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Abstract

Today, sports activity and the consumption of plants with antioxidant properties are
considered as modulators of aging inflammation for the prevention and treatment of
inflammation-related diseases. The purpose of this research was to investigate the effect of
high intensity interval training and frankincense (Boswellia) supplementation on the level of
inflammatory cytokines and brain-derived neurotrophic factor in the hippocampal tissue of aged
rats. The statistical sample of the study included 28 aged male Wistar rats who were
divided into four groups: interval training + placebo, interval training + Boswellia
supplement, Boswellia supplement and sham. High intensity interval training on a
treadmill was performed five days a week for six weeks. Supplemental groups received
50 mg frankincense solution (per kilogram of body weight) by gavage during the
intervention period. After anesthesia, a necropsy was performed and the levels of TNF-
a, IL-6, and BDNF in the hippocampal tissue were measured. The results showed that
according to the Kruskal-Wallis analysis, the difference between the ranks of the levels
of TNF-o, IL-6 and BDNF in the hippocampus tissue of aged male rats was not
statistically significant (p > 0.05). As a result, it seems that high intensity interval
training and Boswellia supplement cannot cause a significant difference on the levels of
inflammatory cytokines and Brain-derived neurotrophic factor in the hippocampus
tissue.

Keywords: Aging, Interval training, Frankincense (Boswellia), Neuronal inflammation,
Neurotrophic factor.
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Table 1. High intensity interval training program

Week  Stage  Activity intensity ~ Recovery intensity Activity and rest duration (minutes)

(% of maximum (% of maximum time (minutes)
speed) speed)
1 5 80 60 2-2 20
2 6 80 60 2-2 24
3 6 90 50 2-2 24
4 7 90 50 2-2 28
5 7 100 50 2-2 28
6 8 100 50 2-2 32
LS Jows DS 5 o] s - s
Table 2. The results of the test of frankincense soluble compounds
Name of the test Percentage (wet weight)
Protein 0.007
Ash 0.065
Fat 0.21
Humidity 98.89
Carbohydrate 0.79
Total sugar 0.3
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Fig 1. The results of frankincense solution analysis by GC-MS method
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Table 3. Results of the analysis of frankincense solution index compounds by GC-MS spectroscopy
method
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Number Storage time (minutes) Name of the compound Peak level (percentage)
1 12.67 D- Limonen 8.8
2 14.29 loctanol cyclopropane, pentyl 19.1
3 19.44 Acetic acid 90.2
4 30.99 Nerolidol 100
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Fig 2. Changes in the average weight (g) of rats in the groups HIIT, HIITB, B and Sham from the first to
the sixth week of research
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Table 4. The difference in ranks between groups of levels TNF-a, IL-6 and BDNF hippocampal tissue of
rats under High intensity interval training (HIIT) and frankincense

Comparison between

Indicator Groups (n=7) Mean = SD Average rank groups
K? p
HIIT + Placebo 106.2 £ 101 14.14
TNFa  HIT + Boswellia 127.3+97.2 14.29
(ng/l)  Boswellia 111.6 £ 98.2 12.08 0.525 0.91
Sham 1019+ 854 12.67
HIIT + Placebo 53+3.7 16.21
IL6 HIIT + Boswellia 38+28 10.5
(ng/l)  Boswellia 43+3.6 13 2.06 0.56
Sham 5214 14.33
HIIT + Placebo 111.6 £ 69.7 12.50
BDNF  HIT + Boswellia 103.2 £ 58.8 13.36 057 0.90
(ng/ml)  Boswellia 104.8 + 67.9 12.83 ' '
Sham 125.3+85.2 15.50
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