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Abstract 
 
Background: Although consumption of nettle can change the inflammatory 
response in diabetic patients and may increase the benefits of exercise, no 
research has yet quantified the simultaneous effect of exercise and consumption 
of nettle on inflammatory indicators in diabetic patients. This research aims to 
investigate the effects of 12 weeks of combined training with nettle consumption 
on inflammatory factors in women with type 2 diabetes 

Materials and Methods: The participants (N=60) were randomly distributed 
into four groups, each consisting of 15 participants: Combined Training group 
(Com), Nettle Supplement group (NS), Combined Training + Nettle Supplement 
(Com+NS), Control Group. The intervention comprised a 12-week treatment 
involving Nettle supplementation, a 12-week combined training (aerobic 
resistance-periodic) protocol with three sessions per week. Serum levels of blood 
glucose, insulin, HOMA-IR, CRPT3, IL-1β and IL-33 were measured within 48 h of 
the before and final training session. 

Results: Statistical analyses revealed significant differences across all measures 
among the groups (p < 0.05). The combined training and supplementation 
approach led to notable reductions in blood glucose (p=0.001). Furthermore, 
CTRP3 and IL-33 levels in the three intervention groups were significantly 
increased compared to the control group (p=0.001). Also, there was a significant 
decrease in IL-1β levels in the Com, NS, and Com + NS groups relative to the 
control group (p=0.001). 

Conclusion: This investigation underscores the potential of Nettle 
supplementation and Combined training as a synergistic strategy to ameliorate 
diabetes-related complications and enhance overall metabolic health in women 
with type 2 diabetes. 
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Inflammation is one of the most important causes of 

diabetes, which is associated with an increase in 

proinflammatory cytokines and decrease anti-

inflammatory that intensifies insulin resistance by 

activating systemic pathways of insulin sensitivity 

and glucose homeostasis (1, 2). Some studies have 

suggested that the development of insulin 

resistance and type 2 diabetes is influenced by 

inflammatory mediators and some cytokines (1, 3). 

Interleukin-1 beta (IL-1β) is a pro-inflammatory 

cytokine that is secreted in response to 

inflammation and is a limiting and reversing factor 

in the inflammatory process (4). Research has 

reported that IL-1β is elevated in diabetics and 

interferes with insulin signaling (5, 6). In type 2 

diabetes, insulin resistance can be reduced by 

suppressing inflammation and reducing IL-1β 

activity (7). On the other hand, inflammation due to 

metabolic disorders is associated with a decrease in 

anti-inflammatory cytokines, including Interleukin-

33 (IL-33) (8-10). IL-33 is released after cell 

damage and as a negative regulator of Nuclear 

Factor Kappa B (NF-KB) gene transcription not only 

increase cytokine production from helper T cells, 

but also activity They also reduce natural killer 

(NK) cells and regenerate oxidation products, thus 

IL-33 act as a protective agent against insulin 

resistance, diabetes mellitus and obesity (10, 11). 

Increased IL-33 expression has been shown to 

improve fasting blood glucose and glucose 

tolerance (9, 10). In contrast, its removal and 

removal may increase the cytokine toxicity of 

natural killer cells and release inflammatory 

factors, leading to increased insulin resistance (9, 

10). Also, adipokines produced in adipose tissue can 

have a significant effect on glucose and fat 

metabolism in the form of autocrine and paracrine 

(12, 13). CTRP3 is a potent anti-inflammatory 

adipokine that inhibits inflammatory pathways 

induced by lipopolysaccharides, fatty acids, and 

Toll-like receptor (TLR) ligands in adipose tissue 

(14). 

 

In addition, this protein plays an important role 

in lowering glucose and inhibiting 

gluconeogenesis in liver tissue. It can also 

improve insulin sensitivity, reduce pro-

inflammatory factors, and improve endothelial 

function (15). Serum CTRP3 levels have been 

shown to be significantly reduced in patients 

with type 2 diabetes compared to the healthy 

control group (16). These findings indicate the 

potential role of CTRP3 as a diagnostic and 

predictive tool in diabetes and cardiovascular 

disease. 

