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ABSTRACT

The current study was planned to assess the different oxidative, Endocrinological and biochemical
parameters using extract of Catharanthus roseus (C. roseus) on diabetic rats. Three groups of
Diabetic rats were assigned viz. Group A have Negative Control which was fed basal diet; Group B
have Positive Control and was non-supplemented; and Group C supplemented with C. roseus
extract. The results showed that blood glucose level, ALT, TGs and urea concentration was
elevated non-significantly (P>0.05), of Group C which was supplemented by C. roseus when
compared with non-supplemented Group B animals. In Group C which was supplemented by C.
roseus, AST, and Cholesterol results were decreased as showed by statistics analysis (non-
significantly). When level of Blood cortisol was compared between Group C and B, there was
increased in Group C, as per non-significant statistics measurements (P>0.05). It was observed
that level of T*and T° hormones was decreased in Group C (supplemented by herbal extract) when
compared with Group B. When catalase enzyme results were checked in animals comprised of
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Group A, B and C, it showed that rate of catalase increased, respectively. In conclusion,
Catharanthus roseus restore the levels of thyroid hormones, and cholesterol; and elevate catalase
enzyme activity in animals which produce stress relieving effect.

Keywords: Catharanthus roseus; diabetes; alloxan; herbal therapy; catalase.

1. INTRODUCTION

Diabetes Mellitus (DM) is a complex metabolic
syndrome which occurs due to insufficient
release of the insulin from the pancreatic beta
cells defect in insulin action or both [1]. It may
usually occur due to a combination of hereditary
and environmental effects [2] and occasionally
due to reduced tissue sensitivity to insulin [3].
Diabetes can lead to some changes in
biochemical parameters like cholesterol, urea
and creatinine [4]. It is considered as one of the
five causes of mortality worldwide [5] and has
gained increasing attention as an emerging
disease problem. The current estimates by World
Health Organization reveal that near 2030, the
number of diabetic patients will reach up to 370
million in the world. It would be one of the most
common degenerative illnesses in human beings
in future [6].

In  advanced medication, there are still
unsatisfactory and ineffective therapies to treat
DM [7]. Therefore, the demand for using herbal
products having antidiabetic effects has
increased due to associated side effects of
insulin and oral hypoglycemic drugs [5].
Extensive work is being reported from India [8]
and Bangladesh [9-10] However, in Pakistan the
same trend is yet to be deep rooted.

Catharanthus roseus also known as Vinca
rosea (C. roseus) is a herb that belongs to the
family Apocynaceae. The antidiabetic effects of
C. roseus aqueous leaf extract has been
discovered recently [8] [11-12]. C. roseus
aqueous leaf extract has its effects on liver
enzymes, blood glucose level and serum
proteins in rabbits [12]. Its affects on blood
glucose, cholesterol, protein, lipid peroxidation
and liver enzymes have also been studied [13].
However, it is first time to check the Assessment
of different oxidative, Endocrinological and
biochemical Parameters using Catharanthus
Roseus on rats.

2. MATERIALS AND METHODS
2.1 Plant Materials

Catharanthus roseus leaves were collected from
Bahauddin Zakariya University, Multan and

authenticated by Botanist from University of the
Punjab. Leaves were washed, dried and ground
to the powder form. This powder was passed
through a sieve and combination of
Dichloromethane and methanol having ratio 1:1
was passed through extraction process in
Soxhlet apparatus. Solid mass was attained after
removal of the solvent [14]. The diabetic rats
were fed solid extract at the dose rate of
500mg/kg bw once daily for 21 days.

2.2 Preparation of Diabetic Rats

Fifteen healthy adult rats (130-200g) were taken
in the current study. They were acclimated for
one week and maintained at 23 + 2°C, 40-50%
relative humidity, 12 hours light and dark period
in iron cages and had an open access to food
and water.

2.3 Animal Grouping and Treatment

The animals were divided into three groups
including A, B and C consisting of five rats in
each group. All the animals were weighed and
alloxan was injected intra-peritoneally with dose
rate of 150 mg/kg body weight for induction of
diabetes. After 3 days, animals showing blood
glucose level higher than 150 mg/dl which
indicate the development of hyperglycemia as
one of the manifestations of diabetes mellitus.

Treatment started after induction of diabetes.
Group-A was selected as negative control and
fed with only basal diet; Group-B was selected as
positive control (diabetic, non-supplemented) and
given basal diet + normal saline and Group-C
was positive control (diabetic, supplemented)
given basal diet + C. roseus. The study was
approved in full by the Office of Research,
Innovation and Commercialization (ORIC) of
University of Veterinary and Animal Sciences,
Lahore, Pakistan.

