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Introduction
Plant based traditional medicine has been used all over the 
world for thousands of years (Tarkang et al, 2012); 
medicinal plants and their extracts or derivatives provide 
limitless opportunities for discovery of new drugs 
(Parasuraman, 2011). However, the issue of standardization 
and the knowledge of extent of adverse effects associated 
with their use has been a major challenge (Koduru et al. 
2006). Such plants have potentially unexpected effects and 
toxicity (Staines, 2011). Toxicity testing is important in 
evaluating the safety profile of drugs and herbs that will 
eventually be used by mankind for treatment of various 
ailments (Rajalakshmi et al, 2014), it is therefore important 
to obtain information through these studies in order to 
improve safety and development of new drugs (Ukwuani et 
al. 2012).  
Laggera aurita is an annual plant found mostly in tropical 
Africa and Southeast Asia; it is widely used in African 
countries like Nigeria, Senegal and Ghana. It has been 
reportedly used in traditional medicine for the treatment of 
fever, pain, epilepsy, dyspepsia and indigestion (Malami et 
al. 2016). Preliminary anti tuberculosis screening suggests 
some activity in aurita species (Egharevba et al. 2010). 
Membrane stabilizing effect of the ethanol crude extract of 
L. aurita has been established (Abdullah et al. 2013). The 
anti-hyperalgesic activities of Lagerra aurita extract 
(Olurishe and Mati 2014) and its mosquito repellent 
properties (Sing and Mittal, 2015) have been reported; 
analgesic and anti inflammatory properties of the methanol 
extract were also reported (Shehu et al. 2016). Results from 
the anticonvulsant studies on the methanol leaf extract of 
Laggera aurita suggest its anti-epileptogenic properties 
(Malami et al. 2016). Its effect on serum biochemical 
parameters was shown to be relatively safe (Julde et al., 
2017). Also, Magaji and Malami (2018) demonstrated its 
antiplasmodial activity. The present study evaluates the 
effect of the plant extract on heamatological indices and 
blood glucose level in Wistar rats. 

Materials and methods
Drugs and equipment
Methanol (Sigma-Aldrich), chloroform (Sigma-Aldrich), 
formalin (10%), distilled water,  mouth cannular (for rats), 
syringes (1ml, 5ml and 10ml), pestle and mortar, spatula, 
crucible, measuring cylinders, soxhlet apparatus, oven, 
dessicator, electronic weight scales, Accu check 
glucometere and test strips,), cotton wool, blades, EDTA 
bottles, plastic containers. 

Plant material and preparation of extract
The leaves of Laggera aurita were collected from Dajin 
Kudingi Zaria LGA, Kaduna state and authenticated by 
Mallam Namadi Sanusi of the Herbarium Unit, Department 
of Biological Sciences, Ahmadu Bello University, Zaria, 
Nigeria. The sample was compared with a previously 
deposited specimen and a voucher number (No. 2002) was 
collected. The leaves were washed and air dried until a 
constant weight was obtained. They were then crushed with 
the aid of a pestle and mortar to a powdered state after which 
500 g of the powdered leaves was weighed and extracted 
with 2 Litres of methanol via soxhlet extraction. The extract 
was evaporated to dryness with a thermostat oven 
(DHG/910/1SA) at 40 c̊. The dried extract was weighed and 
stored in an air-tight container.

Animals 
Wistar rats of both sexes were acquired from Animal House, 
Department of Pharmacology and Therapeutics, Ahmadu 
Bello University (ABU) Zaria. The weights of the rats were 
between 110-130g. The rats were kept under normal 
laboratory conditions with access to food and water. The 
animals were randomly selected, marked to allow individual 
identification and kept in their cages for 5 days prior to the 
experiment in order to allow for acclimatization to the 
laboratory conditions. Animals were used in compliance 
with the National Institute of Health Guidelines for the Care 
and Use of Laboratory Animals (1985).
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Subchronic toxicity studies
Fifty Wistar rats were divided into five groups of ten animals 
each (five males and five females). Group I, II, III, and IV 
were orally administered the freshly prepared extract daily 
at doses of 600, 300, 150 and 75 mg/kg respectively while 
group 5 which served as the control was administered 
distilled water. This was done continuously at the same time 
daily for 28 days.  Food and water intake were recorded 
daily; weight of animals and blood glucose (with Accu check 
glucometere) was checked and recorded weekly. After 28 
days the animals were starved overnight but were allowed 
access to water. The animals were then weighed and 
anaesthetised with the aid of chloroform after which they 
were sacrificed by decapitation and blood samples were 
collected from the jugular vein of each rat in EDTA bottles 
for haematological analysis. 