Therapeutic aims in diabetes mainly include 

stimulating insulin secretion and reducing 

insulin resistance through lifestyle changes and 

diets, training, and the use of herbal medicines 

containing antidiabetic agents (17). Nettle is one 

of the herbal medicines that has been 

introduced in traditional medicine as an anti-

diabetic medicine (18-20). This plant has been 

reported to have anti-allergic, antioxidant, anti-

hypertensive, anti-hypercholesterolemic and 

hepatoprotective properties (21, 22). Nettle 

consumption has been shown to improve 

hyperglycemia in patients with type 2 diabetes 

(23).  

In addition, the effect of regular training on the 

improvement of type 2 diabetes, which 

positively regulates plasma anti-inflammatory 

cytokines and negatively regulates pro-

inflammatory cytokines, has been reported (4, 

7). It seems that combined training programs 

due to the dual effects of the compensatory 

mechanisms of both types of training methods, 

further improve insulin sensitivity.  

Considering the anti-inflammatory and 

antioxidant effects of nettle as well as exercise, it 

seems that the interaction of these two cases and 

the study of this supplement with exercise has 

significant anti-inflammatory effects, a change 

that may minimize the risk factors associated 

with metabolic diseases. 

1. Introduction 
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2. Materials and Methods 

Because studies in this area are limited; The 

present study aims to investigate the effect of 8 

weeks of combined combination training 

(aerobic resistance-periodic) with nettle 

consumption on the expression of CTRP3, IL-1β, 

serum levels of  IL-33 and blood glucose in 

women with type 2 diabetes. 

 

Participant 

This study was performed on middle-aged 

women with type 2 diabetes referred to the 

Tabriz Diabetes Association. In this study, out of 

182 initial patients after reviewing the entry and 

exit conditions of the study, 102 people were 

excluded from the study due to lack of entry 

requirements, and 12 people were excluded from 

the study due to cancellation of the research. The 

remaining 68 people were randomly divided into 

four equitably sized groups (15 participants in 

each group) by computer software (computer-

generated random number system): 1: 

Combined Training (resistance training and 

periodic aerobic training) (Com), 2: Nettle 

Supplement Group (NS), 3: Combined Training + 

Nettle Supplement Group (Com+NS) 4: The 

Control Group (Control) were included (consort 

chart) (figure 1). Inclusion criteria included 

female gender, type 2 diabetes, BMI ≥28, age 

between 50-60 years, HbA1C more than 6.5%, 

fasting blood sugar equal to or more than 126 

mg/dl. Subjects had no other chronic illness and 

history of exercise for the past 6 months, 

myocardial infarction, uncontrolled arrhythmia, 

severe hypertension, and diabetic complications 

such as diabetic foot ulcer, nephropathy, or 

diabetic retinopathy. Also, the criteria for 

excluding the subjects from the study,  

including an unwillingness to continue 

cooperation in the research, consumption of 

dietary supplements and weight loss,irregular 

participation in exercise programs, and injury 

were considered. The training protocol of the 

present study was combined training and the 

intensity of training was designed based on the 

sports recommendations of diabetic patients (34, 

35). Resistance exercises along with periodic 

aerobic exercises were performed for twelve 

weeks, three sessions per week with a gradual 

increase in intensity and duration of training to 

prevent early fatigue from aerobic exercise 

(table 1) (37). 
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 Figure 1. Participants’ flow chart 

Assessed for eligibility 

(n=182) 

Excluded (114) 

Not meeting inclusion criteria (102) 

Declined to participate (12) 

 

Randomized (68) 

 

NS group  

(n=18) 

 

Com+NS group 

(n=18) 

 

Lost to follow-up:less than 

100% of training attendance 

(n=1) 

 

Lost to follow up: less than 

100% of Lack of cooperation 

(n=3) 

 

Analyzed  

(n=15) 

 

Analyzed  

(n=15) 

 

Allocation 

 

Follow-up 

 

Com group  

(n=16) 

