
_____________________________________________________________________________________________________ 
 
*Corresponding author: E-mail: peace.okorie@unn.edu.ng; 
 
 
 

Annual Research & Review in Biology 
 
36(6): 91-99, 2021; Article no.ARRB.70473 
ISSN: 2347-565X, NLM ID: 101632869 

 
 

 

 

Evaluation of Changes in Biochemical and 
Haematological Parameters of Albino Rats  
Following Subacute Oral Administration of  

Cinnamomum cassia (Cinnamon) Extract 
 

C. N. Okwuosa1, N. C. Azubuike1 and C. P. Okorie2* 
 

1
Department of Medical Laboratory Sciences, Faculty of Health Sciences and Technology, College of 

Medicine, University of Nigeria, Enugu Campus, Nigeria. 
2Department of Medical Biochemistry, Faculty of Basic Medical Sciences, College of Medicine, 

University of Nigeria, Enugu Campus, Nigeria. 
 

Authors’ contributions  
 

This work was carried out in collaboration among all authors. Author CNO conceptualized the study, 
designed the protocol, performed the investigations in the study, critically reviewed the literature, and 
wrote the first draft of the manuscript. Author CPO managed the literature searches and wrote part of 
the final manuscript. Author NCA collected data, performed the statistical analysis, proof-read the first 

manuscript draft, and wrote part of the final manuscript. All authors read and approved the final 
manuscript. 

 
Article Information 

 
DOI: 10.9734/ARRB/2021/v36i630393 

Editor(s): 
(1) Dr. Paola Angelini, University of Perugia, Italy. 

Reviewers: 
(1) R. Nambu Mahalakshmi, Raja College of Arts And Science, India. 

(2) Ernesto Cornelio Terán Portelles, Universidad de La Habana, Cuba. 
Complete Peer review History: http://www.sdiarticle4.com/review-history/70473 

 
 
 

Received 24 April 2021  
Accepted 29 June 2021 
Published 09 July 2021 

 
 

ABSTRACT 
 
Background: Cinnamomum cassia stem bark is used traditionally for the treatment of digestive 
disorders, diabetes and to alleviate symptoms of cold or flu. 
Aim: The present study evaluated biochemical and haematological changes in male albino rats after 
exposure to the stem bark ethanolic extract of Cinnamomum cassia (SBECC).  
Study Design: An experimental study which lasted for 19 days. 
Place and Duration of Study: Department of Medical Laboratory Sciences and Animal House, 
College of Medicine, University of Nigeria, Enugu Campus, between April 2019 and August 2019. 

Original Research Article 



 
 
 
 

Okwuosa et al.; ARRB, 36(6): 91-99, 2021; Article no.ARRB.70473 
 
 

 
92 

 

Methodology: Twenty (20) rats weighing 130-170 g were used. Graded doses (100, 200 and 
400mg/kg body weight) of the SBECC were orally administered to the animals in groups B, C and D 
respectively, once daily for 18 days. Group A served as the normal control and received only the 
vehicle (5ml/kg of 0.25N sodium carbonate). On Day 19, body weights of the rats were measured 
and blood samples obtained via retro-orbital puncture, were placed into plain tubes and tri-
potassium ethylene diamine tetra-acetic acid (K3EDTA) containers for biochemical and 
haematological studies respectively.  
Results:  Weight gain was observed in all treatment groups and control. The highest and lowest 
percentage weight gain was observed in Group C (51%) and Group B (33%) respectively. All the 
doses of the extract significantly decreased serum cholesterol levels when compared to the control 
(P<0.05). Treatment with 400mg/kg SBECC (Group D) significantly increased serum Alkaline 
phosphatase (224.00±12.88iu/l) and creatinine levels (85.60±7.40) when compared to the control 
(140.00±26.47 and 63.60±7.60 respectively) (P<0.05), whereas treatment with 200mg/kg SBECC 
significantly increased urea and creatinine levels (P<0.05). No significant changes were observed in 
the haematological parameters of the treated rats compared to the control.  
Conclusion: Sub-acute oral administration of Cinnamomum cassia stem bark extract at doses 
lower than 500 mg/kg may not exert toxic effects on haematological parameters but can alter some 
serum biochemical parameters in rats. 
 

 
Keywords: Cinnamomum cassia; sub-acute studies; toxicology; biochemical and haematological 

parameters. 
 

