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Abstract

BACKGROUND: The use of contrast media in angiography has risen alongside the increasing 
incidence of cardiovascular diseases. Contrast agents cause acute kidney injury due to increased 
oxidative stress. Antioxidants such as crocin may help prevent contrast-induced acute kidney injury 
(CI-AKI).

METHODS: A randomized controlled clinical trial involved 60 patients over 18 years old undergoing 
Percutaneous Coronary Intervention (PCI). Standard hydration therapy was administered to the 
patients in both groups. The intervention group received 30 mg crocin three consecutive times. 
Oxidative stress levels and antioxidant system activity were measured, including malondialdehyde 
(MDA), reactive oxygen species (ROS), glutathione peroxidase (GPx), catalase (CAT), and superoxide 
dismutase (SOD). The prevalence of CI-AKI was also examined by measuring serum creatinine (SCr), 
blood urea nitrogen (BUN), and the estimated glomerular filtration rate (eGFR). 

RESULTS: The analysis found no statistically significant differences between the groups for the 
GPx, CAT, MDA, ROS, SOD, SCr, BUN, and eGFR indices (P > 0.05). The study found a significant 
decrease in the average SCr and BUN in the intervention group post-PCI (P < 0.05). There were 
two incidences of CIN in the control group and none in the intervention group; however, the two 
groups did not differ significantly (P = 0.492). Conclusion: Although oral administration of 30 mg 
of crocin did not lead to significant changes in oxidant biomarkers, the capacity of the antioxidant 
defense system tended to increase. Moreover, SCr, BUN, and the incidence of CI-AKI were lower in 
the intervention group.
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Introduction
Coronary angiography is an invasive 
diagnostic procedure to visualize the coronary 
circulation¹˒². Angioplasty and stent placement, 
which involve inflating a balloon into a coronary 
artery, are flexible and safe techniques known as 
percutaneous coronary intervention (PCI)³⁻⁵. PCI 
is a nonsurgical, invasive procedure that relieves 
coronary artery narrowing or blockage to treat 
stable ischemic heart disease⁶. The femoral 
artery has long been the preferred access point 
for PCI. However, radial vein access is widely 
used and recognized as the safest point⁷⁻⁹.

A class of materials known as “radiography 
contrast agents” is used to enhance the visibility 
and contrast of internal organs, structures, and 
body fluids. Iodixanol is a nonionic iodinated 
contrast agent commonly used in coronary 
angiography¹⁰. Contrast agents can cause 
adverse reactions ranging from mild to severe. 
Among these side effects, contrast-induced 
acute kidney injury (CI-AKI) is an important dose-
dependent response that can lead to iatrogenic 
renal injury¹¹˒¹². CI-AKI is defined within 24 
to 72 hours after iodinated contrast medium 
administration, involving an increase in blood 
urea nitrogen (BUN), serum creatinine (SCr), or 
a decrease in estimated glomerular filtration 
rate (eGFR)¹³. The most typical definition of CI-
AKI is a rise in SCr ≥ 25% and/or 0.5 mg/dL and a 
reduction in the estimated glomerular filtration 
rate (eGFR) > 25% from baseline at 48 hours 
after contrast medium exposure¹¹˒¹⁴.

CI-AKI is the third leading cause of 
acute kidney disease and tubular necrosis 
hospitalization. Although CI-AKI is reversible, up 
to 15% of patients may need short-term dialysis, 
which may increase morbidity for two years¹¹˒¹⁵. 
Early research suggests that the mortality 
rate of CI-AKI can range from 7 to 35 percent, 
depending on the patient’s clinical state¹⁶. 
However, even mild renal failure might cause 
long-term kidney damage¹⁷. End-stage renal 
disease (ESRD) develops in 4% of severe CI-AKI 
cases due to kidney failure¹⁵. There is currently 
no proven treatment for CI-AKI, so prevention 
is the best approach. Despite fluid therapy, 

the high incidence after PCI requires additional 
treatment¹⁸.