 

Lost to follow-up:less than 

100% of training attendance 

(n=1) 

 

Analyzed  

(n=15) 

 

Analyzed 

 

Recruitment 

Enrollment 

 

Control group  

(n=16) 

 

Baseline measurement (68) 

 

Lost to follow up: less than 

100% of Lack of cooperation 

(n=3) 

 

Analyzed  

(n=15) 

 

It is worth noting that all subjects were examined 

by a physician and attended all physician 

practice sessions. All participants also completed 

and signed an informed consent form. This 

research with the code IR.SSRI.REC-1400-1242 

was approved by the ethics committee. 
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Cooling 

(minutes) 

Resistance training 

 (1-RM) 

aerobic interval training (MHR) Warm-

up  

(minutes) 

Week 

10 First set: 1-RM 30% up to 10 

repetitions  

Second set 1-RM 30% to 10 

repetitions 

20 minutes 

 Training: 60 seconds with 60% MHR 

Rest: 60 seconds with MHR 50% 

15 1st 

10 First set: 1-RM 40% up to 10 

repetitions Second set 1-RM 40% up 

to 10 repetitions Third set 1-RM 40% 

up to 10 repetitions 

20 minutes 

Training: 60 seconds with 60% MHR 

Rest: 60 seconds with MHR 50% 

15 2nd 

10 First set: 1-RM 50% up to 10 

repetitions Second set 1-RM 50% up 

to 10 repetitions Third set 1-RM 50% 

up to 10 repetitions 

25 minutes  

Training: 60 seconds with 65% MHR 

Rest: 60 seconds with MHR 50% 

15 3rd 

10 First set: 1-RM 55% up to 10 

repetitions Second set 1-RM 55% up 

to 10 repetitions Third set 1-RM 55% 

up to 10 repetitions 

25 minutes 

Training: 60 seconds with 65% MHR 

Rest: 60 seconds with MHR 55% 

15 4th 

10 First set: 1-RM 60% up to 10 

repetitions Second set 1-RM 60% up 

to 10 repetitions Third set 1-RM 60% 

up to 10 repetitions 

30 minutes 

Training: 60 seconds with 70% MHR 

Rest: 60 seconds with MHR 55% 

15 5th 

10 First set: 1-RM 65% up to 8 

repetitions Second set 1-RM 65% up 

to 8 repetitions Third set 1-RM 65% 

up to 8 repetitions 

30 minutes 

 Training: 60 seconds with 70% MHR 

Rest: 60 seconds with MHR 55% 

15 6th 

10 First set: 1-RM 70% up to 8 

repetitions Second set 1-RM 70% up 

to 8 repetitions Third set 1-RM 70% 

up to 8 repetitions 

35 minutes  

Training: 60 seconds with 75% MHR 

Rest: 60 seconds with MHR 60% 

15 7th 

10 First set: 1-RM 75% up to 8 

repetitions Second set 1-RM 75% up 

to 8 repetitions Third set 1-RM 75% 

up to 8 repetitions 

35 minutes  

Training: 60 seconds with 75% MHR 

Rest: 60 seconds with MHR 60% 

15 8th 

 

 

 

 

 

 

 

 

 

 

 

 

Table 1: resistance and aerobic interval training protocol of the subjects 

 

How to use nettle 

First, nettle leaves were purchased from 

medicinal plants stores in Tabriz and then 

powdered using an electric grinder. During the 

intervention, patients used 100 mg/kg body 

weight of nettle hydroalcoholic extract dissolved 

in a glass of water after each main meal at the 

time of drug consumption prescribed by a 

physician (38). 

