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The goal of the study is to potentially support the existing evidences regarding the efficacy of the 
Rosmarinus officinalis, as the potential therapeutic and anti-oxidative agent, serving a viable role in the 
control of metabolic syndromes such as diabetes mellitus.This study has adopted qualitative research 
design to gather secondary data and/or information and explore the antioxidant and anti-hyperglycaemic 
effects of Rosmarinus officinalis L. on the oxidative stress of diabetic rats. The secondary sources that 
were accessed to gather relatively valid and reliable information include published journal articles, research 
papers and eBooks.As a result of analysis, it has been observed within the rats placed in the diabetic group 
the levels of markers, including superoxide dismutase (SOD), reduced glutathione (GSH), as well as 
catalase (CAT) were significantly lower. The rosemary extracts have the greater potential to significant 
affect the oxidative stress among diabetic rats thus, it could be considered as the most efficient and 
effective antioxidant.  
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INTRODUCTION 

Among the class of metabolic syndromes, 
diabetes mellitus is regarded as the most 
commonly occurring and chronic multifactorial 
disease condition which potentially alters or 
intrudes the metabolism of macro and micro 
nutrients in within the body, including 
carbohydrates, fats and proteins Mali et 
al.2017).The unusual disturbances in the 
metabolism of the micro and macro nutrients is 
the major cause of considerate alteration and 
interruption in the physiological action of the 
pancreas, hindering the production and release of 
the insulin. This decline or irregularity in the 
insulin proportionally disturbs the glucose 
associated pathway, leading to the promotion of 
the hyperglycemic conditions, due to the 
exaggeration in the glucose levels within the blood 
(Nandini and Naik, 2019).The hyperglycemia 
caused due to the impairment in the insulin levels 

in the blood, contributes a major role in the 
development of oxidative stress in the body. This 
is because the metabolic control of the body is 
highly disturbed, which might result in the 
development of adversities including the diabetic 
retinopathy, cardiovascular diseases, 
amputations, neuropathy and ulcers (Savu et al 
.2012). 

The complication caused due to the diabetes 
is reported to be the major cause of increased 
mortality rate. The prevalence of the oxidative 
stress play a crucial and viable role in the 
development of hyperglycemic conditions in the 
body. The analysis of the primary studies has 
reported that the levels of reactive oxygen 
areobserved to be increased within the islets cells 
of the pancreas (Nandini and Naik, 2019). The 
increased extents of the reactive oxygen within 
the islets cells of the pancreas is the subsequent 
cause of chronic hyperglycemic conditions leading 
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to proportional decline in the anti-oxidative 
mechanisms of the body. The increased oxidative 
stress and lacking of the metabolic controls or 
disturbances in the anti-oxidative mechanisms 
potentially serves in increasing the cellular and 
vascular damages (Savu et al .2012).The 
damages in the relative systems has been 
observed to alter the sensory and motor 
responses of the central nervous system, causing 
the subsequent damages or physiological 
alterations in the glial as well as neuronal cells. 

As evaluated from the course of analysis, the 
decrease in the efficacy of the anti-oxidative 
mechanisms promotes the excessive formation 
and release of the hydrogen peroxides and the 
superoxide ions. This is because the presence of 
reactive oxygen serves as the mediating cause of 
generating hydroxyl radicals within the cells(Savu 
et al .2012).The endorsed increase in the hydroxyl 
radical causes the surge in the peroxidation in the 
physiological and cellular systems (Nandini and 
Naik, 2019). The information gained from the 
research literature suggested that the Beta cells of 
the pancreas are the major cells that produces 
and release the insulin for the body, as these cells 
have the lowest free radical foraging aptitudes 
Mali et al.2017).The low capability of free radical 
tolerance causes the cells to attain internal and 
external the damage due to oxidative stress in the 
cells( Nandini and Naik, 2019).The lack of 
tolerance leads to the development of etiological 
features of the diabetes mellitus in the body.  