1. INTRODUCTION  
 
Since antiquity, even before the synthetic 
pharmaceutical drugs were introduced, plants 
have been used for medicinal purposes and their 
products are becoming popular as alternative 
medicines worldwide. Over the years, there has 
been a growing academic and industrial 
involvement in traditional medicine. Plants 
provide a readily available, cheap and less toxic 
source of drug development. Researchers are 
carrying out detailed scientific investigations to 
provide evidences for the efficacy, safety and 
toxicity of herbal medicines as well as their 
mechanisms of action. Even though plants are 
generally regarded to be safe, there are plant 
materials which are hazardous to human beings, 
thus, showing the need for toxicity studies prior 
to human consumption.  
 
Cinnamomum cassia, commonly known as 
cinnamon and belonging to the family Lauraceae, 
is an evergreen tall tree widely cultivated in Asia 
and some parts of Africa. The stem bark is the 
outer skin of the stem which bears the organic 
material, cinnamon, often extracted for its 
medicinal use and in spicing up foods. It contains 
several active components such as essential oils 
(cinnamic acid, cinnamaldehyde and cinnamate), 
tannin, and carbohydrates [1,2]. These have 
various pharmacological activities including anti-
oxidant, anti-microbial, anti-inflammatory, 
chemopreventive, anti-diabetic, hypolipidemic 

and anti-cancer activities [3-9]. The mixture of 
cinnamon with fresh ginger in a tea, has been 
used to alleviate symptoms of cold or flu in some 
energy-based medical systems such as 
Traditional Chinese Medicine [10]. The stem bark 
is conventionally used as a condiment and 
flavoring substance and more so as an aide for 
the treatment of digestive disorders and 
diabetes. However, there is currently insufficient 
data and conflicting reports regarding the toxicity 
profile of the plant material. The present study, 
therefore, was aimed at investigating the 
subacute toxicity profile of the stem bark extract 
of Cinnamomum cassia on some biochemical 
and haematological parameters in male albino 
rats. 

 
2. MATERIALS AND METHODS  
 

2.1 Procurement and Reconstitution of 
Plant Material 

 
Fine powder of Cinnamomum cassia stem bark 
ethanolic extract was procured from Sundown 
benefits

® 
(Sundown Inc., Booa Ratton, Florida, 

USA). 10g of the fine powder of C. cassia stem 
bark was weighed and reconstituted with 0.25N 
sodium carbonate (Na2CO3) which served as the 
Vehicle, and made up to 100ml with the same 
solvent to a final concentration of 100mg/ml. This 
was stored at 40C in a                                     
refrigerator throughout the period of 
administration.  
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2.2 Laboratory Animals 
 
A total of twenty (20) apparently healthy male 
albino Wistar rats weighing 130-170g were used 
for the study. They were obtained from the 
Faculty of Veterinary Medicine, University of 
Nigeria, Nsukka and housed at the Animal House 
of the College of Medicine, Enugu Campus, 
University of Nigeria. To prevent coprophagy, the 
animals were kept in clean wire-mesh cages 
which had openings beneath for exit of ratsʼ 
faeces. They were weighed and grouped into 
four (A-D) of 5 rats per group according to their 
weights. Before the commencement of the study, 
the animals were allowed to acclimatize for two 
weeks. Animal housing was maintained under 
controlled environmental conditions of light (12 h 
light/dark cycle) and temperature (25±2oC). They 
were fed ad libitum with commercial rat feed (Top 
Feeds® limited, Ibadan, Nigeria) and clean water. 
All the animal experiments were performed in 
conformity with institutional protocols and the 
guidelines for care and use of animals for 
scientific research

 
[11].   

 

2.3 Experimental Design and Conduct 
 
Graded doses of 100, 200 and 400mg/kg body 
weight of the plant extract were orally 
administered to all rats in test groups B, C and D 
respectively, once daily for 18 days. Group A 
served as the control and received only the 
vehicle (5ml/kg body weight of 0.25N sodium 
carbonate). At the end of the treatment period, 
blood samples were obtained from each rat by 
retro-orbital puncture into an anticoagulated 
(EDTA-K3) bottle (for analysis of haematological 
parameters) and into a plain tube for the 
estimation of some biochemical parameters. 
 
2.3.1 Haematological analysis 
 
The haematological parameters were analyzed 
within 24hrs of sample collection by manual 
haematological methods using standard 
operating procedure as described by Dacie et al., 
[12]. 
 
