
REFERENCES

A n g l e t o n  P . C h a n d ie r  W L . S c h m e r  G .  D iu r n a l  v a r i a t i o n  o f  t i s s u e - t y p e  

p l a s m in o g e n  a c t i v a t o r  a n d  i t s  r a p id  i n h i b i t o r  ( P A I - 1  ) .  C i r c u l a t i o n  

1 9 8 9 ;  7 9 : 1 0 1 - 6 .

A u w e r x  J ,  B o u i l l o n  R , C o l l e n  อ ,  G e b o e r s  J .  T i s s u e  -  t y p e  p l a s m in o g e n  

a c t i v a t o r  a n t i g e n  a n d  p la s m in o g e n  a c t i v a t o r  i n h i b i t o r  in  d i a b e t e s  

m e l l i t u s .  A r t e r i o s c l e r o s i s  1 9 8 8 ;  8 : 6 8 - 7 2 .

A z n a r  J ,  E s t e l le s  A ,  T o r m o  G , e t  a l .  P la s m in o g e n  a c t i v a t o r  i n h i b i t o r  

a c t i v i t y  a n d  o t h e r  f i b r i n o l y t i c  v a r i a b l e s  in  p a t i e n t s  w i t h  c o r o n a r y  

a r t e r y  d i s e a s e .  B r  H e a r t  J  1 9 8 8 ;  5 9 : 5 3 5 - 5 4 1 .

A l - Z a h r a n i  H , L o w e  G D O ,  D o u g la s  J T ,  C u s c h ie r i  R , P o l l o c k  J G ,  S m i t h  

w c s . I n c r e a s e d  f i b r i n  t u r n o v e r  in  p e r i p h e r a l  a r t e r i a l  d i s e a s e :  

c o m p a r i s o n  w i t h  a  p o p u l a t i o n  s t u d y .  C l in  H e m o r h e o l  1 9 9 2 ;  1 2 : 8 6 7 - 7 2 .

C o r t e l l a r o  ทา,C o f r a n c e s c o  E . B o s c h e t t i  C .M u s s o n i  L . D o n a t i  M B . C a r d i l l o  

M ,e t  a l . I n c r e a s e d  f i b r i n  t u r n o v e r  a n d  h ig h  P A I - 1  a c t i v i t y  a s  

p r e d i c t o r s  o f  i s c h e m i c  e v e n t s  in  a t h e r o s c l e r o s i s  p a t i e n t s .  A  c a s e -  

c o n t r o l  s t u d y . T h e  P L A T  G r o u p . A r t e r i o s c l e r  T h r o m b  1 9 9 3 ; 1 3 : 1 4 1 2 - 7 .

C h a n d l e r  W L ,  T h e  h u m a n  f i b r i n o l y t i c  s y s t e m .  C r i t  R e v  O n c o l  H e m a t o l  

1 9 9 6 ;  2 4 : 2 7 - 4 5 .

C h a n d l e r  W L ,  A le s s i  M C ,  A i l l a u d  M F ,  H e n d e r s o n  p ,  V a g u e  p ,  J a h a n  -  

V a g u e  I. C le a r e n c e  o f  T P A  a n d  T P A /P A I - 1  c o m p le x :  r e l a t i o n s h ip  to  

e le v a t e d  T P A  a n t i g e n  in  p a t i e n t s  w i t h  h ig h  P A I - 1  a c t i v i t y  le v e ls .  

C i r c u l a t i o n  1 9 9 7 ;  9 6 : 7 6 1 - 8 .

C h a n d l e r  W L ,  L e v y  w c , S t r a t t o n  J R .  T h e  c i r c u l a t o r y  r e g u l a t i o n  o f  t - P A  

a n d  U -P A  s e c r e t i o n ,  c l e a r a n c e  a n d  i n h ib i t i o n  d u r i n g  e x e r c i s e  t h e  

i n f u s io n  o f  i s o p r o t e r e n o l  a n d  p h e n y le p h r i n .  C i r c u l a t i o n  1 9 9 5 ;

9 2 : 2 9 8 4 - 9 4 .



