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Physical Performance and Inflammation Responses during and after the Jiu-Jitsu
Stimulated Match according to Recovery Treatment Methods
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Ju-Hee Kang’ PhD, Dong-Ho Park' PhD

'Department of Kinesiology, Inha University, Incheon; 2Department of Pharmacology and Medicinal Toxicology Research Center, College of Medicine, Inha
University, Incheon, Korea

PURPOSE: The purpose of this study was to induce sufficient fatigue through the Jiu-Jitsu game imitation exhaustion treatment that
reflects the characteristics of Jiu-Jitsu competition, and then fatigue-related indicators according to the self-healing treatment method
performed during the break between each treatment and to examine the effect on Jiu-Jitsu exercise performance.

METHODS: Eight Jiu-Jitsu athletes (28.3+3.62 years, 24.6+2.5 kg/m?, 14.6+4.6% fat) participated in the study, and their exercise
performance, RPE, lactate, CK, and CRP were measured after inducing exhaustion using the Jiu-Jitsu Fight Gone Bad (JFEGB; 4
rounds x 6 minutes JEGB, 12 minutes of recovery between rounds) test. These variables analyzed using two-way ANOVA with bonfer-
roni’s correction.

RESULTS: All the exercise performance, lactate level, and RPE showed only the difference over time according to JFGB treatment, and
there was no significant difference according to recovery methods (passive recovery; PR, active recovery; AR, cryotherapy; CTR, oxy-
gen inhalation; OIR). On the other hand, in the case of CRP, there was no significant difference in interaction effect, group, and time
main effects. CK showed a significant difference only before and after JFGB treatment, but similarly, there was no difference according
to recovery methods.

CONCLUSIONS: Regardless of the recovery method, all variables showed a significant difference only over time according to the
JEGB test, and the AR, CTR, and OIR methods were similar to the PR. However, it was observed that in the case of CK, immediately
after the JFGB test, it increased significantly regardless of recovery measures.
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Table 1. Characteristics of participants

Variables Mean+SD (N=8) Range

Age (yr) 28.25+3.62 24.00-33.00
Height (cm) 176.63+3.58 170.00-181.00
Weight (kg) 76.76+£8.62 64.50-90.00

BMI (kg/m?) 24.59+2.48 20.10-27.60
Muscle mass (kg) 37.21+3.09 33.40-42.20

Fat mass (kg) 11.44+4.50 5.40-18.50
Percent fat (%) 14.58+4.61 6.10-28.00
HRmax (bpm) 191.63+3.62 187.00-196.00
VO,max (mL/kg/min) 48.23+4.50 41.01-52.98
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@ : Blood sampling from vein. 4 : Blood sampling from capillary.
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B : Recovery treatment. @: Recovery (30 min after 4 JFGB test).

Fig. 1. Experimental design. Jiu-Jitsu Fight Gone Bad (JFGB) consists of a total of 6 movements as follows; @ Bar Cross Lateral Jump and Sprawl, @ Bar
Hanging Kimono Holding, @ 4 Step Turtle Control on the top position, @ Gi Grip Jump over and roll back from top position on the turtle, ® Jump over the
Vaulting horse and Tackle, ® Rolling Drill between the leg. One round is performed for 6 minutes by performing 6 movements for 1 minute, and a total of

4 rounds are performed, and 12 minutes are rested between each round.
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Fig. 2. RPE response before and after the Jiu-Jitsu Fight Gone Bad (JFGB)
test including baseline for each of the four recovery treatments. PR, Pas-
sive recovery; AR, Active recovery; CTR, Cryotherapy recovery; OIR, Oxygen
inhalation recovery. a=comparison with baseline; b=comparison with 1R
1 min-Pre; c=comparison with 1 R 1 min-Post; d =comparison with 2R 1
min-Pre; e =comparison with 2 R 1 min-Post; f=comparison with 3 R 1
min-Pre; g=comparison with 3 R 1T min-Post; h=comparison with 4R 1
min-Pre; i=comparison with 4 R 1 min-Post; j=comparison with 30 min
Post. *p <.05; **p <.01; ***p <.001.

Table 2. Comparison of exercise amounts performed during JFGB test according to recovery methods

Round
Recovery methods F p
1st 2nd 4th

PR 109.13+14.32 102.13£16.06 92252181  101.13£15.28

AR 1175041976  105.88+2065 10250+18.11°%  106.50+24.49 Group=1.455 G=.255
Time=18.190 T=.000
GxT=.772 GxT=.643

CTR 11538+ 16.04** 107.63+17.05 103.50+20.01°* 106.00 £20.34°**

OIR 113.50+ 15.41%** 102.38+16.82 96.00 + 14.84°%* 102.13+£17.08

PR, Passive recovery; AR, Active recovery; CTR, Cryotheraphy recovery; OIR, oxygen inhalation recovery.
*p<.05;**p<.01;a=1stvs. 2nd; b=1st vs. 3rd; c=1st vs. 4th; d =2nd vs. 3rd; e=2nd vs. 4th; f=3rd vs. 4th.
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Fig. 4. Blood lactate response before and after the the Jiu-Jitsu Fight Gone
Bad (JFGB) test including baseline for each of the four recovery treatments.
PR, Passive recovery; AR, Active recovery; CTR, Cryotherapy recovery; OIR,
Oxygen inhalation recovery; a=comparison with baseline; b=comparison
with 1 R 1 min-Pre; c=comparison with 1 R 1 min-Post; d=comparison
with 2 R 1 min-Pre; e=comparison with 2 R 1 min-Post; f=comparison
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with 4 R 1 min-Pre; i=comparison with 4 R 1 min-Post; j=comparison with
30 min Post. *p <.05; **p <.01; ***p <.001.
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Fig. 3. The volume (counts) and RPE for each round performed during the the Jiu-Jitsu Fight Gone Bad (JFGB) test. (A) The exercise volume (counts) per-
formed during JFGB test and (B) the RPE during JFGB test according to four different recovery methods. PR, Passive recovery; AR, Active recovery; CTR,

Cryotherapy recovery; OIR, Oxygen inhalation recovery.
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Fig. 5. Creatine kinase (CK) and C-reactive protein (CRP) responses at baseline and immediately after the Jiu-Jitsu Fight Gone Bad (JFGB) test. PR, Passive re-
covery; AR, Active recovery; CTR, Cryotherapy recovery; OIR, Oxygen inhalation recovery. *p <.05; **p <.01; ¥**p <.001.
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