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Summary

Physical exercise is the combination of motor-type actions, where the muscles of the human being are part of the process, since they are in 
charge of processing chemical energy into mechanical energy, causing a force to be formed in order to generate movement; There are different types 
of exercises that are aerobic and anaerobic, of which there is evidence that indicates that resistance training can help reduce blood pressure if the 
correct instructions are followed. These exercises in combination with the additive effects of other healthy lifestyle habits (aerobic exercise, reduced 
sodium intake, weight loss), can help cause a more substantial reduction in resting blood pressure.
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Introduction  
Physical exercise is the combination of motor-type actions, 

where the muscles of the human being are part of the process, since 
they are in charge of processing chemical energy into mechanical 
energy, causing a force to be formed in order to generate movement 
and this to in turn, it has variations depending on the oxygen and 
energy requirements in the body, being so we have aerobic exercises 
that are those exercises that are performed at a medium or low 
intensity in an extended period of time and with the presence of 
oxygen that benefits maintain a high heart rate for a certain period 
of time. When performing this type of exercise, the body uses oxygen 
as fuel, at the same time it produces ATP; and in turn anaerobic 
exercises are those high intensity exercises that are performed in 
a short period of time, with oxygen debt since the accumulated  

 
energy is used. Anaerobic exercises are of great impact since they 
cause a great development of muscle mass, maximum strength and 
potentiate the body [1].

Studies observed that anaerobic exercises provide us with 
a high level of physical performance, when practicing activities 
that demand great efforts and intensities, in short periods of time 
the human body reaches power, strength, resistance and above 
all it strengthens the muscle skeletal. The word anaerobic means 
“without oxygen”, in this case it is anaerobic energy that is generated 
in the muscles during this type of exercise. For this reason, anaerobic 
exercise is generally not recommended if you want to lose weight, 
as it uses stored energy sources such as glucose rather than fatty 
acids that require oxygen for metabolism [2].
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There is evidence that resistance training can help lower blood 
pressure if the correct guidelines are followed, a meta-analysis 
study conducted by Kelley GA and Kelley, K.S. (2000) found that 
resistance training, performed regularly, resulted in a reduction 
of approximately 2% in systolic blood pressure and a reduction 
of approximately 4% in diastolic blood pressure. This reduction 
in itself does not seem significant, but in combination with the 
additive effects of other healthy lifestyle habits (aerobic exercise, 
reduced sodium intake, weight loss), it can help to cause a more 
substantial reduction in blood pressure of repose. Resistance 
training provides other protective effects at the cardiac level, 
in addition to the reduction of resting blood pressure due to the 
adaptation caused by positive changes caused by the practice of 
physical exercise, being safer as a result of chronic adaptation by 
training regular strength [1,3] Therefore, anaerobic resistance, 
is main purpose is to make morphological changes in the athlete, 
the same ones that must be guided by a coach or connoisseur of 
the subject. The maximum benefit it provides is to create energy 
without the presence of oxygen, in this way the athlete can continue 
exercising without the presence of fatigue or muscle injuries. Then 
we can analysed which is the heart is the most affected when it 
comes to anaerobic activities, that is why it is important that the 
athlete manages his heart rate well, the exercises and his periods of 
performance as well as rest [3].

Materials and Methods
To carry out this article, a bibliographic search was carried 

out in various databases such as Elsevier, Scielo, Medline, pubmed, 
ScienceDirect and Ovid, thus selecting original articles, case 
reports and bibliographic reviews from 2012 to 2021 in Spanish 
and English using MeSH terms: exercise, cardiovascular dynamics, 
strength, and using the Boolean operators: and or. Including all the 

documents that Will deal with the impact of resistance exercises 
on cardiovascular dynamics and information related to it, the data 
found were between 9-11 records, thus using 6 articles for the 
realization of this document.

Results
It is well accepted that physical exercise is an activity that 

increases the production of Reactive Oxygen Species (ROS) through 
increased activities of Phospholipase A2 (PLA2), Nicotinamide 
Adenine Dinucleotide Phosphate (NADPH) oxidase and Xanthine 
Oxidase (XO). which, when combine, cause oxidative stress. 
During strength-based exercises, short-term maximal sprints, 
and exercise performed near the anaerobic threshold, the level 
of lipid peroxidation increases significantly immediately and up 
to 48h after exertion. The mitochondrial electron transport chain 
complex, the phenomenon of ischemia-reperfusion injury, and local 
inflammation have been identified as major sources of exercise-
induce free radical production and oxidative stress. These acute 
changes in biomarkers related to oxidative stress after exercise 
are also accompanied by an increase in antioxidant responses. In 
fact, immediate increases in Uric Acid (UA), Catalase (CAT), and 
Glutathione Peroxidase (GPX) content are recorded after intensive 
strength, speed, and Wingate efforts, with a return to baseline 
occurring from 10 min to 4-8h [4].