 

Blood sampling 

Subjects were drained of 5 cc of brachial vein in-

vitro after 12 hours of fasting in the two pre-test 

stages and 48 hours after the last training session 

in the post-test stage. In the first step, according 

to the instructions provided for blood sampling 

conditions, the subjects were asked to avoid any 

strenuous physical activity, stressful conditions, 

and take supplements and medications one week 

before blood sampling. Blood samples were 

poured into tubes containing EDTA 

anticoagulant and centrifuged at 15,000 rpm for 

plasma separation for 15 minutes, frozen at -70 ° 

C and stored for subsequent analysis. 
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Amplification length Sequence of primer pairs Gene 

134 (bp) GAGTCTCCACAAACCGGAGG CTRP3 F 

 TCACCTTTGTCGCCCTTCTC CTRP3 R 

140(bp) TGATGGCTTATTACAGTGGCAATG IL-1 β   F 

 GTAGTGGTGGTCGGAGATTCG IL-1 β   R 

87(bp) ATCGTGCGTGACTTAAG GAPDH F 

 GTCATCACCATTGGCAAT GAPDH R 

 

 

 

 

 

 

 

 

DdH2O (𝛍l) cDNA Taq polymerase (𝛍l) primers (𝛍l) Syber mix 

(𝛍l) 

Product 

9 2 0.15 0.5 12.5 CTRP3 

9 2 0.15 0.5 12.5 IL-1 β 

9 2 0.15 0.5 12.5 GAPDH 

Table 2: Sequence of primers of studied genes 

 

Table 3: PCR components for gene amplification 

 

Statistical method 

Shapiro-Wilk test was used to evaluate the 

normality of data distribution. After ensuring the 

normal distribution of data, to compare the mean 

scores of pre-test and post-test indices of 

experimental groups and control group of one-

way analysis of variance and if significant Tukey 

post hoc test, for Differences between groups 

were used. All statistical analyzes were 

performed using SPSS software version 22 with a 

significance level (p<0.05). 

 

Measurement of biochemical variables 

Serum levels of IL-33 were measured using ELISA 

method and  Bioassay Technology Laboratory kit 

(Laboratory made in China) with sensitivity (2.12 

ng / l). Serum glucose level measured by ELISA 

method using Pars kit made in Iran at a sensitivity 

of 5 mg/dL, and serum insulin levels were 

measured by ELISA using a Diaplus kit made in the 

United States at a sensitivity of 1 μU / L. The insulin 

resistance index formula was used to calculate 

insulin resistance. 

HOMA-IR = (Glucose (mg / dl) × Insulin) / 405 

Real time-PCR technique 

Real time-PCR technique was used to evaluate 

changes in CTRP3 and IL-1β gene expression. For 

this purpose, RNA of blood samples was first 

extracted by TrizoL. RNA extraction of blood 

samples was performed using a kit (Bio Basic, 

L3r8t4, RNA Blood Jit Inc. Canada) according to 

the protocol of the country of manufacture. (24) 

(Table 2,3). 
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variable group Mean±SD F P 

 control 50.64±0.61   

Age (years) Com 50.52±0.60 0.354 0.786 

 NS 50.69±0.61   

 Com+NS 50.74±0.62   

 control 158.74±0.78   

Height (cm) Com 159.17±0.67 0.988 0.405 

 NS 158.99±0.71   

 Com+NS 159.04±0.58   

 control 80.41±2.94   

Weight (kg) Com 78.85±3.83 2.262 0.091 

 NS 80.13±2.21   

 Com+NS 78.03±2.13   

The physiological characteristics of the subjects 

in the pre-test and post-test stages after 8 weeks 

of combined training are presented in Table 4. 

There were no significant differences in the 

levels of glucose, insulin, insulin resistance, IL-

33, IL-1β and CTRP3 in the pretest stage and the 

groups were homogeneous. Also in the present 

study, glucose, insulin, insulin resistance, IL-33, 

IL-1β and CTRP3 indices and their changes in 

pre-test and post-test stages after 8 weeks of 

combined training were evaluated. Examination 

of the pre-test results of glucose, insulin, insulin 

resistance, CTRP3, IL-1β and IL-33 didn't show 

significant changes in the pre-test stage 

intergroup. In the post-test results, the results of 

analysis of variance showed that there was a 

significant difference between the glucose levels 

in the study groups after 8 weeks of 

intervention (P =0.001, F=34.39). Also, the 

results of Tukey post hoc test showed that 

glucose levels had a significant difference in the 

control group compared with Com group 

(p=0.001), the control group with NS group 

(p=0.001) and the control group with Com + NS 

group (p=0.001), but in the other groups it was 

not significant (p>0.05). 

