REFERENCES

Arkko PJLParkarian AJ, kosinen K. Effects of whole body massage on serum protein,
electrolyte and hormone concentration, enzyme activities and hematological
parameters. IntJ Sports Med 1983;4:265-7.

Armstrong RB. Mechanisms of exercise-induced delayed onset miiscular soreness.

A briefreview. Med Sci Sports Exerc 1984;16:529-38.

Armstrong RB, Warren GL, Warren JA. Mechanisms of excrcisc-induccd muscle fibre
injury. Sports Med 1991 ; 12:184-207.

Astrand PO, Hultman E, Juhlin-Dannfelt A, Reynolds G. Disposal of lactate during
and after strenuous exercise in humans. J Appl Physiol 1988;61:338-43.
Astrand PO, Rodahl K. Textbook ofwork physiology. New York:McGraw Hill, 1986.
Bahr R, Gronnerod O, Sejersted OM. Effect of supramaximal exercise on excess post

exercise oxygen consumption. Med Sci Sports Exerc 1992;24:66-71.

Bale p, James H. Massage, warm-down and rest as recuperative measures after short
term intense exercise. Physiotherapy in Sport 1991;13:4-7.

Balke B, Anthony J, Wyatt F. The effects of massage treatment on exercise fatigue.
Clin Sports Med 1989;12:184-207.

Boone T, Cooper R, Thompson WR. A physiologic evaluation of sports massage.
Athletic Training 1991;26:5 1-4.

Booth FW, Thomason DB. Molecular and cellular adaptations of muscle in response to
exercise: Perspectives of various models. Physiol Rev 1991;71:541-85.

Bowsher D.Modulation of nociceptive input. In: Wells PE, Frampton V, Bowsher D,
eds. Pain: Management and Control in Physiotherapy. London, UK:
Heinemann Medical, 1988: Chapter 13.

Brooks GA. Current concepts in lactate exchange. Med Sci Sports Exerc 1991 ;23

:895-906.



Bulbulian R, Darabos B, Nauta . Supine rest and removal of lactate following
maximal exercise.J Sports Med Phys Fitness 1987;27:151-6.

Burke ER. Muscle recovery. United States of America:Paragon press. 1999.

Byrd SK. Alterations in the sarcoplasmic reticulum: A possible link to exercise-
induced muscle damage. Med Sci Sports Exerc 1992;24:531-6.

Cafard 1 E, Flint F. The role of massage in preparation for and recovery from exercise.
Sports Med 1992;14:1-9.

Cafarelli E, Sim J, Carolan B. Liebesman J. Vibratory massage and short-term
recovery from muscular fatigue. Int J Sports Med 1990; 11:474-8.

Callaghan MJ. The role of massage in the management of the athlete: A review.
BrJ Sports Med 1993;27:28-33.

Chamberlain GJ. Cvriax’s friction massage: a review. The Journal of Orthopedic and
Sports Physical Therapy 1982;4:16-22.

Chindewa R. The massage. Health Science Faculty : Srinakrarinwirot University,
1996.

Clarkson PM, Nosaka K, Braun B. Muscle function after exercise-induced muscle
damage and rapid adaptation. Med Sci Sports Exerc 1992;24:512-20.

Crenshaw AG, Thomcll LE. Friden J. Intramuscular pressure, torque and swelling for
the exercise-induced sore vastus lateralis muscle. Acta Physiol Scand
1994;152:265-77.

Cyriax J. Textbook of Orthopaedic Medicine. Treatment by Manipulation, Massage
and Traction. 1I'hed. London, UK: Bail liere Tindall, 1984.

Dodd . Blood lactate disappearance at various intensities of recovery exercise. J Appl
Physiol 1984:57:1462.

Drews T, kreider RB, Drinkard B, Cotres CW, LesterC, Somma CT, et al. Effects of
post-event massage therapy on repeated ultra-endurance cycling. IntJ Sports

Med 1990:11:407.



Fitts RH. Cellular mechanisms of muscle fatigue. Physiol Rev. 1994;74:49-94.

Fox EL. Sport physiology. Japan: CBS College Publishing. 1984.

Freund H. Oyono-Enguclle , Heitz A, Otto C, Marbach J. Gartmer M. et al.
Comparative lactate kinetics after short and prolonged submaximal exercise.
IntJ Sports Med. 1990;11:284-8.

Friden J, Leiber RL. Structural and mechanical basis of exercise-induced muscle
injury. Med Sci Sports Excrc 1992;24:521-30.

