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Abstract 

Background: Several studies provide evidence for a role of serum cytokines imbalance including IL-

10 and IL-27 in immune thrombocytopenia pathogenesis and prognosis. The aim of this study was 

designed to investigate the role of serum levels of IL-10 and IL-27 in prognosis the efficiency of 

treatment in thrombocytopenic Iraqi children 

Methods: This case controls study was carried out at Department of Biochemistry, College of 

Medicine, University of Baghdad, during the period from October 2023 to March 2024. It included 

88 children, 63 children previously diagnosed with immune thrombocytopenia, and 25 apparently 

healthy children who served as control group. The included immune thrombocytopenic children were 

sub-grouped according to their treatment into three groups: Romiplostim group (group 1), 

Prednisolone group (group 2), Prednisolone and intravenous immunoglobulin (IVIG) or Prednisolone 

and mycophenolate group (group 3). Investigations included serum level measurements of IL-10 and 

IL-27 by using enzyme linked immunosorbent assay ELISA. Platelet count of each included children 

was measured by Huma Count 30 TS Human, Germany.  

Results: The mean (±SEM) values of serum IL-10 and IL-27 levels of immune thrombocytopenic 

children were insignificantly lower than that of controls. In addition, there was non- significant 

differences in serum levels of IL-10 and IL-27 among and between the three groups of patient 

children. The mean value of platelet count of patient children was significantly increased by all types 

of treatment in whole immune thrombocytopenic children (117.48±18.15*10^9/L).  

Conclusion: Measurement of serum IL-10 and IL-27 are helpful biomarker in prognosis of 

thrombocytopenia irrespective of type of treatment. 
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Introduction 
Primary immune thrombocytopenia (ITP) is a 

megakaryocytic/platelet-specific autoimmune 

disorder characterized by isolated 

thrombocytopenia (platelet count ≤ 100 × 

109/L) with or without bleeding 

manifestations, in the absence of other 

thrombocytopenia-associated conditions (1). 

The majority of patients present with bleeding 

signs such as petechiae, purpura, mucous 

membrane hemorrhages in the mouth and  

 
 

nose, urogenital bleeding, or increased 

menstrual bleeding (2). Primary immune 

thrombocytopenia (ITP) therapy aims to boost 

platelet count, limit bleeding, induce 

remission, and enhance the patient's quality of 

life. Corticosteroids are used as first-line 

therapy to reduce platelet destruction by 

preventing autoantibody formation and 

excessive cytotoxic T cell activity. Rescue 

therapies may also be employed, such as 
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nonspecific intravenous immunoglobulins 

(IVIG) in severe bleeding cases and platelet 

transfusions or thrombopoietin receptor 

agonists (TPO-RAs) in life-threatening 

bleeding (3). 

Corticosteroids (prednisone) have various 

intriguing effects in ITP. Prednisone lowers 

platelet clearance when given to volunteers 

who have received antiplatelet antibodies from 

ITP patients, which is assumed to be owing to 

decreased phagocytosis by the 

reticuloendothelial system (4). 

One of the most recent therapeutic 

discoveries that has altered the landscape of 

chronic refractory ITP treatment is the advent 

of TPO-RAs. The most commonly utilized of 

these medications is romiplostim, which 

promotes megakaryopoiesis while 

simultaneously increasing platelet production 

(5). In 2018, the FDA authorized its use in 

children over the age of one who have had ITP 

for at least six months and have not responded 

well to corticosteroids, immunoglobulins, or 

splenectomy (6). 

Interleukin 27 (IL-27), a pro-inflammatory 

and anti-inflammatory cytokine, is also 

involved in immunological regulation. Recent 

studies have shown that IL-27 may decrease 

inflammatory responses in T cell development 

and autoimmune disorders. Previous research 

found that in individuals with immunological 

thrombocytopenia, cytotoxic T-lymphocyte-

mediated platelet disintegration was elevated 

whereas IL-27 levels were lowered (7). 

Multiple studies have shown that IL-27 may 

play a significant regulatory function by 

reducing acquired immunity, resulting in the 

formation of T helper cells and an increase in 

inducible regulatory T cells that release IL-10. 

