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A Commentary on 


Effect of probiotics at different intervention time on glycemic control in patients with type 2 diabetes mellitus: a systematic review and meta-analysis
 By Wang X, Chen L, Zhang C, Shi Q, Zhu L, Zhao S, Luo Z and Long Y (2024) Front. Endocrinol. 15:1392306. doi: 10.3389/fendo.2024.1392306


I would like to present my views on the article titled “Effect of Probiotics at Different Intervention Times on Glycemic Control in Patients with Type 2 Diabetes Mellitus: A Systematic Review and Meta-Analysis,” authored by Wang et al. (1). During my review of the study, I identified several data entry errors that have affected the conclusions of the corresponding analyses. For example, the results of our re-analysis after data correction showed that patients with T2DM who took probiotics for 12-24 weeks had a more significant decrease in BMI compared to the placebo group. However, in the study by Wang et al. (1), the aforementioned results were not statistically significant. In the interest of scientific accuracy and to prevent further confusion, I propose the following corrections:

	Supplementary Figure 3A (1): In the study by Asemi (2013) (2), the SD values should be 52.76 and 57.15 for the probiotic and placebo groups, respectively. Similarly, in the study by Mazloom (2013) (3), the SD values should be 60.9 and 65.13 for the probiotic and placebo groups, respectively. The aforementioned study reports SE, whereas SD needs to be calculated through SE, the detailed calculation methods are outlined in the statistical analysis section.

	Supplementary Figure 3B (1): In Asemi’s study (2), the SD values should be 2.03 and 1.51 for the probiotic and placebo groups, respectively. For the study by Tonucci (2017) (4), the mean and SD values should be -0.67 and 1.46 in the probiotic group, and 0.31 and 1.17 in the placebo group. Detailed calculations are described in the statistical analysis section.

	Supplementary Figure 3C (1): For Asemi (2013) (2), the SD values should be 5.15 and 6.91 for the probiotic and placebo groups, respectively. Similarly, in Mazloom’s study (3), the SD values should be 0.57 and 0.08 for the probiotic and placebo groups, respectively. For Tonucci (2017) (4), the mean and SD values should be -0.7 and 4.79 in the probiotic group, and -1.65 and 4.25 in the placebo group. Detailed calculations are provided in the statistical analysis section.

	Supplementary Figure 3D (1): For Asemi (2013) (2), the SD values should be 2.06 and 3.96 for the probiotic and placebo groups, respectively. In Mazloom (2013) (3), the SD values should be 4.4 and 1.32 for the probiotic and placebo groups, respectively. For Tonucci (2017) (4), the mean and SD values should be 0.02 and 1.68 in the probiotic group, and 0.15 and 1.21 in the placebo group. Detailed calculations are provided in the statistical analysis section.

	Corrections in Subgroup Analysis: In Supplementary Figure 4A (1), for Asemi (2013) (2), the SD values should be 52.76 and 57.15 in the probiotic and placebo groups, respectively. For Mazloom (2013) (3), the SD values should be 60.9 and 65.13 for the probiotic and placebo groups, respectively. Detailed calculation methods can be found in the statistical analysis section.

	Supplementary Figure 4B (1): For Asemi(2013) (2), the SD values should be 2.03 and 1.51 in the probiotic and placebo groups, respectively. For Tonucci(2017) (4), the mean and SD values should be -0.67 and 1.46 in the probiotic group, and 0.31 and 1.17 in the placebo group. I also question why Wang et al. (1) did not include the study by Savytska (2023) (5) in the subgroup analysis for the 6-8 week intervention. Savytska’s study has an endpoint of 8 weeks, meeting the inclusion criteria, so I suggest adding this study to the subgroup analysis.

	Supplementary Figures 4C–E (1): These figures appear to be identical, likely due to an oversight. In Supplementary Figure 4C (1), for Asemi(2013) (2), the SD values should be 5.15 and 6.91 for the probiotic and placebo groups, respectively. For Mazloom(2013) (3), the SD values should be 0.57 and 0.08 for the probiotic and placebo groups, respectively. In Tonucci(2017) (4), the mean and SD values should be -0.7 and 4.79 in the probiotic group, and -1.65 and 4.25 in the placebo group.

