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ABSTRACT 

Nigella sativum  which belongs to the family Ranunculaceae, is one of the important medicinal plant species. The 
present study aimed to assess antioxidant- related effects of Nigella sativum in human volunteers and its effects 
on liver, renal and cardiac function tests. 9 healthy volunteers participated in the study and each received 1 
spoon from ground seeds of Nigella sativum daily for five days. Blood samples were taken before and 1 hour 
after the administration of 1 spoon from ground seeds of Nigella sativum (samples 1 and 2, respectively) and 
then one day after the last dose of day five (sample 3). The first blood taken before the first dose (sample 1), 
served as the control for the next samples (2 & 3). Serum total antioxidant status (TAS), erythrocyte reduced 
glutathione (GSH), malonyldialdehyde (MDA), and serum selected biochemical tests were used as assays. Oral 
administration of ground seeds of Nigella sativum to healthy volunteers, for five days increased the serum TAS 
and serum erythrocyte GSH significantly, with no impact on serum biochemical tests for kidney, liver, cardiac 
and pancreatic parameters. In conclusion, as the current outcomes are based on healthy humans with no 
oxidative stress, this shows that oral administration of ground seeds of Nigella sativum can improve the baseline 
of the defense mechanisms against possible oxidative stress, with no adverse effects, thus decreasing 
susceptibility or preventing the progress of pathological conditions related to oxidative stress . 
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INTRODUCTION 

Nigella sativa (N. sativa) (Family Ranunculaceae) is a 

medicinal plant that is grown almost all over the world. [1] 

N. sativa has several different common names depending 

on the country such as black seed, black cumin, black 

caraway, “kalonji” (in India), “Kalo jeera” (in Bangladesh), 

“Hak Jung Chou” (in China), and ‘Habbah Sawda’ or 

“Habbat al-barakah”  (in the Middle East). [2, 3] 

Recent reports demonstrated antihypertensive, diuretic, 

antidiabetic, immunomodulatory, antimicrobial, 

anticancer, anthelmintics, anti-inflammatory analgesics, 

spasmolytic, bronchodilator, gastroprotective, 

hepatoprotective, renal protective and antioxidant 

properties potential of N. sativa. [4-12]. 

Free radicals are continuously produced in the human body. 

These oxygen species are the cause of cell damage and the 

initiation and progression of chronic diseases. Therefore, 

there are lines of defense to protect body systems from 

oxidative injury that includes intracellular antioxidants 

such as reduced glutathione (GSH), superoxide dismutase 

(SOD), glutathione peroxidase (GPx), glutathione 

reductase (GR), glutathione S-transferase (GST) and 

catalase, and extracellular antioxidants such as vitamins, 

micronutrients, carotenoids, polyphenolics and other 

bioactive compounds [11, 12] 
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The present study focused on the antioxidant-related effects 

of ground seeds of Nigella sativum on normal human 

volunteers after oral administration of ground seeds of 

Nigella sativum for five days and the effects of oral 

administration of ground seeds of Nigella sativum for five 

days on liver, renal and cardiac function tests. 

MATERIALS AND METHODS 

Nine healthy volunteers (1 man and eight women) with a 

mean age of 36.7±14.1 years were recruited in the study 

after signing an informed consent according to the ethics 

committee requirements. Every volunteer received 1 spoon 

of ground seeds of Nigella sativum for five days. Blood 

samples were taken before and 1 hour after the 

administration of 1 spoon from ground seeds of Nigella 

sativum  (samples 1 and 2, respectively) and then one day 

after the last dose of day five (sample 3). The first blood 

taken before the first dose (sample 1), served as the control 

for the next samples (2 & 3). This study was approved by 

the committee of the University of Jordan, and was 

performed in accordance with the moral standards ordered 

down within the 1964 declaration of Helsinki.  

Blood Samples  

Three blood samples were collected in gel clot activator 

tubes from every healthy volunteer. Sample 1 was collected 

before administration of 1 spoon of ground seeds of Nigella 

sativum, and sample 2 after 1 hour of the first dose (1 spoon 

from ground seeds of Nigella sativum) on day one and 

sample 3 at day 6 (i.e. one day following the last dose of 

day five). Gel tubes were centrifuged for ten min at 3000 

xg at room temperature to separate and collect serum. Then 

2 milliliters of distilled water was added to the cells under 

the gel in tubes and the tubes were centrifuged for five min 

at 3000 xg and therefore the supernatant (hemolysate) was 

collected. All samples (serum and hemolysate) were kept 

frozen at - 20°C till analysis.  

