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Abstract 

Sesame oil has distinguished activities which have been already reported in the different articles 
with active treatment as antioxidant, blood pressure-lowering, antitumor, and serum lipid-lowering 
agents. Beside this they also have various types of essential amino acids, minerals, vitamins, niacin, and 
lignans which differentiate them from other plants for the treatment of different diseases. The 
immunopathological disorders occur in various systems like in hematopoietic system, which requires 
adequate correction [2-5]. In the present work, immunogenesis and hemopoiesis have been initiated 
with the help of sesame oil to eliminate the condition like immunosuppression caused by 
commercialized drug Imuran (Azathioprine), which is generally used in the treatmen t of Crohn’s 
disease and rheumatoid arthritis. Moreover, this work concluded that the sesame oil (Uzbekistan) 
increases the number of AOCs for the entire spleen as well as the number of AOCs per 1 million 
splenocytes in the treated mice groups. The sesame oil also increases the number of erythrocytes and 
leukocytes in the peripheral blood in mice. The black seed oil (Egypt) has been used in this study as a 
reference which is already reported for the immunopathological conditions caused by Imuran. The 
outcome of this proposed work suggested that the sesame oils have been more effective than black 
seed oil and better option for the development of immunogenesis and hemopoiesis in the 
immunodeficient patients induced by Imuran. 
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Introduction 

Immunosuppressive treatment is required for 
patients with autoimmune disorders or those who 
have had a transplant to lower the rate of rejection 
and the autoreactive cell activity. Also, they have 
enhanced the clinical state and life expectancy of 
the patients [1, 2]. 

Imuran is the brand name of Azathioprine (Aza) 
which is a purine analogy. This drug was discovered 
in the mid-1950s which revolutionized the therapy of 
organ transplantation [3]. Aza incorporates their 
metabolites inside the cell genome and block the 
replication of cell. They also inhibit the synthesis of 
T-cells during the immune responses [4]. This drug is 
very useful in the prevention of organ transplant 
rejection with different kind of organs like the 
kidneys, lung and liver. They also reduce the 
inflammatory responses developed due to the 
autoimmune diseases which include inflammation of 
bowel disease and the rheumatoid arthritis [5-9]. 
Excessive use of Aza has been linked to major side 
effects, demanding patient monitoring to reduce 
the risk of catastrophic events connected with its 
usage [3, 10]. 

For decades, natural products (herbs) have been 
utilized as traditional medicine. They have been 
intensively researched owing to their critical role in 
the treatment of human sickness, despite the fact 
that their safety and efficacy have yet to be proven 
scientifically. As per the World Health Organization 
(WHO), approximately to 70 to 80% of the world's 
population still uses alternative medicines to 
improve their quality of life [11]. Nigella sativa (black 
seed) is one of the natural plants which carry 
various types of properties like antioxidant, 
antibacterial, anti-inflammatory, antidiabetic, 
anticancer, antifungal, and antiviral properties in the 
past [11-13]. 

Sesame (Sesamum indicum L.) seeds have been 
utilised for thousands of years because of its 
extremely stable oil and large amounts of essential 
amino acids (tryptophan, methionine, and valine), 
minerals, vitamins, niacin, lignans, and pleasant 
nutty roasted flavours. Furthermore, it seems to 
have a strong tradition of therapeutic usage, 
particularly in eastern nations [14]. Sesamin 
compound has been reported for antioxidant, blood 

pressure-lowering, antitumor, and serum lipid-
lowering properties [15]. Toorani and colleagues 
reported that the sesamol contains higher 
antioxidant activity in the methyl esters of fatty acid 
as compared to their triacylglycerols [16]. Due to the 
presence of sesamin, sesamolin, sesaminol, sesamol, 
and α-tocopherol (figure 1), sesame oil has been 
shown to be more resistant to oxidative alterations 
than other vegetable oils [15, 17, 18].  

However, many studies have been reported 
earlier which showed the different pharmacological 
activities of the sesame oil, but it seems there is no 
information on the impacts of sesame oil on 
immunogenesis and hemopoiesis to modulate 
immune system. As a result, the current research 
was planned and carried out to investigate the 
effects of sesame oil on immunogenesis and 
hemopoiesis in Imuran-induced immunodeficiency. 

Methods 

During the experiment white outbred mice of 
both sexes weighing 20-22 gm have been used. 
Secondary immunodeficiency was induced using the 
immunosuppressant Imuran (azathioprine). The 
drug in a dose of 50 mg/kg was injected daily 
intraperitoneally for 3 days. On the last day of the 
dosing of Imuran, mice were intraperitoneally 
immunized with sheep erythrocytes (EB) at a dose 
of 2x108/mice.  