64

D e s o u z a  A C ,  D e n g e l  R D ,  R o g e r s  A M ,  C o x  K a n d M a c k o  F R . F ib r i n o l y t i c  

r e s p o n s e s  t o  a c u t e  p h y s i c a l  a c t i v i t y  in  o l d e r  F l y p e r t e n s i v e  m e n .  J  

A p p l  P h y s io l  1 9 9 7 ;  8 2 ( 6 ) :  1 7 6 5 - 1 7 7 0 .

E m e is  J J .  T i s s u e  t y p e  p l a s m in o g e n  a c t i v a t o r .  V a s c u l a r  c o n t r o l  o f

h e m o s t a s i s .  N e t h e r l a n d s ,  G o r d o n  a n d  B r e a c h  S c ie n c e  P u b l i s h e r  S A ,  

1 9 9 6 .

F u s t e r  V ,  B a d im o n  L . B a d im o n  J J . C h e s e b r o  J H .  T h e  p a t h o g e n e s i s  

c o r o n a r y  a r t e r y  d i s e a s e  a n d  t h e  a c u t e  c o r o n a r y  s y n d r o m e s .  N .

E n g l  ช . M e d .  1 9 9 2 ;  3 2 6 : 3 4 2 - 5 0 , 3 1 0 - 8 .

F r a n c is  R B  J r ,  K a w a n is h i  อ ,  B a r u c h  T ,  M a h r e r  p ,  R a h im t o o la s ,  F e in s t e in  

D l.  I m p a i r e d  f i b r i n o l y s i s  in  c o r o n a r y  a r t e r y  d i s e a s e .  A m  H e a r t  ช 

1 9 8 8 ;  1 1 5 : 7 7 6 - 8 0 .

F u s t e r  V ,  A l e x a n d e r  W R ,  O ’ R o u r k e  A R ,  R o b e r t s  R , K in g  III B S ,  W e l le n s  

J J H ,  e t  a l .  T h e  H e a r t .  1 0 th e d .  U S A :  T h e  M e  G r a w - H i l l  C o m p a n e s  

2 0 0 1 ;  1 0 6 5 - 1 0 9 3 .

F e r n h a l l  B ,  S z y m a n s k i  M L ,  G o r m a n  A P ,  M i la n i  ช, P a u p  C D ,  K e s s le r  M C .  

F ib r i n o l y t i c  a c t i v i t y  is  n o t  d e p e n d e n t  u p o n  e x e r c i s e  m o d e  in  p o s t -  

m y o c a r d i a l  i n f a r c t i o n  p a t i e n t s .  E u r  J  A p p l  P h y s io l  1 9 9 8 ;  7 8 : 2 4 7 -  

2 5 2 .

G a f f n e y  P J ,  B r a s h e r  M .  S u b u n i t  s t r u c t u r e  o f  t h e  p l a s m in - i n d u c e d

d e g r a d a t i o n  p r o d u c t s  o f  c r o o s - l i n k e d  f i b r i n . B i o c h e m  B io p h y s  A c t a  

1 9 7 3 ; 2 9 5 : 3 0 8 - 1 3 .

P le g d e  ss, G o ld f a r b  H A ,  F t e g d e  ร .  C lo t t i n g  a n d  f i b r i n o l y t i c  a c t i v i t y  

c h a n g e  d u r i n g  t h e  1 h  a f t e r  a  s u b m a x im a l  r u n .  M e d  S c i  S p o r t s  

E x e r c  2 0 0 1 ;  3 3 ( 6 ) :  8 8 7 - 8 9 2 .

H a m s t e n  A . W im a n  B , d e  F a ir e  บ , B l o m b a c k  M . I n c r e a s e d  p la s m a  le v e ls  

o f  a  r a p i d  i n h i b i t o r  o f  t i s s u e  p la s m in o g e n  a c t i v a t o r  in  y o u n g  

s u r v i v o r s  o f  m y o c a r d ia l  i n f a r c t i o n .  N  E n g l  ช M e d  1 9 8 5 ;  3 1 3 : 1 5 5 7 - 6 3 .



65

H a m s t e n  A , d e  F a i r e  บ ,W a l l d i u s  G .D a h le n  G .S z a m o s i  A . L a n d o u  c . e t  a t .  