To control the development or progress of the 
diabetes symptoms and pathology, it is 
significantly important to balance of the free 
radicals in the pancreatic cells, maintain the levels 
of glucose in the blood and lipids at the baseline 
levels (Savu et al. 2012).The clinical trials have 
addressed that the increased ratios of inducing 
the hypoglycemic drugs including sulphonylureas, 
thiozolidinediones and bigaunides, in the patients 
with diabetes mellitus have been observed to 
promote the increased frequency of side effects 
and metabolic adversities. Thus, the sustainable 
and effective cure or therapy have not yet 
identified, which can help in balancing and 
reducing the oxidative stress and progression of 
diabetes mellitus (Savu et al. 2012).Serving the 
purpose, various research studies have been 
performed previously to evaluate the therapeutic 
intervention for oxidative stress, maintenance of 
anti-oxidative mechanism and proportionally 
reducing the risk of diabetes Mali et al.2017).The 
major issue in the consideration and intake of anti-
oxidative drugs is the limited efficacy, organ 

damaging side effects and expensive treatments 
(Tavafi et al.2011).The studies have also 
emphasized that due to the increased mortality 
rate due to metabolic syndromes and the risk of 
CNS damage, the health care professionals and 
the researchers have maintained critical analysis 
on certain types of natural agents or products for 
the management and control of diabetes and 

associated oxidative stress (El‐Demerdash et 
al.2016).In procession of evaluating the efficacy of 
the natural agents, the animal models have been 
long utilized to observe the effects, management 
potentials of the natural agent as the drug and the 
relative sustainable impacts it causes for the 
control of the diseases, before its implementation 
on the human subjects (Tavafi et al.2011). 

In the modulation and control of the oxidative 
stress associated with the development and 
oxidation of the diabetic symptoms, the efficacy of 
Rosmarinus officinalis also termed as Rosemary 
have been reported in the recent research 
studies. This perennial herb belongs to the family 

of Lamiaceae (El‐Demerdash et al.2016).The 
research suggested that the herb consists of the 
biological agents including triterpenes, 
polyphenols, monoterpenes, diterpenes, 
flavonoids and sesquiterpenes. This herb consists 
of rosmanic acid and carnosic acid, which are 
effectively observed to express the anti-oxidative 
potentials (Tavafi et al.2011).These components 
of the Rosmarinus officinalis can be essentially 
utilised for the maintenance of the anti-oxidative 
mechanism and promote the performance of the 
Beta cells in the pancreas (Sebai et al.2015). 

Observing the detailed proficiency of the anti-
oxidative and anti-inflammatory potential of the 
Rosmarinus officinalis, this primary research study 
has been designed with the aim investigating and 
analysing the effects of this perennial herb and its 
acidic compositions on the oxidative stress of the 
rats with the prevailing diabetes mellitus condition. 
The goal of the study is to potentially support the 
existing evidences regarding the efficacy of the 
Rosmarinus officinalis, as the potential therapeutic 
and anti-oxidative agent, serving a viable role in 
the control of metabolic syndromes such as 
diabetes mellitus. 
 
MATERIALS AND METHODS 

2.1 Data Collection 
This study has adopted qualitative research 

design to gather secondary data and/or 
information and explore the antioxidant and anti-
hyperglycaemic effects of Rosmarinus officinalis 
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L. on the oxidative stress of diabetic rats. The 
secondary sources that were accessed to gather 
relatively valid and reliable information include 
published journal articles, research papers and 
eBooks. Mostly the experimental studies have 
been searched, retrieved and integrated in this 
research paper using an appropriate search 
strategy. The articles that were used to carry out 
this research have been retrieved by accessing 
certain relevant online databases, including 
Science Direct, PubMed and EMBASE. The 
purpose underpinning the use of these databases 
was their characteristic to publish experimental 
biomedical, medicine and other healthcare related 
studies. Additionally, these databases possess 
updated information and provide researchers full 
access of the articles. Furthermore, key terms 
have been set and entered on these databases to 
retrieve more relevant secondary data which 
include, “Rosmarinus officinalis L.”, “rosemary”, 
“oxidative stress”, “antioxidant”, “diabetic rats”, 
“Wistar rats”, “Bio-Breeding (BB) rats”, 
“antihyperglycemic”, “effects”, and “impacts”.  