Then the mice were divided into 4 groups and 
each group has 8 mice. The first groups (control 
group) of mice were immunized with EB; the second 
groups of mice were treated with Imuran and were 
immunized with EB; the third groups of mice were 
treated with Imuran and were immunized with EB; 
and the last fourth groups of mice were treated 
with Imuran and were immunized with EB. While the 
third groups of mice were received sesame oil 
(Uzbekistan) at a dose of 0.25 ml/weight (12.5 
ml/kg), orally for 3 days. On the other hand, the 
fourth groups of mice were received black cumin oil 
(Egypt) at a dose of 0.25 ml/weight (12.5 ml/kg), 
orally for 3 days. 

On the fourth day after the immunization with EB, 
mice of all groups were sacrificed and the number of 
antibody-forming cells (AFC) in the spleens was 
determined [19]. The number of AFCs was calculated 
for the whole organ (absolute value) and per 1 
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million spleen cells (relative value). The total 
number of nucleated spleen cells (NSCC) was 
counted. In the peripheral blood of the immunized 
mice, the number of erythrocytes and leukocytes 
were determined. 

Results 

The results of study based on oral dosing of 
sesame oil and black cumin oil to check the immune 
response to EB in different groups of mice treated 
with Imuran are summarized in the table 1. After the 
calculation, AOCs found in the control groups was 
2531.3 ± 175.0, for the entire spleen (absolute value). 
Under the influence of Imuran, the immunological 
reactivity of the organ decreases sharply, as 
evidenced by a decrease in the number of AOCs in 
the spleen of mice; their number was 587.5 ± 42.0, 
which was 4.31 times lower than in the control. 

If mice having secondary immunodeficiency, has 
been given sesame oil, then the number of AOCs per 
spleen in comparison with the previous group 
significantly increases by 1.85 times. However, the 
influence of black cumin oil, the number of AOCs in 
the spleen of mice treated with Imuran significantly 
increased by 1.77 times. Thus, the oil samples are 
able to stimulate the suppressed immune response 
to EB in mice treated with Imuran. 

In the control group the numbers of AOCs per 1 
million splenocytes are 14.9 ± 0.9, and in mice 
treated with Imuran, it decreases by 3.04 times. 
According to the relative indicator of the number of 
AFCs, immunosuppression is less pronounced when 
calculating the AFC based on the absolute indicator 
(IS = -4.31). In the groups of mice treated with 
Imuran and sesame oil and black cumin oil, the 
number of AFCs per 1 million spleen cells increased 
significantly by 1.53 times. 

Consequently, the oil samples possess the ability 
to increase the number of AOCs both when 
calculating for the entire spleen and per 1 million 
splenocytes in mice with a secondary 
immunodeficiency state induced by Imuran. 

The total number of JASCs in the control group 

Imuran, their level decreases significantly by 1.40 
times (Table 1). In mice with secondary 
immunodeficiency, which received sesame oil, the 

number of JASCs increased significantly by 1.20 
times in comparison with the previous group, 
whereas black cumin oil obtained mice experienced 
the rise of JASC by 1.16 times. 

Thus, the samples of sesame oils and black cumin 
oils could be significantly increasing the immune 
response to EB and the number of JASCs in mice 
treated with Imuran. Moreover, in terms of activity 
in relation to the studied indicators, sesame oil is 
not inferior to black cumin oil. 

The effect of sesame oils and black cumin oils on 
the number of erythrocytes and leukocytes in the 
blood of mice treated with Imuran have also been 
investigated (Table 2). In the control group, the 
number of erythrocytes was 5.9 ± 0.2x109 /ml, and in 
mice treated with Imuran, the number of 
erythrocytes decreases by 1.74 times. 

The results have displayed that mice treated with 
Imuran, sesame oil significantly increased the 
number of erythrocytes by 1.29 times, and black 
cumin oil by 1.24 times (p <0.05). As for the white 
sprout of hematopoiesis, in the control, the number 
of leukocytes was 7.7 ± 0.2x106 /ml, and in mice 
treated with Imuran, their level is reduced by 1.51 
times (p <0.05). In mice treated with Imuran and 
receiving sesame oil and black cumin oil, the number 
of leukocytes increased significantly by 1.27 and 1.24 
times respectively in comparison with the previous 
group. 