IL-27 also suppresses Th17 cells, reducing 

inflammation (8). Interleukin 10 (IL-10) is a 

cytokine that reduces inflammation and inhibits 

immune responses (9) . Is an anti-inflammatory 

cytokine that modulates immunological 

function. and is generated by immune cells such 

as macrophages, T lymphocytes, and natural 

killer (NK) cells. It is a multifunctional 

immunoregulatory cytokine (10). Cytokines 

play various functions in innate immunity and 

inflammation (11). Macrophages, Th2 cells, 

and mast cells all release IL-10. Cytotoxic T 

cells also produce IL-10 to suppress the 

function of NK cells induced by viral infection 

(12–14). Activated macrophages, Th1, Th2, 

Th17, and T-reg cells all release IL-10, which 

plays an important role in the resolution of 

peripheral inflammation (15). 

Interleukin 10 (IL-10) is a powerful anti-

inflammatory cytokine produced by 

macrophages and T helper-2 type cells (Th2) 

that may inhibit cell-mediated immune 

effector pathways involved in the host's 

defense against intracellular infections (16). 

IL-10 reduces the production of pro-

inflammatory cytokines, including 

granulocyte-macrophage colony-stimulating 

factor, interferon γ (IFN-γ), TNF-α, IL-3, and 

IL-2 (17,18). 

Materials and Methods 
The case control study was performed at the 

Department of Biochemistry, College of 

Medicine/University of Baghdad, and at 

Welfare Teaching Hospital, Medical City, 

Baghdad, Iraq, during the period from October 

2023 to March 2024. The study encompassed 

a cohort of 63 children who had been 

previously diagnosed with immune 

thrombocytopeni control group and 25 

apparently healthy children as controls. The 

age range of the participants spanned from 1 to 

16 years, and they were on treatment. The first 

line of their treatment was prednisolone alone 

or in combination with intravenous 

immunoglobulin (IVIG). The second line of 

treatment is mycophenolate. The third line is 

Romiplostim. 

 This study was approved to be carried out 

by the scientific and ethical committees of the 

Department of Biochemistry, College of 

Medicine, University of Baghdad. Ethical 

approval was also obtained from the Welfare 

Teaching Hospital, Medical City, Ministry of 

Health. Verbal consent was obtained from the 

relatives of each of the included children to 

carry out the defined laboratory investigations 

of this study. 
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Inclusion criteria involved children who 

have had immune thrombocytopenia, aged 1-

16 year, of both sexes who are under treatment 

of prednisolone and intravenous 

immunoglobulin along with either 

mycophenolate or romiplostim.  

All the children in this study had previously 

received an ITP diagnosis from registered 

hospitals, and we divided them into three 

groups based on their treatments: group 1 

(Romiplostim group): It included 18 children 

who were treated with romiplostim; group 2 

(the prednisolone group) included 19 children 

treated with prednisolone; and group 3 

(prednisolone and IVIG, or prednisolone and 

mycophenolate) included 26 children treated 

with prednisolone and IVIG, or mycophenolate. 

The doses of treatment were defined by 

consultant pediatrician according to disease 

severity. The control group (Group 4) consisted 

of 25 apparently healthy children who did not 

suffer from acute immune thrombocytopenia or 

any acute or chronic illness.  

The exclusion criteria included those 

patients who received chemotherapy or blood 

transfusions in the last month and had tumors, 

infections, malignant blood diseases, 

hypersplenism, hepatic, and renal diseases. 

Five milliliters (ml.) from the peripheral vein 

were aspirated from each patient and control 

child, left to clot for 15 minutes, and then 

centrifuged for 10 minutes at 698.75 G. The 

separated serum was stored at -45 C until the 

day of measurements. The serum investigation 

included measurements of IL-10 and IL-27 

using the semiautomatic ELISA Reader Huma 

Reader by Human Diagnostics German 

Company and the Washer (COMBIWASH) by 

Human German Company. The principle of 

the ELISA technique is based on the biotin 

double-antibody sandwich technology to assay 

human interleukin 10 (IL-10) and IL-27. 

Interleukins are added to the wells, which are 

pre-coated with the monoclonal antibody, and 

then incubated. After that, anti-interleukin 

antibodies labeled with biotin are added to 

unite with streptavidin-HRP, forming an 

immune complex. Unbound enzymes are 

removed after incubation and washing. 

