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4 , , , , , _ _ ) Table 1 shows the homogeneity in anthropometric variables of the tested groups. Figure 4. PPT and PTT . , _ ,
Changes in pain perception during exercise are subject of growing research _ . o o _ _ £ SEM) - Hypoalgesia after exercise was established with the
interest, which is due to accumulation of experimental data on the role of Table 1. Anthropometric data of the subjects, participated in different experimental sessions. PPT PTT \éalfues (k)(mecjlan]ct + | three tested techniques:
the endogenous cannabinoid (Raichlen et al, 2011), and opioid systems Groups 60 - & W (fe (-)refeed?)r;cli e;]r efer:;s
(Koltyn, 2002; Pencheva et al., 2004), and relationship of this changes G 3 G a T % feedback) as:sessed b - Although, the TA is an easy way to evaluate changes in
with endurance and other physical capacity parameters in trained and Parameters Group 1 Group 2 r°“!° roup — Ol W ’ 4 - SRR itable for d L f
untrained. (10 subjects) (11 subjects) (12 subjects) (13 dancers) o / Computer-contr:)IIed- .cuff pain !oerce.ptlon, It Is more Sl.“ta e Tor determination o
Mechanical stimulation of the skeletal muscle tissue is an Age (years) 19.1£1.2 22.3x1.1 23.7£0.4 21.1+1.5 ﬁ,_ o —_ % aolgo-:cr.retry; ZF?:IStlca”y exercise —induced hyperalgesia;
appropriate method to evaluate pain sensitivity in normal tissue, or Height (m) 1.75+0.06 1.81+0.08 1.83+0.03 1.78+0.09 U 30- —*,- * / >Ien! |canc’|c ¢ thl ererllces _ o ,
sensitized/insensitive muscles at rest or after different types of loading. Weight (kg) 75.40 £ 12.60 76.06 £ 7.44 81.09+3.6 78.40+£3.60 = — V= / comparcej 't(f)m ¢ edbvaklfei - HHA allows evalu.at!on of PP.T in ditferent points of t.he
The methodological peculiarities for assessment of exercise- Body mass index BMI (kg.m) 24.56 + 4.17 23.14 + 0.94 24.11 +0.58 23.86+5.21 @ 20- / / 255?55? ”W' €€ ?f? , muscle tested, but it is not suitable for PTT and has high
induced hypoalgesia are poorly investigated. The aim of the study was to 2 % / 'Fat|st|ca Y >18N! |c§nt variability;
. . 10 - / differences compared with
compare and assess advantages/disadvantages of the following 100 - o A / / the values before exercise
approaches for experimental pain assessment, applied before and after = * . Data in Flgure 1 show: 0 7 7 0<0.05) -The advantages of CA, as a novel experimental
exercise: - tourniquet algometry; - hand-held algometry; and - computer- E % ND 1) Hypoalgesia after exercise was detected (Koltyr.;, 2002); kK f n K f n (P technique, allows precise quantitative evaluation of PPT
controlled cuff pressure algometry. o= 2) Dancers had more pronounced hypoalgestia ajfter and PTT values and building of stimulus-response curves;
T Fe7 L exercise; 3) PTT values were higher in dancers before o
N J = I i exercise; 4) TA does not allows determination of PTT | Pata In Figure 4.5h°W: o , ,
@ . values, especially in trained after aerobic exercise. 1) Increase in PPT and PTT values after exercise compared with the - The combinations of experimental pain assessment
|, ko values before; 2) Changes in PTT values are more pronounced than methods depends on the design of the particular study.
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Subjects. In three different experimental sessions took part untrained, healthy men g E e / \
and thirteen dancers, students at SWU "Neofit Rilski”, with similar anthropometric ° 0 75(] - T PPT PTT Figure 5. Values (mean £ SEM) of
data (Table 1). All participants had a training session a day before the real test. They b 231 ; A e the pressure pain threshold (PPT)
signed a statement of informed consent. ‘T o " T _ 20 - o and pain tolerable threshold ] R E F E R E N C ES l
Exercise. The subjects performed submaximal test with cycle bike, at a pedaling rate Q. <= vy 8001 T T 4n- (PTT), assessed with three
of 60 revolutions/min and initial resistance of 30 W. The resistance was increased rixts £ ot NE . & T g B different compression rates Jespersen A. et al. (2005) Spatial summation of pain in fibromyalgia assessed
each 1.5 minutes with 30 W. The test was interrupted when subjects reached the 0 1 2 1 2 = % — 30 - W % (kPa/s): 0.25, 0.50 and 1.00 by computerized cuff pressure algometry. Annals of the Rheumatic Diseases,
submaximal values of heart rate (165-175 beats/ min). Bafere After S o 4907 o —_— //T I % *Statistically significant 04(3), 345
Experimental protocol. Pain parameters were assessed before and after aerobic exercise exercise g = = 20- / % differences as compared to 0.25 Kinser AM. et al. (2009) Reliability and validity of a pressure algometer.
exercise. The value of pressure pain threshold (PPT) was defined as the time of © 300 - o 10- % kPa/s (p <0.05). Journal of Strength and Conditioning Research, 23 (1), 312-314.