Discussion 

Sesame oil has eminent pharmacological activities 
which have been already reported in the different 
articles in the context of antioxidant, blood 
pressure-lowering, antitumor, and serum lipid-
lowering properties. They have various essential 
amino acids, minerals, vitamins, niacin, and lignans 
which make them first choice of natural compound 
for the treatment of different diseases. Based on 
the experiment done and the data obtained, sesame 
oil showed that this could be useful in the case of 
secondary immunodeficiency in mice caused by 
Imuran, an immunosuppressant drug. The 
treatment of mice groups with sesame oil increases 
the number of AOCs for the entire spleen by 1.85 
times whereas the number of AOCs per 1 million 
splenocytes by 1.53 times. Also, this oil increases the 
number of erythrocytes by 1.29 times and 
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leukocytes by 1.27 times in the peripheral blood in 
mice. Sesame oil (Uzbekistan) was used with the 
reference of black seed oil (Egypt) in terms of its 
corrective activity in the immunopathological 
condition caused by Imuran, in relation to 
immunological and hematological parameters. 

Acknowledgments  

Text 

References 

1. Cilião, H. L., D. L. Ribeiro, R. B. O. Camargo-
Godoy,A. F. L. Specian, J. M. Serpeloni, and I. 
M. S. Cólus. 2015.Cytotoxic and genotoxic 
effects of high concentrations of the 
immune-suppressive drugs cyclosporine and 
tacrolimus inMRC-5 cells. Exp. Toxicol. 
Pathol. 67:179–87. 
doi:10.1016/j.etp.2014.11.008.  

2. Wisgerhof, H. C., L. G. M. van der Geest, J. 
W. de Fijter, G. W. Haasnoot, F. H. J. Claas, S. 
le Cessie, R. Willemze, and J. N. B. Bavinck. 
2011. Incidence of cancer in kidney-
transplant recipients: A long-term cohort 
study in a single center. Cancer. Epidemiol. 
35:105–11. doi:10.1016/j. canep.2010.07.002.  

3. Watson, C. J. E., and J. H. Dark. 2012. Organ 
transplantation: Historical perspective and 
current practice. Br. J. Anaesth.108:29–42. 
doi:10.1093/bja/aer384.  

4. Espín, S., and A. J. García-Fernandez. 2014. 
Azathioprine. In Encyclopedia of Toxicology, 
ed. P. Wexler, 347–50. 3rd ed. Amsterdam: 
Elsevier.  

5. Fraile, P., P. García-Cosmes, P. Martín, V. 
García-Bernalt, and J. M. Tabernero. 2009. 
Non-skin solid tumors as a cause of 
morbidity and mortality after liver 
transplantation. Transplant.Proc. 41:2433–
34. doi:10.1016/j.transproceed.2009.06.022.  

6. Nuyttens, J. J., J. Harper, J. M. Jenrette, and 
A. T. Turrisi. 2005. Outcome of radiation 
therapy for renal transplant rejection 
refractory to chemical immunosuppression. 
Radiother. Oncol. 74:17–19. 
doi:10.1016/j.radonc.2004.08.011.  

7. Raza, M., M. Ahmad, A. Gado, and O. A. Al-
Shabanah. 2003. A comparison of 
hepatoprotective activities of 

aminoguanidine and N-acetylcysteine in rat 
against the toxic damage induced by 
azathioprine. Comp. Biochem. Physiol.-C. 
Toxicol. Pharmacol. 134:451–56. 
doi:10.1016/S1532-0456(03)00022-X.  

8. Remuzzi, G., M. Lesti, E. Gotti, M. Ganeva, B. 
D. Dimitrov, B. Ene-Iordache, G. Gherardi, D. 
Donato, S. Maurizio, S. Silvio, et al. 2004. 
Mycophenolate mofetil versus 270 A. V. DE. 
MELO BISNETO ET AL. azathioprine for 
prevention of acute rejection in renal 
transplantation (MYSS): A randomised trial. 
Lancet. 364:503–12. doi:10.1016/S0140-
6736(04)16808-6.  

9. Vos, M., E. I. Plasmeijer, B. C. van Bemmel, 
W. Vander Bij, N. S. Klaver, M. E. Erasmus, G. 
H. Bock, E. A. M. Verschuuren, and E. Rácz. 
2018. Azathioprine to mycophenolate 
mofetil transition and risk of squamous cell 
carcinoma after lung transplantation. J. 
Heart. Lung. Transplant. 37:853–59. 
doi:10.1016/j.healun.2018.03.012.  

10. Wang, L., F. S. Wang, and M. E. Gershwin. 
2015. Human autoimmune diseases: A 
comprehensive update. J. Intern. Med. 
278:369–95. doi:10.1111/joim.12395.  

11. Basurra RS, Wang SM, Alhoot MA. Nigella 
safiva (black seed) as a natural remedy 
against viruses. J Pure Appl Microbiol. 2021 
Mar 1;15(1):29-41.  