P la s m in o g e n  a c t i v a t o r  i n h i b i t o r  in  p l a s m a : r i s k  f a c t o r  f o r  r e c u r r e n t  

m y o c a r d i a l  i n f a r c t i o n .  L a n c e t  1 9 8 7 ;  2 : 3 - 9 .

H o y la e r t s  M ,  R i j k e n  D C ,  L i jn e n  H R ,  C o l l e n  อ .  K in e t i c s  o f  t h e  a c t i v a t i o n  o f  

p l a s m in o g e n  b y  h u m a n  t i s s u e  p l a s m in o g e n  a c t i v a t o r :  r o le  o f  f i b r i n  . 

J  B io l  C h e m  1 9 8 2 ;  2 5 7 : 2 9 1 2 - 9 .

H a m s t e n  A , W a l l d i u s  G . S z a m o s i  A . B I o m b a c k  M ,D e  f a i r e  บ ,D a n le n  G , e t  

a l .  P la s m in o g e n  a c t i v a t o r  i n h i b i t o r  in  p la s m a : r i s k  f a c t o r  f o r  

r e c u r r e n t  m y o c a r d i a l  i n f a r c t i o n .  L a n c e t  1 9 8 7 ;  2 : 3 - 7 .

I c h i n o s e  A ,  T a m a k i  T ,  A o k i  N . F a c t o r  X I I I  -  m e d ia t e d  c r o s s - l i n k i n g  o f  

N H 2- t e r m in a l  p e p t i d e  o f  O t2- p l a s m in  i n h ib i t o r  t o  f i b r i n .  F E B S  L e t t  

1 9 8 3 ;  1 5 3 : 3 6 9 - 7 1 .

J a n s s o n  J H , N i l s s o n  T K .O I o f s s o n  B O .T is s u e  p la s m in o g e n  a c t i v a t o r  a n d  

o t h e r  r i s k  f a c t o r  a s  p r e d i c t o r s  o f  c a r d i o v a s c u l a r  e v e n t s  in  p a t i e n t s  

w i t h  s e v e r e  a n g i n a  p e c t o r i s .  E u r  H e a r t  1 9 9 1 ;  1 2 : 1 5 7 - 6 1 .

J a n s s o n  J H . O I o f s s o n  B O ,N i l s s o n  T K .  P r e d i c t i v e  v a lu e  o f  t i s s u e

p la s m in o g e n  a c t i v a t o r  m a s s  c o n c e n t r a t i o n  o n  l o n g - t e r m  m o r t a l i t y  in  

p a t i e n t s  w i t h  c o r o n a r y  a r t e r y  d i s e a s e . C i r c u la t i o n  1 9 9 3 ; 8 8 : 2 0 3 0 - 4 .

J u h a n - V a g u e  I . V a la d ie r  J .A I e s s i  M C .A i l l a u d  M F .A n s a ld i  J ,  P h i l l i p - J o e t  

c,e t a l .  D e f i c i e n t  t - P A  r e le a s e  a n d  e le v a t o r  P A  i n h i b i t o r  l e v e ls  in  

p a t i e n t s  w i t h  s p o n t a n e o u s  o r  r e c u r r e n t  d e e p  v e n o u s  t h r o m b o s i s .  

T h r o m b  H a e m o s t  1 9 8 7 ;  5 7 : 6 7 - 7 2 .

K l i n g e r  K W ,  W in q v i s t  R , R ic c lo  A ,  e t  a l .  P la s m in o g e n  a c t i v a t o r  i n h i b i t o r  

t y p e  1 g e n e  is  l o c a t e d  a t  r e g io n  q  2 1 , 3  -  q  2 2  o f  c h r o m o s o m e  7  

a n d  g e n e t i c a l l y  l i n k e d  w i t h  c y s t i c  f i b r o s i s .  P r o c  N a t l  A c a d  S c i  U S A  

1 9 8 7 ;  8 4 : 8 5 4 8 .