2.3.2 Biochemical assay 
 

The sera for the biochemical assays were 
separated from the whole blood at room 
temperature and stored frozen prior to analysis. 
Alanine and Aspartate transaminases were 
analyzed as described by Reitman et al., [13], 
Alkaline phosphatase as described by Kind et al.,

 

[14], blood urea by Diacetyl Monoxime method 
as described by Natelson et al.,

 
[15] and serum 

creatinine by Jaffe’s reaction as described by 
Fabing et al.,

 
[16], whereas the total cholesterol 

was by enzymatic method following the QCA® 
manufacturer’s guideline. 
 
2.3.3 Body weight measurement 

  
The body weights before (Pre-administration) 
and after (Post-administration) treatments for 
each rat from the control and treatment groups 
were measured and recorded. Body weight 
changes expressed in percentage were 
computed as follows: 

 
BWC (%) = (BWA – BWB)/ BWB X 100 

 
(Where BWC: Body weight change; BWA: Body 
weight after treatments; BWB: Body weight 
before treatments). 

 
2.4 Statistical Analysis 
 
All numerical data obtained from the present 
study were statistical analyzed using Statistical 
package for Social Sciences (SPSS) data 
analytical software (version 23.0) [Chicago, IL, 
USA]. The mean pre-administration and post-
administration body weights of the rats in all 
groups were represented as bar charts while the 
body weight changes were expressed as 
percentages.  Differences between means of 
biochemical and haematological parameters 
were determined using analysis of variance 
(ANOVA), Students “t” test and Tukey post hoc 
test for multiple comparisons. Data were 
expressed as mean ± standard error of mean 
[SEM] and presented in tabular formats. P less 
than 0.05 was considered statistically significant. 
 
3. RESULTS 
 
3.1 Effect of Oral Administration of 

SBECC on Some Haematological 
Parameters 

 
The effect of oral subacute administration of the 
stem bark extract of C. cassia (SBECC) on some 
haematological parameters is shown in Table 1. 
Assessment of all the parameters at the end of 
the treatments revealed                                        
significant difference when compared with the 
control (P > 0.05). 
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Table 1. Sub-acute effect of Cinnamonium cassia on some haematological parameters in male albino wistar rats 
 

Treatments WBC Total (x109/L) Platelet Counts (x109/L) Packed Cell Volume (%) Neutrophils (%) Lymphocytes (%) 
Vehicle (Control) 10.84 ±1.80 110.00±33.47 38.40±2.22 33.80±11.59 66.20 ±11.59 
100mg/kg SBECC 7.06 ±1.18 110.00±21.21 44.20 ±1.02 43.60 ±2.14 56.40 ±2.14 
200mg/kg SBECC 7.38 ±0.61 162.00 ±3.74 42.40 ±0.98 38.00 ±3.33 62.00 ±3.33 
400mg/kg SBECC 11.26±2.10 180.00±32.29 39.20 ±1.32 45.60 ±5.98 54.40 ±5.97 

Data expressed as mean ± SEM; n=5.
 
Level of statistical significance is set at P < 0.05 when compared to the control group.  

SBECC= Stem Bark Extract of Cinnamomum cassia 
 

Table 2. Effect of sub-acute administration of Cinnamonium cassia on some biochemical parameters in male albino wistar rats 
 

Treatments ALT(iu/L) AST(iu/L) ALP(iu/L) Blood Urea (mmol/L) Serum Creatinine (µmol/L) Serum Cholesterol 
(mmol/L) 

Vehicle (Control) 24.60 ±3.76 40.20 ±2.24 140.00 ±26.47 3.82 ±0.22 63.60 ±7.60 2.66 ±0.07 
100mg/kg SBECC 23.00 ±2.28 50.60 ±6.73 161.20 ±18.49 4.48 ±0.22 59.80 ±7.11 2.34 ±0.04* 
200mg/kg SBECC 19.00 ±2.00 39.40 ±0.40 126.60 ±9.81 4.70 ±0.00* 85.80 ±4.40* 2.34 ±0.04* 
400mg/kg SBECC 35.00 ±3.52 44.20 ±1.20 224.00 ±12.88* 4.26 ±0.27 85.60 ±7.40* 2.30 ±0.00* 
Data expressed as mean ± SEM; n=5.