In a study of ten healthy, untrained men (19.5±1.7 years) who 
performed the random exercise series: anaerobic (30-s Wingate 
test), aerobic (30 Min at 60% of Aerobic Power (MAP) or combine 
(anaerobic and aerobic), presented the following results:

The levels of lipid peroxidation in the previous test and in P0, 
P5, P10 and P20 after aerobic, anaerobic and combine exercise 
(anaerobic and aerobic) are presented in Figure 1.

Figure 1: Plasma malondialdehyde concentration before (Rest), immediately after (P0) and 5 (P5), 10 (P10) and 20 (P20) min after aerobic, 
anaerobic and combined (anaerobic and aerobic) exercise.
Note*: Data are expressed as the % change in resting concentrations before exercise. *, **: Significant difference compared to the pre-test 
values at the level of p<0.05 and p <0.01 especially; a: significant difference compared to anaerobic exercise; b: significant difference compared 
to combined exercise (anaerobic and aerobic).
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The statistical analysis showed statistically significant main 
effects of the sampling time and the type of exercise with F (4.36) 
=24.84, P=0.000, η p 2=0.28 and F (2.18) =4, 62, p=0.03, η p 2=0.32, 
respectively. Plasma MDA increased immediately (P0) after aerobic 
and anaerobic testing sessions compared to baseline at rest with 
p=0.02. However, the (Malondialdehyde) (MDA) content did 
not increase above the baseline at rest in the combine condition 
(anaerobic and aerobic) up to 10 minutes after exercise (p=0.04).

Furthermore, MDA was higher in P5 after aerobic exercise 

compared to anaerobic exercise (p=0.05) and combine exercise 
(anaerobic and aerobic) (p=0.005) and higher in P10 and P20 after 
the same exercise compared to combined exercise (anaerobic and 
aerobic) with p=0.000.

Figure 2 shows the enzymatic antioxidant responses after the 
different types of exercises. A significant main effect of the sampling 
time was recorded for SOD (F (4.36) = 19.38, p = 0.000, η p 2 =0.68), 
GPX (F (4.36) =25.40, p = 0.000, η p 2 =0.74) and GR (F (4.36) 
=16.04, p =0.000, η p 2 =0.64) (Figure 2).

Figure 2: Content of superoxide dismutase (panel A), plasma glutathione peroxidase (panel B) and glutathione reductase (panel C) before 
(rest), immediately after (P0) and 5 (P5), 10 (P10) and 20 (P20) in after aerobic, anaerobic and combined exercise (anaerobic and aerobic).
Note*: Data are expressed as % change from resting concentrations before exercise. *, **, ***: Significant difference compared to pre-test 
values at the level of <0.05, p<0.01 and p<0.001 respectively; a: significant difference compared to aerobic exercise; b: significant difference 
compared to combined exercise (anaerobic and aerobic).
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Regardless of the type of exercise, the plasma content of SOD 
and GPX increased immediately (P0) after exercise (p 0.02, p 0.000 
and p 0.03 for SOD and p 0.004, p 0.000 and p 0.004 for GPX in 
P0 post aerobic, anaerobic and combined exercise (anaerobic and 
aerobic), respectively).

However, an immediate increase (P0) of the GR content was 
only recorded after aerobic (p=0.048) and anaerobic (p=0.039) 
exercise, while this content did not increase above the baseline at 
rest in the combined condition (anaerobic and aerobic) up to 5 min 
post exercise (p=0.000).

Compared to aerobic and combined conditions (anaerobic 

and aerobic), anaerobic exercise resulted in higher levels of SOD 
and GPX at P0 (p = 0.000 for SOD and p = 0.02 for GPX) and P5 (p 
= 0.02 for SOD and p =0.05 for GPX). At P20, higher levels of SOD 
were recorded after aerobic exercise compared to the combined 
condition (anaerobic and aerobic) (p =0.03), and higher levels 
of GPX were recorded after the same exercise compared to the 
anaerobic condition (p=0.04). Plasma TAS and α-tocopherol 
following the different exercise protocols are shown in Figure 3. 
There was a statistically significant main effect for the time-samples 
for TAS (F (4,36) =3.2, p =0.025, η p 2 =0.26) and α-tocopherol (F 
(4.36) = 15.15, p = 0.000, η p 2=0.63) (Figure 3). 