12. Ahmad A, Husain A, Mujeeb M, et al. A 
review on therapeutic potential of Nigella 
sativa: A miracle herb. Asian Pac J Trop 
Biomed. 2013;3(5):337-352. doi: 10.1016/S2221-
1691(13)60075-1. 

13. Yimer EM, Tuem KB, Karim A, Ur-Rehman N, 
Anwar F. Nigella sativa L. (Black Cumin): A 
promising natural remedy for wide range of 
illnesses. Evidence-Based Complementary 
and Alternative Medicine. 2019. 
doi:10.1155/2019/1528635.  

14. Kahyaoglu, T., & Kaya, S. (2006). Modeling 
of moisture, color and texture changes in 
sesame seeds during the conventional 
roasting. Journal of Food Engineering, 75, 
167-177.  

15. Jeong, S. M., Kim, S. Y., Kim, D. R., Nam, K., 
Ahn, D., & Lee, S. C. (2004). Effect of seed 
roasting conditions on the antioxidant 

http://pharmacologyonline.silae.it/


PhOL     Musaeva, et al.    1548 (pag 1544-1550) 

 

 
http://pharmacologyonline.silae.it 

ISSN: 1827-8620 

activity of defatted sesame meal extracts. 
Journal of Food Science, 69, C377-C381.  

16. Toorani MR, Farhoosh R, Golmakani M, 
Sharif A. Antioxidant activity and mechanism 
of action of sesamol in triacylglycerols and 
fatty acid methyl esters of sesame, olive, 
and canola oils. Lwt. 2019 Apr 1;103:271-8.  

17. Xu, J., Chen, S., & Hu, Q. (2005). Antioxidant 
activity of brown pigment and extracts from 
black sesame seed (Sesamum indicum L.). 
Food Chemistry, 91, 79-83.  

18. Kermani SG, Saeidi G, Sabzalian MR, 
Gianinetti A. Drought stress influenced 
sesamin and sesamolin content and 
polyphenolic components in sesame 
(Sesamum indicum L.) populations with 
contrasting seed coat colors. Food 
chemistry. 2019 Aug 15;289:360-8.  

19. Jerne NK, Nordin AA. Plaque formation in 
agar by single antibody-producing cells. 
Science. 1963 Apr 26;140(3565):405-405. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://pharmacologyonline.silae.it/


PhOL     Musaeva, et al.    1549 (pag 1544-1550) 

 

 
http://pharmacologyonline.silae.it 

ISSN: 1827-8620 

Table 1: Effect of sesame oils and black cumin oils on the immune response to red blood cells in mice 
treated with Imuran (M ± m, n = 8) 

S. 
No. 

Group 
Dosage 
(ml/kg) 

Quantity of 

NSC  106 
RI 

Number of AFs per 

Spleen RI 
106 cells 
spleen 

RI 

1. Control 
- 169.7± 6.7 - 2531.3±175.0 - 14.9±0.9 - 

2. Imuran - 120.4± 4.7a -1.40 587.5±42.0a -4.31 4.9±0.3a -3.04 

3. Imuran + 
Sesame oil 

(Uzbekistan) 
12.5 144.4± 5.7ab +1.20 

1087.5±74.3a

b 
+1.85 7.5±0.4ab +1.53 

4. Imuran+ 
Black seed 
oil (Egypt) 

12.5 
 

139.6± 5.5ab 
 

+1.16 
1037.5±62.5a

b 
+1.77 7.5±0.4ab +1.53 

AFS: antibody-forming cells; NSC: nucleated spleen cells; RI: ratio index; (-): in relation to 1 gr.; (+): in 
relation to 2 gr.  

aSignificantly to 1 gr.; 

bReliably to 2 gr. 

 

Table 2: Effect of sesame oils and black seed oils on red blood cell count and leukocytes in the blood of mice 
treated with Imuran (M ± m, n = 8) 

S. No. Group 
Dosage 
(ml/kg) 

Erythrocytes 109/ml RI Leukocytes106/ml RI 

1. Control - 5.9  0.2 - 7.7  0.2 - 

2. Imuran - 3.4  0.1a -1.74 5.1  0.2а -1.51 

3. 
 

Imuran + Sesame 
oil (Uzbekistan) 

12.5 4.4  0.2ab +1.29 6.5  0.2ab +1.27 

4. Imuran + Black 
seed oil (Egypt) 

12.5 4.2  0.2ab +1.24 6.3  0.2ab +1.24 

RI: ratio index; (-): in relation to 1 gr.; (+): in relation to 2 gr.  

aReliably to 1 gr.;  

bReliably to 2 gr. 
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Figure 1. Different chemical constituents of sesame oil with their chemical structures.   
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