Determination of serum TAS 

Serum total antioxidant status was measured by TAS kit 

from Randox. The results were expressed as mmol/L.  

Determination of Erythrocyte MDA 

Stocks and Dormandy’s method (1971) and thiobarbituric 

acid (TBA) modified by Srour et al. (2000)  were used to 

determine Erythrocyte MDas a measure of lipid 

peroxidation [13]. All MDA concentrations were expressed 

as nmol/gHb.  

Determination of Erythrocyte GSH  

Erythrocyte GSH was determined using Ellman’s method 

[14] with slight modification as described elsewhere. [15] 

All GSH concentrations were expressed in mg/g Hb. 

Determination of Erythrocyte Superoxide Dismutas 

(SOD) Activity  

Erythrocyte superoxide dismutas (SOD) was measured 

using kit from Randox. [16] The results were expressed as 

U/gHb.  

Determination of Serum Biochemical Parameters  

The kits for determination of serum biochemical 

parameters were purchased commercially from Roche and 

902 Hitachi analyzer used to perform the parameters 

including potassium (K), serum sodium (Na), creatinine 

(CREA), urea nitrogen (BUN), albumin (ALB), uric acid 

(UA), ), lactate dehydrogenase (LDH), total protein (TP), 

alanine transaminase (ALT), alkaline phosphatase (ALP), 

aspartate transaminase (AST), amylase (AMYL), and 

creatinine phosphokinase (CPK).  

Statistical Analysis: 

All data are reported as the mean ± S.D. The statistical 

analysis was performed using SPSS statistics 17. The 

results were compared by paired t-test. The results with a 

value of P≤0.05 were considered significant. 

RESULTS: 

The results of the in vivo study are shown in Table 1. As 

shown in this table, oral administration of 1 spoon of 

ground seeds of Nigella sativum to healthy volunteers for 

five days raised significantly the serum TAS (from 0.89 to 

1.16) and erythrocyte GSH (from 0.67 to 0.87) compared to 

zero time administration. Oral administration of 1 spoon of 

ground seeds of Nigella sativum to healthy volunteers for 

five days had no significant impact on any of the 

subsequent serum parameters that remained among the 

reference ranges (sodium, potassium, urea nitrogen, 

creatinine, uric acid, albumin, total protein, alkaline 

phosphatase, lactate dehydrogenase, alanine transaminase, 

aspartate transaminase, creatinine phosphokinase, amylase 

that are measured at zero time, 1 hour once the primary dose 

of day 1, or at day 6 (i.e. one day following the last dose of 

day five) (Table 1).  

Table 1. The results of the in vivo study of oral administration of ground seeds of Nigella sativum to healthy 

volunteers for 5 days to healthy volunteers. Each value represents the mean value ± S.D., (n =9), *P value ≤ 0.05, 

compared to 0 time administration. NM indicates not measured. 

Measured parameter Sample 1 Sample 2 Sample 3 

Serum TAS (mmol/L) 0.89±0.2 1.1±0.25* 1.16±0.13* 
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Erythrocyte GSH (mg/gHb) 0.67±0.07 NM 0.87±0.08* 