K r u i t h o f  E K O ,  N ic o lo s a  G ,  B a c h m a n n  F . P la s m in o g e n  a c t i v a t o r  i n h i b i t o r



66

1 : d e v e l o p m e n t  o f  a  r a d i o im m u n o a s s a y  a n d  o b s e r v a t i o n s  o n  its  

p la s m a  c o n c e n t r a t i o n  d u r i n g  v e n o u s  o c c l u s i o n  a n d  a f t e r  p la t e le t  

a g g r e g a t i o n .  B lo o d  1 9 8 7 ;  7 0 : 1 6 4 5 - 5 3 .

K o o is t r a  T ,  S p r e n g e r s  E D ,  V a n  H in s b e r g h  V W H .  R a p id  i n a c t i v a t i o n  o f  t h e  

p la s m in o g e n  a c t i v a t o r  i n h i b i t o r  u p o n  s e c r e t i o n  f r o m  c u l t u r e d  

h u m a n  e n d o t h e l i a l  c e l l .  B io c h e m  J  1 9 8 6 ;  2 3 9 : 4 9 7 - 5 0 3 .

L o w e  G D O ,  Y a r n e l l  J W G ,  S w e e t n a m  P M , R u m le y  A ,  T h o m a s  H F ,  E lw o o d  

P C . F ib r in  D - d im e r ,  t i s s u e  p l a s m in o g e n  a c t i v a t o r ,  p l a s m in o g e n  

a c t i v a t o r  in h ib i t o r ,  a n d  t h e  r i s k  o f  m a jo r  i s c h e m i c  h e a r t  d i s e a s e  in  

t h e  C a e r p h i l l y  s t u d y .  T h r o m b  F la e m o s t  1 9 9 8 ;  7 9 : 1 2 9 - 3 3 .

L o w e  G D O ,  R u m le y  A .  U s e  o f  f i b r i n o g e n  a n d  f i b r i n  in  p r e d i c t i o n  o f  

a r t e r i a l  t h r o m b o t i c  e v e n t s .  T h r o m b  F la e m o s t  1 9 9 9 : 8 2 : 6 6 7 - 7 2 .

L e e  A J ,  F o w k e s  F G R ,  L o w e  G D O ,  R u m le y  A .  F ib r in  D - d im e r ,  

h a e m o s t a t i c  f a c t o r s  a n d  p e r i p h e r a l  a r t e r i a l  d i s e a s e .  T h r o m b  

H a e m o s t  1 9 9 5 ;  7 4 : 8 2 8 - 3 2 .

L in d a h l  T L ,  O h ls s o n  P I, W im a n  B . T h e  m e c h a n is m  o f  t h e  r e a c t i o n  

b e tw e e n  h u m a n  p l a s m in o g e n  -  a c t i v a t o r  i n h i b i t o r  1 a n d  t i s s u e  

p la s m in o g e n  a c t i v a t o r .  B io c h e m  J  1 9 9 0 ;  2 6 5 : 1 0 9 - 1 3 .

L e v i  M ,  B ie m o n d  B J ,  V a n  Z o n n e v e ld  A - J ,  t e n  C a t e  J W ,  P a n n e k o e k  

H . I n h ib i t i o n  o f  p l a s m in o g e n  a c t i v a t o r  i n h i b i t o r  -  1 a c t i v i t y  r e s u l t s  in  

p r o m o t i o n  o f  e n d o g e n o u s  t h r o m b o l y s i s  a n d  i n h ib i t i o n  o f  t h r o m b u s  

e x t e n s io n  in  m o d e l s  o f  e x p e r im e n t a l  t h r o m ly s i s .  C i r c u l a t i o n  1 9 9 2 ;  

8 5 : 3 0 5 - 1 2 .

L in  X , E l - S a y e d  S M ,  W a t e r h o u s e  ป, R e i l l y  T .  A c t i v a t i o n  a n d  D is t u r b a n c e  

o f  b l o o d  H a e m o s t a s i s  f o l l o w in g  s t r e n u o u s  p h y s i c a l  e x e r c i s e .  I n t  J  

S p o r t s  M e d  1 9 9 9 ;  2 0 : 1 4 9 - 1 5 3 .

