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ABSTRACT 

The aim of the present study was investigation of effects of an aerobic trainings period 

accompany with milk thistle (silymarin) consumption on adiponectin and TNF-α of type II 

diabetes patients with high blood cholesterol.  

Twenty-eight diabetes patients in the ages of 45 to 60 year old, who had blood cholesterol levels 

of 200 (mg/dl) to 300 (mg/dl) and blood glucose levels of 150 (mg/dl) to 200 (mg/dl), were 

purposefully and in access chosen. They divided to four groups of silymarin, aerobic trainings, 

silymarin + aerobic trainings and control (7 persons for each group). Interventions were done in 

duration of 12 weeks. Blood samples were taken from the four groups, before and after the 

interventions. Adiponectin and TNF-α were measured for each sample.  

Adiponectin increased in groups of trainings and trainings + silymarin, significantly (P=0.001), 

but it did not have any change in the two other groups (P>0.05). TNF-α decreased in groups of 

trainings and trainings + silymarin, significantly (P=0.001), but it did not have any change in the 

two other groups (P>0.05). Addition of milk thistle (silymarin) consumption to aerobic trainings 

might not have any significant influence on adiponectin increment and TNF-α reduction among 

these patients, probably. However, further studies are required. 
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INTRODUCTION 

Silymarin is a medicinal herb with hepatic 

protection properties owing various 

compositions such as flavonoids with anti-

oxidative properties, cellular membrane 

stabilization and glutathione increase, which 

its affirmative influence on recuperation of 

various deceases, like increment in blood 

cholesterol, have been reported in 

experimental studies [1,2,3,4,5].  

This medicinal herb does not have any 

poisonous effect, and is prescribed for liverish 

patients in many countries, now [6,7]. 

Diabetes is a metabolic decease that is 

recognized through increment in blood 

glucose concentration due to deficiency of 

insulin excretion, insulin resistance or a 

combination of both these two [8]. This 

illness grows strikingly, all around the world, 

and its outbreak raising has become one of the 

paramount issues and problems of health, all 

around the world [9]. Adiponectin is a 

cytokine that is derivate on adipose tissue. 

This hormone has a substantial role in 

carbohydrate and lipid metabolisms 

regulations of liver and muscle tissues, and 

recognition of two adiponectin receivers 

(AdipoR1 and AdipoR2) in liver and muscle 

is just confirmation of this point. Connection 

of adiponectin to its receiver is the trigger of a 

complicated falls of signals transmission that 

eventually lead to insulin sensitivity or 

activity improvement. Adiponectin serum 

level has negative relations to BMI, waist 

circumference [10], type 2 diabetes [11] and 

metabolic syndrome criteria [12,13], and has 

an affirmative relation to weight reduction 

[14]. Adipose tissue relates to metabolic 

syndrome disorders, atherosclerosis, blood 

pressure raising and Coronary artery decease 

(CAD), which is recognized through decrease 

in plasma level of adiponectin and insulin 

resistance [15]. Study results have indicated 

that adiponectin concentrations of blood 

circulation would increase, because of 

exercise [16].  

In addition, exercise has shown its positive 

effect about inhibition of insulin resistance 

and preservation of natural level of insulin 

[16,17].  

Elloumi et al (2009) observed two months 

schedule of aerobic trainings with moderate 

intensity would cause increment in 

adiponectin among obese adolescent boys 

[18]. TNF-α is an important inflammatory 

cytokine that has a substantial hand regulation 

of cellular processes [19]. Besides, it has a 

paramount role in production of IL-10 [19]. 

Previous studies have shown there is a 

relation between lipid mass and 

concentrations of inflammatory and anti-
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inflammatory cytokines [20,21]. In such a 

way, Lira et al (2002) reported further muscle 

mass would engage during exercise. 

Therefore, levels of IL-6 and TNF-α would 

rise to increase fatty acid oxidation in cells. 

This issue might cause to reduce in fats of 

plasma [22,23,24].  

De Rosa et al (2007) indicated TNF-α has a 

key role in regulation of regulatory T cells. 

Hence, increase in its serum concentration 

might reduce proliferation of regulatory T 

cells, in an obese person [25]. According to 

extensive effects of exercise on prevention 

and treatment of obesity and its side-effects 

immunity, it is assumed that these effects 

might probably relate to regulation of adipose 

tissue [26]. In the other hand, some studies 

indicated the excessive increment of fat could 

hazard immunity. For example, research of 

Rudin and Barzilai showed increment in 

amounts of TNF-α among obese people, in 

both natural and experimental conditions [27]. 