Figure 3: Antioxidant status in plasma (panel A) and α-tocopherol concentration (panel B) before (rest), immediately after (P0) and 5 (P5), 10 
(P10) and 20 (P20) min after aerobic, anaerobic and combined exercise (anaerobic and aerobic).

Note*: Data are expressed as the% change in resting concentrations before exercise. *: Significant difference compared to pre-test values; a: 
significant difference compared to aerobic exercise; b: significant difference compared to combined exercise (anaerobic and aerobic).

A significant increase in SAT values before and after exercise 
was only recorded after aerobic exercise at P10 after exercise with 
p=0.03. However, plasma α-tocopherol decreased immediately 
(P0) after aerobic (p=0.02) and anaerob (p=0.005) test sessions 
compared to baseline at rest, while this decrease was not recorded 
in the combined condition (anaerobic and aerobic) up to 5 min 
post-exercise (p=0.002).

Compared with aerobic and combined exercise (anaerobic 
and aerobic), a lower content of α-tocopherol was recorded in the 
anaerobic condition at P20 with p=0.04 and p=0.01, respectively 
[4]. In a study that I included, it included 92 grade I hypertensive 
young adults divide into two groups; 86 OPD patients from a 
tertiary care hospital between the 11-month periods (August 2017-
June 2018) and were assigned in an anaerobic and aerobic group. 
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In the anaerobic group, six patients were men and 30 women with 
a mean Age of 30 ± 4.1 and in the aerobic group of 34 ± 3.2. The 
baseline characteristics of the patients are shown in Table 1 [5].

Table 1: Demographic details of the study participants.

Variables Anaerobic Aerobic

N 43 43

Age in years 30 ± 4.1 34 ± 3.2

Gender 31 males 25 male

12 Females 18 Females

Height 5’6’ 5’4’’

Weight 74±42 77±30

BMI 29±1.2 31±0.89

The results of the present study were in line with the result of 
Lee et al, who concluded that a longer exercise program reduces 
systolic and diastolic blood pressure to around 3.2mmHg and 
2.5mmHg respectively. Jacobson et al found that 12 weeks of upper 
extremity exercises improved walking distance among patients 
with leg pain. Similar findings were also observed by Mc Dermot, 
et al. in 2009 and 2014 where supervised exercise regimens were 
found to improve the six-minute walk test among patients with 
and without claudication. The impact of aerobic and anaerobic 
exercises on MVO2 was manifested by the fact that exercises induce 
the secretion of nitric oxide and prostaglandins, the two most 
important biomarkers of the body from the intima of the arteries, 
causing a dilation of vasodilation after exercise, thus reducing the 
workload of the heart during rest [5].

Discussion
For physical exercise, the human body requires certain 

combinations at the muscular level, changes at the motor level 
and an interaction at the cardiorespiratory level to carry out 
these and meet the metabolic demands given by the muscles 
when performing exercises. anaerobic or also called strength 
exercises that occur actual, where changes in heart rate, cardiac 
output, systolic volume, blood pressure are involved, resulting in 
an increase in muscle contractility at the beginning of said activity, 
where it is well described that the heart must respond adequately 
to the volume increase demands required at the time of performing 
the action and that these changes or requirements will depend on 
the duration, the muscle group used and the intensity of each effort 

made. Studies support a great impact of anaerobic exercises on the 
biomarkers involved in the cardiovascular field, thus producing a 
decrease in cardiac output at rest [5,6]. 

Conclusion
Anaerobic exercises produce multiple positive effects on the 

body, due to the strengthening of the muscles and the release of 
substances such as free radicals that generate oxidative stress but 
are later accompanied by an increase in antioxidant responses with 
immediate increases in uric acid content. , catalase and glutathione 
peroxidase, in addition to inducing the secretion of nitric oxide and 
prostaglandins, causing vasodilation after exercise which reduces 
the workload of the heart during rest and therefore reduces systolic 
and diastolic blood pressure, mainly at rest, so we can observe the 
positive impact that strength exercises have at the cardiovascular 
level as long as they are carried out in an appropriate way and 
accompanying it with healthy lifestyle habits.
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