Due to renal failure and hypoxia, oxidative 
stress and increased reactive oxygen species (ROS) 
generation are the main causes of CI-AKI. High ROS 
levels disrupt the oxidant-antioxidant balance, 
leading to lipid peroxidation. Antioxidants may 
be effective in preventing CI-AKI¹²˒¹⁹˒²⁰.

Crocin, a hydrophilic carotenoid from Crocus 
sativus L., has been shown to have antioxidant 
and anti-inflammatory properties in both in 
vitro and in vivo studies. It acts as a hydrogen 
atom donor to glutathione peroxidase (GPx), 
glutathione S-transferase (GST), catalase (CAT), 
and superoxide dismutase (SOD), making it 
a potent antioxidant that protects against 
oxidative damage²¹˒²²˒²³. 

The study assessed the antioxidant effects 
of crocin on oxidative stress biomarkers after 
intravenous contrast agent administration 
during elective PCI.

Material and Methods
Study properties
The study is an open-labeled randomized 
controlled clinical trial on angiography candidates 
admitted to Shahid Ayatullah Madani Hospital in 
Lorestan, Iran, from December 2021 to March 
2022. It was approved by the ethics committee 
of Lorestan University of Medical Sciences with 
the number IR.LUMS.REC.1400.122, and the 
study was registered in the Iranian clinical trial 
system with the code IRCT20200721048159N5. 
Participants were informed about the study’s 
purpose before signing a consent form.

The following inclusion criteria were required: 
adults over 18 years old; patient consent to 
participate in the study; and identification by 
the cardiologist as a candidate for angiography. 
Exclusion criteria included withdrawal of the 
consent form, anaphylactic and anaphylactoid 
reactions, use of common antioxidant drugs, 
nephrotoxic drugs, warfarin therapy, unstable 
renal status, inability to receive intravenous 
hydration, participation in other clinical trials, 
history of hypersensitivity to contrast media, 
and pregnancy.
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Finally, 60 patients were selected and 
randomly divided into control and intervention 
groups using the blocked randomization method 
with the Excel function “RAND” (Figure 1).

Hydration Protocol
In the control group, 1 ml/kg/hr of normal 
saline was administered from six hours before 
to six hours after PCI, and in addition to 
hydration with 1 ml/kg/hr of normal saline 
from six hours before to six hours after PCI, the 
intervention group received 30 mg of crocin 
daily (two Krocina™ capsules from Samisaz 
Company containing 15 mg of purified crocin) 
in three consecutive doses: the night before 
angiography, and the first and second nights 
after angiography and PCI. It should be noted 
that in the case of patients with congestive 
heart failure and an ejection fraction below 
45%, the dose of normal saline received by 
the patient was reduced to 0.5 ml/kg/hr. All 
patients received 300 mg of clopidogrel, 325 
mg of aspirin, and 80 mg of atorvastatin (STAT, 
P.O.) the night before angiography and coronary 
intervention.

Study design
The control group received 1 ml/kg/hr of normal 

saline intravenously six hours before and after 
angiography, while the intervention group 
received 30 mg/day of crocin (Krocina™) orally 
in addition to hydration from the day before and 
after angiography. Additionally, patients in both 
groups received oral doses of 325 mg ASA, 80 
mg atorvastatin, and 300 mg clopidogrel the day 
before angiography.

Blood samples were collected to assess 
oxidative stress biomarkers, including ROS, 
MDA, CAT, GPx, and SOD, four hours after 
contrast medium administration. SCr, BUN, and 
eGFR were also evaluated to estimate CI-AKI 
incidence 24 and 48 hours after contrast agent 
administration. Patients were followed up for 
one week to check for adverse reactions.

Calculation of Mehran score
The Mehran risk score is a scoring system used 
to predict the risk of CI-AKI incidence in patients 
undergoing elective PCI. It was developed in 
2004 by studying 8,357 patients undergoing 
elective PCI with contrast. Hypotension, intra-
aortic balloon pump, congestive heart failure, 
age > 75, amount of contrast material, and 
eGFR are risk factors considered in the Mehran 
scoring system. In this prediction criterion, 
the calculated risk scores are divided into four 

Figure 1. Flowchart of the study
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classes, in which the risk of contrast-induced 
nephropathy (CIN) ranges from 7.5% (with a risk 
value ≤ 5) to 57.3% (with a risk value ≥ 16)²⁴˒²⁵. 
We calculated the Mehran score to ensure that 
both control and intervention groups were fairly 
similar in terms of CI-AKI risk.