L ip  G Y H ,  L o w e  G D O .  F ib r in  D - d im e r :  a  u s e f u l  c l i n i c a l  m a r k e r  o f  

t h r o m b o g e n e s is  ? .C I in  S c i  1 9 9 5 ;  8 9 : 2 0 5 - 1 4 .



67

Maiello M, Boeri อ, Podesta F, et al. Increased expression of tissue 
plasminogen activator and its inhibitor and reduced fibrinolytic 
potential of human endothelial cells cultured in elevated glucose. 
Diabetes 1992;41: 1009-15.

Michaels L. Aetiology of coronary artery disease:an nistorical approach. 
Br Heart J 1966; 28:258-64.

Meade TW,Ruddock V,Stirling Y.Chakrabarti R,Miller GJ. Fibrinolytic 
activity,clotting factors,and long-term incidence of ischemic heart 
disease in the Northwick Park Heart studies. Lancet 1993; 
342:1046-9.

Margaglione M, Di Minno G, Grandone E, et al. Abnormally high 
circulation levels of tissue plasminogen activator activator and 
plasminogen activator inhibitor-1 in patients with a history of 
ischemic stroke. Arterioscler Thromb 1994;14:1741-5.

Milani RV and Lavie CJ. Disparate effects of out-patient cardiac and 
pulmonary rehabilitation programs on work efficiency and peak 
aerobic capacity in patients with coronary disease or severe 
obstructive pulmonary disease. J Cardiopulm Rehabil, 1998; 18(1)
: 17-22.

Nordenhem A, Wimen B. Tissue plasminogen activator (t-PA) antigen in 
plasma: correlation with different tPA/inhibitor complexes. Scand J 
Clin Lab Investig 1998; 58:475-84.

Opie HL, Gersh JB, Kaplan MN, Gotto MA, White DH et al. Drugs for the 
Heart. Philadelphia, Pennsylvania. 2001.

Paramo AJ, Olavide I, Barba J, Montes R, Panizo c , Munoz CM et al. 
Long-term cardiac rehabilitation program favorably influences 
fibrinolysis and lipid concentrations in acute myocardial infarction. 
Haematologica 1998; 83:519-524.



68

Pandolfi A, lacoviello L, Capani F, Vitacolonna E, Donati MB, Consoli A. 
Glucose and insulin independently reduce the fibrinolytic potential 
of human vascular smooth muscle cells in culture. Diabetologia 
1996;39:1425-31.

Pennica อ, Holmes WE, Kohr WJ, et al . Cloning and expression of 
human tissue plsminogen activator. Proc Natl Acad Sci USA 1983; 
80:349.

Pfeffer M. ACE inhibition in acute myocardial infarction. N Engl J Med 
1995; 332:118.

Rauramaa R, Li G, Vaisanen BS. Dose-response and coagulation and 
hemostatic factors. Med Sci Sports Exerc 2001; S516-517.

Rijken DC, Wijngaards G, Zaal -  De Jong, Welbergen ช. Purification and 
partial characterization of plasminogen activator from human 
uterine tissue. Biochim Biopyys Acta 1979; 580:140.

Rijken DC, Wijngaards, Welbergen ช. Relationship between tissue 
plasminogen activators and the activators in blood and vascular 
wall. Thromb Res 1980; 18:815.

Rijken DC, Juhan -  Vague I, De CockF, Collen D. Measurement of 
human tissue-type plasminogen activator by a two-site 
immunoradiometric assay. ช Lab Clin Med 1983; 101:274.

Ridker PM,Hennekens CH.Cerskus A,stampfer MJ. Plasma
concentration of cross-linked fibrin degradation product (D-dimer) 
and the risk of future myocardial infarction among apparently 
healthy men. Circulation 1994; 90:2236-40.

Robinson K, Loscalzo ช. other risk factor for coronary artery disease. 
Comprehensive Cardiovascular Medicine. Philadelphia, Lippincott 
- Raven Publishers, 1998.

Rydzewski A, Sakata K, Kabayashi A, et al. Changes in plasminogen



69

activator inhibitor-1 and tissue-type plasminogen activator during 
exercise in patients with coronary artery disease. Haemostasis 
1990; 20:305-312.