 

3. Results 



Research article                        Journal of Sports Physiology and Athletic Conditioning. 2025; 5 (15): 44-61                                                                                       

51 
 

 control 31.54±1.11   

BMI (kg / m2) Com 31.13±1.73 0.860 0.467 

 NS 31.82±1.27   

 Com+NS 31.74±0.90   

 control 165.75±7.89   

Glucose (mg / dl) Com 166.38±6.72 0.334 0.801 

 NS 168.28±8.36   

 Com+NS 167.11±5.83   

 

 

 

 

 

 

Table 4: Anthropometric and physiological characteristics of women with type 2 diabetes in research groups 

 

Also, the results of the variance analysis showed 

that there was a significant difference between 

the values of insulin resistance in the study 

groups after 8 weeks of intervention (P = 0.001, 

F = 50.73). On the other hand, the results of 

Tukey post hoc test did show a significant 

difference in the values of insulin resistance in 

the control group compared with Com group 

(p=0.001), the control group with NS group (p= 

0.001) and the control group with Com + NS 

group (p=0.001). but in the other groups it was 

not significant (p>0.05) (table 5). 
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variable time  groups   F P 

  control Com NS Com+NS   

CTRP3 pre 235.60±3.30 236.67±3.75 235.66±2.68 235.41±2.84 0.482 0.696 

 post 232.13±2.69 249.20±5.75 245.99±2.78 258.60±5.83 87.66 0.001* 

IL-1β pre 1.03±0.07 1.02±0.05 1.01±0.06 1.02±0.07 0.190 0.903 

 post 1.02±0.06 0.68±0.04 0.70±0.05 0.65±0.06 139.23 0.001* 

IL-33 pre 220.50±3.45 220.00±2.50 219.59±3.04 219.93±2.90 0.276 0.842 

(ng/l) post 220.30±2.73 242.40±4.10 238.11±2.85 241.63±4.08 131.44 0.001* 

Glucose pre 165.75±7.89 166.38±6.72 168.28±8.36 167.11±5.83 0.334 0.801 

(mg/dl) post 169.27±4.46 154.29±5.14 156.64±4.62 153.68±1.30 34.39 0.001* 

HbA1C pre 6.46±0.91 6.11±0.86 6.76±0.76 6.09±0.92 2.072 0.114 

(%) post 6.39±0.68 5.88±0.68 5.71±0.80 5.49±0.63 4.39 0.008* 

Insulin pre 11.04±0.96 11.04±0.96 10.98±0.85 10.96±0.79 0.036 0.991 

(µIU/ml) post 10.80±0.63 10.03±0.47 10.44±0.48 9.92±0.44 9.38 0.001* 

HOMA- pre 4.33±0.53 4.65±0.85 4.63±0.59 4.56±0.55 0.775 0.513 

IR post 4.46±0.63 2.45±0.74 2.51±0.46 2.08±0.43 50.73 0.001* 

Table 5: Results of one-way ANOVA statistical test to determine the differences in changes in research variables 

Before: Pre-test values     After: Post-test values 

* (p<0.05) 
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Group1 Group2 CTRP3  IL-1β  IL-33 

(ng/l) 

Glucose 

(mg/dl) 

HbA1C 

(%) 

Insulin 

(µIU/ml) 

HOMA-IR 

control Com 0.001* 0.001* 0.001* 0.001* 0.214 0.001* 0.001* 

control NS 0.001* 0.001* 0.001* 0.001* 0.052 0.233 0.001* 

control Com+NS 0.001* 0.001* 0.001* 0.001* 0.005* 0.001* 0.001* 

Com NS 0.225 0.885 0.008* 0.548 0.907 0.136 0.994 

Com Com+NS 0.001* 0.430 0.933 0.985 0.434 0.924 0.297 

NS Com+NS 0.001* 0.122 0.039* 0.345 0.833 0.032 0.191 

In the post-test results, the results of analysis of 

variance showed that there was a significant 

difference between insulin levels in the study 

groups after 8 weeks of intervention (P= 0.001, 

F= 9.38). Also, the results of Tukey post hoc test 

did show a significant difference in the insulin 

values of the control group compared with Com 

group (p =0.001), and the control group with the 

Com + NS group (p=0.001), but did not show a 

significant diffrence in the control group with 
the NS group (p=0.233) (table 6). 

