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Effect of Safflower Flower (Carthamus tinctorius L)
Extract on Serum Superoxide Dismutase Activity in Rats
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Abstract:
Background and aims: In recent years, due to side effects of chemical drugs, some
people hsve turned to traditional medicine. Safflower is a medicinal plant that is used as a
relatively cheap dye for making sweets and cooking in addition to its therapeutic effects.
Superoxide dismutase (SOD) is one of the important enzymatic antioxidants that plays a
role in fighting reactive oxygen species .In this study, the effects of safflower flower on
serum activity of SOD in male wistar rats were studied to determine the adverse and
beneficial effects of the plant on this important enzymatic antioxidant.
Methods: Sixty rats were divided into four groups consisting of three experimental
groups and one controle group. The extract of safflower at concentrations of 100, 200 and
300 mg/kg body weight was subcutaneously injected to rats of experimental groups 1, 2
and 3, respectively, for two periods of 14 and 28 days, and then blood samples were
collected from their hearts and serum SOD level was measured spectrophotometrically.
Results: SOD level increased after adminstration of safflower extract at low and medium
doses in the short term and at hight doses in the long term.
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Effect of Safflower on Superoxide Dismutase in Rats
Conclusion: The safflower extract has beneficial effects on SOD, with no adverse effects
on this enzyme at different doses.
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against these diseases. An essential

INTRODUCTION

mechanism for the protection of host

As the economic development has
the

cells against excess levels of free

widespread use of chemical substances

radicles is the enzymatic antioxidant

for manufacturing food products, the

defense system, of which SOD is a key

incidence of diseases resulting from use

enzyme (9). For example, Sarija Bajaja

of these chemicals is inevitable. Saffron

and Afreen Khan (2012) reported that

is the most expensive spice in the world

antioxidants serve as essential tools for

and may be used as a natural food dye

the investigation of oxidant stress-

in restaurants instead of artificial dyes,

related diabetic pathologies and despite

while its consumption in most foods for

the obvious potential merit of a

the long term may have adverse effects

replacement therapy, the safety and

on human health.

efficacy of antioxidant supplementation

substantially

contributed

to

The oxidative damage caused by

remain to be established (10). The

free radicals is naturally neutralized by

changes in plasma antioxidants and

the

system.

malondialdehyde can be due to cellular

Antioxidants protect the body against

damage caused by the activities of free

reactive oxygen species (ROS) through

radical molecules.

antioxidant

defense

through

Free radicals are chemically active

inhibiting the activity of oxidizing

molecules, mostly ROS (superoxide and

enzymes (1). This system consists of a

hydrogen peroxide), and are normally

series of enzymatic and non-enzymatic

produced during biological processes in

components

various

direct

modification

(2,3,4).

or

Superoxide

organisms

(11,

12).

The

dismutase (SOD) acts in the frontline of

unstable compounds of free radicals

defence against ROS and oxidative

induced by infections can react with

stress in cells (5,6) Changes in SOD

cellular lipids, proteins, nucleic acids,

encoding gene transcript level and SOD

and carbohydrates, among which lipids

activity (7) are regarded as indicators of

are the most sensitive (13). It has been

the level of the produced ROS and

established that an excessive amount of

oxidative stress (8). Food antioxidants

free radicles, particularly hydrogen

produce a substantial protective effect

peroxide, in cells induces elevation of
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to

fatty acid that is γ-tocopherol. Safflower

neutralize ROS, and prevents internal

oil is a rich source of linoleic acid. In

cellular damage. Conversely, decreased

the

severity of oxidative stress (and thus the

glycosaminoglycans

free radical level) may result in the

trachelosides (14, 15).

antioxidant

reduction

enzymes

of

activity

antioxidant

enzymes

seeds

Studies

activity (11).

of

have

this

plant,

exist

as

shown

that

consumption of safflower and soy

Safflower flower is used to colour

reduces lipid and liver cholesterol and

foods instead of saffron, and its oil is

enhances neutral steroids. Previous

used as a low-risk fat. This plant with

studies have shown that safflower oil is

the scientific name of Tinctorious

effective on the levels of platelet and

Carthamus is native to the Far East and

thromboxane B2 (15). There are reliable

is currently being cultivated in many

evidence

countries. The plant at an age of 1-2

effects, but the effects of different

years has a height of 30 to 60 cm and

dosese of this plant on SOD activity is

serrated leaves that end to the delicate

unknown.Therefore, the aim of this

and sharp spines. This plant has yellow-

study was to investigate the adverse and

reddish flowers. The active ingredient

beneficial effects of safflower on serum

of its flower is kartamyn (kartamyk

SOD activity.