transition from a strong sense of compression to the feeling of pain, while pain Figure 1. Pain tolerance thresholds (mean * SEM) = s / | | . |
tolerance threshold (PTT) — as the status when ‘pain intensity is strong enough to before and after aerobic exercise in and untraied (1) 3 0 _ /2 go:)t:/tr; I;/TéijiSi(:IZe) géi;c;lsz;l;ité;ed Hypoalgesia and Intensity of Exercise.
make one feels like interrupting or stopping it’ and dancers (2), assessed by tourniquet algometry; o 150 1 25050108 025 0.50 1.00 P ' ' |
ND — not determinated; *Statistically significant = Comprassion rate [kKPa/s] Nie H.L. et al. (2009) Spatial and temporal summation of pain evoked by
Experimental pain assessment techniques: differences between untrained and dancers q o mechanical pressure stimulation. European Journal of Pain,13 (6), 592-599.
<0.05) 80 - 80
1. Tourniquet algometry (TA): Blood pressure apparatus was used. The cuff was (pe0.05) éefore élfterz ' PenChe.Va N. 8.‘ I.BOthova . (2094) Opioid mechanisms of adaptation changes
70 % 70 in physical activity. Sport and Science, 2, 101-112.
wrapped around the right arm (at the level of m. biceps brachii). The pressure exercise exercise Figure 6.Typical curve
increasing continuously with constant speed. The subjects assessed verbally the pain E— Figure 2. Pressure pain thresholds (mean +* SEM) before and pressure / time / VAS. - 60'_ J 60 R.aichl.en QA. et al. (2011) Wired t.o run: exercise-i.nduc?ed gndf)cannabinoid
parameters. _ . . T, after aerobic exercise, in medial (1) and lateral (2) head of m. After reaching the % 50- 50 ?:g:?,h:'g hl.n h'htjjm?r:s| a?(;x Curriir?”r?tl |n|;?rrma|;1\£”t1h33llr?le;§gtlons or e
2. Hand - held algometry (HHA) —PPT were determinated with algometer Somedic, . ’ e : gastrocnemius and m. soleus head of right lower leg, assessed pressure pain ) | - unner’s high’, Journal of Experimental Biology, 215, .
equipped with a probe of 1 cm?, and increasing rate of 50 kPa/s to the back side of by hand-held algometry. *Statistically significant difference threshold (PPT), the % 404 PPT 40 E
the right lower leg (Fig.3). The pain parameters were assessed verbally. between lateral and medial head (p<0.05); **Statistically increase in pressure E 30_' % g
3. Computer-controlled cuff pressure algometry (CA) (Stoilov et al., 2009). The Point 2 Point 4 significant difference between PPT values before and after intensity  correlated _ N )
experimental setup consists of: pneumatic tourniquet (12 cm in width), exercise (p<0.05); with pain intensity 20 - 20
microcontroller, electro-pneumatic regulator, air compressor and 100 mm electronic increase; PTT - pain 10_‘ .
visual analogue scale (VAS). Thus, the subject pain rating correlates with the values of S , o tolerable threshold. _
the applied pressure (Fig.6). The cuff was wrapped around the middle of the right b A Data in Flgurg 2 §how: N o4t 1o AC KN OWLEDG EM ENT |
lower leg. The stimulation end-point was defined as the “pain intensity, strong enough j f!*. ! 1) Lateral head of m. gastrocnemius is less sensitive to pressure 0 10 20 30 40 50 60 70 80 90 100 —
jco make one feels like interrupting or stopping it' a.t Yvhich the s.ubj'ects were /, ggé,:jcr?;lesffgnzzlsvsltaIZZ:a;naendc;ar;ZZ?czl.hzgailpc:f‘ﬁ/ue;s(:rrjcl:)frgiZj;ter T Time s as The research was supported by the Internal Funding of
instructed t-o press the stop button. Maximum pr.essure limit of the dev.lce is 300 kPa. | - g ' Regulation 9 of South-West University projects, Group B
Value of pain parameters at rest were assessed with different compression rates:0.25; ~ The advantages of CA is the precise quantitative evaluation of pressure- (YMC(H)A).
0.50 and 1.00 kPays. ain function (Fig. 6) (Jespersen et al., 2007); it allows also assessment of
Statistics. The values are presented as mean * SEM. Statistical differences between - HHA allows evaluation of PPT in different points of the muscle P I (Fi 5g. 4 PS | g ’h ulus () l
means were estimated by Wilcoxon paired rank sum test, Friedman ANOVA and || Figure 3. Tested points tested, using different compression rates and probe size (Nie et Zeonavpora ( !g. ) an' spatia sumn?qtlon Of the stimulus (Jespersen et .a 7
_ , , L : : : . L. 5), but is not suitable for specific location of the muscle and for field
Dunn's multiple comparison test (p <0.05). GraphPad Prism and Origin were used for || over right lower leg with al., 2009) but is not suitable for PTT determination and has application Contact. Tfle h " i
statistical analysis and data graphical presentation. hand-held algometry. high variability (Giburm et al., 2011). ' - y.grancharska@ gmail.com
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