Besides, an inclusion and exclusion criteria 
have been also outlined for more accurate 
selection and integration of experimental data or 
information in this study. An inclusion and 
exclusion criteria were used to avoid inclusion of 
any irrelevant data or information that would give 
rise to uncertainty in a study and thus, assisted 
the research to focus on the targeted research 
area. Following is the criteria used to gather data: 

 The research articles that debated 
extensively on the role of rosemary 
extract on the oxidative stress of 
specifically diabetic rats were included.  

 The studies that focused on 
antihyperglycemic properties of rosemary 
extracts were included.  

 The articles that have determined the 
impact of other herbs on oxidative stress 
in diabetic rats were excluded.  

 The articles that used rats other than Bio-
Breeding Wistar diabetic rats and 
Sprague Dawley rats were excluded.  

 Materials and Methods 
Duration of study was one year (February 

2020 to January 2021).The materials and 
methods used in the two selected articles of 
(Sebai et al.2015) and (El-Boshy et al.2015)to 
conduct an experimental research on rats were 
taken into consideration and discussed below;  

 Experimental Animals 
In accordance with the local ethics committee 

adult male Wistar rats that weighed between 220 
to 330 grams were bought to analyse the 
antioxidant as well as antihyperglycemic effects of 
rosemary extracts on the oxidative stress 
experienced by them. Under controlled condition 
i.e. at 20 to 22°C the purchased animals have 
been housed within standard cages around five 
rats in each cage. They were put for 12 hours in 
light and 12 hours in dark, and standard diet was 
supplied to them with water ad libitum.  

Chemicals 
Rosemary extracts Rosmarinus officinalis L. 

was required for this experiment which is referred 
to a medicinal herb that cultivates all across the 
world and mainly used as a therapeutic agent. It is 
primarily constituted by the phytocompounds and 
bioactive molecules that instil pharmacological 
properties, including antioxidant, anti-
inflammatory, antiproliferative and antimicrobial in 
this herb. Besides this, commercial diagnostic kits 
have been further purchased by the researchers 
to assess some of the biochemical parameters of 
the caged animals. For analytical grading, other 
useful chemicals and relevant apparatus have 
been also bought by the researchers.  

 Plant Extract Preparation 
For the preparation of extract, sun-dried and 

clean Rosemary have been crushed into a fine 
powder in a porcelain grinder. A conical flask 
equipped with condenser was used in which a 
mixture of 1000mL of distilled water and 400 
grams of powder was placed. This mixture was 
then condensed for an hour. After the mixture was 
cooled down it has been filtered at 70°C to 
remove all the solvent. The filtered dried powder 
was further liquefied with distilled water.  

 Diabetes Induction in Rats 
A single intraperitoneal streptozotocin (STZ) 

injection was used to induce diabetes in rats at a 
dose of 50mg per kilogram of their body weight. 
Before its use in rats it was dissolved at pH 4.5 in 
0.05 mol/L sodium citrate. After two days of STZ 
injection, retro-orbital method was used to collect 
fasting blood samples of diabetic rats so as to 
compute their fasting serum glucose levels. For 
this study, only those rats were considered 
diabetic whose fasting serum glucose level 
estimated to be more than 200 mg/dL.  
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 Experimental Design 
Around 24 rats have been selected randomly 

and around four groups were developed. Each 
group contained six rats to be treated by rosemary 
extract. The groups are numbered and labelled in 
the following manner;  

Group I: Control with rats on basal diet 
Group II: Diabetic rats on basal diet  
Group III: Diabetic + Rosmarinus officinalis 

(200 mg/kg bw/d) 
Group IV: Diabetic + Oral rosemary extracts 

(negative control) 

Biochemical Analysis 
For all serum samples the concentrations of 

parameters that were determined using ELISA kits 
include, catalase (CAT), antioxidant markers, 
superoxide dismutase (SOD) and 
malondialdehyde (MDA) and reduced Glutathione 
(GSH). On a computerised automated microplate 
plates have been read at a correction wavelength 
of 450-550nm. Creatinine, urea, glucose and uric 
acid have been computed spectrophotometrically.    