on

safflower

therapeutic

acid). There are six species of this plant
in Iran, which have many health

MATERIALS AND METHODS

benefits including wound healing, anti-

Study design:

inflammatory,

soothing,

In this study, 60 Wistar adult male

aggregation

rats weighing 180±20 g were procured

reducing, hypocholesterolemic, laxative

from the Opioid Breeding Laboratory

and expectorant; and its oil contains

Animals Department of Islamic Azad

large amounts of unsaturated fatty acids

University, Kazerun Branch. All the

(n- polyunsaturated) and approximately

procedures were approved by the

75% linoleic acid, 13% oleic acid, 0.6%

Institutional Animal Care and Use

palmitic acid, and 3% stearic acid. The

Committee of the University (approval

species also have a direct small chain of

code:

antibacterial,

cough
platelet
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The animals were transported to the

University of Medical Sciences.To this

laboratory one week before the test to

end, 500 g of the prepared powder in

acculturate to the laboratory conditions.

50% of ethanol was put under pressure

During the study, the rats were kept

for 72 hours. Afterwards, the tap of the

under identical conditions (22-24 °C and

extracting machine was opened to

12:12 light-dark cycle) and had ad

collect the extract drop by drop at the

libitum access to food and water.

bottom of the machine.

The rats were divided into four

The

solvent

(alcohol)

was

groups, groups 1, 2 and 3 received,

constantly added by pipette to the top of

respectively, 100, 200, and 300 mg /kg

the container to prevent the liquid level

of the extract subcutaneously once a day

loweing and the plant powder drying. It

(16,17). Group 4 was considered as

should be noted that while the extract

controls that received normal saline

was collected by the separating funnel

alone.

of

The

total

period

of

the

the

percutaneous

device,

the

intervention was 28 days and after 12

alcoholic solvent was added drop by

hours from the last injection, the blood

drop from the top of the device until the

samples were collected from the hearts

extractsbecame colorless, indicating that

at completion of 14th and 28th days of

the extract was fully collected. Next, the

intervention. Serum was isolated by

prepared liquid containing ethanol in

centrifugation at 2500 rpm for 15

percutor, its solvent removed by rotary

minutes at 4 °C and transported to the

device to be fully concentrated. Then,

laboratory on ice.

the brown extract was collected by

SOD activity was assayed using

means of a desiccating and vacuum

one diagnostic ZellBio kit (ZellBio,

pump and weighted according to the

Germany) according to Arthur and

doses in required quantities and was

Boyne protocol (1985) and expressed in

solved in normal saline. Then, the

U of SOD /ml of serum (18).

resulting

extract

was

administered

according to the body weights of the
Extraction:

rats.

Extraction was performed in the
Nutrition

Laboratory

of

Data analysis

Shiraz
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Data analysis was done by SPSS

Moreover, there was a significant

10 using ANOVA, Tukey’s test, and t-

difference in the mean activity of the

test.

enzyme between experimental group 3

RESULTS

and control group on the 28th day
(P<0.05). There was also a significant

According to the results of this

difference in the mean activity of SOD

study (Tables 1 and 2), there was a

between the 14th and 28th days in

statistically significant difference in the
mean

activity

of

SOD

experimental groups 1 and 2 (P<0.05).

between

experimental groups 1 and 2 and control

Discussion

group on the 14th day (P<0.05).
Table 1: Mean±standard deviation of superoxide

The mean level of SOD activity

dismutase (U/ml) in the different groups on 14th

increased in

and 28th days of intervention
Groups

different

experimental

groups on the 14th day as compared to

Day 14

Day 28

Control

92.19±2.08

92.19±2.08

Experimental 1

45.94±3.0

35.13±2.04

groups 1 and 2, so that it caused a

Experimental 2

45.12±3.9

30.74±0.53

significant difference in SOD activity in

Experimental 3

40.20±4.12

48.97±2.38

these groups compared to that in the

the control group and this increase was
statistically significant in experimental