 
Level of statistical significance is set at P < 0.05 and * denotes statistically significant difference when compared to the control group. 

Keys:   ALT= Alanine transaminase; AST= Aspartate transaminase; ALP= Alkaline Phosphatase; SBECC= Stem Bark Extract of Cinnamomum cassia 
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3.2 Effect of Oral Administration of 
SBECC on Some Serum Biochemical 
Parameters 

 

Table 2 shows the effect of oral subacute 
administration of SBECC on the mean serum 
levels of some biochemical parameters. There 
was no statistically significant difference in the 
mean serum levels of ALT and AST in all 
SBECC-treated groups when compared with the 
control (P > 0.05). More so, no significant 
difference was observed in serum ALP levels in 
groups B and C (100mg/kg and 200mg/kg body 
weight SBECC respectively) (P > 0.05), however, 
a significantly higher ALP level (224.00 
±12.88iu/l) was observed in Group D (400mg/kg 
body weight SBECC) when compared to control 
(Vehicle-treated) group (P = 0.07). 
 

Furthermore, the extract caused an increase in 
serum urea levels but the only statistically 
significant increase was found in group C 
(200mg/kg body weight SBECC) when compared 
to the control (P = 0.02). Creatinine levels were 
also significantly increased in groups C 
(200mg/kg body weight SBECC; P = 0.04) and D 
(400mg/kg body weight SBECC; P = 0.07). 
Conversely, SBECC significantly reduced mean 
cholesterol levels of all the treated rats (groups 
B, C and D) when compared with the control (P < 
0.01). 
 

3.3 Body Weight Changes of Animals 
 
Fig. 1 shows the bar chart representing the mean 
body weights of rats before (Pre-administration) 
and after (Post-administration) oral gavage 
treatment with SBECC for 18 days. All the rats in 
the control and treatment groups gained weight 
by the end of the experiment. The percentage 
weight gain in the control group was 40%. Lower 
percentage weight gains were observed in 
Groups B (33%) and D (35%), however the 
highest percentage weight gain was observed in 
Group C (51%).  
 

4. DISCUSSION 
 
The present study was conducted to evaluate the 
biochemical and toxicological effects of stem 
bark extract of Cinnamomum cassia (SBECC) in 
male albino rats by their effects on liver 
enzymes, kidney function and some 
haematological parameters. The determination of 
the toxicity profile of plant materials has become 

a pertinent step in the discovery of therapeutic 
agents. 
 
Alanine transaminase (ALT) and aspartate 
transaminase (AST) are the key enzymes known 
to be associated with liver parenchymal cells and 
when there is hepatic injury, the enzymes leak 
into the blood stream from where they are 
measured. The greater the degree of the liver 
damage, the higher the activities of both 
enzymes [17]. However, ALT is well-known to be 
the most liver-specific enzyme and thus a better 
marker for detecting liver damage. Since both 
ALT and AST were not significantly altered in the 
present study, it thus suggests that the extract is 
not toxic to the hepatocytes. Previous studies in 
humans and experimental animals have 
documented a similar finding [18-20], whereas 
others have reported a decreasing effect on the 
enzymes following treatment [21]. This 
decreasing effect has also been reported by 
some researchers who evaluated the 
hepatoprotective effect of cinnamon in rats 
[22,23]. In both studies, the extract was observed 
to reduce the elevated levels of the enzymes 
(ALT and AST) caused by the agents used for 
liver injury induction in the animal models. The 
authors attributed this hepatoprotective effect to 
the antioxidant properties of the extract, having 
been able to quench reactive oxygen species 
and stimulate cellular antioxidant system.  
 
Alkaline phosphatase (ALP), on the other hand, 
was significantly increased in the highest dose 
treatment group (400mg/kg body weight) unlike 
the lower doses which left the ALP levels 
unaltered. The enzyme is primarily found in the 
liver and bones although small amounts are 
produced by epithelial cell lining of kidneys, 
intestines and placenta [24]. The hepatic form of 
the ALP is mostly found in sinusoidal membranes 
and at the epithelial cell lining of the bile 
canaliculi [25].  A rise in serum ALP levels is 
observed physiologically during bone growth and 
pathologically in bone disease [26]. More so, 
increased ALP levels have been reported in 
intestinal inflammatory conditions in rats, and it 
has been documented that these rodents have 
higher intestinal ALP levels than the hepatic form 
[27]. Perhaps the significant increase in ALP in 
the current study, may be due to an effect of the 
extract on either the liver, bone and/or intestines. 
This finding should be further investigated so as 
to determine the source of the elevated levels of 
ALP.  
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Fig. 1. Bar chart showing pre- and post-administration body weight changes of the animals 
following an 18-day oral treatment with C. cassia extract 

