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Article Info: Resistance training with blood flow restriction can have the same effects as tra-

04 Apr 2021 ¢ ditional resistance training. The current study aimed to determine the effect of six weeks of selected

24 Jul 2021 resistance training with active and passive rest, with and without blood flow restriction, on young men’s
01Dec2021 :  CReactive Protein (CRP), Lactate Dehydrogenase (LDH), and muscle endurance.

From the available and voluntary samples, 24 healthy young soldiers of the Islamic
Republic of Iran Air Force were divided into 3 groups of 8 subjects: traditional resistance training, resis-
tance training with blood flow restriction, and passive rest and resistance training with blood flow restric-
tion and active rest. Exercise programs were performed for 6 weeks, 3 sessions per week with an intensity
of 70-80% One-repetition maximum (1RM) for the traditional resistance group (3 sets of 10), 20-30% 1RM
for the passive rest group (30-15-15-15), and 20 -30% 1RM was administered for the active rest group (30-
7-15-7-15). Before and after six weeks, physiological and anthropometric characteristics, muscle endur-
ance, and hormonal levels were measured, and ELISA measured blood samples. Data were analyzed using
covariance and Bonferroni post hoc tests and paired t-test for comparison within groups.

All experimental procedures were approved by the Ethics committee of the
Sport Sciences Research Institute of Iran (Code: I.R.SSRC.REC.1398.129), Clinical Trial (Code: ID
IRCT20191207045644N1) from the Iran Clinical Trial Registration Center and were conducted under the
Declaration of Helsinki.

Results showed that 6 weeks of exercise had a significant effect on Muscle endurance (P=0.001)
but on the levels of C-reactive protein (P=0.43) and Lactate dehydrogenase (P=0.44) had no significant

Key words: difference.

Resistance Training, : According to the results of this study, it seems that a combination of resistance training with
Rest, CRP, LDH, ¢ restriction of blood flow and Interval training (active rest) can be a good alternative to traditional training
Endurance ©and, in some cases, replace resistance training with occlusion and passive rest.
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Introduction

esistance training with blood flow re-

striction can have the same effects as

traditional resistance training. On the

other hand, the type of rest between re-

sistance exercises affects muscle adap-
tation and aerobic muscle fitness. Active rest is likely to
increase heart rate, vasodilators such as nitric oxide, and
duration of activity in the minimum training time increase
the training intensity, which can cause more adaptations
[12]. The current study aimed to determine the effect of
six weeks of selected resistance training with active and
passive rest, with and without blood flow restriction, on
young men’s C Reactive Protein (CRP), Lactate Dehy-
drogenase (LDH), and muscle endurance.

Materials & Methods

From the available and voluntary samples, 24 healthy
young soldiers of the Islamic Republic of Iran Air Force
were divided into 3 groups of 8 subjects: traditional resis-
tance training, resistance training with blood flow restric-
tion, and passive rest and resistance training with blood
flow restriction and active rest. The occlusion pressure
was about 160 to 180 mm Hg for the legs and 140 to 160
mm Hg for the arms, depending on the systolic pressure
of each person. Exercise programs were performed for 6
weeks, 3 sessions per week with an intensity of 70-80%
One-repetition maximum (1RM) for the traditional resis-
tance group (3 sets of 10), 20-30% 1RM for the passive
rest group (30-15-15-15), and 20 -30% 1RM was admin-
istered for the active rest group (30-7-15-7-15). Before
and after six weeks, physiological and anthropometric
characteristics, muscle endurance, and hormonal levels
were measured, and ELISA measured blood samples.
Data were analyzed using covariance and Bonferroni post
hoc tests and paired t-test for comparison within groups.
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Results

Results showed that 6 weeks of exercise had a signifi-
cant effect on Muscle endurance (P=0.001) but on the
levels of C-reactive protein (P=0.43) and Lactate dehy-
drogenase (P=0.44) showed no significant difference.
Paired t-test results also showed that at the levels of re-
active protein C (Passive rest: P=0.020) and (active rest
P=0.017), lactate dehydrogenase (Passive rest: P=0.007)
and (Active rest P=0.001). The difference was significant
only in the 2 groups with restricted blood flow. Restricted
blood flow training with passive and active rest caused a
significant reduction (42.30%) in CRP levels and (7.59%)
in LDH levels. Also, a significant decrease (38.74%) in
CRP and (11.20%) in LDH levels, respectively. But there
is no significant difference between pre-test and post-test
of CRP and LDH in the traditional resistance training
group. There was a significant difference between the
pre-test and post-test of all groups in muscle endurance
(P=0.001) (Figure 1, 2) (Table 1).

Discussion

Clarkson and Thompson reported that regular physical
activity reduced levels of muscle damage markers, in-
cluding LDH [18]. Probably the reason for the conflict
between the previous and present studies is the adaptation
due to training. The type and intensity of training, recov-
ery time, age, sex, physical fitness, season, and training
with increasing fluctuations affect the concentration of
this enzyme [26].