	Supplementary Figure 4D (1): In Asemi(2013) (2), the mean and SD values should be 0.78 and 2.06 for the probiotic group, and 2.38 and 3.96 for the placebo group. For Mazloom(2013) (3), the mean and SD values should be -0.71 and 4.4 for the probiotic group, and 0.13 and 1.32 for the placebo group. For Tonucci(2017) (4), the mean and SD values should be 0.02 and 1.68 for the probiotic group, and 0.15 and 1.21 for the placebo group. Firouzi (2017) (6) reported mean and SD values of -0.4 and 1.8 for the probiotic group, and 0.9 and 2.0 for the placebo group.

	Supplementary Figure 4E (1): In Kobyliak (2020) (7), the mean and SD values were -0.33 and 5.33 for the probiotic group, and 0.08 and 7.7 for the placebo group. For Razmpoosh (2019) (8), the mean and SD values were -0.3 and 4.2 for the probiotic group, and -0.1 and 4.2 for the placebo group. For Savytska (2023) (5), the mean and SD values were 0.03 and 0.48 for the probiotic group, and -0.08 and 0.59 for the placebo group. Firouzi (6) reported mean and SD values of -0.1 and 0.7 for the probiotic group, and 1.0 and 0.6 for the placebo group. Zikou (2023) (9) reported mean and SD values of -3.63 and 3.1 for the probiotic group, and -0.44 and 5.44 for the placebo group.






Statistical analysis

All data were analyzed using RevMan version 5.3. For continuous variables, mean difference (MD) was used for those with uniform measurement units, while standardized mean difference (SMD) with a 95% confidence interval (CI) was used for those with differing units. The I² value was used to assess heterogeneity across studies, where values over 25%, 50%, and 75% represented low, medium, and high heterogeneity, respectively. When I² ≥ 50%, sensitivity or subgroup analyses were conducted, and the random-effects model was applied. When I² < 50%, the fixed-effects model was used. A p-value of <0.05 was considered statistically significant.

For the meta-analysis, changes in mean and SD from baseline to endpoint were analyzed between groups. If the final changes were not reported, the following methods were used: (1) If baseline and endpoint mean and SD values were provided, final changes were calculated using the formula SD = SQRT (SD1² + SD2² - (2 × R × SD1 × SD2), where R = 0.5 (10). (2) If the median and interquartile range (IQR) were reported, we approximated the mean ≈ median, and SD ≈ (P75 - P25)/1.35 (11, 12).(3) When standard error (SE) was provided, we calculated the SD using an online data calculator provided by the Cochrane website.here, SE refers to the standard error within the groups for both sets, so the SD for baseline and final can be calculated using the formula SD = SE ×√n (13). All results were rounded to two decimal places.





Revised meta-analysis results

	A total of eight studies were included (2–9), with 252 participants in the probiotic group and 255 in the placebo group. The reanalysis showed no significant difference in fasting blood glucose (FBG) changes between the probiotic and placebo groups, with high heterogeneity (SMD = -0.24, 95% CI: -0.61–0.13, P=0.21, I² =77%, Figure 1A). Subgroup analysis similarly found no significant difference between groups based on intervention time (Supplementary Figure 1A). These findings are consistent with those of Wang et al. (1).

	Six studies (2, 4–7, 9), with 206 participants in the probiotic group and 207 in the placebo group, revealed that the probiotic group had a more significant reduction in HbA1c levels compared to the placebo group, with medium heterogeneity (MD = -0.37, 95% CI: -0.66– -0.08, P=0.01, I² =69%, Figure 1B). However, subgroup analysis showed no significant difference in HbA1c reduction across intervention times (Supplementary Figure 1B), which differs from Wang et al.’s findings (1).

	A total of four studies were included (2–4, 6), with 114 participants in the probiotic group and 120 in the placebo group. The results showed a more pronounced reduction in insulin levels in the probiotic group compared to the placebo group, with low heterogeneity across the included studies (SMD = -0.29, 95% CI: -0.54 to -0.03, P=0.03, I² = 31%, Figure 1C). Subgroup analysis indicated that among patients with T2DM, a 12-24 week probiotic intervention led to a more significant decrease in insulin levels compared to the placebo group (SMD = -0.53, 95% CI: -0.93 to -0.13, P=0.09, Supplementary Figure 1C). These findings are consistent with those of Wang et al. (1).