Haematological analysis 
Blood samples collected in the EDTA bottles were used for 
this analysis. For the haemotocrit, the blood sample was 
transferred into a capillary tube which was placed in the 
micro haematocrit centrifuge (Hawskley model no, 1657), 
and spun for five minutes at preset speed of 1000 rpm. The 
tube was placed in a micro haematocrit reader and the 
reading was recorded. 
Haemoglobin was determined using the haemoglobin 
cyanide method (HCN). Whole blood was diluted to the 
ratio of 1 in 201 in drabkins solution. The red blood cells 
were haemolysed and the Haemoglobin oxidized by the 
ferricyanide to methaemoglobin which is then converted by 
the cyanide to stable haemoglobin cyanide. Absorbance of 
the HCN solution was read at 540 nm using a calorimeter 
(optima, Japan model no AC 116). The absorbance obtained 
was compared to that of a standard HCN solution. 
For the total white blood, red blood and platelets count the 
blood samples were diluted with the appropriate diluting 
fluids; 1 in 20 for WBC, 1 in 100 for RBC and 1 in 20 for 
platelets. The diluted blood sample was then placed on 
mounted

counting chamber (Hawskley model 0278) and left for a few 
minutes to allow the corpuscle to settle to the bottom. The 
WBC and platelets were counted from the large chamber 
while the RBC was counted from the small squares.
Differential white blood was determined by placing a drop of 
blood sample on one end of a glass slide; a thin blood film 
was made with the aid of a spreader. The blood film was then 
stained with Leishman stain and allowed to dry. The slide 
was then mounted on the microscope and examined via the 
oil immersion objective (x100). The WBC was counted and 
the number of neutrophils, basophils, lymphocytes, 
monocytes and eosinophils were recorded. 

Statistical Analysis
Data were presented as Mean ± standard error of mean. The 
results were analyzed using one way ANOVA and Dunett's 
post hoc test with significance at P < 0.05.

Results 
General animal behaviour and mortality
Daily administration of the methanol leaf extract of Laggera 
aurita (MLLA) for 28 days did not produce observable signs 
of toxicity as well as mortality. Similarly, there was no 
significant change in food and water consumption, as well as 
organ weights. 

Haematological analysis
Haematological analysis and blood glucose tests carried out 
revealed no changes in the blood glucose level. Likewise 
most of the haematological parameters were not affected  
except in a few situations where a significant (P < 0.05) 
reduction in PCV of male rats at 600 mg/kg and 75 mg/kg 
was observed as well as a significant reduction in WBC of 
male rats at 300 mg/kg. The same can be said for the female 
rats as the haematological parameters did not show any 
significant change with the exception of esinophils which 
was significantly lowered in all treatment groups as shown in 
the table.
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Discussion
Methanol leaf extract of Laggera aurita did not produce 
mortality throughout the 28 day period of the study and no 
abnormal behaviour and physical changes observed. The 
extract did not produce significant change in the food and 
water consumption in treatment groups compared to the 
control, no significant changes were observed in the weights 
of the animals as well as organ weight; this indicates that the 
extract had no toxic effect on these indices. Blood glucose 
level monitored weekly was neither elevated nor reduced to 
a significant level.
Generally, the haematological indices evaluated were not 
affected by the extract except for male PCV (packed cell 
volume), male WBC (white blood cells) and female 
Eosinophils. Haematological parameters are those factors in 
the blood whose levels are usually determined in order to 
assess the degree of well being of an animal.  (Ajayi and 
Raji, 2012). Thus, haematological parameters are good 
indicators of the physiological status of animals (Khan and 
Zafar, 2005).  PCV which is also known as haematocrit (Ht 
or Hct) or erythrocyte volume fraction (EVF), is the 
percentage (%) of red blood cells in blood (Purves et al., 
2003). It measures the percentage volume of red blood cells 
in the blood; anaemic condition is associated with low 
production of red blood cells (Guenter and Lawrence, 2005). 
Also, Packed Cell Volume is involved in the transport of 
oxygen and absorbed nutrients. Increased Packed Cell 
Volume shows a better transportation and thus results in an 
increased primary and secondary polycythemia (Isaac et al., 
2013). 
The major functions of the white blood cell and its 
differentials are to fight infections, defend the body by 
phagocytocis against invasion by foreign organisms and to 
produce or at least transport and distribute antibodies in 
immune response. Thus, animals with low white blood cells 
are exposed to high risk of disease infection, while those 
with high counts are capable of generating antibodies in the 
process of phagocytocis and have high degree of resistance 
to diseases (Soetan et al., 2013) and enhance adaptability to 
local environmental and disease prevalent conditions 
(NseAbasi et al., 2014). Eosinophils are white blood cells 
that are located in the cells with relatively low numbers in 
circulation (Navabi and Upton, 2016). Although low level of 
eosinophils is not associated with significant toxic effect but 
a study suggested that low levels of eosinophils and 
lymphocytes were seen among patients with heart failure, 
thus could probably be associated with onset of 
cardiovascular diseases (Shah et al. 2016). 
Blood glucose determination is a basic tool for diagnosing 
and monitoring diabetes mellitus (LeRoith and Smith 2005); 
its changes in the blood are dependent on the glucose 
consumption in the peripheral tissues (Togashi et al., 2016). 
It is widely recognized that higher peak postprandial glucose 
levels are associated with type 2 diabetes, obesity, 
cardiovascular diseases, liver steatosis, and cancer 
(Marques et al., 2016). The extract did not significantly 
change the weekly blood glucose levels, thus, devoid of 
potential risk to produce these untoward effects. 
Subchronic toxicity studies on methanol leaf extract of 
Laggera aurita suggested that it is relatively safe. 
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