Fujitsuka N, Yamamoto T, Ohkuwa T, Saito M, Miyamura M. Peak blood lactate after
short periods of maximal treadmill running. Eur J Appl Physiol 1982;48:289-96.

Gaesser GA, Brooks GA. Metabolic bases of excess post exercise oxygen
consumption. Med Sci Sports Exerc 1984;16:29-43.

Ghosh AK, Mazumder p, Goswami A, Ahuja A, Puri TPS. Heart rate and blood lactate
response in badminton. Ann Sports Med 1990;5:85-8.

Ghosh AK, Mazumder p, Goswami A, Khanna GL. Aerobic-anaerobic transition level
of Indian middle and long distance runners. IntJ Med Res 1988;88:371-5.

Goats GC, Kcir K. Connective tissue massage. Br J Sports Med 1991 ;25 131-3.

Goats GC. Interferential current therapy. Br J Sports Med 1990;24:87-92.

Goats GC. Massage —The scientific basis of an ancient art: Part 2. Physiological and
therapeutic effects. BrJ Sports Med 1994;28:153-6.

Goldfarb AH, Boyer BT. Exercise and muscle soreness. In: Torg JS, Shephard RJ, eds.
Current Therapy in Sports Medicine (3ded). St.Louis:Mosby-Year Book
Inc,1995:708-11.

Gupta , Goswami A, Sadhukhan AK, Mathur DN. Comparative study of lactate
rem*oval in short term massage of extremities, active recovery and passive
recovery period after supramaximal exercise sessions. Int Sports Med

1996;17:106-10.



58

Hansen TI, Kristensen JH. Effect of massage, shortwave diathermy and ultrasound
upon 113Xe disappearance rate from muscle and subcutaneous tissue in the
human calf. Scand J Rehabil Med 1973;5:179-82.

Hortobagyi T, Deneham T. Variability in creatine kinase: Methodological, exercise
and clinically related factors. Int J Sports Med 1989; 10:69-80

Howell JN, Chleboun G, Conatser R. Muscle stiffness, strengthioss, swelling and
soreness following exercise-induced injury in humans. J Physiol 1993;464
: 183-96.

Hunt ME Physiotherapy in sports medicine. In: torg JS, Welsh RP, Shephard RJ, eds.
c lurent Therapy in Sports Medicine-2. Toronto:B.C.Decker Inc, 1990:48-9.

Kaada B. Torsteinbo 0. Increase 0f plasma {3-end0rphins in connective {ISSUE
massage. Gen Pharmacol 1989;20:487-9.

Kresge CA. Massage and sports. Massage J 1985;2:202-11.

Kuipers H. Exercise-induced muscle damage. Int J Sports Med 1994; 15:132-5.

Lehn C, Prentice WE. Massage. In: Prentice WE, ed. Therapeutic Modalities in Sports
Medicine. St.Louis:Mosby-year Book Inc, 1994:335-63.

Lindinger MI. Origins [H+1 changes in exercising skeletal muscle. Can J Appl Physiol
1995;20:357-68.

McArdle MD, Katch FI, Katch VL. Exercise Physiology. 2thed. Philadephey USA:
William & Wilkins awaverly company, 2000.

McArdle MD, Katch FI, Katch VL. Exercise Physiology,4thed. Pensylvama USA:
William & Wilkins awaverly company, 1996.

McCully K, Shellock FG, Bank WJ, Posner JD. The use of nuclear magnetic resonance
to evaluate muscle injury. Med Sci Sports Exerc 1992;24:537-42.

Michael K.w Oxford dictionary of sports science & medicine. Oxford New York Tokyo:

Oxford university press, 1998.



Mortimer PS, Simmons R, Rezvani M,Robbins M, Hopewell JW. The measurement, o f
skin lymph flow by isotope clearance— Reliability, reproducibility, injection
dynamics and effects of massage. J Invest Dermatol 1990;95:677-82.

Newham D, Jones D, Clarkson p. Repeated high force eccentric exercise: Effects on
muscle pain and damage.J Appl Physiol 1987;63:1381-6.

Nosaka N, Clarkson PM. Muscle damage following repeated bouts of high force
eccentric exercise. Med Sci Sports Exerc 1995;27:1263-9.

Oosthuyse T, Carter RN. Plasma lactate decline during passive recovery from high-
intensity exercise. Med Sci Sports Exerc 1999;3 1:670-4.