Recently, consumption of additives has been 

suggested to aid homeostase balance. In this 

way and regarding the above-mentioned 

issues, the purpose of the present study was 

investigation of effects of an aerobic trainings 

period accompany with milk thistle 

(silymarin) consumption on adiponectin and 

TNF-α of type 2 diabetes patients with high 

blood cholestrol. 

SUBJECTS AND METHODS 

Twenty-eight diabetes patients in the ages of 

45 to 60 year old, who had blood cholesterol 

levels of 200 (mg/dl) to 300 (mg/dl) and 

blood glucose levels of 150 (mg/dl) to 200 

(mg/dl), were purposefully and in access 

chosen. They divided to four groups of 

silymarin, aerobic trainings, silymarin + 

aerobic trainings and control (7 persons for 

each group).  

The patients are adequately informed about 

silymarin medicinal herb properties, probable 

side effects, and method and duration of the 

experiment. The patients of silymarin and 

silymarin + trainings groups received daily-

prescribed three 200gr silymarin pills, during 

12 weeks, after entrance to the study. Besides, 

the trainings and silymarin + trainings groups 

participated in 12 weeks aerobic trainings on 

treadmill. The 12 weeks trainings schedule is 

assigned from easy to hard exercises and also 

from low intensity to high intensity ones, with 

consideration of the overload principle and 

increment in exercise intensity.  

The trainings schedules of aerobic and 

silymarin + aerobic groups consisted of 

running with exercise intensity of 35-45% 

target heart rate (THR) (Karvonen method) in 

span of 16 min, for the first week, which was 

increased to 60% THR in span of 30, for the 

12
th
 week. In addition, exercises intensities 
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controls were carried out through 

determination of subjects’ heart rates, before, 

during and after each exercise session, by 

using Pollard stethoscope. The aerobic 

trainings + silymarin group received both 

interventions of aerobic trainings and 

silymarin medicinal herb consumption. The 

control group did not receive any intervention 

and performed their usual daily activities 

during the experiment. Blood samples were 

taken from the four groups, at both 24 hr 

before the interventions and 48 hr after those. 

Adiponectin and TNF-α were measured for 

each sample. Adiponectin was gauged by 

utilizing experimental kit and implementing 

Eliza method. TNF-α was measured by using 

Diaclone kit (made in France). Factor 

ANOVA with repeated measures at 

significance level of P≤0.05 was applied to 

investigate variation of variables in the four 

groups. 

RESULTS 

Before and after the interventions concerning 

mean and standard deviation results of the 

subjects of the four groups were presented in 

table 1. In addition, results of factor ANOVA 

with repeated measures and Tukey’s post hoc 

test were given in tables 2 and 3, respectively. 

Adiponectin increased significantly, in groups 

of trainings and trainings + silymarin 

(P=0.001), but it did not have any significant 

change in the two other groups. TNF-α 

decreased significantly, in groups of trainings 

and trainings + silymarin (P=0.001), but it did 

not have any significant change in the two 

other groups. 

Table 1: Statistical descriptions of the variables (mean ± standard deviation) 

After Training Before Training Groups Variables 

5.42 ± 1.13 5.28 ± 1.38 Silybum marianum 

Adiponectin 

10.14 ± 1.95 6 ± 1.91 Aerobic Training 

9.28 ± 1.38 5.57 ± 1.51 Silybum marianum + Aerobic Training 

5.14 ± 1.67 5 ± 1.15 Control 

94.57 ± 3.59 95.14 ± 3.67 Silybum marianum 

TNF-α 

89.28 ± 3.63 95.57 ± 4.50 Aerobic Training 

89 ± 4.76 94.57 ± 4.42 Silybum marianum + Aerobic Training 

94.57 ± 4.46 94.28 ± 4.71 Control 

 
Table 2: Statistical results of factorial ANOVA with repeated measures to compare variations of the variables in the 

groups 

P F Factor Variables 
0.001* 154.71 Time 

Adiponectin 0.001* 7.12 Group 

0.001* 44.87 Time × Group 

0.001* 139.83 Time 
TNF-α 0.45 0.89 Group 

0.001* 43.11 Time × Group 
* The mean difference is significant at the 0.05 level 
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Table 3: results of Tukey’s post hoc to determine origin of difference 