Sample preparation and biochemical tests
Fractionation and storage of samples
To obtain serum fractions, blood samples were 
centrifuged at 3000 rpm for five minutes. Serum 
from each sample was divided into six parts, 
labeled, and transferred to a −70°C freezer for 
later use.

Protein measurement method
Protein assay was performed via the Bradford 
method using a solution containing 0.05 g of 
Coomassie Brilliant Blue (CBB), 50 ml of 85% v/v 
phosphoric acid, 23.5 ml of 96% v/v ethanol, 
and distilled water up to 100 ml. Briefly, 200 µl 
of Bradford solution and 20 µl of serum were 
added to each tube. The color of the solutions 
changed from pale yellow to blue, and the 
absorbance was recorded on a Lambda 595 UV/
Vis spectrophotometer²⁶.

ROS measurement
ROS production was measured using the 
Nitroblue Tetrazolium (NBT) assay. Briefly, 50 
µl of serum sample was added to 50 µl of PBS 
buffer (containing NBT) in the test tube. After 60 
minutes of incubation at room temperature, 100 
µl of 50% acetic acid was added to each tube, and 
the absorbance of the samples was recorded on 
a Lambda 560 UV/Vis spectrophotometer²⁷.
   
MDA measurement
MDA concentration was measured using 
thiobarbituric acid reactive substances (TBARS). 
A total of 1500 µl of TBA solution was added to 
each tube, followed by 1000 µl of TCA solution. 
Then, 100 µl of each sample was added. After 30 
minutes of incubation at 95°C, the sample color 
turned pink. Centrifugation was performed 
at 1000 rpm for 15 minutes, and absorbance 
was recorded with a UV/Vis Lambda 535 

spectrophotometer. The MDA concentration 
of each sample was expressed in µmol/L/mg 
protein²⁸.

CAT activity
Briefly, each tube received 1000 µl of potassium 
phosphate buffer (50 µM). Ten µl of serum 
samples were added to test tubes. A Lambda 
240 UV/Vis spectrophotometer was used to 
measure the absorbance of the samples after 
the addition of 50 µl of 2% hydrogen peroxide. 
Units per mg of protein were used to calculate 
enzyme activity²⁹.

GPx activity
The following solutions were used to measure 
GPx activity: 200 µl Tris HCl buffer, 200 µl 
glutathione, 100 µl sodium azide solution, 100 µl 
hydrogen peroxide, and 200 µl serum samples. 
The tubes were incubated for 15 minutes at 37°C, 
then 400 µl of 10% TCA solution was added. The 
tubes were centrifuged at 3000 rpm for three 
minutes, and 25 µl of supernatant was added 
to each well of a 64-well plate. The samples 
were then incubated at room temperature for 
30 minutes. The absorbance of the samples was 
recorded on an ELISA microplate reader device, 
and enzyme activity was calculated as unit/mg 
protein³⁰.

SOD activity
The method for measuring SOD activity was 
performed using 230 µl of KH₂PO₄–EDTA buffer 
and serum samples. The plates were incubated 
for two minutes at room temperature, and 
then 10 µl of hematoxylin reagent was added. 
Absorbance was recorded on a Lambda 560 
ELISA microplate reader device, and enzyme 
activity was calculated as unit/mg protein³¹.  

Statistical analysis
Data analysis was performed using SPSS version 
26. Descriptive statistics (mean ± standard 
deviation) were calculated for all continuous 
variables. The normality of data distribution 
was assessed using the Kolmogorov-Smirnov 
test and visual inspection of histograms. For 
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between-group comparisons, independent 
samples t-tests were applied. Within-group (pre-
post) comparisons were conducted using paired 
t-tests. For variables measured at three time 
points, repeated measures ANOVA was used 
to evaluate changes over time and interaction 
effects between groups. A p-value less than 0.05 
was considered statistically significant.