Power SK, Howlcy ET. Exercise Physiology (2rd Ed).Madison. WEBrown and
Benchmark Publishers, 1994:61-4.

Rodenburg JB, Bar PR, De Boer RW. Relations between muscle soreness and
biochemical and function outcomes of eccentric exercise.J Appl Physiol 1993;
74:2976-83.

Rodenburg JB, Stecnbeek D, Schiereck p, Bar PR. Warm-up. stretching and massage
diminish harmful effects of eccentric exercise. Int Sports Med 1994;15:414-9.

Rontoyannis PG. Lactate elimination from blood during active recovery.

J Sports Med Phys Fitness 1988;28:115-23.

Rowell LB. Human Circulation. New York:Oxford University Press, 1986.

Samples p. Does ‘Sports Massagelhave a role in sports medicine? Physician Sports
Med 1987;15:177-82.

Saxton JM, Donnelly AE. Light concentric exercise during recovery from exercise-
induced muscle damage. Int J Sports Med 1995; 16:347-51.

Schwellnus MP, Mackintosh L, Mee J. Deep transverse friction in the treatment of

*
iliotibial band friction syndrome in athletes: aclinical trail. Physiotherapy
1992;78:564-8.

Severini V, Venerando A. The physiological effects of massage on the cardiovascular

system. Europa Medicophysica 1967;3:165-83.



60

Shoemaker KJ, Tiidus PM, Mader R. Failure of manual massage to alter limb blood
flow. Measures by Doppler ultrasound. Med Sci Sports Exerc. 1996 (under
review).

Sjodin B. Thorstensson A, Frith K, Karlsson J. Effect of physical training on LDH
activity and LDH isozyme pattern in human skeletal muscle. Acta Physiol
Scand 1976;97:150-7.

Smith LL. Acute inflammation: The underlying mechanism in delayed onset muscle
soreness. Med Sci Sports Exerc 1991;23:542-51.

Smith LL, Keating MN, Holbert D, Spratt DJ, McCammon MR, Smith SS, et al. The
effects of athletic massage on delayed onset muscle soreness, creatine kinase
and neutrophil count: A preliminary report.J Orthop Sports Phys Thcr
1994;19:93-9.

Stauber WT. Eccentric action of muscle: Physiology, injury and adaptation. In:
Pandolf KB, ed. Exercise and Sports Sciences Reviews. Baltimore: William &
Wilkins awaverly company, 1989;17:157-86.

Stock C, Baum M, Rosskopf P, Schobcr F, Weiss M, Liesen Fl. Electroencephalogram
activity, catecholamines, and lymphocyte subpopulations after resistance
exercise and during regeneration. EurJ Appl Physiol 1996;72:235-41.

Tapanya . Traditional Thai massage. Bangkok: Editions Duang Kamol, 2000.

Tiidus PM. Exercise and muscle soreness. In: Torg JS, Welsh RP, Shephard RJ, eds.
Current Therapy in Sports Medicine-2. Toronto.B.C. Decker Inc, 1990:88-92.

Tiidus PM. Serum hydroxyproline concentration does not reflect post-exercise muscle
soreness sensation. Proceedings for the 10lh Commonwealth and International
Scientific Congress Victoria, British Columbia. Victoria. British Columbia:
C.A.H.P.E.R, 1994;August:246-50.

Tiidus PM, Shoemaker JK. Effleurage massage, muscle blood flow and long term

post-exercise strength recovery. Int J Sports Med 1995;16:475-83.



61

Tomasik M. Effect of hydromassage on changes in blood electrolytes and lactic acid
levels and hematocrit value after maximal effort. Acta Physiol Prolonica
1983;34:257-61.

Viitasalo J, Niemela K, Kaapola R, Korjus T, Levola M, Mononen H, et al. Warm
underwater water-jet massage improves recovery from intense physical
exercise. Eur J Appl Physiol 1995;71:431-8.

Wakim KG. Physiological effects of massage. In Licht , ed. Massage. Manipulation
and Traction. Baltimore: averly Press Inc, 1960.

Watson J. Pain mechanisms: areview. 1.Characteristics of the peripheral receptors.
Australian Journal of Physiotherapy 1981 ;27:135-43.

Watson J. Pain mechanisms: areview. 3. Endogenous pain mechanisms. Australian
Journal of Physiotherapy 1982;27:135-43.

Weatchaphead , Palaviwat K. Exercise Physiology (4th Ed). Bangkok
:Thunkamolkanpim press, 1993:443-4.