 

Table 6: Tukey post hoc test results of variables in research groups 

*(p<0.05) 

 

On the other hand, the results of variance 

analysis showed that there was a significant 

difference between changes in IL-1β gene 

expression in the research groups after 8 weeks 

of intervention (P=0.001, F = 139.23). On the 

other hand, the results of Tukey post hoc test 

did show a significant difference in the 

expression of IL-1β gene in the control group 

compared with Com group (p=0.001), the 

control group with NS group (p=0.001) and the 

control group with Com + NS group (P=0.001) 
(figure 2). 
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fig 2: IL-1β changes in groups, Com: combined training (resistance and aerobic interval training), NS: Nettle supplement, 

Com+NS: combined training + Nettle. The values represent means ± SEM, * Significant differences compared to the control 

group, p<0.05 

Also, the results of variance analysis showed 

that there was a significant difference between 

IL-33 values in the research groups after 8 

weeks of intervention (P = 0.001, F =131.44). On 

the other hand, the results of Tukey post hoc test 

did show a significant difference in the IL-33 

values of the control group compared with Com 

group (p=0.001), the control group with NS 

group (p = 0.001) and the control group with 

Com + NS group (P = 0.001) (figure 3). 
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Fig 3: IL-33 changes in groups, Com: combined training (resistance and aerobic interval training), NS: Nettle 

supplement, Com+NS: combined training + Nettle. The values represent means ± SEM, * Significant differences compared to the 

control group, p<0.05 

 

Also, the results of variance analysis showed that 

there was a significant difference between changes in CTRP3 

gene expression in the study groups after 8 weeks of 

intervention (P =0.001, F = 87.66). On the other hand, the 

results of Tukey post hoc test did show a significant 

difference in the expression of CTRP3 gene in the control 

group compared with Com group (p=0.001), the control 

group with NS group (p=0.001) and the control group with 

Com + NS group (p=0.001) (figure 4). 
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4. Discussion 

Exercise inherently increases insulin sensitivity 

and along with herbal supplements has been 

introduced as one of the most important options 

in the treatment and prevention of metabolic 

diseases and injuries. The aim of this study was 

to investigate the effect of 8 weeks of combined 

training with nettle supplementation on CTRP3, 

IL-1β gene expression and serum Levels of IL-

33 in women with type 2 diabetes. The results of 

the present study showed that 8 weeks of 

combined training with nettle supplementation 

had a synergistic effect on a significant increase 

in CTRP3 and IL-33 expression compared to the 

pre-test. The results also showed a significant 

decrease in IL-1β and improvement in plasma 

glucose levels after 8 weeks of combined 

training with nettle supplementation in type 2 

diabetic women. In fact, we saw a significant 

improvement in these factors in Com + NS group 

compared to other groups. 

 

Fig 2: CTRP3 changes in groups, Com: combined training (resistance and aerobic interval training), NS: Nettle supplement, 

Com+NS: combined training + Nettle. The values represent means ± SEM, * Significant differences compared to the control 

group, p<0.05 

 