Erythrocyte SOD (U/gHb) 1103.0±72.0 NM 1224.1±179.7 

Erythrocyte MDA(nmol/gHb) 14.1±0.7 NM 13.2±1.5 

Serum K (ref value=3.7-5.2 mmol/L) 3.98±0.27 4.15±0.31 4.67±0.48* 

Serum Na (ref value=135-145mmol/L) 144.7±1.7 144.1±1.9 144.2±2.8 

Serum BUN (ref value=6-20 mg/dL) 11.7±2.8 11.8±2.8 11.0±2.0 

Serum CREA(ref value= 0.6-1.3 mg/dL) 0.63±0.11 0.63±0.10 0.65±0.10 

Serum UA (ref value= 3.5-7.2 mg/dL) 4.55±1.3 4.55±1.3 4.6±1.2 

Serum ALB(ref value= 34-54 g/L) 44.5±2.7 43.5±2.5 48.1±3.6* 

Serum TP (ref value = 60-85 g/L) 77.2±4.5 76.3±4.0 83.8±2.9* 

Serum ALP(ref value=55-142 U/L) 84.4±59.8 83.7±55.0 89.6±64.7* 

Serum AST (ref value= 8-40 U/L) 22.6±4.5 22.0±4.5 22.4±6.8 

Serum ALT (ref value= 7-55 U/L) 22.0±8.0 21.7±8.1 21.1±7.8 

Serum CPK(ref value=38-176 U/L) 103.5±23.2 106.5±25.5 115.7±65.4 

SerumLDH(refvalue=200-450 U/L) 366.9±61.15 343.9±57.5 352.1±52.2 

Serum AMY(refvalue=40-140 U/L) 60.0±21.8 59.9±21.5 67.0±22.6* 

DISCUSSION  

The present in vivo study on humans showed that oral 

administration for 5 days of ground seeds of Nigella 

sativum to healthy volunteers increased significantly the 

Serum TAS and serum erythrocyte reduced glutathione 

(GSH). As the present findings are obtained in healthy 

humans with no oxidative stress induction, this indicates 

that seeds of Nigella sativum can improve the baseline of 

the defense mechanisms against possible oxidative stress, 

thus decreasing susceptibility to diseases related to 

oxidative stress. 

Absence of the effect of oral administration of ground seeds 

of Nigella sativum to healthy volunteers for 5 days on 

serum biochemical tests that remained within the reference 

ranges for kidney function (BUN,CREA), liver function 

enzymes and tests (ALT, AST, ALP, albumin, total 

protein), cardiac enzymes (CPK) and pancreatic amylase, 

indicates the absence of adverse effects on these organs. 

This result agrees with the findings. [15, 17-19] 

However, the importance of the present in vivo study on 

healthy humans is also related to the lifestyle factors such 

as diet, physical activity, alcohol consumption, cigarette 

smoking and others that have been suggested to seriously 

influence the oxidative stress response in humans, tipping 

the balance of oxidative burden/antioxidant response to one 

side or the other. Accordingly, a diet rich in vegetables and 

natural antioxidants, favoring the antioxidant side, has been 

found to be preferred by long-lived healthy individuals. [20, 

21]   

CONCLUSION 

As the present findings are obtained in healthy humans with 

no oxidative stress, this indicates that oral administration of 

ground seeds of Nigella sativum can improve the baseline 

of the defense mechanisms against possible oxidative 

stress, with no adverse effects, thus decreasing 

susceptibility or preventing the progress of pathological 

conditions related to oxidative stress.  

Authors’ contributions 

NA designed the study and performed data collection, 

processing, and analysis. NA wrote and approved the final 

version of the manuscript. 

ACKNOWLEDGEMENTS  

The author is thankful to the deanship of scientific research 

at Majmaah University for supporting this work under 

Project Number No. R-1441-64. 

REFERENCES 

[1] Wikipedia: The free encyclopedia, author. Nigella 

Sativa. 2010. [April, 03, 2010]. Available at: 

http://en.wikipedia.org/wiki/Nigella_sativa. 

[2] Khan M.A., Chen H.C., Tania M., Zhang D.Z. 

Anticancer activities of Nigella sativa (black cumin) 

Afr J Tradit Complement Altern Med. 2011;8(5 

Suppl):226–232.  

[3] Ali B.H., Blunden G. Pharmacological and 

toxicological properties of Nigella sativa. Phytother 

Res. 2003;17(4):299–305. 

[4] Salem M.L. Immunomodulatory and therapeutic 

properties of the Nigella sativa L. seed. Int 

Immunopharmacol. 2005;5:1749–1770. 

[5] Abel-Salam BK. Immunomodulatory effects of 

black seeds and garlic on alloxan-induced diabetes 

in albino rat. Allergol Immunopathol (Madr) 

2012;40(6):336–340.  