Wheat M, McCoy , Barton E, Starcher B, Schwane J. Hydroxylysine excretion does
not indicate collagen damage with downhill running in young men. Int J Sports
Med 1989;10:155-60.

Wiktorsson-Moller M, Oberg B, Ekstrand J, Gillquist J. Effects of warming up.
massage, and stretching on range of motion and muscle strength in the lower
extremity. Am J Sports Med 1983;11:249-52.

Wood EC. Breads Massage-Principles and Techniques. LondomWB Saunders
Company, 1974.

Zurno L. 235 cases of frozen shoulder treated by manipulation and massage. J Trad

Chin Med 1984;4:213-15.



APPENDICES



APPENDIX A

Table | Physical characteristic of AR group.

AR Age Weight Height HRrest 1.A]rest HRmax VO02max
# (Year) (kg.) (cm.) (bpm)  (nimol/L)  (bpm) (mi/kg/min)

B 26 8.7 178 %6 127 172 41.7
2A 2 64.0 167 74 0.44 176 45.7
3R 2 82.0 81 8 0.93 15 456
4T 2 65.3 181 8 125 172 0.5
5R pl 89.8 15 74 113 175 4.3
6S 19 70.0 169 65 058 183 40.7
T A 56.0 163 64 0.94 188 524
8B pl 65.3 176 6l 112 181 485
oF A 56.6 173 9 126 1;88 441
108 23 69.7 172 o4 0 | 85: 42.6
UF 18 64.3 176 58 160 15 404
12F 28 64.0 175 68 108 173 46.4
13A 2 68.0 181 0 11 178 6.5
14A pl 67.2 170 64 144 jisi! 485
158 pl 64.0 173 69 0.95 197 522
16A 20 55.0 172 58 131 178 621
17A 18 542 173 70 19 183 65.3
18A 2 68.0 173 60 174 139 4.7
Mean 2150 66.78 17406 63.89 115 1804 4051
Sl) 263 9.32 4.28 7.40 0.38 7.30 7.07
B = BASKETBALL R = RUGBY T = TEAKWONDO

F= FOOTBALL A = ATHLETIC = SWIMMING



Table Il Physical characteristrics of MR group.

MR Age
# (Year)
IB )
2A 26
3R 20
4T 2
5B 2
6B 19
7A 2
B 2
s 19

1 2

1B PA]
1oF IS

13A 2

14B 9

158 20

168 19
17T 2

18A 20
191 2

20R 2

Mean 20.95

) 19

B = BASKETBALL

F=FOOTBALL

Weight

(kg.)
75.5
65.3
50
65.2
725
S7.0
71.0
68.3
67.2
56.6
714
67.3
65.0
69.0
614
712
59.0
68.0
57.0
88.8
69.59
901

Height  HRrest
em)  (bpm)
1™ 4
166 Pl
180 57
81 77
190 6l
191 54
170 (69)
178 58
170 6
173 78
172 6l
176 6l
182 52
177 58
11 6l
173 57
1 71
173 60
168 69
175 IS
175.80 64.25
6.65 793

R=RUGBY
A= ATHLETIC

[LA] rest

(mmol/1)
161
0383
053
093
i.13
0.90
104
0.79
125
110
116
172
0.89
143
127
1n
152
0.90
081
151
112

HRmax V02max

(bpm)
175
187

173
172

170

R B R BB B

174

R 3

B

18155
8.38

(ml/kg/min)
46.2
493
44.8
521
40.7
409
471
53.6
50.2
575
4.7
44.9
55.6
50.3
48.8
69.0
50.5
64.3
50.4
484

50.47
7.05

T=TEAKWONDO
= SWIMMING



Table 1l Physical character!stries of PR group.

PR Age Weight Height HRrest |LA|rest HRmax V02max
(Year) (kg.) (cm) (bpm)  (nimol/1)  (opm) (mi/kg/min)