Free Radical-Scavenging Activity 
The antioxidant property of Rosmarinus 

officinalis L. was determined with the use of 2, 2-
diphenyl-1-picrylhydrazyl (DPPH) [11]. In 1mL of 
0.1mM of methanol solution of DPPH, several 
concentrations of rosemary extract such as, 
50μg/mL, 100μg/mL, 150μg/mL and 200μg/mL 
have been added. These mixtures were then 
incubated for 30 minutes at 27°C. At 517nm the 
absorbance of the samples have been computed. 
The radical-scavenging activity of DPPH has been 
measure via following formula;  

𝑅𝑆𝐴 (%) = 𝐴𝐷𝑃𝑃𝐻 − (𝐴𝑠𝑎𝑚𝑝𝑙𝑒
−  𝐴𝑐𝑜𝑛𝑡𝑟𝑜𝑙) /𝐴𝐷𝑃𝑃𝐻 ×  100 

As a reference molecule, butylhydroxytoluene 
(BHT) has been used in the similar concentration 
as of the extracts. The analyses have been 
carried out in triplicate and so to scavenge DPPH 
radical up to 50%, around 50μg/mL concentration 
of the compound was required.  

 Assays of Antioxidants Activities 
With the use of modified epinephrine assay, 

the activity of superoxide dismutase (SOD) has 
been determined. The autoxidation of epinephrine 
to adrenochrome is caused by superoxide anion 
O2- at alkaline pH. On the other hand, the 
adrenochrome formation found to have decreased 
because of SOD. In a 2mL reaction mixture that 
contained 5 mg/mL epinephrine, 62.5mM sodium 
bicarbonate buffer up to 62.5mM sodium 

bicarbonate at pH 10.2 and 10 μL of bovine 
catalase. At 480nm changes in absorbance has 
been measured. By using 2mM KCN the 
specification of SOD isoforms was carried out.  
Furthermore, the initial disappearance rate of 
H2O2 has been measured at 240nm to assay the 
activity of catalase (CAT). In 50mM phosphate 
buffer at pH 7.0, 33mM H2O2 was added and with 
the help of extinction coefficient 40 mM- 1 cm- 1 the 
activity of catalase for H2O2 has been computed. 
In addition to this, the procedure of Flohe´ and 
Gu¨nzler was used to measure the activity of 
glutathione peroxidase. For 1 minute a reaction 
mixture of 1 mL that contained 0.2 mL of 
phosphate buffer 0.1 M at pH 7.4, 0.4 mL of H2O2 
(5 mM), reduced glutathione up to 0.2 mL as well 
as a sample supernatant up to 0.2 mL, has been 
incubated at 37°C and with the addition of TCA up 
to 0.5mL the reaction terminated. At 1500 g, the 
reaction mixture centrifuged for 5 minutes and 
from supernatant the aliquot up to 0.2 mL has 
been mixed with 0.5mL DTNB as well as 0.5 mL 
phosphate buffer at pH 7.4. At 412nm the 
absorbance has been recorded.  

 Data Analysis 
The analysis of aforementioned data has been 
carried out by one-way analysis of variance 
(ANOVA) and unpaired t-test. The results have 
been exhibited at mean ± standard deviation. 
Moreover, two-tailed statistical analysis was 
performed and the level of significance was 
considered at 5% or 0.05. All the findings are 
represented in the tabular form.  

ETICAL CONSIDERATION 
 Ethical consideration was taken by Hail University 
ethical committee 2020 
 
RESULTS  

Body Weights of Rats 
As per the findings analysed using 

aforementioned technique exhibited that the body 
weight of the diabetic rats was comparatively 
lower than those who were healthy and caged in 
control group. The results were found to be at 5% 
significance level i.e. p < 0.05 with mean and 
standard deviation = 160.14 ± 4.21 and 182.1 ± 
5.16, respectively. On the other side, a significant 
increase has been observed in the body weight of 
diabetic rats that were treated orally with 
rosemary extract in comparison to those who 
were placed in diabetic group II, showing mean 
value = 175 ± 4.25.  
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Levels of Glucose in Rats 
Additionally, the glucose levels of rats were 
analysed statistically to depict the relation of 
untreated and treated rats to blood glucose. The 
outcomes obtained showed evidence that in 
diabetic rats the level of blood glucose was 
significantly higher at the significance level of 10% 
i.e. p < 0.001 in comparison to those rats in 
control group. On the other hand, the diabetic rats 
treated orally with rosemary extract at a dose of 
200mg/kg bw/d were observed and it has been 
found that the level of glucose among them was 
significantly lower than those in the diabetic 
group, as shown in table 1.  