Substrates A and B are then added. The 

solution turns blue and changes to yellow with 

the effect of acid. The shades of the solution 

and the concentration of human IL-10 or IL-27 

are positively correlated. Platelet counts were 

measured using Huma Count 30 TS by Human, 

Germany. 

For statistical analysis using SPSS version 

25.0 software, frequency, percentage, mean, 

and standard error of mean (SEM) were used 

to describe the data used for all statistical 

analyses. ANOVA was used to evaluate the 

difference in the mean level of numeric data 

between more than two variables. Pearson 

correlation regression r was used to evaluate 

the correlation between numerical data. The 

significance levels were chosen at p < 0.05. 

Results 

The distribution of gender in ITP and control 

children's groups was matched. In ITP children 

(n=63) ,34 were females (54 %) and 29 were 

males (46 %), in control group, 13 out of 25 

(52 %) were females and 12 (48 %) were 

males. Also, there was non-significant 

differences in gender distribution in each of 

ITP and control groups (Table 1). 

The mean of age of ITP and control groups 

was matched and did not differ significantly 

among and between studied groups. The mean 

values of platelet count were significantly 

decreased in three groups of children with ITP 

compared to controls (p < 0.05). However, 

there was no significant differences among and 

between groups of patient children in mean 

value of platelet count, but with important fact 

that the mean values of the platelet count of the 

three patient groups were significantly 

increased after treatment compared to those at 

primary diagnosis.  

The mean value of serum IL-10 

concentrations of group 2 and group 3 were 

lower in comparison with that of control 

children but did not reach the significant level. 

Similarly, the mean (±SEM) value of IL-27 

concentrations of the three groups of ITP 

children were lower than that of controls but 

did not reach the significant level. The mean 

values of IL-10 and IL -27 did not differ 
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significantly among and between groups of 

patients (Table 2). 

There was significant positive correlation 

between the values of age and duration of 

disease in Romiplostim group (r= 0.63, 

p=0.0047) and prednisolone and other 

treatment group (r=0.44, p=0.03). Duration of 

disease of romiplostim group was range from 

1 to 156 month. There was significant 

correlation between platelet counts and 

duration of romiplostim treatment (r=0.69, 

p=0.0017). 

 
Table 1. Mean (± SD) values of age and platelet counts of the three groups of patients controls. 

Parameter Group 1 (n=18) 
Group 2 

(n=19) 

Group 3 

(n=26) 

Group 4 

(n=25) 

Age (years)NS 8.56±1.02 5.47± 0.82 7.46± 0.77 8.32± 0.93 

Platelets 

(count*10^9lL) 
97.67±32.62 159.32±39.99 106.50± 25.37 376.16±7.51 * 

ANOVA and t-test revealed *significant decrease of platelet counts in patient children's groups than in controls (for all, 

p=0.001), NS: Non- significant in age among and between studied groups. 

 

Table 2. Mean (± SD) values of IL-10 and IL-27 concentrations of the three groups of patients and controls. 

Parameter 
Group 1 

(n=18) 

Group 2 

(n=19) 

Group 3 

(n=26) 

Group 4 

(n=25) 

IL-10 (ng/ml) NS 71.09± 9.25 55.28± 5.19 61.16± 7.22 67.18± 6.36 

IL-27 (ng/ml) NS 121.33± 21.07 111.25± 21.14 130.72±20.94 150.80± 16.79 

NS: Non- significant (p>0.05). 

 

Discussion 
The result of our study revealed that the 

incidence of ITP was more common in females 

than males. It has been found that the female 

gender was higher in chronic ITP compared to 

persistent and newly diagnosed patients, yet 

the difference didn't lead to a statistically 

significantly level (19). In a large meta-

analysis, Heitink-Pollé et al. identified female 

gender as a predictor of chronicity (20). 

 In the present, the mean values of serum 

IL-10 of ITP groups were lower than that of 

controls, but did not reach the significant level 

which may be due to a relatively small sample 

size. Similarly, about IL-27 with the exception 

of being higher in Romiplostim group 

compared to controls. This finding agrees with 

another study which discovered that active ITP 

patients had reduced serum IL-10 levels than 

healthy controls and ITP patients in remission. 

Moreover, in patients with ITP Serum IL-10 

concentrations associated positively with  

platelet counts, but there was no significant 

difference (17). In the present study, all the 

included ITP children were on treatment and 

their platelet counts were near or above 100 

*10^ 9 /l which may reflect the remission of 

disease and may be the cause of non-

significant differences found between ITP 

children and controls.  