1B 24 76.0 180 68 180 178 48.9
2F 24 75.0 175 83 0.93 el 40.3
3A 2% 65.2 166 74 0.64 180 44.4
4F A 56.6 173 64 132 185 49.0
SF pl 60.0 170 2 0.32 198 41.8
6F 5 7.3 176 70 119 1A 4.1
I 19 65.0 178 68 092 198 480
8T A 56.8 163 9 061 189 48.7
9R 2 84.9 180 57 071 1M 454
1B pl 65.0 81 62 112 174 539
lis 19 65.3 169 67 1 189 43.6
2B 23 69.8 172 64 0.94 198 433
13F 18 641 176 64 173 172 44.3
14A 2 70.0 180 1 0.98 180 56.6
15A a 713 170 66 115 14 495
6P 2 60.2 170 51 0.74 174 53.9
17A 2 539 164 72 12 1% 45.6
18T pl 59.0 71 [t 189 i 47.6
19A 2 57.2 163 58 121 168 63.9
Mean 21.68 6582 17274 6532 111 18526 48.09
D 206 818 558 7.95 043 981 571
B = BASKETBALL R=RUGBY T=TEAKWONDO
F=FOOQ'lItAL. A = ATHLETIC = SWIMMING

p = POLO



APPENDIX B

Table | Blood lactate concentration of AR group.

ACTIVE RECOVERY

# rest afexo 5min. 10 min. 15 min. 20 min 30 min.
1 127 7.10 7.98 6.69 6.03 512 328
2 044 10.00 10.26 9.68 9.20 833 4.00
3 0.93 10.97 1245 11.30 1041 855 491
4 125 924 12.16 8.26 7.88 582 3.08
5 113 10.88 1153 9.28 1.74 543 3.39
6 0.58 6.76 851 8.85 7.08 6.39 3.80
7 0A 8.68 1011 8.05 1.9 568 2.36
8 112 911 11.97 8.12 7.78 6.55 3.95
9 126 959 1431 14.63 oM 9.76 6.76
10 0.75 873 9.30 8.05 599 510 246
n 160 6.58 6.50 530 3.76 317 209
2 103 9.39 12.19 11.74 912 7.09 543
13 (N 861 8.67 7.66 6.04 3.89 276
“ 144 9.70 10.62 877 801 643 359
5 0.95 9.09 11.98 1052 813 565 4.88
16 13 1313 1224 977 742 524 261
17 19 1047 10.52 793 6.42 449 247
18 174 1093 11.87 9.39 511 4.46 231
mean 1.15 9.39 10.73 9.11 7.56 5.95 3.56

SD 0.38 1.62 1.95 2.07 1.93 1.68 1.26



Table Il Blood lactate concentration of PR group.

PASSIVE RECOVERY

rest af.ex. 0 5 min. 10 min. 15 min. 20 min. 30 min.

1 180 761 847 742 734 5.67 5.00
2 095 9.03 9.39 883 813 6.53 5.19
3 0.64 9.28 11.07 1180 961 812 535
4 12 1084 1401 10.76 9.35 803 5.29
5 0.36 9.12 1021 9.10 8.19 6.59 5.98
6 119 8.87 1091 1095 1010 9.65 6.59
7 0.92 7.89 13.60 1242 10.38 858 6.78
8 061 9.06 14.82 14.10 8.05 801 7.69
9 071 9.59 10.65 1015 9.22 6.98 5.23
10 112 1002 1257 9.40 7.18 573 4.07
ik 14 1064 1334 13.02 11.24 9.95 6.70
12 0.94 8.52 1112 1043 8.84 591 4.98
13 173 11.10 11.70 10.98 8.82 6.94 4.96
14 0.98 1275 1441 14.38 1243 951 521
5 115 9.94 1184 10.83 10.44 754 592
16 0.74 812 10.70 1003 8.28 7.07 4.36
17 129 8.04 1373 1516 1318 1045 7.98
18 18 1185 1529 1514 14.04 1159 9.95
19 121 1165 1348 1217 10.52 8.84 6.38
mean 11 9.68 12.17 11.43 9.75 7.98 5.98

SD 0.42 1.46 1.93 2.18 1.91 1.68 1.42



Table 11 Blood lactate concentration of MR group.