	Four studies were included (2–4, 6), with 114 participants in the probiotic group and 120 in the placebo group. The analysis revealed a more notable reduction in HOMA-IR in the probiotic group compared to the placebo group, with low heterogeneity among the included studies (SMD = -0.46, 95% CI: -0.72 to -0.20, P=0.0006, I² = 1%, Figure 1D). These findings are in line with those of Wang et al. (1), although the heterogeneity in our analysis was significantly lower. Subgroup analysis further demonstrated that in T2DM patients, HOMA-IR decreased more significantly in the probiotic group than in the placebo group after 12-24 weeks of probiotic intervention (SMD = -0.68, 95% CI: -1.08 to -0.27, P=0.001, Supplementary Figure 1D), which is consistent with Wang et al.’s findings (1).

	Subgroup analysis, based on five studies (5–9), showed that after 12-24 weeks of probiotic intervention, T2DM patients experienced a significantly greater reduction in BMI in the probiotic group compared to the placebo group (SMD = -1.19, 95% CI: -2.14 to -0.25, P=0.01, I² = 89%, Supplementary Figure 1E). However, this contrasts with Wang’s study (1), which did not find a significant difference in BMI reduction between the probiotic and placebo groups over the same time period.






Figure 1 | Forest plot of indicators. Forest plot of FBG level (A). Forest plot of HbA1c level (B). Forest plot of Insulin level (C). Forest plot of HOMA-IR level (D).



With the rapid pace of global industrialization and the sharp rise in obesity, Diabetes mellitus (DM) has become a prevalent metabolic disorder, primarily characterized by chronic hyperglycemia and accompanied by various complications (14). Among the types of diabetes, type 2 diabetes mellitus (T2DM) is predominantly caused by insufficient insulin production or secretion, coupled with chronic hyperglycemia due to insulin resistance. Typically diagnosed after the age of 40, T2DM constitutes approximately 90% of all diabetes cases, and the risk continues to increase with age (15). The risk factors associated with T2DM include hereditary factors, age, obesity, physical inactivity, gestational diabetes, poor diet, and stress (16). A meta-analysis conducted by Sun et al. demonstrated that probiotics could positively influence blood glucose regulation and offer benefits in both preventing and managing T2DM (17). Certain probiotic species have been found to enhance insulin sensitivity and decrease inflammatory markers (18). In our study, after adjusting the data, we observed that T2DM patients who received probiotic supplementation for 12 to 24 weeks showed a more significant reduction in blood insulin levels compared to those in the placebo group. This suggests that the improvement in insulin sensitivity among the probiotic group may explain these results. Other studies have shown that T2DM patients receiving stable metformin therapy, along with a probiotic formulation twice daily over a 12-week period, experienced substantial reductions in HbA1c and body weight compared to the placebo group (19). Further supporting evidence from a meta-analysis by Kaveh Naseri et al. indicated that probiotic supplementation in T2DM patients led to reductions in body weight and BMI, as well as improvements in lipid profiles (20). Similarly, Ding et al.’s meta-analysis revealed that probiotics significantly reduced tumor necrosis factor-α (TNF-α), C-reactive protein, and led to declines in fasting blood glucose (FPG), HbA1c, and HOMA-IR levels in T2DM patients (21).Our findings also corroborate these previous studies, as we observed more pronounced decreases in HbA1c, insulin, HOMA-IR, and BMI in the probiotic group compared to the placebo group by the end of the study.

In conclusion, probiotics may represent a promising adjunctive therapy for the treatment of T2DM.





Author contributions

SW: Writing – review & editing, Formal Analysis. YW: Funding acquisition, Writing – original draft.





Funding

The author(s) declare that financial support was received for the research and/or publication of this article. This work was supported by the Medical and Health Science and Technology in 2021 from The Inner Mongolia Autonomous Region (Grant Number: 202201483); Scientific research project of Hohhot First Hospital (Grant Number: 2022SYY084); Hohhot Medical and Health Science and Technology Program (Grant Number: 2023028); and Inner Mongolia Talent Development Fund (Grant Number: 2022-110).





Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.





Generative AI statement

The author(s) declare that no Generative AI was used in the creation of this manuscript.





Supplementary material

The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fendo.2025.1514969/full#supplementary-material




References

1. Wang, X, Chen, L, Zhang, C, Shi, Q, Zhu, L, Zhao, S, et al. Effect of probiotics at different intervention time on glycemic control in patients with type 2 diabetes mellitus: a systematic review and meta-analysis. Front Endocrinol (Lausanne). (2024) 15:1392306. doi: 10.3389/fendo.2024.1392306

2. Asemi, Z, Zare, Z, Shakeri, H, Sabihi, SS, and Esmaillzadeh, A. Effect of multispecies probiotic supplements on metabolic profiles, hs-CRP, and oxidative stress in patients with type 2 diabetes. Ann Nutr Metab. (2013) 63:1–9. doi: 10.1159/000349922

3. Zohreh, M, Abbas, Y, and Mohammad, HD. Effect of probiotics on lipid profile, glycemic control, insulin action, oxidative stress, and inflammatory markers in patients with type 2 diabetes: A clinical trial. Iran J Med Sci. (2013) 38:1392306. doi: 10.3389/fendo.2024.1392306

4. Tonucci, LB, Olbrich Dos Santos, KM, Licursi de Oliveira, L, Rocha Ribeiro, SM, and Duarte Martino, HS. Clinical application of probiotics in type 2 diabetes mellitus: A randomized, double-blind, placebo-controlled study. Clin Nutr. (2017) 36:85–92. doi: 10.1016/j.clnu.2015.11.011

5. Savytska, M, Kyriienko, D, Komisarenko, I, Kovalchuk, O, Falalyeyeva, T, and Kobyliak, N. Probiotic for pancreatic beta-cell function in type 2 diabetes: A randomized, double-blinded, placebo-controlled clinical trial. Diabetes Ther. (2023) 14:1915–31. doi: 10.1007/s13300-023-01474-6

6. Firouzi, S, Majid, HA, Ismail, A, Kamaruddin, NA, and Barakatun-Nisak, MY. Effect of multi-strain probiotics (multi-strain microbial cell preparation) on glycemic control and other diabetes-related outcomes in people with type 2 diabetes: a randomized controlled trial. Eur J Nutr. (2017) 56:1535–50. doi: 10.1007/s00394-016-1199-8

7. Kobyliak, N, Falalyeyeva, T, Mykhalchyshyn, G, Molochek, N, Savchuk, O, Kyriienko, D, et al. Probiotic and omega-3 polyunsaturated fatty acids supplementation reduces insulin resistance, improves glycemia and obesity parameters in individuals with type 2 diabetes: A randomised controlled trial. Obes Med. (2020) 19:1–20. doi: 10.1016/j.obmed.2020.100248

8. Razmpoosh, E, Javadi, A, Ejtahed, HS, Mirmiran, P, Javadi, M, and Yousefinejad, A. The effect of probiotic supplementation on glycemic control and lipid profile in patients with type 2 diabetes: A randomized placebo controlled trial. Diabetes Metab Syndr. (2019) 13:175–82. doi: 10.1016/j.dsx.2018.08.008

9. Zikou, E, Dovrolis, N, Dimosthenopoulos, C, Gazouli, M, and Makrilakis, K. The effect of probiotic supplements on metabolic parameters of people with type 2 diabetes in Greece-A randomized, double-blind, placebo-controlled study. Nutrients. (2023) 15. doi: 10.3390/nu15214663

10. Shuster, JJ. Review: Cochrane handbook for systematic reviews for interventions,Version 5.1.0. Research Synthesis Methods. (2011) 2:126–30. doi: 10.1002/jrsm.38

11. Wan, X, Wang, W, Li, J, and Tong, T. Estimating the sample mean and standard deviation from the sample size, median, range and/or interquartile range. BMCMedical Res Methodology. (2014) 14:135. doi: 10.1186/1471-2288-14-135

12. Luo, D, Wan, X, Liu, J, and Tong, T. Optimally estimating the sample mean from the sample size, median, mid-range, and/or mid-quartile range. Stat Methods Med Res. (2018) 27:1785–805. doi: 10.1177/0962280216669183

13.calculator R. Available online at: https://training.cochrane.org/resource/revman-calculator (Accessed 2023 Dec 16).

