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insulin and fibroblast growth factor 21, in elderly men with type 2 diabetes.
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Diabetes Mellitus Mgthqu: In th.is sem.i-experimental stu.dy, 40 elderly pgqple (age: 67.07 + 1.50)
© 2023 Arak University of Medical __living in Ardabil province with type 2 diabetes after obtaining written consent were
Sciences randomly divided into five control groups (8 people) and a placebo group (8 people).

The extract group (8 people), the training group (8 people) and the extract + training
group (8 people) were divided. The exercises were performed in three sessions for
eight weeks. 3000 mg of blackberry leaf extract was prescribed daily. Glucose,
insulin and FGF21 values were measured before the intervention and 48 hours after
the last training session. Paired t-test and analysis of covariance were used at a
significance level of P < 0.05.

Results: A significant decrease in blood glucose levels (161.22 + 4.91), insulin (9.91
+ 0.80) and a significant increase in FGF21 levels (66.61 + 7.06) were observed in
the training + extract group (P < 0.05). A significant difference was observed in the
levels of glucose (P = 0.001), insulin (P = 0.003) and FGF21 (P = 0.001) between the
groups, and these changes were greater in the extract + exercise group than the
training and extract groups.

Conclusions: Combined exercises along with the consuming of Mulberry leaf extract
can improve blood glucose, insulin and FGF21 in the elderly with type 2 diabetes.

INTRODUCTION

Mortality due to diabetes problems is also
significantly higher among the elderly. One of
the potential factors of insulin resistance in old

age and type 2 diabetes is fibroblast growth
factor 21. Fibroblast growth factor 21 is a liver-
derived endocrine hormone with multifaceted
acute and chronic metabolic effects, mainly
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produced by the liver and adipose tissues [7].
Compared to healthy people, the concentration
of FGF21 in blood circulation is increased in
type 2 diabetic patients [12, 11]. Regular
exercise and herbal medicines are effective
therapeutic strategies for preventing and treating
metabolic disorders such as type 2 diabetes in
the elderly [17]. Some studies using combined
exercise (aerobic and resistance) have reported
significantly reduced blood sugar responses in
treating type 2 diabetes [18-20]. Medical studies
on blackberry tree leaves have anti-hypertensive
[26], anti-oxidative [28], anti-diabetes [29], and
liver protection [30] effects. Due to the lack of
information and contradictory results about the
effects of combined exercises on glucose and
insulin FGF21 levels and that no study has been
done regarding the effect of blackberry leaf
extract independently and combined with
combined exercises on the indicators of this
research, and that the investigation of these
factors It is likely to provide new insights and
important understanding of the association and
prevention of diabetes, insulin resistance, and
related diseases. This study aimed to investigate
the effect of eight weeks of combined exercises
(aerobic + resistance) along with the
consumption of blackberry leaf extract on the
serum concentration of glucose, insulin, and
FGF21 in elderly men with type 2 diabetes.
METHODS

The current study was semi-experimental with a
pre-test and post-test design. The statistical
population of this study included all elderly men
aged 65 to 70 years with type 2 diabetes in

Ardabil province. The subjects were randomly
divided into five groups of 8 people, including
the group of combined exercises (aerobic +
resistance) and the group of combined exercises
(aerobic + resistance). + blackberry leaf extract,
blackberry leaf extract group, placebo group,
and control group. The combined training
program (aerobic + resistance) was for eight
weeks, three training sessions per week, and
each session lasted for 90 minutes with at least
one day of rest between sessions. Each training
session included a 10-minute warm-up period
(including muscle stretching and walking) and
aerobic exercises for 10 to 30 minutes with an
intensity between 50 and 70% of the maximum
heart rate [40] and through the Sen-220 formula.
The exercise+extract groups and the extract
group took 1000 mg (two 500 mg capsules) of
blackberry leaf extract containing 10 mg of
deoxynogirimycin (DNG) 3 times a day with
meals (3000 grams in total) for eight weeks under
supervision. A doctor specializing in diabetes
took it [31]. Evaluation of HbATC, fasting
glucose, insulin, insulin resistance, and
fibroblast growth factor in two stages, one day
before the first training session (pre-test) and 48
hours after the end of the eighth week of training
(post-test), after 10-12 hours of fasting. Done.
According to the pre-test differences, analysis of
covariance was used to examine the difference
between groups and Bonferroni's post hoc test.
All statistical calculations were performed using
SPSS version 23 statistical software at a
significance level of P<0.05.