MASSAGE RECOVERY

# rest afex.0  5min.  10min. 15 min. 20 min. 30 min.
1 161 7.92 8.50 7.88 6.74 5.70 441
2 0.X5 931 8.40 8.58 6.59 5.26 4.06
3 0.53 9.86 11.25 8.33 6.73 5.94 4.49
4 0.93 8.24 11.25 6.73 5.82 4.44 4.30
5 1.13 X.45 9.27 7.05 6.98 6.64 5.36
6 0.90 8.15 10.32 10.19 9.65 7.51 5.72
7 1.04 10.98 13.95 10.21 9.12 7.54 5.69
X 0.79 8.92 11.05 8.04 7.12 6.54 453
9 1.25 10.07 10.96 10.70 9.02 8.61 6.49
10 1.10 741 1341 10.10 9.24 7.34 4.59
n 1.16 8.81 10.20 9.52 8.23 6.27 4.13
12 1.72 8.98 8.81 7.88 5.63 4.82 3.75
13 0.89 12.05 12.50 11.64 9.54 8.31 5.37
14 143 10.43 1118 10.19 8.65 6.97 4.89
15 1.27 1171 13.27 10.86 9.51 7.34 6.73
i6 11 9.34 13.18 11.49 8.98 7.01 453
17 152 9.63 11.93 9.45 8.74 7.05 5.04
IX 0.90 891 8.82 8.07 7.55 6.11 4.86
19 0.81 10.36 12.06 10.60 951 7.06 5.96
20 151 9.86 1021 9.85 7.63 5.99 4.17
nem 1.12 9.47 11.03 9.37 8.05 6.62 4.95

D 0.31 1.23 1.72 1.45 1.32 1.08 0.83
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APPENDIX C

Lactate Analyzer

1 Press MENU until the following display appears.

| RUN-O RECALL-1
SETUP-2 DIAG3

2. Select Run by pressing ENTER.

SAVPLE-O
CAL-1 PRIME2

3. Select the Calibration cycle by pressing 1, then ENTER.

WAT

If there is problem, the display will read

INJECT 5 mmol/L

STANDARD...

4. Inject the 5 mmol/L standard. When you remove the injection device, you should sec

RUNNING...

STIR ON

RUNNING.
REF ON

WASHING.

WAIT

INJECT 5 mmol

CALIBRATOR CHECK

5. Inject the 5 mmol/L standard to verify a successful calibration. Aow you should see

RUNNING. .

STIR ON

RUNNING...

REF ON
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WASHING.

CAL CHECK

XX XXmmoi
|

The acceptable range is from 4.90 to 5.10 mmol/L. If the result is outside of this range
repeat the calibration process in order to eliminate the possibility of improper

injection technique. If the calibration was successful press MENU

SAMPLE -0

CAL -1 PRIME-2
6. Check the linearity of the membrane by injecting a sample of either the YSI 2327
lactate standard

Press ENTER, and the display will read.

ENTER ID » XXX

No ID # is required so press ENTER, the display will read..

WAIT

INJECT SAMPLE.

7. Inject the sample. When you remove the Syringepet or Injector,y0U will see

RUNNING

STIR ON

RUNNING.

REF ON

»xxx XX.Xxmmol/L

WASHING

MM/DD/YY HH:MM

#xxx XX.Xxmmpl/L

The sample result will be displayed along with the ID# (in this case 000), date land

time.



8 Ifthe resultisacceptable press MENU and the display will read...

SAMPLE-0

CAL-1 PRIME-2

You are now ready to measure samples.



Quality control for assay of lactate concentration

The assay of lactate concentration had been done by using automated lactate
analyzer (YSI ]HDSport, Ohio, USA). The standard lactate solution (5 mmol/l) is
used as the test agent. Intra- assay variation was done by 20 repeated assay on the
same day. Inter-assay variation was done by performing the assay once each day
for ZJdays. Mean, standard deviation and %0CV were calculated and shown below.

%CV=SD.x 100

X

Intra-assay variation Inter-assay variation
52 459
516 463
5.86 456
5.09 457
519 503
4.9 492
515 502
515 4.36
4.86 495
525 51
454 52
47 44
45 5.16
493 47
52 5.86
467 45
473 509
473 493
4.76 519
435 5.2
495 X 4.906
0.345486 D 0.34733

6.97943 %cv 7.2359%



APPENDIX D

OMC (Quinton Metabolic Cart)

1

10.

11.

12
13
14

15.

Calibration
Power up the QMC and allow it to warm up for at least 30 minutes prior to
calibration.
From the Main Menu, select [Callb], then press [Enterl
select Analyzer Calibrate, then press [Enterl
select Gas Autocal, then press [Enter!.
Within one minute, the gas analyzer will calibrate automatically. The screen will
display the tolerance limits.
select Pneumotach Calibrate, then press [Enterl,
Enter environmental conditions, then press |FI10L Do you want to save Edited
Ambient Conditions? (YN) |Y| appears on the display.
Press |Enter|. Patient data file update appears and Zero flow valts is highlighted in
red in the upper right comer of the screen.
Adjust the Pneumotach zero control knob so that the Zero Flow reads O.OQ0Qv i
0.020V.
Press [F 101 when the pneumotach zero value is set.
Attach the 3-liter syringe to the breathing valve assembly, then follow the prompts
on the bottom of the display.
Press [ESC! to return to the CaliD submenu.
select BXB Calibrate, then press [Enter|. Calibrate BxB Response appears.
Press [Enter! The response and the delay times for the 02 and C02 analyzers

appear.