TNF-α Adiponectin Pair to pair comparison 
0.001 * 0.001 * Silybum marianum - Aerobic Training 
0.001 * 0.001 * Silybum marianum - Silybum marianum + Aerobic Training 

0.64 1 Silybum marianum - Control 
0.76 0.79 Aerobic Training - Silybum marianum + Aerobic Training 

0.001 * 0.001 * Aerobic Training - Control 
0.001 * 0.001 * - Silybum marianum + Aerobic Training - Control 

* The mean difference is significant at the 0.05 level 
 

DISCUSSION 

According to the results of the present study, 

a period of aerobic trainings would cause 

significant increment in adiponectin among 

type 2 diabetes patients with high blood 

cholesterol. However, adding milk thistle 

(silymarin) consumption did not show any 

significant difference. It seems, exercise 

intervention is the only factor that has affect 

this process. Different types of exercises with 

different spans and intensities have been 

applied in various studies. Meanwhile, the 

surveys have indicated that the shortest period 

of trainings accompany with diet that could 

affect on the amount of adiponectin serum is 

two weeks [28]. Research results have shown 

amount of engaged muscle and exercise type 

are other influencing parameters in response 

of adiponectin serum, besides duration of 

activity [28,29].  

Berg et al (2001) showed adiponectin-therapy 

in rats decreases amounts of muscular 

triglyceride and hepatic gluconeogenes and 

commented that adiponectin is a connector 

message between muscle and adipose tissues 

[30]. Upon the recent issue, adiponectin 

increases fatty acid oxidation in muscular 

cells through activation of direct AMP-

activated protein kinase (AMPK) [30].  

Tomas (2004) showed activity of this enzyme 

relates to exercise-engages muscle mass [31]. 

Therefore, there is a hypothesis that 

propounds the athletes who implement further 

muscle mass, need more adiponectin to 

regulate metabolic flow [30,31]. There are 

evidences that indicate adiponectin causes 

increment in insulin sensitivity through 

activation of AMPK [31]. It appears, 

adiponectin increases insulin sensitivity due 

to its direct effect on hepatic glucose 

production and its effect on increment in 

oxidation of liver lipid that leads to reduce 

lipid storages [31,32].  

Adiponectin can prevent glucose production 

of liver and therefore amplify the effect of 

insulin, through negative regulation of the key 

enzymes of gluconeogenes process such as 

phosphoenolpyruvate (PEP) and glucose 6-

phosphate [32]. Besides, based on the results 

of present study, an aerobic trainings period 
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would lead to significant decrease in TNF-α 

among type 2 diabetes patients with high 

blood cholesterol. Nevertheless, adding milk 

thistle (silymarin) did not appear any 

significant difference. In agreement with the 

present results, Pervaiz and Hoffman-Goetz 

(2012) observed decrease in amount of TNF-α 

following treadmill high intensity exercises, 

among female rats [33].  

Mechanisms of cytokines excretions in 

response to exercise are very complicated and 

have not been known well, yet. It has been 

recently clarified that muscular damages and 

their resulting inflammations might cause 

collision between crushed proteins fragments 

of damaged muscles and fibroblasts and white 

blood cells, and thereafter release of cytokines 

[34]. Besides, it might produce and play by a 

special tissue, locally [25]. Some 

investigations indicated excretions of 

cytokines relate to release of stress hormones. 

In such a way, increment in the body 

temperature increases release of stress 

hormones, during exercise [35]. Nevertheless, 

stress hormones were not measured in the 

present study, but it has been indicated that 

exercise can affect relation levels of cortisol, 

catecholamines and carbohydrates storages, 

which lead to change in TNF-α, in turn [37]. 

CONCLUSION 

It appears twelve weeks aerobic trainings, 

accompany with increment in adiponectin and 

decrease in TNF-α, would lead to desirable 

changes in the body weight, adipose tissue, 

blood glucose and insulin resistance among 

type 2 diabetes patients with high blood 

cholesterol. Nevertheless, it is preferred to 

measure blood glucose, insulin resistance, 

blood lipids and other variables, too. 

However, adding milk thistle (silymarin) to 

aerobic trainings might not have any 

influence on increment in adiponectin and 

decrease in TNF-α, among those patients. By 

the way, further investigations are required. 

REFERENCE 

[1] Schonfeld JV, Weisbrod B, Muller 

MK. 1997. Silibinin, a plant extract 

with antioxidant and membrane 

stabilizing properties , protects 

exocrine pancreas from cyclosporin 

toxicity. CMLS, 53: 917-920. 