control group.
Despite the increase in the mean

Table 2: The presence or absence of significant

activity

diffrence in superoxide dismutase between

of

SOD

in

the

three

experimental groups and control group on 4th

experimental groups compared with the

and 28th days of intervention

control group on the 28th day, this

Groups

Day 14

Day 28

Day
14
compared
to day 28

increase was statistically significant
only in experimental group 3 so that a

Experimental 1

0.016

0.262

0.021

significant difference in the mean level

Experimental 2

0.024

0.989

0.015

of the enzyme was observed compared

Experimental 3

0.187

0.0005

0.095

to that in the control group. It can be
argued that hydroalcoholic extract of
safflower at low and medium doses
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significantly increases the mean level of

that the extract of safflower flower has

SOD in the short term, and the body

the greatest effect on this antioxidant.

will adjust to the low and medium doses

SOD is the first natural antioxidant

in the long term and only high doses of

acting against the toxicity of free

the extract lead to increased mean SOD

radicals. This enzyme is a powerful

level on the 28th day.

antioxidant that protects the body from

Therefore, despite the increasing

damage caused by superoxide, which is

effect of safflower extract on the mean

the toxic radical generated in the

level of SOD, the extract cannot be used

mitochondria. Free radicals are highly

in the long term as a stimulant for the

reactive molecules that are produced by

production of SOD because of the

cells during normal metabolism. Free

acquired adaptation to consumption of

radicals can accumulate and cause

this extract. It can be used as an additive

damage to mitochondrial DNA, nuclei

of SOD from safflower extract in the

and proteins inside the cell.

short term.
The

One of the iron-sulfur containing
antioxidant

safflower are due to

effects

of

hydrates in metabolic pathways is

a powerful

disabled by superoxide.

antioxidant compound of its oil named

Regarding

the

antioxidant

p-n control or serotonin (19). It is

properties of medicinal plants, Meena et

known that the antioxidant causes the

al. (2012) reported that the plant

fibroblast's progressive activity of mice

protects brain cells against free radicals

and humans in the environment and

and treats the neurological problems

prevents

cytokine

caused by free radicals by producing

production in human monocytes. The

antioxidant effects (22). Arjmandi et al

antioxidant activity and preventing role

(2018)

in

differences

the

proinflammatory

production

of

the

observed
between

no

significant
activities

of

proinflammatory cytokine from human

catalase and GPX in control group in

monocytes is another effect of this plant

comparision to experimental groups on

(20,21).

the 14th and 28th days of study

SOD is the first enzyme of the

(p>0.05) (23).

antioxidant defense system and it seems

19

Advanced Herbal Medicine, Winter and Spring 2021; 7(1): 14-23

Khoshvaghti et al. (2013) reported

Ellis et al. (2000) found that

that after 14 days of administering

concomitant use of safflower oil and a

hydroalcoholic safflower flower extract,

high-fat diet caused insulin resistance

the activities of glutathione peroxidase

and increased acyl coenzyme-A (29).

and SOD increased in a dose-dependent

The other advantage of safflower is lack

situation (24).

of producing any harmful effect on

In this regard, Khorasani et al.

blood

pressure,

heart

rate,

and

(2012) observed walnut’s effect in

contraction of the pulmonary artery

increasing serum glutathione peroxidase

(22,30). Rahimi et al (2014) reported

level, and that walnut and lemon juice

the effect of safflower seed oil in the

significantly reduced MDA level in

prevention

blood plasma (25).

complications (31).

of

diabetes-related

Regarding the medicinal effects of
the plant, Asgary et al. (2012) reported

CONCLUSION

that the hydroalcoholic extract of

The results of this study showed a

safflower flower was effective in the

dramatic increase in SOD after short-

treatment of diabetes (26). Dehkordi et

term use of safflower extract at low and

al. (2014) investigated the effect of

medium doses. Therefore, this plant can

aqueous extract of safflower on the

be used to boost the antioxidant

reproductive system in female rats and

immune-enzyme system, because SOD

observed that the extract was more

is one of the most important antioxidant

effective on ovarian activity compared

enzymes in the body, and it is therefore

with wounds and had a positive impact

useful to add this plant to our diet.

on the fertility of female rats (27).