Each bar represents Mean ± S.E.M for each group of rats (n=5) 

 
Blood urea and creatinine are indicators of renal 
function [28]. The kidneys are the target organs 
of toxic exogenous compounds since the organ 
is involved in drug elimination in the body 
system. In the present study, the marked 
increase observed in renal function parameters 
suggests that the kidney may not be able to 
excrete these products efficiently. The rate of 
glomerular filtration is reduced in renal diseases 
thereby leading to urea and creatinine retention 
[29]. Since urea and creatinine are biomarkers 
for kidney dysfunction, this result is suggestive of 
deranged renal function, which is contrary to the 
work of Chaudhary et al., [30] which documented 
that Cinnamon bark extract reduced both serum 
urea and creatinine in diabetic mice. Perhaps, 
the renotoxic potential of the extract as observed 
in the current study, should be further 
investigated by histopathological evaluation of 
renal tissues of animal models following 
treatment with the extract. 
 
In the current study, the statistically significant 
decrease in total serum cholesterol levels is in 
line with the work of Khan et al., [31] which 
documented a cholesterol lowering effect of 
cinnamon on people with type 2 diabetes. In their 
study, a time-dependent decrease in serum 
cholesterol levels was noted in all three groups 
consuming cinnamon and no change was 
observed in the placebo groups. Another study in 
humans documented a similar decrease in 
individuals with elevated serum glucose [32] 
whereas a study on broiler chicks showed no 
change on serum cholesterol levels [20]. Yun et 

al [33], conversely, documented statistically 
elevated levels of total cholesterol after a 13-
week repeat-dose-oral toxicity study while 
treating rats with doses of cinnamon up to 
2000mg/kg body weight. These findings may 
suggest some controversy on the effect of 
cinnamon on blood lipids. It may be explained 
that this contrasting report could be dependent 
on the doses of the extract administered and 
duration of treatment, as the study of Yun et al. 
[33] involved the use of higher doses over a long 
period of treatment, whereas the doses used in 
the present study were lower and administered 
for a shorter period. The inference may be that 
higher doses of cinnamon have a potential of 
elevating total cholesterol levels whereas lower 
doses of below 500mg/kg body weight may exert 
cholesterol lowering effects. Recent studies have 
also demonstrated and further support this 
cholesterol lowering property in both normal and 
hypercholesterolemic rats [34,35].  
 
The relevance of evaluating blood parameters in 
the present study is due to the sensitivity of the 
blood system to toxic compounds. The blood 
stream is the main transport medium for 
xenobiotics and drugs [36]. The findings of the 
haematological assay in this study suggest that 
cinnamon extract is non-haematotoxic, since no 
significant difference was observed in all groups 
receiving the extract when compared to the 
control. This observation is supported by a 
previous work [37] which documented a similar 
non-significant effect on the differential white cell 
counts of rats after a 7-day and 14-day oral 
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treatment with 100, 500 and 2000mg/kg body 
weight of cinnamon extract, and with the dose of 
2g/kg body weight producing no lethality in the 
acute toxicity testing. As documented by the 
researchers, the duration of their subacute 
toxicity studies is similar to that conducted in the 
present study. Thus, it may be further inferred 
that the administration of C. cassia extract on 
subacute basis, may not exert any deleterious 
effect on haematological parameters.  
 
5. CONCLUSION 
 
The stem bark extract of Cinnamomum cassia 
produced no toxic effect on the haematological 
parameters and some liver marker enzymes after 
an oral sub-acute treatment. However, an 
increased Alkaline phosphatase (ALP) level was 
observed with the highest dose treatment in this 
study, which calls for caution in prolonged use, 
especially for people with liver and bone 
diseases. The lowering effect of the extract on 
total serum cholesterol levels may be further 
explored for its beneficial use in the treatment of 
cardiovascular diseases in humans. Further 
research is recommended to isolate the bioactive 
principle responsible for this effect as well as 
establish its mode of action.  
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