2.4 Collection of Blood Sample and
Serum Preparation

In order to anesthetized, chloroform was given to
rats after 21 days and blood was collected
directly from the heart and transferred to
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heparinized coated tubes, after 21 days. Blood
was centrifuged at 4°C for 15 minutes at 3000
rpm to isolate the serum. Serum samples were
analyzed for biochemical {Glucose, Cholesterol,
Triglycerides (TGs), Aspartate Transminase
(AST), Alanine Transaminase (ALT) and Urea}
endocrinological {Triiodothyronine (T3,
Thyroxine (T* and Cortisol} and oxidative
(catalase) parameters through commercially
available kits using spectrophotometry.

2.5 Statistical Tests

Statistical tests were proceeded through SPSS
version 12.0 (SPSS Inc., Chicago, USA). Data
was expressed as mean + S.E. The data testing
was done by using One-Way Analysis of
Variance with conflict between groups measured
through Duncan’s Multiple Range Test.
Variation was considered as significant at P <
0.05. [15- 16;. The values were expressed in
Mean+SE.

3. RESULTS AND DISCUSSION

Pakistan, just like India, Bangladesh and Sri
Lanka, is witnessing a soaring trend in use of
herbs as anti-hyperglycemic agents. Various
recipes and extracts of different herbs are being
given in inventories [17-18]. To the best of our
knowledge, the only study reported for
hypoglycemic effects of C. roseus in diabetic rats
is by Palwasha et al. 2015 in which only glucose
level has been ascertained.

Effect on certain biochemical parameters by
Catharanthus roseus is illustrated in Table.l.
The results show a non-significant statistical
(P>0.05) lift in ALT, TGs, blood glucose levels of
Group C which was supplemented by C. roseus
when compared with Group B. An extensive work
has already been reported on various
biochemical attributes as affected by C. roseus
extract which have clearly indicated its
restorative effects in diabetic rats and rabbits
[19,9,14,20]. The antidiabetic effects of this herb
have been attributed to a restorative effect on
glucose transport genes [21,20]. Our results of
these parameters for C. roseus supplemented
group, however, are not in accordance with any
of the previously reported work as the plant
extract did not show restoration of their elevated
levels. This cannot lead to a negation in anti-
hyperglycemic activity of C. roseus in diabetes.
The difference in results could be attributed to
geographical variance or a variance in
breed-specific response of experimental animals.
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For AST and Cholesterol, Group C (Table 1)
showed that decrease in measurements
observed through statistics analysis (P>0.05).
Though a statistical significant could not be
attained in these parameters, however, the
previous literature has also indicated a decrease
in these parameters after supplementation of C.
roseus  extract [22,14] or its juice
[19]. This is attributed to the hypocholestrolemic
property of the herb. Furthermore, a
decreasing effect on AST indicates that the
extract had no toxic effect on liver parenchyma
as already shown by the work of Singh et al.
[23].

Amongst the endocrinological parameters
studied for the treatment of C. roseus in diabetic
rats, blood cortisol level was more in group C (C.
roseus supplemented) in contrast to group B
(Table 2), though statistically non-significant
(P>0.05). Cortisol hormone has extensively
been studied both as a stress biomarker [24] and
as its potential role in hyperglycemia [25].
Its elevated level in diabetic non-supplemented
as well as in C. roseus supplemented
groups as compared to negative control group in
the present study indicates stressor
effect of hyperglycemia in experimental animals.
The harmonious pattern of cortisol in
Group B and C animals could be attributed to
anti-stress effect of the herbal extract.

When Group C was compared with Group B with
respect to T* and T2 hormones, it was observed
that the level of hormones decreased non-
significantly in Group C which was supplemented
by herbal extract (Table 2). This is indicative of a
corrective/restorative effect of C. roseus extract.
The thyroid hormones have been studied
extensively in diabetic humans as well in various
other species of animals [26]. It has been well
established that diabetes causes an elevated
levels of thyroid hormones which in the present
study is corrected by the C. roseus extract.
Various studies have revealed a sequence of
complex intertwining biochemical, genetic, and
hormonal malfunctions associated with
pathophysiology of hyperthyroidism and diabetes
[27].

Catalase is one of the vital intra-cellular
enzymes responsible for scavenging the damage
caused by reactive oxygen species (ROS)
[28]. The results of immediate study discovered a
moderate but non-significant statistical
(P>0.05) shift in groups A, B and C respectively
(Fig 1). [29-30]. A plausible justification to this
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trend <could be a steady stress-free
environment provided by the C. roseus extract in
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order to combat the ROS generated during
diabetes.