CONFLICT OF INTERESTS

Khoshvaghti et al. reported that the
continuous

short-term

use

of

the

Authors

have

no

potential

safflower could decrease the level of

commercial or financial conflicts of

thyroid hormones temporarily, while in

interest to disclose.

the long term, it did not show the same
effect (28).

20

Effect of Safflower on Superoxide Dismutase in Rats

isoforms in local wheat varieties
subjected to continuous soil drought.
Plant Physiology and Biochemistry;
2014:81, 54–60.

References
1.SIES H.Strategies of antioxidant
defense.
European
Journal
of
Biochemistry ;1993:215,213-219.

8. Leonowicz G, Trzebuniak F.F,
Zimak-Piekarczyk P,Ślesak I,MysliwaKurdziel B. The activity of superoxide
dismutases (SODs) at the early stages of
wheat deetiolation. PLOS ONE; 2018:
20;
13(3),
e0194678.doi:
10.1371/journal.pone.0194678.

2.Decaro N, Martella V, Desario C,
Bellacicco AL, Camero M, Manna L,
d'Aloja D, Buonavoglia C. First
detection of canine parvovirus type 2c
in pups with haemorrhagic enteritis in
Spain. Journal of Veterinary Medicine
B infect Disease Vet Public Health
;2006: 53(10), 468–472.

9. Dringen R, Hamprecht
B.
Involvement of glutathione peroxidase
and catalase in the disposal of
exogenous hydrogen peroxide by
altered astroglial cells. Brain Research;
1997:759 (1), 67-75.

3. Fengle LY, Xia SL. Role of
antioxidant vitamins and elements in
mastitis in dairy cow. Journal of
Advanced Veterinary and Animal
Research; 2015: 2(1), 1-9.

10. Bajaja S, khan A. Antioxidants and
diabetes.
Indian
Journal
of
Endocrinology
Metabolism
;2012:16,(2): 267–271.

4. Jewell D, Yu S, Joshi D. Effects of
serum vitamin E levels on skin vitamin
E levels in dogs and cats. Veterinary
Therapy; 2002:3(3), 235-243.

11.Hussain SP, Amstad P, He P,
Robles
A, Lupold S, Kaneko I,
Ichimiya M., Sengupta S, Mechanic L,
Okamura S, Hofseth JL, Moake M,
Nagashima M, Forrester KS, Harris
CC. p53-induced up-regulation of
MnSOD and GPx but not catalase
increases oxidative stress and apoptosis.
Cancer Research; 2004:64, 2350-2356.

5.Sharma P, Jha AB, Dubey RS,
Pessarakli M. Reactive oxygen species,
oxidative damage, and antioxidative
defense mechanism in plants under
stressful conditions. Journal of Botany;
2012:2012, 1–26.
6.Szymańska R, Ślesak I, Orzechowska
A, Kruk J. Physiological and
biochemical responses to high light and
temperature
stress
in
plants.
Environmental and Experimental of
Botany; 2017: 139, 165–177.

12. Fridovich I.The biology of oxygen
radicals. Sciences ; 1978: 201,875-80.
13.Aitken
RJ.Pathophysiology of
human spermatozoa. Current Opinion in
Obstetrics and Gynecology; 1994:
6,128-135.

7. Huseynova IM, Aliyeva DR, Aliyev
JA. Subcellular localization and
responses of superoxide dismutase

21

Advanced Herbal Medicine, Winter and Spring 2021; 7(1): 14-23

14. Mozaffarian VA. dictionary of
Iranian plant names: Latin, english,
persian. Farhang Mo'aser 102.1996.

index of promoting blood circulation
and regulating menstruation . Journal of
Ethnopharmacology ; 2016:15;191,264272. doi: 10.1016/j.

15. Duke JA, Bogenchutz M, ducellier
J, Duke P. Handbook of medicinal
herbs.CRC press, Boca Raton, London,
New York, Washington, D.C.2002.

21. Li Y , Zheng D, Shen D, Zhang X ,
Zhao X,Liao H .Protective Effects of
Two
Safflower
Derived
Compounds,Kaempferol
and
Hydroxysafflor
Yellow
A,
on
Hyperglycaemic
Stress-Induced
Podocyte Apoptosis via Modulating of
Macrophage
M1/M2
Polarization.
Journal of Immunology Research; 2020:
Volume 2020,Article ID 2462039, 11
pageshttps://doi.org/10.1155/2020/2462
039.