Results	
Demographic and clinical information of patients
There was no significant difference between the 
Mehran scores of the two groups (P = 0.241). 
Additionally, the age and average weight of the 
two groups did not significantly differ from one 
another (P > 0.05) (Table 1).

Laboratory findings 
According to an independent t-test, baseline 
levels of ROS, MDA, CAT, GPx, and SOD did not 
change significantly between the control and 
intervention groups (P > 0.05) (Table 1). The 
intra-group changes were compared using a 
paired t-test. After four hours of PCI, the control 
group’s ROS levels tended to rise while the 
intervention group’s levels decreased, although 
this was not significant (P < 0.05) (Table 2). Both 
groups showed a declining mean MDA four 
hours post-PCI in comparison to baseline (P < 
0.05), with no discernible difference in average 
MDA increases (P = 0.550) (Table 2). After PCI, 
CAT activity increased nonsignificantly in both 
the control and intervention groups. GPx activity 

Note: SD: Standard Deviation.  
a Chi-Square Test 

b Mann-Whitney U test 

c Independent t-test 

  

Variable Control group 
n (%) 

Intervention group 
n (%) P value 

Gender Female  15 (%50.0) 15 (%50.0) >0.99a Male  15 (%50.0) 15 (%50.0) 

Underlying disease  

Hypertension 
Yes  21 (%70.0) 17 (%56.7) 

0.422 a 
No  9 (%30.0) 13 (%43.3) 

Hyperlipidemia 
Yes  14 (%46.7) 14 (%46.7) 

>0.99 a 
No  16 (%53.3) 16 (%53.3) 

Diabetes mellitus 
Yes  9 (%30.0) 11 (%36.7) 

0.785 a 
No  21 (%70.0) 19 (%63.7) 

Anemia 
Yes  3 (%10.0) 5 (%16.7) 

0.706 a 
No  27 (%90.0) 25 (%83.3) 

Cognitive Heart Failure 
Yes  2 (%6.7) 0 (%0.0) 

0.492 a 
No  28 (%93.3) 30 (%0.0) 

Mehran Score 

<5 20 (%66.7) 19 (%63.7) 

0.241b 
[5-10) 9 (%30.0) 9 (%30.0) 

[10-16) 0 (%0.0) 1 (%3.3) 

16≥ 1 (%3.3) 1 (%3.3) 

Age (mean ± SD) - 51.63±11.37 59.87±10.26 0.661c 

Weight (mean ± SD) - 68.80±10.25 73.57±11.28 0.492 c 

Mehran Score (mean ± SD) 
med (IQR) 

- 
4.33±3.42 
4 (4) 

5.30±3.56 
5 (4.5) 

0.241 b 

Table 1. Comparison of clinical and demographic information of patients in control and intervention groups.



23

Crocin against contrast induced acute kidney injury following angiography

ARYA Atheroscler 2025; Volume 21; Issue 6; 18-29

tended to increase in the intervention group 
while it tended to decrease in the control group, 
but not significantly (P > 0.05) (Table 2). Data 
analysis revealed that there was an insignificant 
rise in the average SOD activity in the control 
group compared to baseline (P = 0.642). There 
was no significant change in mean SOD between 
the two groups (P = 0.565) (Table 2).

The results of repeated measures ANOVA 
showed that there was a significant decrease in 
the average SCr in the intervention group and 
in the BUN index over time in both groups (P 
< 0.05), but no significant difference between 
the two groups (P = 0.6) (Figure 2A, B; Table 
3). Also, there was a nonsignificant increase in 
the average eGFR index over time in the control 
and intervention groups (P > 0.05). However, 
there was no significant difference between the 
average eGFR changes of the intervention and 
control groups (P = 0.741) (Figure 2C; Table 3).