Studies show that the enzyme LDH has an effective
role in causing inflammatory conditions for muscle cells.
Some researchers have reported increased levels after
physical activity due to damage to muscle fibers [27].
The 6-weeks training leads to adaptation; this training pe-
riod will not lead to muscle damage. In addition, CRP is a
sensitive inflammatory marker produced by liver cells in
response to inflammatory agents and secreted by the liver.
Physical activity reduces inflammation by improving en-
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Figure 1. Serum levels of C-reactive protein (mg / L) before and after training protocol in three groups
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Table 1. Results of analysis of covariance and paired t-test of Anthropometric and physiological indices, hormone levels, and
muscle endurance

Pre-test Post-test Covariance Paired t-test
Variables Group —
MeantSD F P Difference SD Sig.
RT. 21.75%1.66
Agely) BFR+RT 22.38+2.32
BFR+IRT 22.38+1.92
RT. 1.78+0.04
("l\'/le;f::) BFR+RT 1.77+0.04
BFR+IRT 1.81+0.04
RT 73+8.31 73.6948.05 -0.687 1.53 0.245
W((;igg)ht BFR+RT 70+6.36 71.06%5.43 0.02 0.98 -1.06 2.14 0.204
BFR+IRT 72.75%7.38 73.3116.80 -0.56 0.82 0.094
RT 22.58+1.95 22.87+2.03 -0.28 0.50 0.154
BMI (Kg/m?) BFR+RT 22.15+1.54 22.49+1.14 0.05 0.95 -0.33 0/72 0.229
BFR+IRT 21.86+1.42 22.05+1.35 -0.18 0.27 0.095
RT 2.76+0.36 2.31+1.84 0.45 2.03 0.552
CReactive  prpyrT 2.8640.35 1.650.85 0.89 0.43 1.21 114 10.020
protein
BFR+IRT 2.71+0.47 1.66+0.98 1.05 0.95 t0.017
RT 327.38+78.93 290+48.38 37.37 45.28 0.052
LDH BFR+RT 301.13+51.62  278.25+37.79 0.88 0.44 22.87 17.11 10.007
BFR+IRT 285.63+28.66  27.04+253.63 32.00 6.09 10.001
RT 32.62+99 35.5+£3.42 -2.875 1.458 10.001
Chest press BFR+RT 31.25#3.37 37.5£3.70 18.72 +0.001 -6.250 3.327 0.001t
BFR+IRT 31.254#5.20 41+6.69 -9.750 3.536 0.001t
RT 32.5%3.66 35.2543.65 -2.750 1.669 0.002t
Hack squat BFR+PR 33.25+4.92 40+4.24 11.97 10.001 -6.750 1.669 0.001t
BFR+IRT 31.13+4.70 40.25+5.17 -9.125 2.696 0.001t
+ Significance level (P<0.05). SFak Onersity of Viedical Sciences

(R.T.) Traditional Resistance training- (BFR+RT) Resistance training with blood flow restriction and passive rest- (BFR+IRT) Re-
sistance training with blood flow restriction and active interval rest.

Fekri Kourabbaslou V, et al. Effect of Six Weeks of Resistance Training on CRP, LDH and Muscular Endurance. JAMS. 2021; 24(5):646-661 648



http://jams.arakmu.ac.ir/index.php?slc_lang=en&sid=1

December 2021 & January 2022. Vol 24. Issue 5

500
400
300 I
200
100

LDH(U/L)

RT
327/38
Post 290

M Pre

$ ournal of
«&2= Arak University of Medical Sciences
M Pre Post
I I
BFR+RT BFR+IRT
301/13 285/63
278/25 253/63

in
%‘ ournal of
<= Arak University of Viedical Sciences

Figure 2. Serum levels of lactate dehydrogenase (units per liter) before and after training protocol in three groups

dothelial function and has also been shown to reduce CRP
production by reducing or inhibiting cytokines [28].

Previous research has shown a significant reduction in
inflammatory factors after long-term exercise [29]. It has
been shown that regular physical activity has the poten-
tial to reduce circulating levels of inflammatory markers
[30]. Studies show a positive relationship between CRP
and body mass index. The homogeneity of the body mass
index of the groups can be considered another reason for
the lack of statistically significant differences between the
mentioned groups [40]. On the other hand, training with
restricted blood flow enhances angiogenesis, increases the
recruitment of type 2 fibers [44], increases muscle glyco-
gen storage, improves the glycolytic capacity of type 2
fibers [45], and leads to improved muscle endurance.

According to the results of this study, it seems that a
combination of resistance training with restriction of
blood flow and Interval training (active rest) can be a
good alternative to traditional training and, in some cases,

replace resistance training with occlusion and passive rest.
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6. Random allocation rule

7. Resistance Training (RT)

8. Blood Flow Restriction (BFR)

9. BFR+RT

10. BFR+IRT

11. One-repetition maximum (1RM)
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13. Shapiro-Wilk Test

12. Research and Development (R&D)
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