14. Kerner, W, Bruckel, J, and German Diabetes, A. Definition, classification and diagnosis of diabetes mellitus. Exp Clin Endocrinol Diabetes. (2014) 122:384–6. doi: 10.1055/s-0034-1366278

15. Kaul, K, Tarr, JM, Ahmad, S, Kohner, EM, and Chibber, R. Introduction to diabetes mellitus. Adv Exp Med Biol. (2012) 771:1–11. doi: 10.1007/978-1-4614-5441-0_1

16. Kolb, H, and Martin, S. Environmental/lifestyle factors in the pathogenesis and prevention of type 2 diabetes. BMC Med. (2017) 15:131. doi: 10.1186/s12916-017-0901-x

17. Sun, J, and Buys, NJ. Glucose- and glycaemic factor-lowering effects of probiotics on diabetes: a meta-analysis of randomised placebo-controlled trials. Br J Nutr. (2016) 115:1167–77. doi: 10.1017/s0007114516000076

18. Asemi, Z, Khorrami-Rad, A, Alizadeh, S-A, Shakeri, H, and Esmaillzadeh, A. Effects of synbiotic food consumption on metabolic status of diabetic patients: A double-blind randomized cross-over controlled clinical trial. Clin Nutr. (2014) 33:198–203. doi: 10.1016/j.clnu.2013.05.015

19. Madempudi, RS, Ahire, JJ, Neelamraju, J, Tripathi, A, and Nanal, S. Efficacy of UB0316, a multi-strain probiotic formulation in patients with type 2 diabetes mellitus: A double blind, randomized, placebo controlled study. PloS One. (2019) 14:e0225168. doi: 10.1371/journal.pone.0225168

20. Naseri, K, Saadati, S, Yari, Z, Asbaghi, O, Hezaveh, ZS, Mafi, D, et al. Beneficial effects of probiotic and synbiotic supplementation on some cardiovascular risk factors among individuals with prediabetes and type 2 diabetes mellitus: A grade-assessed systematic review, meta-analysis, and meta-regression of randomized clinical trials. Pharmacol Res. (2022) 182:106288. doi: 10.1016/j.phrs.2022.106288

21. Ding, J, Wu, W, Fang, J, Zhao, J, and Jiang, L. Male sex is associated with aggressive behaviour and poor prognosis in Chinese papillary thyroid carcinoma. Sci Rep. (2020) 10:4141. doi: 10.1038/s41598-020-60199-9




Publisher’s note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.


Copyright © 2025 Wu and Wang. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.


OEBPS/Images/fendo-16-1514969-g001.jpg
A

Experimental Control Std. Mean Difference Std. Mean Difference

dy or Subgroup Mean D Total Mean D Total Weigh IV, Random, 95% CI IV, Random, 95% CI
Asemi 2013 1.6 52.76 27 28.8 57.15 27 12.3% -0.49 [-1.03, 0.05]
Firouzi 2017 -0.1 1.5 48 0.3 2.1 53 14.0% -0.22 [-0.61, 0.18]
Kobyliak 2020 -045 243 28 04 262 26 12.3% -0.33 [-0.87, 0.21]
Mazloom 2013 0.13 60.9 16 12.84 65.13 18 10.7% -0.20 [-0.87, 0.48]
Razmpoosh 2019 -13.8 36.85 30 -04 344 30 12.6% -0.37 [-0.88, 0.14]
Savytska 2023 238 357 34 028 241 34 12.9% 0.68 [0.19, 1.16] - =
Tonucci 2017 0.52 235 23 016 244 22 11.8% 0.15[-0.44, 0.73]
Zikou 2023 -1.39  1.08 46 -0.28 0.96 45 13.4% -1.08 [-1.52, -0.64] -
Total (95% CI) 252 255 100.0% -0.24 [-0.61, 0.13]
Heterogeneity: Tau®* = 0.22; Chi* = 30.06, df =7 (P < 0.0001); I =77% 5 1 0 ] 5