Correlation of coronary artery access and 
oxidative stress level
The study found that 33.3% of the control group 

and 50% of the intervention group had access 
to the coronary arteries through the radial 
vein, while 66.7% and 50% of the control group 
had access through the femoral vein. The Chi-
square statistical test revealed homogeneity in 
both groups’ PCI access techniques (P = 0.295) 
(Table 4). Biomarkers for oxidative stress were 
compared between the control and intervention 
groups using the Wilcoxon rank test. No 
significant difference in oxidative stress markers 
was found between baseline and four hours 
after PCI. Additionally, the Mann-Whitney test 
revealed no discernible difference between the 
two groups’ mean oxidative indices (P > 0.05) 
(Table 5).

Incidence of CI-AKI
The incidence rate of CI-AKI caused by iodixanol 
was 3.3%. In terms of the incidence of CI-AKI, 
there was no significant difference between 
the intervention and control groups, with the 
control group having two instances (6.7%) and 
the intervention group having none (P = 0.492) 
(Table 6).

Table 2: Comparison of laboratory findings related to oxidative stress between control and intervention groups 
 

Variable Group 
Time- 
baseline 
(mean ± SD) 

Time- 4hrs. after 
PCI 
(mean ± SD) 

Difference between 
baseline and 4 hrs. 
after PCI 

P value 
(intragroup) 

P value 
(intergroup) 

ROS 
Control 39.39±14.74 42.82±15.00 3.43±20.17 0.360 a 

0.181 b 
Intervention 42.88±15.50 38.54±13.73 -4.57±24.09 0.332 a 

MDA 
Control 0.68±0.41 0.52±0.25 -0.16±0.47 0.074 a 

0.550 b 
Intervention 0.69±0.40 0.58±0.31 -0.90±0.43 0.258 a 

CAT 
Control 138.83±40.59 148.74±47.05 9.92±54.74 0.329 a 

0.851 b 
Intervention 138.03±10.25 145.28±40.47 7.24±54.76 0.457 a 

GPx 
Control 3.39±0.76 3.35±1.06 -0.04±1.17 0.846 a 

0.460 b 
intervention 3.18±1.13 3.42±1.15 0.25±1.78 0.453 a 

SOD 
Control 36.05±7.92 36.84±8.43 0.79±9.17 0.642 a 

0.565 b 
Intervention 36.04±10.20 35.36±9.14 -0.68±10.35 0.723 a 

Abbreviation: SD: Standard Deviation, ROS: Reactive oxygen species, MDA: Malondialdehyde, CAT: Catalase, GPx: Glutathione peroxidase, SOD: 
Superoxide dismutase. 
a Paired t-test 
b Independent t-test 
  

Table 2. Comparison of laboratory findings related to oxidative stress between control and intervention groups
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Figure 2. Comparison of A: SCr, B: BUN, and C: eGFR changes of two control and intervention groups. SCr: Serum Creatinine; BUN: 
Blood Urea Nitrogen; eGFR: estimated Glomerular Filtration Rate.

Table 2: Comparison of laboratory findings related to oxidative stress between control and intervention groups 
 

Variable Group 
Time- 
baseline 
(mean ± SD) 

Time- 4hrs. after 
PCI 
(mean ± SD) 

Difference between 
baseline and 4 hrs. 
after PCI 

P value 
(intragroup) 

P value 
(intergroup) 

ROS 
Control 39.39±14.74 42.82±15.00 3.43±20.17 0.360 a 

0.181 b 
Intervention 42.88±15.50 38.54±13.73 -4.57±24.09 0.332 a 

MDA 
Control 0.68±0.41 0.52±0.25 -0.16±0.47 0.074 a 

0.550 b 
Intervention 0.69±0.40 0.58±0.31 -0.90±0.43 0.258 a 

CAT 
Control 138.83±40.59 148.74±47.05 9.92±54.74 0.329 a 

0.851 b 
Intervention 138.03±10.25 145.28±40.47 7.24±54.76 0.457 a 

GPx 
Control 3.39±0.76 3.35±1.06 -0.04±1.17 0.846 a 

0.460 b 
intervention 3.18±1.13 3.42±1.15 0.25±1.78 0.453 a 

SOD 
Control 36.05±7.92 36.84±8.43 0.79±9.17 0.642 a 

0.565 b 
Intervention 36.04±10.20 35.36±9.14 -0.68±10.35 0.723 a 

Abbreviation: SD: Standard Deviation, ROS: Reactive oxygen species, MDA: Malondialdehyde, CAT: Catalase, GPx: Glutathione peroxidase, SOD: 
Superoxide dismutase. 
a Paired t-test 
b Independent t-test 
  