Table 1. Effect on certain biochemical parameters by Catharanthus roseus in experimental rats.
The values are Mean+SE

Parameters Groups

Group A Group B Group C
Glucose (mmol/L) 5.1+1.0 16.8+1.8 21.3+1.8
Cholesterol (mmol/L) 2.4+0.8 4.91+0.9 3.8+0.8
Triglycerides (mmol/L) 1.6+0.5 2.6+0.6 3.0+£0.5
Alanaine Transaminase (u/L) 38.2+2.0 13.5+1.1 13.9+1.0
Aspartate Transaminase (u/L) 48+2.8 25.0+1.0 24.5+1.0
Urea (mmol/L) 17.8+1.0 16.7+1.9 36.0+2.8
Catalase (U/L) 80+2.0 90+1.7 120+2.5

Where Group A: Negative control, Group B: Positive control, and Group C:Supplement with Catharanthus roseus.
It is the mean value (Mean£SE) of results (where n=5), results were in triplicate, p < 0.05
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Fig. 1. Effect on catalase level by Catharanthus roseus in experimental rats. Where Group A:
Negative control, Group B: Positive control, and Group C:Supplement with Catharanthus
roseus. It is the mean value (Mean+SE) of results (where n=5), results were in triplicate, p <
0.05

Table 2. Effect on certain endocrinological parameters by Catharanthus roseus in experimental
rats. The values are Mean+SE

Parameters Groups

Group A Group B Group C
Cortisol (nmol/L) 276+9.2 295.3+12.0 292.5+11.1
Triiodothyronine (nmol/L) 1.3+0.9 1.4+0.9 1.310.2
Tetraiodothyronine (nmol/L) 90.3+2.7 114.1+2.8 62.5+1.3

Where Group A: Negative control, Group B: Positive control, and Group C:Supplement with Catharanthus roseus.
It is the mean value (Mean+SE) of results (where n=5), results were in triplicate, p < 0.05.

4. CONCLUSION

In conclusion, Catharanthus roseus had a
recuperative impression on thyroid hormones
and cholesterol levels in alloxan-induced diabetic
rats. Furthermore, it elevated catalase enzyme
for potential scavenging of ROS. A statistically
significant hypoglycemic effect of the extract
could not be evident for glucose and certain
other parameters under study. However, this

does not negate its importance as a potent anti-
hypoglycemic agent. In future, assessment of
activity of isolated compounds from the extract
will be targeted to get promising results against
other diseases in experimental animals.

RESEARCH SIGNIFICANCE

The study highlights the efficacy of "herbal
therapy" which is an ancient tradition, used in
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some parts of India. This ancient concept should
be carefully evaluated in the light of modern
medical science and can be utilized partially if
found suitable.

DISCLAIMER

The products used for this research are
commonly and predominantly use products in our
area of research and country. There is absolutely
no conflict of interest between the authors and
producers of the products because we do not
intend to use these products as an avenue for
any litigation but for the advancement of
knowledge. Also, the research was not funded by
the producing company rather it was funded by
personal efforts of the authors.

ETHICAL APPROVAL

Animal Ethic committee approval has been taken
to carry out this study.

CONSENT
It is not applicable.

COMPETING INTERESTS

Authors have declared that

interests exist.

no competing

REFERENCES

1. Ferrannini E. Insulin resistance versus
insulin deficiency in non insulin-dependent
diabetes mellitus: Problems and
perspectives. Endocrine Rev.
1998;19:491-503.

2. Kumar GPS, Kumar SDAP, Subramanian
PS. Anti-diabetic activity of fruits of
Terminalia chebula on streptozotocin
induced diabetic rats. J Health Sci.
2006;52:283-291.

3. Jesmin S, Zaedi S, Shimojo N, lemitsu M.,
Masuzawa K, Yamaguchi N, Mowa CN,
Maeda S, Hattori Y, Miyauchi T. Endothelin
antagonism normalizes VEGF signaling
and cardiac function in STZ-induced
diabetic rat hearts. Am J Physiol
Endocrinol Metab. 2007;292:E1030-1040.

4. Gunakkunru A, Padmanaban K, Thirumal
P. Anti-diarrhoeal activity of Butea
monosperma in experimental animals. J
Ethnopharmacol. 2005;98:241-244.

5. Vats V, Yadava SP, Biswasb NR, Grovera
JK. Anti-cataract activity of Pterocarpus

Dar et al.; JPRI, 33(46A): 312-317, 2021, Article no.JPRI.75325

marsupium bark and Trigonella foenum-
graecum seeds extract in alloxan diabetic
rats. J Ethnopharmacol. 2004;93:289-294.