[2] Clot P, Tabone N, Arico S. 1994. 

Albano E. Monitoring oxidative 

damage in patients with liver cirrhosis 

and different daily alcohol intake. Gut, 

35: 1637-43. 

[3] Svagera Z, Skottova N, Vana P, Vecera 

R, Urbanek K, et al. 2003. Plasma 

lipoproteins in transport of silibinin, an 

antioxidant flavonolignan from 



Hadi Kaseb Ghane et al                                                                                                                Research Article 

 

 
4665 

IJBPAS, July, 2015, 4(7) 

Silybum marianum. Phytother Res, 

17(5): 524-30. 

[4] Skottova N, Vecera R, Urbanek K, 

Vana P, Walterova D, Cvak L. 2003. 

Effects of polyphenolic fraction of 

silymarin on lipoprotein profile in rats 

fed cholesterol-rich diets. Pharmacol 

Res, 47(1):17-26. 

[5] Skottova N, Krecman V, Simanek V. 

1999. Activities of silymarin and its 

flavonolignans upon low density 

lipoprotein oxidizability in vitro. 

Phytother Res, 13(6):535-537. 

[6] Vogel G, Trost W, Braatz R, Odenthal 

KP, Brusewitz G, Antweiler H, Seeger 

R. 1975. Pharmacodynamics, site and 

mechanism of action of silymarin, the 

antihepatoxic principle from Silybum 

mar. (L) Gaertn. 1. Acute toxicology or 

tolerance, general and specific (liver-) 

pharmacology. Arzneimittelforschung, 

25(1): 82-89. 

[7] Flora K, Hahn M, et al. 1998. Milk 

thistle (silybum marianum) for the 

therapy of liver disease. Am J 

Gastroenterol, 93(2):139-143. 

[8] Coskun O, Ocakci A, Bayraktaroglu T, 

Kanter M. 2004. Exercise training 

prevents and protects streptozotocin-

induced oxidative stress and beta- cell 

damage in rat pancreas. Tohoku J Exp 

Med, 203: 145-154. 

[9] Gulcelik NE, Usman A, Gürlek A. 

2009. Role of adipocytokines in 

predicting the development of diabetes 

and its late complications. Endocrine, 

36(3): 397-403. 

[10] Valsamakis G, Chetty R, Mc Ternan 

PG, Al Daghri NM, Barnett AH, 

Kumar S. 2003. Fasting serum 

adiponectin concentration is reduced in 

Indo – Asian subjects and is related to 

HDL cholesterol. Diabet Obes Metab, 

5(2): 131-135. 

[11] Hotta K, Funahashi T, Arita Y, 

Takahashi M, Matsuda M, Okamoto Y, 

et al. 2000. Plasma concentrations of a 

novel, adipose specific protein 

adiponectin, in type 2 diabetic patients. 

Arterioscler Thromb Vasc Biol, 20(6): 

1595-1599. 

[12] Gable DR, Hurel SJ, Humphries SE. 

2006. Adiponectin and its gene variants 

as risk factors for insulin resistance, the 

metabolic syndrome and cardiovascular 

disease. Atherosclerosis, 188(2): 231-

244. 

[13] Higashiura K, Ura N, Ohata J, 

Togashi N, Takagi S, Saitoh S, et al. 

2004. Correlations of adiponectin level 

with insulin resistance and 



Hadi Kaseb Ghane et al                                                                                                                Research Article 

 

 
4666 

IJBPAS, July, 2015, 4(7) 

atherosclerosis in Japanese male 

populations. Clin Endocrinol, 61(6): 

753-759. 

[14] Yang WS, Lee WJ, Funahasi T, 

Tanaka S, Matsuzawa Y, Chao CL, et 

al. 2001. Weight reduction increases 

plasma levels of an adipose-derived 

anti-inflammatory protein, adiponectin. 

J Clin Endocrinol Metab, 86(8): 3815-

3819. 

[15] Hwan Han S, Quon M. 2007. 

Adiponectin and cardiovascular 

disease. Journal of the American 

College of Cardiology, 49(5): 531-538 

[16] Dubnov G, Brzezinski A, Berry EM. 

2003. Weight control and the 

management of obesity after 

menopause: the role of physical 

activity. Maturitas, 44: 101-189. 