Press [ESCJ twice to return to the Main Menu.



A

IL  Patient

Before performing an exercise study you must enter the patient’s biographical data.
1. From the Menu, select Patient, then press [Enter].
2. select ENter New Patient, then press [Enter]. The patient information display

appears.
3. Enter all appropriate data, then press JF10|. The screen displays Do you Want for
Save this
Patient Data? [YN][Y/.
4. Press [Enter] to return to Patient submenu, then press [Esc] to return to the Main

Menu.
[Il.  Test

Before starting an exercise study, make sure that:

* You have explained the testing procedure to the patient.

* You have entered patient biographical data into the QMC.
» The QMC has been powered up for at least 30 minutes.
*You have calibrated the QMC.

* Headgear, breathing valve and expired hose are in place.
» The BxB line is in place.

» The patient is sitting comfortably on the cycle ergometer.

* The QMC is in the appropriate menu for Exercise Study.



APPENDIX E

TRADITIONAL THAI MASSAGE




LEG MASSAGE

The giver kneels on the left side of the receiver near the feet (this is just to
avoid confusion on the part of the reader and for clarity of explanation and illustration
. sitting on the right side is also permissible all you have to do is reverse everything in

the instructions, that is, changing left to right and vice versa).

76
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1 Massage begins on the right foot. The giver reaches over and bends the
rights leg slightly so that the sole of the foot is turned upward. Presson points 1, 2, 3
with two thumbs, one on top of the other, then press on points 4, 5, 6 following the
underside of the bone which can be felt along the curve on the side of the foot. (The

whole part o f the sole could also be pressed in the same manner.)



2. Straighten the leg out again and press with two thumbs, directly under the
edge of the shin bone. Roll your thumbs slightly as if trying to get under the bone.

Press along the line from ankle to knee, starting from point 7 (above the ankle bone).



3. Press in the same maner from point 8 along the middle line of the calf
muscle from ankle to knee. Then press on point 9 directly on the Achilles tendon and
move all the way up to the upper leg on the back of the thigh. Working on the upper
leg could become easier if the leg is bent slightly so'that the back side of the thigh iS

more exposed.
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4. Straighten the leg once again and then on the inner side of the thigh using
both thumbs together. The first line starts from a small dent above the knee. Another
way to locate the starting point for this line is to draw an imaginary square around the
kneecap and start from the upper comer on the inside of the thigh. Work your way up
until you are close to the groin then move bach to the second path which lies parallel to

and under the first one. An indentation in the space between two muscles can be felt at

the starting point on this line.



5. The give gets up at this point and moves over to the other side (right side) of
the receiver. Still working on the same leg (right leg, in this case), he presses with both
thumbs on the point where the shin bone meets the foot bones. The following point is
on the top 6fthe foot, then the thumbs are separated in order to press on the four points
in the grooves between the toes. Press two points simultaneously but try to leave one

point between the two being pressed so that the thumbs will not bump into each other.
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6. Work on the next three lines on the outer side of the leg using both thumbs,
one on top of the other . The first line is next to the edge of the shin bone (remember
always to roll your thumbs whenever you work on the edge of a bone). The second line
can be located by feeling for a ridge above the ankle bone (the fibular). Press along the
top side of this bone parallel to the first one. The third is farther down right below the
fibular, and'also parallel to the second line. If this last line is hard to get at, you can
bend the leg up and use one hand to pull on the knee while the other hand, using the

thumb (pointing upward toward the knee), presses along the line.
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7. Work on the knee cap by pressing on the four points as indicated in the
illustration. Press toward the centre of the knee cap on points 1, 2, 4 but push point 3
away in the'opposite direction. For points 1 and 2, one thumb is placed on top of the
other, the giver sits facing the receiver’s head. For point 3, the giver sits face across,
thumbs are placed side by side pointing away from the kneecap. For point 4, press with

the thumb tips touching.