6. Shukla R, Sharma SB, Puri D, Prabhu KM,
Murthy PS. Medicinal plants for treatment
of Diabetes Mellitus. Indian J Clin Biochem.
2000;15:169-177.

7. Ahmed MF, Kazim SM, Ghori SS,
Mehjabeen SS, Ahmed SR, Ali SM,
Ibrahim M. Antidiabetic activity of Vinca
rosea extracts in alloxan-induced diabetic
rats. Int J Endocrinol. 2010;10:1155-1161.

8. Kaleem M, Sarmad H, Bano B. Protective
effects of Piper nigrum and Vinca rosea in
alloxan induced diabetic rats. Indian J
Physiol Pharmacol. 2005;49:65-71.

9. Akhtar MA, Mamunur R, lbne-Wahed M,

Robiul MI, Sharif MS, Ariful MI, Md Shah A,

Maruf A. Comparison of long-term

antihyperglycemic  and hypolipidemic

effects between Coccinia cordifolia (Linn.)
and Catharanthus roseus (Linn.) in

alloxan-induced diabetic rats. Res J

Medicine Medical Sci. 2007;2:29-34.

Rahmatullah M, Nur KA, Zubaida K, Syeda

S, Farhana |, Atiqur R, Sharmin J, Shah A.

Medicinal plants used for treatment of

diabetes by the Marakh sect of the Garo

tribe living in  Mymensingh district,

Bangladesh. Afr J Tradit Complement

Altern Med. 2012;9:380-385.

Rau O, Wurglics MDT, Abdel-Tawab M.

Screening of herbal extracts for activation

of the human peroxisome proliferator-

activated receptor. Pharmazie.
2006;61:952-956.

James SA, Bilbiss L, Muhammad BY. The

effect of Catharanthus roseus (L.) G. Don

1838 aqueous leaf extract on some liver

enzymes, serum proteins and vital organs.

Sci World J. 2007;2:5-9.

Iweala EEJ, Okeke CU. Comparative study

of the hypoglycemic and biochemical

effects of Catharanthus roseus (Linn) g.

apocynaceae (Madagascar periwinkle) and

chlorpropamide (diabenese) on alloxan-
induced diabetic rats. Bio Kemisteri.
2005;17:149-156.

Jayanthi M, Sowbala N, RajaLakshami G,

KanagaValli U, Sivakumar V. Study of anti

hyperglycemic effect of Catharanthus

roseus in alloxan induced diabetic rats. Int

J Pharm Pharm Sci. 2010;2:114-116.

Rasineni K, Bellamkonda R, Singareddy

SR, Desireddy S. Antihyperglycemic

activity of Catharanthus roseus leaf

powder in streptozotocin-induced diabetic

10.

11.

12.

13.

14,

15.

316



16.

17.

18.

19.

20.

21.

22.

rats. Pharmacognosy research. 2010;2(3):
195-201.
Available:https://doi.org/10.4103/0974-
8490.65523.

Alkhalidy H, Moore W, Wang Y, Luo J,
McMillan RP, Zhen W, Zhou K, Liu D. The
Flavonoid Kaempferol Ameliorates
Streptozotocin-Induced Diabetes by
Suppressing Hepatic Glucose Production.
Molecules. 2018;23(9):2338.

DOI: 10.3390/molecules23092338. PMID:
30216981; PMCID: PMC6192519.

Ahmad M, Rahmatullah Q, Muhammad A,
Mir AK, Muhammad Z. Traditional herbal
remedies used for the treatment of
diabetes from district Attock (Pakistan).
Pak J Botany. 2009;41:2777-2782.

Marwat SK, Rehman F, Ejaz AK, Abdul AK,
Imdad U, Kaleem UK, Inam UK. Useful
ethnophytomedicinal recipes of
angiosperms used against diabetes in
South East Asian Countries (India,
Pakistan & Sri Lanka). Pak J Pharm
Sci. 2014;27:1333-58.

Nammi S, Boini MK, Lodagala SD, Behara
RBS. The juice of fresh leaves of
Catharanthus roseus Linn. reduces blood
glucose in normal and alloxan diabetic
rabbits. BMC Complement Altern Med.
2003;3:1.

Al-Shagha WM, Mohsin K, Nasir S, Arezki
A, Anis AC. Anti-diabetic potential of
Catharanthus roseus Linn and its effect on
the glucose transport gene (GLUT-2 and
GLUT-4) in streptozotocin induced diabetic
Wistar rats. BMC Complement Altern Med.
2015;15: 1.

