86.

Okagbare, N.G., E.E. Ilodigwe, D.L. Ajaghaku and
C.O. Esimone, 2011. Acute and subchronic toxicities
of ethanol-leaf extract of Gmelina arborea in
experimental animal. Journal of Pharmaceutical and
Biomedical Sciences, 12(18): 289-292.

Oyeka, C.A., 1996. An introduction to applied
statistical methods. 7™ edition, Nobern Avocation
publishing company, Enugu, Nigeria, pp: 189-203.
Pathanayak, P., P.K. Parhi, S.K. Mishra and
P.K. Kandei, 2011. Screening of anti-diabetic activity
of bark extracts of Gmelina arborea in streptozotacin
induced Diabetic rats.
Pharmaceutical Science Review and Research,
8(2): 130-132.

Pravat, K.P., P. Priyabrata, M. Paresh and K.P. Manoj,
2011. An in vivo study on analgesic and antipyretic

International Journal of

activity of bark extract of Gmelina arborea.
International Journal of pharmaceutical science
Review and Research, 10(2): 78-81.



20.

21.

22.

23.

Global J. Environ. Res., 9 (1): 01-04, 2015

Saidu, A.N., H.O. Akanya, B.N. Dauda and
E.O. Ogbadoyi, 2012. Effect of ethanol extract of
Gmelina arborea leaves on haematological and
biochemical parameters of albino rats. International
Research Journal of Pharmacy and Pharmacology,
2(1): 12.

Sanchez-Monge, R., G. Lopez-Torrejon, C.Y. Pascual,
J. Varela, M. Martin-Esteban and G. Salcedo, 2008.
Vicilin and convicilin are potential major allergens
from pea. Clinical and Experimental Allergy,
34(11): 1747-1753.

Satyanarayana, P., P. Subrahmanyam, R. Kasai and
O. Tanaka, 2005. Anapiose-containing coumarin
glycoside  from  Gmelina root.
Phytochemistry, 8(24): 1862-1865.

Soleja, P.M. and C.O. Esimone, 2013. Acute and
subchronic
Gmelina arborea stem and bark in experimental
animals. Journal of Pharmaceutical and Biomedical
Sciences, 12(18): 289-292.

arborea

toxicities of ethanol extract of

24.

25.

26.

27.

Sugio, S., A. Kashima, S. Mochizuki, M. Noda and
K. Kobayashi, 2009. Crystal structure of human
serum albumin at 2.5 A resolution. Protein
Engineering, 12(6): 439-446.

Tapsell, L.C., 1. Hemphill and L. Cobiac, 2006.
Health benefits of herbs and spices: the past,
the present, the future. Australia Medical Journal,
185(4): 4-14.

Vijay, T., M.S. Dhana, K. Sarumathy, S. Palani
and K. Sakthivel, 2011. Cardioprotective, antioxidant
activities  and  phytochemical analysis of
Gmelina arborea in doxorubicin-induced myocardial
necrosis in albino rats. Journal of Applied
Pharmaceutical Science, 1(5): 198-204.

World Health Organization, 2008. The value of plants
used in traditional medicine for drug discovery.
Environmental Health Perspective, 109(1): 69-75.