Although, the platelet counts of ITP 

children in the present study were significantly 

lower than those of controls. They showed a 

significantly higher elevation compared to the 

base line counts, at first diagnosis in each 

treatment group. Patients with newly 

diagnosed ITP had a significantly decreased 

platelet count compared to those with 

persistent and chronic ITP (19) . 

In addition, the non-significant differences 

between the ITP children's groups and controls 

in serum IL-10 and IL-27 may indicate the 

effectiveness of the first line of treatment 

(prednisolone plus IVIG) and the second one, 
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mycophenolate, in our patients. In agreement 

with this finding, Čulić et al. observed no 

significant difference between ITP patients 

and controls in terms of serum IL-10 levels and 

the second one, the mycophenolate in our 

patients. In agreement with this finding, Čulić 

et al. observed no significant difference 

between ITP patients and controls with regard 

to of serum IL-10 levels (21). However, other 

studies showed that patients had significantly 

higher levels of serum IL-10 than controls 

(19). This discrepancy from our findings may 

be attributed to the fact that most other studies 

included ITP patients who were newly 

diagnosed and had not yet started their 

treatment. 

It has been found that IL-10 in chronic ITP 

patients was decrease to almost the normal 

plasma concentration seen in healthy controls, 

which is in agreement with the results of the 

present study (22–26) .  

Interleukin 10 is an immunoregulatory 

cytokine. Its major biological role is to restrict 

and terminate inflammatory responses (27). 

It has been concluded that IL-27 was 

significantly higher in ITP patients than 

healthy controls and in patients with de novo 

ITP compared to those in remission (28). 

These authors suggested using IL-27 as a 

predictor of disease occurrence and to a lesser 

extent for responsiveness to treatment.  

The low platelet counts in the early stage of 

ITP cannot exert a sufficient anti-

inflammatory response to dampen the 

proinflammatory cytokines, the TNF-α 

production. Therefore, the significantly 

increased levels of IL-10 in this stage and 

before and after IVIg administration could play 

a counteracting role, diminishing the effects of 

a high TNF-α (29). In children with acute ITP 

compared to chronic ITP patients, an increased 

plasma concentration of IL-10 has been shown 

to predict the clinical course of an ITP already 

at the onset of the disease (30). 

One of the limitations of this study is the 

inability to include newly diagnosed children 

with ITP due to the limited number of cases 

encountered during the study period. 

One of the limitations of this study is the 

inability to include newly diagnosed children 

with ITP due to the limited number of cases 

encountered during the study period. 

It is concluded that measurement of serum 

IL-10 and IL-27 are helpful biomarker in 

prognosis of thrombocytopenia irrespective of 

type of treatment. 

 

Limitation 
Inability to include of newly diagnosed 

children with ITP because of limited cases that 

encountered during the time of study. 

 

Acknowledgements 
The authors would like to introduce their deep 

thanks to children who involved in this study 

and to their relative. They also would like to 

thank all staffs of Welfare Teaching Hospital, 

Medical City, Baghdad, Iraq for their 

assistance and support and facilitate the 

performance of this study.  

 

Financial support 
Authors declare that they had no financial 

support.  

 

Ethical Information and conflict of 

interest 
The entire work had permitted by the Ethical 

Committees of local authorities. All 

participants provided an inscribed informed 

consent, and the research had conducted in line 

with the ethical morals identified in the 1975 

treaty of Helsinki. The authors declare no 

potential conflicts of interest related to the 

present research. 

 

References  
1.  Grodzielski M, Goette NP, Glembotsky 

AC, Constanza Baroni Pietto M, Méndez-

Huergo SP, Pierdominici MS, et al. Multiple  

 

 

concomitant mechanisms contribute to low 

platelet count in patients with immune 

thrombocytopenia. Sci Rep. 2019;9(1):1–10.  

 [
 D

O
I:

 1
0.

61
18

6/
rb

m
b.

13
.1

.9
9 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 r
bm

b.
ne

t o
n 

20
26

-0
2-

22
 ]

 

                               5 / 7

http://dx.doi.org/10.61186/rbmb.13.1.99
https://rbmb.net/article-1-1364-en.html


Khudhyer Abbas H et al. 