It has been suggested that training programs 

that improve body mass index (BMI) and reduce 

body fat can be involved in reducing 

inflammatory factors. In fact, training inhibits 

the release of inflammatory mediators, 

including IL1β from adipose tissue by reducing 

sympathy and increasing anti-inflammatory 

cytokines (25, 26). Findings of the study by 

Nasr-Esfahani et al., Which examined the effect 

of yoga training for eight weeks in women with 

type 2 diabetes, which is consistent with the 

results of the present study. Increased fat mass 

is one of the main reasons for insulin resistance, 

so reducing the amount of body fat mass can be 

expected to reduce insulin resistance and thus 

reduce inflammatory cytokine such as IL-1β, 

CRP (27). Martin et al. Also reported that 14 

weeks of regular aerobic training significantly 

reduced IL-1β in obese mice (4). 
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significantly increased serum CTRP3 levels along 

with a significant reduction in fat percentage in 

middle-aged men and women. In addition, 

research shows that aerobic training inhibits 

intracellular signaling, including the Akt / mTOR 

/ S6K cascade pathway, by improving 

metabolism (30). CTRP3 inhibits inflammatory 

pathways induced by lipopolysaccharides, fatty 

acids, and TLR ligands in adipose tissue.  

In the present study, the expression of CTRP3 

and IL-33 was increased in NS group and Com 

group. But the highest increase was observed in 

Com + NS group. Also, the expression of IL-1β and 

plasma glucose in the nettle supplement group 

and the training + nettle supplement group 

showed a significant decrease, with the highest 

decrease being related to the training + nettle 

supplement group. Nettle can inhibit the 

production of cytokines by inhibiting the necrotic 

factor pathway (NF-kB). NF-kB is present in the 

cytoplasm in the form of an inactive complex 

when bound to the IkB-α inhibitory subunit, and 

phosphorylation of this inhibitory subunit causes 

its spatial deformation, release from the complex, 

and activation of NF-kB. As a result, NFk-B 

remains inactive. Thus, nettle inhibits this 

important pathway in the production of 

cytokines (20). Nettle also improves blood sugar 

in type 2 diabetes by acting on pancreatic beta 

cells and increasing insulin secretion (31, 32). 

In the present study, the combination of 

combined training (resistance and aerobic 

interval training) with nettle supplementation 

with synergistic effects led to better 

improvement in glycemic control, blood glucose 

and finally, reduction of inflammation in type 2 

diabetic women. Due to the fact that patients 

with type 2 diabetes are constantly prone to 

inflammation, the use of combined training 

(resistance and aerobic interval training) with 

nettle supplementation can improve the 

inflammatory condition.  

 

The researchers said that exercise by positively 

regulating the Dual-specificity phosphatase 

(DUSP) family reduced inflammatory cytokine 

expression. This family is responsible for the 

dephosphorylation of phosphotyroine and 

phosphotyrosine, which are important residues 

in Mitogen-activated protein kinases (MAPK) 

that inactivate MAPK MAPKs play an important 

role as stimulants of IL-1β pro-inflammatory 

agents (28).  

Another result of the present study is a increase 

in serum IL-33 levels following 8 weeks of 

combined training in type 2 diabetic women. 

Training seems to play a protective role against 

diabetes by inducing and increasing IL-33. Liu et 

al reported that combined aerobic and 

resistance training resulted in a significant 

increase in IL-33 and a significant decrease in 

glucose, insulin, and insulin resistance (29), 

which is consistent with the findings of the 

present study. Several mechanisms have been 

proposed regarding the protective role of IL-33 

in obesity and diabetes. Research shows that the 

distribution of IL-33 in obese diabetic rats leads 

to a decrease in fat cells, a decrease in fasting 

glucose, and an improvement in insulin 

sensitivity (9). IL-33 has been shown to induce 

local accumulation of cells in the control of Th2 

and cytokines in adipose tissue and also to 

polarize adipose tissue macrophages towards 

the active phenotype of the M2 variable, which 

is the function of IL-33 can play a role in 

controlling inflammation (9). In conclusion, IL-

33 may play a protective role against obesity 

and diabetes by inducing Th2 cytokine and M2 

anti-inflammatory macrophage in adipose 

tissue. Also, the results of the present study 

showed that 8 weeks of combined training 

(resistance and aerobic interval training) 

caused a significant increase in CTRP3 levels in 

type 2 diabetic women. Hasgawa et al. Showed 

that 8 weeks of regular aerobic exercise  
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