Manoharan S, Umadevi S, Jayanthi S,
Baskaran N. Antihyperglycemic effect of
Coscinium fenestratum and Catharanthus
roseus in alloxan-induced diabetic rats. Int
J of Nut, Pharmacol, Neurol
Dis. 2011;1:189.

Jung CH, Song Z, Guo XD, Ji HK, Myung
HH, Yong-Cheol S, Gyung JK, Seong-Gyu
K. Antihyperglycemic activity of herb

Dar et al.; JPRI, 33(46A): 312-317, 2021, Article no.JPRI.75325

23.

24.

N

5.

extracts on streptozotocin-induced diabetic
rats. Biosci Biotech Biochem.
2006;70:2556-2559.

Singh SN, Praveen V, Shoba S, Radhey S,
Kumria MML, Ranganathan S, Sridharan
K. Effect of an antidiabetic extract of
Catharanthus roseus on enzymic activities
in streptozotocin induced diabetic rats. J
Ethnopharmacol. 2001;76:269-277.
Cabezas S, Julio B, Tracy AM,
Sacramento M. Physiological stress levels
predict survival probabilities in wild rabbits.
Horm Behav. 2007;51:313-320.

Ibrahim MY, Abdalla MA. Effects of
alloxan-induced diabetes mellitus on blood
metabolites and serum minerals and
hormones in rabbits (Lepus cuniculus) in
relation to starch supplementation and
season. Advan Biol. 2011;5:45-58.

Abdalla Ol, Elabid BEH, Awadalla AH.
Assessment of the serum levels of thyroid
hormones and thyroid stimulating hormone
among Sudanese with Type 1 Diabetes
Mellitus. Int J Health Sci Res. 2014;4:74-
78.

Brenta G, Danzi S, Klein 1. Potential
therapeutic applications of thyroid hormone

analogs. Nat Clin  Pract Endocrinol
Metab. 2007;3:632—-640.
Olisekodiaka JIM, Anaelechi JO,

Christopher |, Adekunle AA, Bolanle AE,
Uke LI. Total antioxidants status, selenium
soncentration, catalase and glutathione
peroxidase activities in rabbits fed a high-
garlic diet. European J Medicin Plants.
2015;5:204.

Palwasha A, Abdul RM, Sadia TA, Sadia K,
Shomail S. Hyperglycemia; Catharanthus
roseus & Nigella sativa ameliorate in
alloxan induced diabetic rats. Prof Med
J. 2015;22.

Metin G, Sedef Z, Yasemin S, Elif Y, Ozan
G. Antioxidant and anti-diabetic properties
of Spirulina platensis produced in Turkey.
Food Sci. Technol (Campinas). 2021;41(3).
Available:https://doi.org/10.1590/fst.23920

© 2021 Dar et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
https://www.sdiarticle4.com/review-history/75325

317


https://doi.org/10.4103/0974-8490.65523
https://doi.org/10.4103/0974-8490.65523
https://doi.org/10.1590/fst.23920
http://creativecommons.org/licenses/by/2.0

	/Journal of Pharmaceutical Research International
	33(46A): 312-317, 2021; Article no.JPRI.75325

	Assessment of Different Oxidative, Endocrinological and Biochemical Parameters using Catharanthus Roseus on Rats
	ABSTRACT
	1. INTRODUCTION
	2. MATERIALS AND METHODS

	2.1 Plant Materials
	2.2 Preparation of Diabetic Rats
	2.3 Animal Grouping and Treatment
	2.4 Collection of Blood Sample and Serum Preparation
	2.5 Statistical Tests
	3. RESULTS AND DISCUSSION
	4. CONCLUSION
	RESEARCH SIGNIFICANCE
	DISCLAIMER
	ETHICAL APPROVAL
	CONSENT
	COMPETING INTERESTS
	REFERENCES

	16. Alkhalidy H, Moore W, Wang Y, Luo J, McMillan RP, Zhen W, Zhou K, Liu D. The Flavonoid Kaempferol Ameliorates Streptozotocin-Induced Diabetes by Suppressing Hepatic Glucose Production. Molecules. 2018;23(9):2338.
	DOI: 10.3390/molecules23092338. PMID: 30216981; PMCID: PMC6192519.
	30. Metin G, Sedef Z, Yasemin S, Elif Y, Ozan G. Antioxidant and anti-diabetic properties of Spirulina platensis produced in Turkey.  Food Sci. Technol (Campinas). 2021;41(3).
	Available:https://doi.org/10.1590/fst.23920