Table 3. Comparison of laboratory findings related to CI-AKI between control and intervention groups
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Side effects between intervention and control 
groups
Seventy-two hours after iodixanol administra-
tion, skin rashes manifested in two cases: one 
in the intervention group and the other in the 

control group.

Discussion
Coronary angiography commonly employs 
iodinated contrast agents. Acute kidney injury 

Table 4: Consensus table of patients undergoing PCI according to the method of access to the coronary arteries during angiography 
and the studied groups 

Method of access to coronary arteries 
Control group 
n (%) 

Intervention group 
n (%) 

P value 

Radial 10 (%33.3) 15 (%50.0) 
0.295 a 

Femoral 15 (%50.0) 15 (%50.0) 

a Chi-Square Test 

  

Table 4. Consensus table of patients undergoing PCI according to the method of access to the coronary arteries during angiography 
and the studied groups

 

Table 5: Comparison of the relationship between the method of access to coronary arteries and factors related to oxidative stress in 
both control and intervention groups. 
 

Variable 

Access 
to 
coronary 
arteries 

Group 
Time- 
baseline 
(mean ± SD) 

Time- 4hrs. 
after PCI 
(mean ± SD) 

Difference 
baseline and 4 
hrs. after PCI 

P value 
(intragroup) 

P value 
(intergroup) 

ROS (IU) 

Radial 
Control 40.23±14.84 38.41±10.88 -1.83±18.84 0.878 a 

0.874 b 
Intervention 43.18±15.47 39.74±16.92 -3.44±27.83 0.733 a 

Femoral 
Control 38.97±15.06 45.03±17.86 6.06±20.75 0.370 a 

0.120 b 
Intervention 42.58±16.07 37.34±16.07 -5.24±20.62 0.293 a 

MDA 
(umol/L) 

Radial 
Control 0.63±0.34 0.42±0.18 -0.21±0.23 0.370 a 

0.297 b 
Intervention 0.68±0.48 0.64±0.37 -0.03±0.48 0.910 a 

Femoral 
Control 0.70±0.45 0.57±0.28 -0.13±0.56 0.292 a 

0.937 b 
Intervention 0.66±0.32 0.51±0.24 -0.15±0.37 0.078 a 

CAT 
(unit/mg 
protein) 

Radial 
Control 122.00±43.71 146.82±34.73 24.82±43.06 0.139 a 

0.5 b 
Intervention 141.05±34.69 154.02±35.91 12.97±41.91 0.156 a 

Femoral 
Control 147.24±37.23 149.70±52.96 2.47±59.32 0.911 a 

0.965 b 
Intervention 135.03±57.92 136.55±44.04 1.52±66.22 0.910 a 

GPx 
(unit/mg 
protein) 

Radial 
Control 3.27±0.92 3.13±0.86 -0.15±1.02 0.799 a 

0.484 b 
Intervention 3.30±1.22 3.65±1.21 0.35±2.04 0.496 a 

Femoral 
Control 3.46±0.70 3.47±1.15 0.01±1.25 0.681 a 

0.781 b 
Intervention 3.05±1.07 3.19±1.09 0.14±1.55 0.394 a 

SOD 
(unit/mg 
protein) 

Radial 
Control 33.15±8.25 34.45±8.33 1.30±8.35 0.646 a 

0.857 b 
Intervention 36.00±7.05 36.57±9.52 0.57±10.73 0.955 a 

Femoral 
Control 37.50±7.55 38.03±8.43 0.53±9.75 0.823 a 

0.476 b 
Intervention 36.08±12.58 34.17±8.91 -1.92±10.17 0.693 a 

Abbreviation: SD: Standard Deviation, ROS: Reactive oxygen species, MDA: Malondialdehyde, CAT: Catalase, GPx: Glutathione peroxidase, SOD: 
Superoxide dismutase. 
 a Paired t-test 
b Independent t-test 
  