16.Asgari S, Rahimi P , Madani
H,Mahzouni P ,Kabiri N.The effect of
safflower
hydroalcoholic
extract
(Carthamus tinctorius) in the prevention
of type 1 diabetes mellitus in adult male
rats.Biology of Iran;2013:26(1),145153.
17.
Rahimi
P,Asgari
S,Madani
H,Mahzouni P.The effect of safflower
hydroalcoholic extract (Carthamus
tinctorius) on hypoglycemia in alloxaninduced diabetic rats. Journal of
Knowledge and Health; 2009:4(2),1-5.

22.Meena H, Pandey HK, Pandey P,
Arya MC, Ahmed Z. Evaluation of
antioxidant activity of two important
memory enhancing medicinal plants
baccopa monnieri and centella asiatica.
Indian journal of pharmacology;2012:
44, 114.

18. Arthur JR, Boyne R. Superoxide
dismutase and glutathione peroxidase
activities in neutrophils from selenium
deficient and copper deficient cattle.
Life Science; 1985: 22, 36(16), 156975.

23. Arjmandi F, Khoshvaghti A, Razmi
N. Effect of Safflower Flower Extract
(Carthamus Tinctorius L) on Glutathion
Peroxidase and Catalase Activity on
Serum in Rats. Journal of Alternative
Veterinary Medicine; 2018: 2(4), 198205.

19.Jeong E.H, Yang H, Kim JE , Lee
KW. Safflower Seed oil and its Active
compound acacetin inhibit UVBInduced skin photoaging. Journal of
Microbiology and Biotechnology; 2020:
28;
30(10),1567-1573.
doi:
10.4014/jmb.2003.03064.

24.Khoshvaghti A, Valizadeh MR,
Vasei M, Nazifi S, Akbarpour B.The
effects
of
dorema
aucheri
hydroalcoholic extract on blood levels
of antioxidant enzymes (sod and gpx)
and vitamins (e and c) in vivo. Journal
of faculty of veterinary medicin of
Istanbul university;2013: 39, 230-237.

20. Yao D, Wang Z, Miao L, Wang L.
Effects of extracts and isolated
compounds from safflower on some

22

Effect of Safflower on Superoxide Dismutase in Rats

25.Khorasani M,Taheri H. Comparison
of the effects of garlic and lemon juice
and walnut on antioxidant parameters in
rats. Department of Food Hygiene and
Public Health. Ph.D thesis, Shiraz
University, Iran,2012.

Journal of Applied Physiology;2006:
97, 347-354.
31.Rahimi P, Asgary S,Kabiri N.
Hepatoprotective and hypolipidemic
effects of carthamus tinctorius oil in
alloxan-induced type 1 diabetic rats.
Journal
of
herbal
medicine
pharmacology;2014: 3, 107-111

26.Asgary S, Rahimi P, Mahzouni
P,Madani H. Antidiabetic effect of
hydroalcoholic extract of carthamus
tinctorius l. In alloxan-induced diabetic
rats. Journal of Research
Medical
Science ;2012:17(4),386-92.
27.Dehkordi S, Shadkhast M, Shateri
M, Kaboutari J, Mirshokraee P. The
effects
of safflower (carthamus
tinctorius l) aqueous extract on
reproductive system of mice. Journal of
veterinary Research;2014: 69, 141-149.
28.Khoshvaghti A, Abtahi M. The
effects of safflower (Carthamus
tinctorius) extract on thyroid gland
activity in rats. Journal of Basic and
Clinical Pathology;2020: 8(2),22-27.
29.Ellis BA, Poynten A, Lowy AJ,
Furler SM, Chisholm DJ, Kraegen EW,
Gregory J, .Long-chain acyl-coa esters
as indicators of lipid metabolism and
insulin sensitivity in rat and human
muscle.
American
Journal
of
Physiology
Endocrinology
and
Metabulism;2000: 279,E554-E560.
30.Walser B, Giordano RM,Stebbins
CL. Supplementation with omega-3
polyunsaturated fatty acids augments
brachial artery dilation and blood flow
during forearm contraction. European

23