Test for overall effect. Z= 1.2 (P =0.21) Favours [experimental] Favours [control]

B
Experimental Control Mean Difference Mean Difference
1dy @ ibgroup Mean 5 otal Mean D otal Weigh Random, 95% Random, 95%
Asemi 2013 -0.3 2.03 27 0.18 1.51 o1 7.1% -0.48 [-1.43, 0.47]
Firouzi 2017 -0.14 0.62 48 0.02 0.56 53 24.9% -0.16 [-0.39, 0.07]
Kobyliak 2020 -0.46 0.84 28 0.02 1.1 26 15.0% -0.48 [-1.01, 0.05]
Savytska 2023 0.37 1.03 34 0.23 0.89 34 17.0% 0.14 [-0.32, 0.60]
Tonucci 2017 -0.67 1.46 23 031 1.17 22 9.6% -0.98 [-1.75, -0.21] - -
Zikou 2023 -0.73 042 46 -0.14 0.46 45 26.5% -0.59 [-0.77, -0.41] —&
Total (95% CI) 206 207 100.0%  -0.37 [-0.66, -0.08] <D
Heterogeneity: Tau? = 0.07; Chi* = 16.00, df = 5 (P = 0.007); I = 69% B P 0 1 5

Test for overall effect: Z=2.51 (P = 0.01)

Favours [experimental] Favours [control]

C

Experimental Control Std. Mean Difference

Std. Mean Difference

Study or Subgrou Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI 95% CI
Asemi 2013 204 5.15 27 411 6.91 27 23.2% -0.33 [-0.87, 0.20]
Firouzi 2017 29 85 48 1.8 9 53 42.5% -0.53 [-0.93, -0.13]
Mazloom 2013 -0.06 0.57 16 0 0.08 18 14.8% -0.15[-0.82, 0.53]
Tonucci 2017 -0.7 4.79 23 -1.65 4.25 22 19.5% 0.21[-0.38, 0.79]
Total (95% CI) 114 120 100.0% -0.29 [-0.54, -0.03]
Heterogeneity: Chi* =4.37, df =3 (P =0.22); IF=31%
Test for overall effect: Z =2.16 (P = 0.03) Favours [experimental] Favours [control]
D
Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgrou Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Asemi 2013 0.78 2.06 27 2.38 3.96 27 23.1% -0.50 [-1.04, 0.04]
Firouzi 2017 -04 1.8 48 0.9 2 53 421% -0.68 [-1.08, -0.27]
Mazloom 2013 -0.712 4.4 16 0.13 1.32 18 14.9% -0.26 [-0.94, 0.42]
Tonucci 2017 0.02 1.68 23 015 1.21 22 19.9% -0.09 [-0.67, 0.50]
Total (95% CI) 114 120 100.0% -0.46 [-0.72, -0.20]

Heterogeneity: Chi? = 3.03,df =3 (P =0.39); = 1%
Test for overall effect: Z = 3.43 (P = 0.0006)

-1
Favours [experimental] Favours [control]

-0.5 0 0.5





OEBPS/Images/fendo.2025.1514969_cover.jpg
, frontiers | Frontiers in Endocrinology

Commentary: Effect of probiotics at different
intervention time on glycemic control in
patients with type 2 diabetes mellitus: a

systematic review and meta-analysis





OEBPS/Images/logo.jpg
, frontiers ’ Frontiers in Endocrinology





OEBPS/Text/toc.xhtml


  

    Table of Contents



    

		Cover



      		

        Commentary: Effect of probiotics at different intervention time on glycemic control in patients with type 2 diabetes mellitus: a systematic review and meta-analysis

      

        		

          Statistical analysis

        



        		

          Revised meta-analysis results

        



        		

          Author contributions

        



        		

          Funding

        



        		

          Conflict of interest

        



        		

          Generative AI statement

        



        		

          Supplementary material

        



        		

          References

        



      



      



    



  



OEBPS/Images/crossmark.jpg
©

2

i

|