[6] Khaled AAS. Gastroprotective effects of Nigella 

Sativa oil on the formation of stress gastritis in 



International Journal of Pharmaceutical and Phytopharmacological Research (eIJPPR) | December 2019| Volume 9| Issue 6| Page 96-98 
Nessrin G. Alabdallat, In vivo Antioxidant-Related Effect of Orally Administered Ground Seeds of Nigella sativa in Human Volunteers   

 

98 

hypothyroidal rats. Int J Physiol Pathophysiol 

Pharmacol. 2009;1:143–149.  

[7] Assayed ME. Radioprotective effects of black seed 

(Nigella sativa) oil against hemopoietic damage and 

immunosuppression in gamma-irradiated rats. 

Immunopharmacol Immunotoxicol. 

2010;32(2):284–296.  

[8] Abdel-Zaher AO, Abdel-Rahman MS, Elwasei FM. 

Protective effect of Nigella sativa oil against 

tramadol-induced tolerance and dependence in mice: 

role of nitric oxide and oxidative stress. 

Neurotoxicology. 2011;32(6):725–733.  

[9] Boskabady MH, Mohsenpoor N, Takaloo L. 

Antiasthmatic effect of Nigella sativa in airways of 

asthmatic patients. Phytomedicine. 

2010;17(10):707–713.  

[10] Goreja WG. Black seed: nature's miracle remedy. 

New York, NY: Amazing Herbs Press; 2003.  

[11] Packer, L, Colman, C. The Antioxidant Miracle. 

Canada. John Wiley & Sons Inc. Pub. 1999.  

[12] Valko, M, Leibfritz, D, Moncol, J, Cronin, MT, 

Mazur, M and Telser, J: Free radicals and 

antioxidants in normal physiological functions and 

human disease. Int. J. Biochem. Cell Biol. 2007; 

39:44-84. 

[13] Srour, MA, Bilto, YY and Juma, M: Evaluation of 

different methods used to measure 

malonyldialdehyde in human erythrocytes. Clin. 

Hemorheol. Microcirc. 2000; 23:23-30.  

[14] Ellman, GL: Tissue Sulfhydryl (-SH) Groups. 

Archive of Biochemistry and Biophysiology 1951; 

82:70-77.  

[15] YousifYahiaBilto and Nessrin Ghazi Alabdallat: Ex 

vivo and In vivo Antioxidant Related Effects of 

Zingiberofficinale Roscoe (Ginger) Extracts in 

Humans. European Journal of Medicinal Plants 

2015; 7(2): 99-108. 

[16] Arthur, JR and Boyne, R: Superoxide dismutase and 

glutathione peroxidase activities in neutrophilis from 

selenium deficient and copper deficient cattle. Life 

Sci. 1985; 36:156975. 

[17] Moeko Noguchi-Shinohara, Kenjiro Ono, Tsuyoshi 

Hamaguchi, Kazuo Iwasa, Toshitada Nagai, Shoko 

Kobayashi, Hiroyuki Nakamura and Masahito 

Yamada: Pharmacokinetics, Safety and Tolerability 

of Melissa officinalis Extract which Contained 

Rosmarinic Acid in Healthy Individuals: A 

Randomized Controlled Trial. PLoS One 2015; 

10(5): e0126422.  

[18] Yousif Yahia Bilto and Nessrin Ghazi Alabdallat: In 

Vitro and in Vivo Antioxidant Related Effects of 

Rosemary (RosmarinusOfficinalis L.) Extracts in 

Humans. American Journal of Clinical and 

Experimental Medicine 2015; 3(5): 213-221. 

[19] Nessrin Ghazi Alabdallatin (2016). In vivo 

antioxidant related effects of orally administered 

aqueous extract of lemon balm (melissa officinalis 

l.) in human. International Journal of Pharma and 

Bio Sciences,7(3): (B) 642 – 645 

[20] Dato S, Crocco P, D’Aquila P, de Rango F, Bellizzi 

D, Rose G, Passarino G. Review: Exploring the role 

of genetic variability and lifestyle in oxidative stress 

response for healthy aging and longevity. Int. J. Mol. 

Sci. 2013;14:16443-72.  

[21] Aseervatham GSB, Sivasudha T, Jeyadevi R, Arul 

Ananth D. Environmental factors and unhealthy 

lifestyle influence oxidative stress in humans—An 

overview. Environmental Science and Pollution 

Research. 2013;20(7):4356-69. 

 

 