Table 5. Comparison of the relationship between the method of access to coronary arteries and factors related to oxidative stress in 
both control and intervention groups.
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is one of the harmful side effects of using these 
substances. Oxidative stress plays a crucial role in 
the pathology of CI-AKI. However, only a few clinical 
studies have investigated the extent of oxidative 
stress following the administration of contrast 
media³². A clinical study involving 27 non-diabetic 
patients found that giving a low-osmolarity non-
ionic contrast agent before coronary angiography 
increased MDA levels and decreased SOD, CAT, 
and GPx activities over the first four hours. 
Additionally, the changes in eGFR were exactly 
the opposite of those in MDA³². A study of 5177 
individuals with high-risk renal problems found 
no significant differences in antioxidant and free 
radical scavenger efficacy in preventing CI-AKI, 
despite N-acetylcysteine and sodium bicarbonate 
being known as antioxidants¹². 

In accordance with recent in vitro and 
in vivo examinations, crocin is a potent 
antioxidant that can reduce ROS generation, 
lipid peroxidation, and activate mitochondrial 
protective antioxidant pathways³³˒³⁴. According 
to research conducted on animals, crocin works 
as a nephroprotective drug against renal toxicity 
brought on by methotrexate, gentamicin, and 
cisplatin due to restoring oxidative equilibrium, 
increasing total antioxidant capacity, lowering 
MDA, and boosting GPx activity³⁵⁻³⁷. 

In the present clinical study, the effect 
of oral administration of crocin on oxidative 
stress indices in patients undergoing PCI 
was investigated. A tendency to increase the 
activity of the antioxidant defense system and 
reduce oxidative factors was observed with 
the consumption of 30 mg of crocin. However, 
these changes were not significant. The study 
identified no differences between the control 
and intervention groups in terms of coronary 

artery access methods on serum levels of 
oxidative stress biomarkers and antioxidant 
system activity. Our study assessed the incidence 
of CI-AKI caused by contrast agents following 
the administration of crocin. Two patients in the 
control group were found to have CI-AKI, but 
there were none in the intervention group.

Antioxidant treatment in various diseases 
can be ineffective, partially effective, or 
moderately effective due to factors such as 
short treatment duration, limited absorption, 
and low tissue specificity for the target tissue. 
Combining antioxidants may enhance clinical 
responses³⁸. Therefore, the short study duration 
and administration interval may be responsible 
for the insufficient effectiveness of crocin in 
the current investigation. As we have shown, 
following crocin consumption, SCr and BUN 
decreased in the intervention group. In 2020, 
Behrouz and colleagues investigated the impact 
of crocin on inflammatory biomarkers in patients 
with type II diabetes. Fifty patients were divided 
into control and intervention groups. For 12 
weeks, the intervention group took 15 mg of 
crocin twice daily, whereas the control group 
took a placebo. All inflammatory factors except 
MDA were significantly lower in the intervention 
group. However, MDA values did not differ 
significantly after 12 weeks³⁹.

 
Conclusion
The oral administration of 30 mg of crocin did not 
lead to significant changes in oxidant biomarkers. 
Moreover, SCr, BUN, and the incidence of CI-AKI 
were lower in the intervention group.

It is recommended that future studies 
include the following: using a larger sample 
size, increasing the duration of the intervention 

Table 6. Comparison of the incidence of CI-AKI in two control and intervention groups

 
Table 6: Comparison of the incidence of CI-AKI in two control and intervention groups 
 

Variable 
Control group 
n (%) 

Intervention group 
n (%) 

P value 

Incidence of CI-AKI 
Female  0 (%0.0) 0 (%0.0) 

0.492 a 
Male  2 (%6.7) 0 (%0.0) 

Abbreviation: CI-AKI: Contrast-induced acute kidney injury. 
a Chi-Square Test 
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and patient follow-up, employing multiple 
antioxidants and comparing them with each 
other, and evaluating additional serum markers.
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