. Using the heel of one hand (left hand in this case), press on the line directly
above the knee. The hand should cup around the shape of the thigh with the thumb on
one side and the fingers on the other, to prevent slipping. Fingers should be pointing
toward the foot while the other hand rests lightly below the knee, keeping in mind the

principle of making the “circuit of energy”.
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9. Press on the two lines on the outer side of the upper leg with both thumbs,

one on top of the other. The first line starts at the upper comer of the imaginary square
around the kneecap and the second one starts on the indentation between the two

muscles below and parallel to the first line.
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10. Bend the leg by picking the knee up and placing the sole of the foot
touching the floor close to the hip. Then push the bent leg down toward the left knee so
that the sole of the foot on the side of the small toes slides up and away from the door
while the big toe side is pressed down.
With one hand on each end of the leg, fingers pointing away from each other,
push down and out, using the heels ofthe hands.. Do this three times, each time moving
the left hand a little closer to the right hand above the knee which stays in the same

place.
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Then move the left hand to the side of the heel directly under the ankle bone,

press both hands down and out once more.
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] 1 Release the hands so [hat the knee moves back to its former position away
from and almost perpendicular to the door. Slide the foot out a little; the leg is NOW
like an A standing on the floor. Use both hands alternately to pull on the calf muscle
while holding the foot in place with both knees from a kneeling position. Work up and

down along the back of the calf afew times.

12. Lift leg and the foot away from the floor. With the right hand holding on to
the right foot, insert the left wrist and lower arm between the calf and the back of the
thigh. Press the right foot toward the abdomen so that'the ankle is stretched, the calf is
pressed on the arm and the arm is then pressed on the thigh. Move this arm up and

down and press several times.
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133 Turn the leg so that its outer side is touching the floor. Then, with the right
foot, press on the back side of the right thigh. While the foot pushes out, the right hand
grasps the recipient’s left knee and the left hand grasps the right ankle, and then pull
with both hands simultaneously. Work up from the area above the knee to the top of
the thigh using either the outer edge of the foot or the heel. Repeat a few times.

14. Insert the left foot behind the receiver’s right knee with the heel close to or
touching the thigh. Fold the leg by pushing on the back of his foot toward the groin
with the right hand and pull on the top of the knee with the left hand as if you are
turning a big'wheel. This is to stretch the muscles on the front of the leg and the ankle.
In stretching, always keep in mind that each person has-his own level of flexibility. Do
it slowly and, once you reach the limit, try to hold still for a few seconds before

releasing to give the muscles time to relax.



15. With the middle joint of the right hand index finger resting lightly on the
upper comer of the pelvic bone, the heel of the hand is turned slightly inward so that it
covers the spot directly above the artery on the groin. Place your left hand on top of the
right hand and, leaning forward, slowly press your body weight on the area directly
above the artery. Stay put in that position for 50 seconds then very slowly release the
pressure. Upon this release, the receiver should feel a surge of warmth rushing toward
the foot. This effect is caused by the rush of the blood down the leg in the femural
artery after the let up in pressure. This is believed to stimulate the flow of the “prana”
as well as blood circulation. Hence, the Thai technical term for this is “pred pra-too
lome” (opening the gate of the wind). The “wind”in this context means “prana”.
Because the application of this technique can cause a strain on the heart, it is not

advisable to use it on a person with high blood pressure or heart condition.



90

16. Stretch the muscles on the front of the leg and the ankle by placing one
hand on the thigh and the other on the back of the foot, then press down and outward.

Move the upper hand along the top of the thigh after each release. Repeat a few times.

17. Hook one hand under the heel so that the ball of the foot and the toes are
touching the inner side of the forearm. Pull on the heel'and stretch the Achilles tendon
by pressing the toes toward the shin while the other hand presses down above the knee.

Do this once or twice; remember to hold the stretch for a few seconds each time.



18. Crack each toe by pulling at them one by one. Mark sure that you do not
pull too strongly and cause injuries to the joints. This technique is best executed when
the giver kneels at the side of the receiver facing across, and leaning sideways away
from the receiver'each time you pull on atoe. -

This technique can also be replaced by just kneading each toe without pulling
on it if the receiver is anxious about having the toes cracked.

19. Now you should be in the starting position for the other leg. Repeat the
process from 1to 18 on the left leg. Remember to reverse the instructions from “right”
to “left” and vice versa. Once you have acquired enough skill to do leg massage
without consulting the book, it should take about 20 or 30 minutes at most to finish
both legs. The whole body massage should last from one and a half to two hours,

depending on the need ofthe receiver and on your meticulousness.

9
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