RESULTS

Table 1. The results of analysis of covariance and paired t test in order to investigate intragroup and intergroup effects

Mean + SD Within+ group Comparison between + group Comparison
pre-test post-test t P value A% F P value eta
Glucose (mg/dl) 32.46 1 0.001 0.793
placebo 185.20 + 7/09 184.95 + 7.67 0.09 0.92 -0.13
Control 185.93 = 7.41 185.82 + 6.39 0.03 0.97 -0/05
extract 186.96 + 7.82 179.73 £5.23 62.2 *0.03 -3/89
training 185.75 + 6.31 165.11 + 2.84 44.7 * 0.001 -11/11
extract+ training 185.13 +7.59 161.22 +4.91 94.6 * 0.001 -9/12
Insulin (mu/l) 4.91 10.003 0.366
placebo 12.45 £ 1.46 12.32 +1.86 0.13 0.90 -1.04
Control 12.06 + 1.20 12.54 +1.97 0.69 0.51 3.96
extract 12.54 £ 1.30 10.85 + 1.62 71.3 x0.007 -13/47
training 12.80 £ 1.70 10.30 + 0.98 55.3 * 0.01 -53/19
extract+ training 12.76 +1.21 9.91 £ 0.80 71.6 * 0.001 -22/33
FGF21 (pg-mL) 13.86 10.001 0.942
placebo 56.90 + 6.84 56.60 + 6.63 02/1 0.33 -0.52
Control 57.58 £6.33 56.97 +6.22 83/1 0.10 1.52
extract 56.89 + 6.34 60.08 + 5.84 -6/95 0.001 5.60
training 56.67 +6.29 62.30 £ 6.35 -10/21 0.001 9.93
extract+ training 56.68 + 6.85 66.61 +7.06 -29/21 0.001 17.51
* Indicates P value between pre-test and post-test.
tindicates P value between groups.
A% percentage of the average difference
Paired t-test shows that the levels of blood exercise+extract groups had a significant

glucose and insulin in the exercise, extract, and

decrease after the intervention (P < 0.05) (Table




Complementary Medicine Journal 2023;12(4):Winter

2). In terms of change percentage, the extract +
exercise group shows a greater decrease in blood
glucose (12.9%) and insulin (22.33%) and a
greater increase in FGF21 (17.51%) compared to
the pre-test (Table 2). A significant difference in
the levels of glucose (P = 0.001, F = 32.46),
insulin (P = 0.003, F = 4.91), and FGF21 (P =
0.001, F = 13.68) with Analysis of covariance
test were observed between groups. These
changes are greater in the extract + exercise
group than in the exercise and extract groups
(Table 3).

CONCLUSION

This study showed that twelve weeks of
combined training with the consumption of
blackberry leaf extract significantly decreased

glucose and insulin and increased FGF21 in the
training, extract, and extract + training groups.
Also, our research has limitations; firstly, larger
studies on the glycemic effects of blackberry leaf
extract are needed to produce generalizable
results. Second, immediate postprandial glucose
assessment was not performed in our patients.
Although our data suggest a potential benefit of
blackberry leaf extract (dose 3g) in glycemic
control, definitive conclusions regarding efficacy
and safety cannot be made until more evidence
from larger 6- to 12-month trials is available. It is
also suggested that future studies be conducted
with larger samples in different populations, and
to achieve more external validity, the
carbohydrate  tolerance test should be
performed.
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