    Rep. Biochem. Mol. Biol, Vol.13, No.1, Apr 2024 104 

2. Jaime-Pérez JC, Aguilar-Calderón P, 

Jiménez-Castillo RA, Ramos-Dávila EM, 

Salazar-Cavazos L, Gómez-Almaguer D. 

Treatment outcomes and chronicity predictors 

for primary immune thrombocytopenia: 10-

year data from an academic center. Ann 

Hematol. 2020; 99:2513–20.  

3. Park YH, Kim DY, Kim S, Choi YB, Shin 

DY, Kim JS, et al. Management of immune 

thrombocytopenia: 2022 update of Korean 

experts recommendations. Blood Res. 

2022;57(1):20–8.  

4. Kuter DJ. The treatment of immune 

thrombocytopenia (ITP)-focus on 

thrombopoietin receptor agonists. Ann Blood. 

2021; 6:5–21.  

5. Provan D, Newland AC. Current 

Management of Primary Immune 

Thrombocytopenia. Adv Ther. 

2015;32(10):875–87.  

6. Neunert CE, Rose MJ. Romiplostim for the 

management of pediatric immune 

thrombocytopenia: Drug development and 

current practice. Blood Adv. 

2019;3(12):1907–15.  

7. Zhou H, Qiu JH, Wang T, Yu Y Y, Liu XN, 

Li X, et al. Interleukin 27 inhibits cytotoxic T-

lymphocyte-mediated platelet destruction in 

primary immune thrombocytopenia. 

2014;124(22):3316–9.  

8. Liu XG, Ren J, Yu Y, Sun L, Shi Y, Qin P, 

et al. Decreased expression of interleukin‐27 in 

immune thrombocytopenia. Br J Haematol. 

2011;153(2):259–67.  

9. Wei AH, Schoenwaelder SM, Andrews RK, 

Jackson SP. New insights into the haemostatic 

function of platelets. 2009; 147(4):415-30.  

10. Sheikhpour E, Noorbakhsh P, Foroughi E, 

Farahnak S, Nasiri R, Neamatzadeh H. A 

survey on the role of interleukin-10 in breast 

cancer: A narrative. Reports Biochem Mol 

Biol. 2017;7(1):30–37.  

11. Miresmaeili Mazrakhondi SA, Zare-

Zardini H. Comparison of Serum Changes of 

Interleukin-17A and Interleukin-21 Between 

Schizophrenic Patients and Healthy 

Individuals. Rep Biochem Mol Biol. 

2022;11(3):465-470.  

12. Ouyang W, Rutz S, Crellin NK, Valdez 

PA, Hymowitz SG. Regulation and functions 

of the IL-10 family of cytokines in 

inflammation and disease. Annu Rev 

Immunol. 2011; 29:71–109.  

13. AL- Obeidy ESh, Al.Obeidy AH, Asker 

BA. Viruses as a Trigger for autoimmune 

Hepatitis in susceptible Individual. Vol. 50, J 

Fa Med Baghdad. 2008;50 (4): 471–4.  

14. Nazar Hasan Anber Z, Oead Mohammed 

Saleh B, Waheab Al-Obidy M. Hepatocellular 

Damage and Severity of COVID-19 Infection 

in Iraqi Patients: A Biochemical Study. Rep 

Biochem Mol Biol. 2022;11(3):524-531.  

15. Rostami-Far Z, Rahmani K, Mansouri K, 

Khadem Erfan MB, Shaveisi-Zadeh F, 

Nikkhoo B. Genetic Regulation of Interleukin-

6 and Interleukin-10 in COVID-19 Infection. 

Rep Biochem Mol Biol. 2023;12(2):284-293.  

16. Althwani AN, Najm MA. The Role of 

Interleukin-10 in Women with Metastatic 

Invasive Ductal Carcinoma. J Fac Med 

Baghdad. 2011;53(3):289–92.  

17. Liu Q, Liu Y. Role of IL-10 and IL-22 

cytokines in patients with primary immune 

thrombocytopenia and their clinical 

significance. J Clin Lab Anal. 2022;36(8): 

e24573.  

18. Chaloob AK. Correlation of interleukin 6 

(IL-6) with estrogen and progesterone receptor 

expression in breast cancer patients. J Fac Med 

Baghdad. 2011;52(4):438–40.  