 Anti-oxidant Activity on Oxidative Stress in 
Rats 

Moreover, the antioxidant markers and their 
activities have been analysed on oxidative stress 
using statistical analysis. As a result of analysis, it 
has been observed within the rats placed in the 
diabetic group the levels of markers, including 
superoxide dismutase (SOD), reduced glutathione 
(GSH), as well as catalase (CAT) were 
significantly lower. On the other side, the levels of 
lipid peroxidation malondialdehyde (MDA) among 
diabetic rats were determined to be significantly 
high as compared to those rats placed in the 
control group. Notwithstanding the fact, it has 
been further analysed that the rats treated along 
with Rosmarinus officinalis extract found to have 
significantly high levels of CAT and GSH in 

comparison to those in the control group. Besides, 
a significant increase has been also observed in 
the levels of CAT and GSH among diabetes-
induced rats treated orally with Rosmarinus 
officinalis L. at a dose of 200mg/kg bw/d for 45 
days. Whereas, a significant decrease has been 
acquired in the level of MDA among diabetes-
induced and rosemary extract treated rats in 
comparison to those placed in diabetic group only, 
as depicted in table 1. 

Renal Functioning of Rats 
Moreover, the kidney functions of rats were 

also analysed after observing the impact of 
rosemary extract on oxidative stress to assess the 
changes or improvement brought about after the 
rats being treated with this extract. The findings 
represented in table 2 exhibited the impact of 
Rosmarinus officinalis extract on the renal 
functioning of rats placed in control group, 
revealing that the concentrations of urea, uric acid 
and creatinine were significantly lower in 
comparison to diabetic rats. This showed 
evidence that the extract of Rosmarinus officinalis 
L. has the potential to improve the renal 
functioning of rats. On the other side, it has been 
observed that the concentrations of creatinine, 
urea and uric acid among diabetic rats treated 
orally with the extract of rosemary exhibited 
significant difference than those placed in the 
control group.  

Table 1: Effects of Rosmarinus officinalis L. extract on oxidative stress markers and glucose in 
Diabetic Rats 

 
 

Table 2: Effects of Rosmarinus officinalis L. Extract on Renal Functioning of Rats 
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Impact of Rosmarinus officinalis L. Extract on 
Histology of Rats 

Notwithstanding the fact, the impact of 
rosemary extract on histology of rats has been 
also observed after determining its effects on their 
oxidative stress as well as renal functions. At first 
the histological orientation of rats placed in control 
group were observed to be normal. On the other 
hand, it was found among diabetic rats after being 
treated with rosemary extracts that their blood 
vessels congested. Along with this, the lumen of 
renal tubules of diabetic rats has been observed 
and the presence of eosinophilic proteinaceous 
casts was found as depicted in figure 2. Whereas, 
the diabetic rats placed in group III treated orally 
with Rosmarinus officinalis L. extract at a dose of 
200mg/kg bw/d surprisingly exhibited different 
orientation with pyknosis of certain nuclei in the 
epithelial lining of tubules in renal, granularity in 
the cytoplasm, as well as necrosis of the focal 
area of tubular linked with the infiltration of 
mononuclear cells was also observed. Not only 
this, the rats in group IV treated orally with the 
extract of Rosmarinus officinalis L. (negative 
control group) were found to have normal renal 
parenchyma. Thus, this investigation showed 
evidence that the histology of diabetic rats 
substantially damaged after being treated with 
rosemary extract whereas, the rats in the control 
group observed to have well protected histology.  

Nevertheless, the collective findings obtained 
in the present work depicted that consumption of 
Rosmarinus officinalis L. extract on regular basis 
could pose a corrective impact on the histology of 
diabetic rats as well as their renal functioning and 
oxidative stress. Thus, this significant herb could 
be used for both human and animals suffering 
from hyperglycaemic condition as a preferable 
dietary item.  