[17] Simkin-Silverman LR, Wing RR, 

Boraz MA, Kuller LH. 2003. Lifestyle 

intervention can prevent weight gain 

during menopause: results from a 5- 

year randomized clinical trial. Ann 

Behav Med, 26: 212-220. 

[18] Elloumi M, Ben Ounis O, Makni E, 

Van Praagh E, Tabka Z, Lac G. 2009. 

Effect of individualized weight-loss 

programmers on adiponectin, leptin and 

resistin levels in obese adolescent boys. 

Acta Paediatr, 98(9): 1487-1493. 

[19] Robson-Ansley PJ, Blannin A, 

Gleeson M. 2007. Elevated plasma 

interleukin-6 levels in trained male 

triathletes following an acute period of 

intense interval training. Eur J Appl 

Physiol, 99: 353-360. 

[20] Coppack SW. 2001. Pro-inflammatory 

cytokines and adipose tissue. Proc Nutr 

Soc, 60: 349-356. 

[21] Trayhurn P, Wood IS. 2005. 

Signalling role of adipose tissue: 

adipokines and inflammation in 

obesity. Biochem Soc Trans, 33: 1078-

1081. 

[22] Lira FS, Rosa JC, Pimentel GD, 

Tarini VA, Arida RM, Faloppa F, et al. 

2010. Inflammation and adipose tissue: 

effects of progressive load training in 

rats. Lipids Health Dis, 9: 109. 

[23] Drenth JP, Van Uum SH, Van Deuren 

M, Pesman GJ, Van der Jonqekrija J, 

Vvan der Meer JW. 1995. Endurance 

run increases circulatingIL-6 and IL-

1ra but down regulates ex vivo TNF-a 

andIL-1b production. J Appl Physiol, 

79: 1497-1503. 

[24] Maroon JC, Bost JW. 2006. Omega-3 

fatty acids (fish oil) as an anti-

inflammatory: an alternative to 

nonsteroidal anti-inflammatory drugs 



Hadi Kaseb Ghane et al                                                                                                                Research Article 

 

 
4667 

IJBPAS, July, 2015, 4(7) 

for discogenic pain. Surg Neurol, 65: 

326-331. 

[25] De Rosa V, Procaccini C, Cali G, 

Pirozzi G, Fontana S, Zappacosta S. 

and et al. 2007. A key role of leptin in 

the control of regulatory T cell 

proliferation. Immunity, 26: 241-255. 

[26] Berggren JR, Hulver MW, Houmard 

JA. 2005. Fat as an endocrine organ: 

influence of exercise. J Appl Physiol, 

99: 757-764. 

[27] Rudin E, Barzilai N. 2005. 

Inflammatory peptides derived from 

adipose tissue. Immun Ageing, 2: 1. 

[28] Chamindie P, Antonie Z, Rene K. 

2005. The effects of exercise and 

adipose tissue lipolysis on plasma 

adiponectin concentration receptor 

expression in human skeletal muscle. 

European Journal of Endocrinology, 

152: 427-436. 

[29] Jurimae J, Purge P, Jurimae T. 2005. 

Adiponectin is altered after maximal 

exercise in highly trained male rowers. 

Eur J Appl Physiol, 93: 502-505. 

[30] Berg AH, Combs TP, Du X, Brownlee 

M, Scherer PE. 2001. The adipocyte-

secreted protein Acrp30 enhances 

hepatic insulin action. Nat Med, 7: 947-

953. 

[31] Tomas E, Kelly M, Xiang X, Tsao TS, 

Keller C, Keller P, et al. 2004. 

Metabolic and hormonal interactions 

between muscle and adipose tissue. 

Proc Nutr Soc, 63: 381-385. 

[32] Kraemer RR, Castracane VD. 2007. 

Exercise and hormonal mediators of 

peripheral energy balance: ghrelin and 

adiponectin. Exp Biol Med, 232: 184-

194. 

[33] Pervaiz N, Hoffman-Goetz L. 2010. 

Immune cell inflammatory cytokine 

responses differ between central and 

systemic compartments in response to 

acute exercise in mice. Exerc Immunol 

Rev, 18:142-157. 

[34] Suzuki K, Nakaji S, Yamada M, 

Totsuka M, Sato K, Sugawara K. 2002. 

Systemic inflammatory response to 

exhaustive exercise. Cytokine kinetics. 

Exerc Immunol Rev, 8: 6-48. 

[35] Nieman DC. 2003. Current 

perspective on exercise immunology. 

Curr Sports Med Rep, 2: 239-242. 