19. Hassan T, Khalil A, Raafat N, Metwally U, 

Rahman DA. Contribution of Serum 

Interleukin-10 to the Pathogenesis of Primary 

Immune Thrombocytopenia in Egyptian 

Children: A Single Center Experience. Egypt J 

Hosp Med. 2022;87(1):2046–51.  

20. Heitink-Pollé KM, Nijsten J, Boonacker 

CW, de Haas M, Bruin MC. Clinical and 

laboratory predictors of chronic immune 

thrombocytopenia in children: a systematic 

 [
 D

O
I:

 1
0.

61
18

6/
rb

m
b.

13
.1

.9
9 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 r
bm

b.
ne

t o
n 

20
26

-0
2-

22
 ]

 

                               6 / 7

http://dx.doi.org/10.61186/rbmb.13.1.99
https://rbmb.net/article-1-1364-en.html


IL-10 & IL-27 in Immune Thrombocytopenic Prognosis 

       Rep. Biochem. Mol. Biol, Vol.13, No. 1, Apr 2024  105 

review and meta-analysis. Blood. 

2014;124(22):3295-307.  

21. Čulić S, Salamunić I, Konjevoda P, Dajak 

S, Pavelić J. Immune thrombocytopenia: 

Serum cytokine levels in children and adults. 

Med Sci Monit. 2013;19(1):797–801.  

22. Carter NA, Rosser EC, Mauri C. 

Interleukin-10 produced by B cells is crucial 

for the suppression of Th17/Th1 responses, 

induction of T regulatory type 1 cells and 

reduction of collagen-induced arthritis. 

Arthritis Res Ther. 2012;14(1):1–9.  

23. Apovian CM, Okemah J, O'Neil PM. Body 

Weight Considerations in the Management of 

Type 2 Diabetes. Adv Ther. 2019;36(1):44-58.  

24. AL-Najy MH, AL-Joofy KK, AL-Marayati 

AN. Production of Inflammatory Markers (IL-

8, IL-4and IFN-g) and risk of Ischemic Hart 

Diseases. J Fac Med Baghdad. 

2010;52(2):186–9.  

25. Maulan Mohammed A, Zayni SM, AL-

Anee MM, Isho Corial F, Al- Rubaee A. 

Diagnostic and Predictive Values of IL-6 in a 

Group of Iraqi Patients with Rheumatoid 

Arthritis. J Fac Med Baghdad. 2023;65(2): 

:116-121.  

26. Jaafar IF, Ahmed MH, alsalihi AR. Effect 

of Body mass index on interleukin2, 6 and 

soluble fibroblast associated surface antigen in 

infertile men. J Fac Med 

Baghdad.2014;56(4):426–30.  

27. Abdulla AR, Mohammed Ali AH, Al-

Rawaq KJ, Ibraheem AN. IL-10 serum level 

estimation in Iraqi colorectal and gastric 

cancer patients. J Fac Med Baghdad. 

2012;54(2):167–71.  

28. Hassan T, Abdel Rahman D, Raafat N, 

Fathy M, Shehab M, Hosny A, et al. 

Contribution of interleukin 27 serum level to 

pathogenesis and prognosis in children with 

immune thrombocytopenia. Medicine 

(Baltimore). 2022; 101(25): E29504.  

29. Franzoso FD, Schmugge M. Increased 

levels of IL-10 and IL-1Ra counterbalance the 

proinflammatory cytokine pattern in acute 

pediatric immune thrombocytopenia. 

Cytokine. 2020; 130:155078. 

30. Del Vecchio GC, Giordano P, Tesse R, 

Piacente L, Altomare M, De Mattia D. Clinical 

significance of serum cytokine levels and 

thrombopoietic markers in childhood 

idiopathic thrombocytopenic purpura. Blood 

Transfus. 2012;10(2):194–9.  

 

 

 

 [
 D

O
I:

 1
0.

61
18

6/
rb

m
b.

13
.1

.9
9 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 r
bm

b.
ne

t o
n 

20
26

-0
2-

22
 ]

 

Powered by TCPDF (www.tcpdf.org)

                               7 / 7

http://dx.doi.org/10.61186/rbmb.13.1.99
https://rbmb.net/article-1-1364-en.html
http://www.tcpdf.org