 
Figure 1: Control Rats A with normal histology 
and Control negative B with Eosinophillic 

Proteinaceous casts 
 
DISCUSSION 

This experimental secondary research has 
been conducted to investigate the effects of 
Rosmarinus officinalis L. extract on the oxidative 
stress of diabetic rats. Along with this the impact 
on their renal functioning as well as histological 
parameters has been explored. The data was 
gathered using secondary technique. However, 
the preparation of extract has been reviewed and 
the materials collected in the chosen research 
articles were also integrated in this paper. Based 
on the statistical analysis being performed within 
those articles the findings have been interpreted. 
It is widely known that use of rosemary extracts is 
significantly higher in most of the world due to the 
efficiency of this herb to treat the diseases among 
both humans and animals but specifically in rats 
and improve their kidney, liver, levels of glucose 
and total lipid profiles. As observed in this study, 
the rosemary extract has the potential to improve 
the oxidative stress among rats in control group 
more in comparison to those in which diabetes 
was induced using STZ injections. Furthermore, 
the findings revealed that rosemary extracts can 
be used as antioxidants and antihyperglycaemic 
agents due to their free radical properties. 
Notwithstanding the fact, it has been observed 
that the decrease in the efficacy of the oxidative 
mechanisms after the insertion of rosemary 
extracts promotes the excessive formation and 
release of the hydrogen peroxides and the 
superoxide ions thus, enhancing the overall 
physical and mental functioning of the diabetic 
rats.  

On the other side, similar results were 
observed in a study conducted by Nandini and 
Naik (2019) in which Vincamine extracts were 
used instead of Rosmarinus officinalis extracts to 
treat the imbalance among diabetic rats due to 
oxidative stress due to the efficiency of Vinca 
extracts to improve the oxidative stress of rats. 
Observing the detailed proficiency of the anti-
oxidative and anti-inflammatory potential of the 
Rosmarinus officinalis, this experimental research 
study has indicated that due to diabetes the 
progress in the health of rats after being injected 
with rosemary extracts is slow because of 
immensely deteriorated condition of their 
physiological parameters. Notwithstanding the 
fact, it has been also claimed by a researcher in 
the research study that the rosemary extracts as 
therapeutic options have gained significant 
attention because of its antihyperglycaemic 
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property rather than antioxidant although; this 
herb contributes in treating oxidative stress 
among rats (Alzoubi et al.2020).On the other 
hand, it has been argued by another researcher 
that increased consumption of rosemary extracts 
in greater amount would result in kidney irritation 
and allergic reactions among the targeted group 
of population(De Oliveira, et al.2019)However, 
research study by (de Macedo et al.2020)also 
claimed that to control the development or 
progress of the diabetes symptoms and 
pathology, it is significantly important to balance 
the free radicals in the pancreatic cells, maintain 
the levels of glucose in the blood and lipids at the 
baseline levels.  

In addition to this, the present study has found 
that the rosemary extract is playing an essentially 
negative role in maintaining the histological 
parameters of rats which might be deteriorated 
due to the development of diabetic condition. For 
instance, it has been analysed in the 
aforementioned section that after being injected 
this extract among diabetic rats their histological 
characteristics distorted. This showed evidence 
that this significant herb could efficiently and more 
appropriately serve as antioxidant rather than anti-
hyperglycaemic agent. 
 
CONCLUSION 

This experimental research has been 
conducted to explore the impacts of Rosmarinus 
officinalis L. on the oxidative stress of diabetic 
stress. The secondary data has been collected 
and analysed in this research. The materials and 
methods used in the two selected articles (Sebai 
et al.2015) and 

(El-Boshy et al. 2015) to conduct an 
experimental research on rats have been 
reviewed and interpreted. From the 
aforementioned analysis and discussion, it is 
concluded that rosemary extracts have the greater 
potential to significant affect the oxidative stress 
among diabetic rats thus, it could be considered 
as the most efficient and effective antioxidant in 
comparison to other herbs such as, vinca extracts. 
On the other hand, it has been observed in this 
experimental study that the Rosmarinus officinalis 
poses adverse impact on the histology of diabetic 
rats and thus, it could be said that this herb 
cannot serve as better and appropriate 
antihyperlipidemia and antihyperglycaemia. 
However, further analysis on the efficiency of 
rosemary extracts has been required to 
investigate its impact on other physiological as 
well as psychological aspects of animals with and 

without diabetes. 
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