Savage PD, Brochu M, Poehlman ET, et al. Reduction in obesity and 
coronary risk factor after high caloric exercise training in 
overweight coronary patients. Am Heart J 2003; 146(2):317-23.

Szymanski ML, Pate RR. Effects of exercise intensity, duration and time 
of day on fibrinolytic activity in physically active men. Med Sci 
Sports Exerc 1994; 26(9): 1102-1108.

Schwick HG, Heimburger N, Haupt H. Antiproteinasen des Human 
serums, z  Inn Med 1966; 7:1.

Sprengers ED, Kluft c .Plasminogen activator inhibitors. Blood 
1987:69:381-7.

Salomaa V,Stinson V.Kark JD, Folsom AR,Davis CE,พน KK. Association 
of fibrinolytic parameters with early atherosclerosis:Risk in 
communities study. Circulation 1995; 91:284-90.

stegnar M.Uhrin P.Petemel P, Mavri A.Salobir-Pajnic B,stare ป,Bincer 
BR. The 46/56 sequence polymorphism in the promotor of 
plasminogen activator inhibitor-1 (PAI-1) gene: relationship to 
plasma PAI-1 level in venous thromboembolism.Thromb Heamost 
1998;79:975-9.

Thogersen AM, Jansson JH, Boman K, et al. High plasminogen activator 
inhibitor and tissue plasminogen activator levels in plasma preced 
a first acute myocardial infarction in both men and women: 
evidence for the fibrinolytic system as an independent primary risk 
factor. Circulation 1998; 98:2241-7.

Thompson SG.Kienast ป,Pyke SDM.Haverkate F 1 Van de Loo JCW.
Homeostatic factors and the risk of myocardial infarction or sudden



70

death เก patients with angina pectoris. N Engl J Med 1995; 
332:635-41.

Victor WM, Van H. The vessel wall and hemostasis. Vascular control of 
hemostasis. Netherlands, Gordon and Breach Science Publisher SA, 
1996; 1-9.

Wagner OF, de Vries c , Hohmann c , Veerman H, Pannekoek H.
Interaction between plasminogen activator inhibitor type 1 (PAI-1) 
bound to fibrin and either tissue -  type plasminogen activator (t-PA) 
or urokinase -  type plasminogen activator (u-PA):binding of t- 
PA/PAI-1 complexes to fibrin mediated by both the finger and the 
kringle-2 domain of t-PA. J Clin Invest 1989; 84:647-55.

Wiman B, Ljungberg b, Chmielewska ช, Urden G, Blomback M,
Johnsson H. The fibrionlytic system in deep vein thrombosis. ช Lab 
Clin Med 1985; 105:265-70.

Weiss c , Gunther ร, Bartsch p. Coagulation and fibrinolysis after 
moderate and very exercise in healthy male subjects. Med Sci 
Sports Exerc 1998; 30(2): 246-251.

Womack JC, Ivey MF, Gardner WA, Macko FR. Fibrinolytic response to 
acute exercise in patients with peripheral arterial disease. Med Sci 
Sports Exerc 2001; 33(2): 214-219.

Wenger KN, Smith KL, Froelicher SE, Comoss MP, editors. Cardiac 
rehabilitation: A guide to Practice in the 21 stcentury. New York: 
Marcel Dekker, 1999 ;71-89.



A P P E N D I C E S



72

A P P E N D IX  A 
IN FO M E D  C O N S E N T

I...........................................................have read, understood and
consent to participate in this research. I will perform according to research’s 
agreement

Any way I know I can cancel this research participation any time by 
informing the researcher.

Name
(. )

Name
(.

.Witness
)

Name
(.

. Witness
)
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APPENDIX B
Case Report Form

Arm Subject number Subject initials
□ □  □ □ □  □ □ □

Study Name
Effects of Cardiac Rehabilitation on Fibrinolysis in Patients with Coronary Artery Disease

Principle Investigator name 
Miss Paweena Thongthawee
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Date Arm Subject number Subject initials
□ □ /□ □ /□ □ □ □  □ □  □ □ □  □ □ □

In c lu s io n  C r ite r ia

Yes No
1. เป็นผู้ป่วยโรคหลอดเลือดหัวใจ □  □
2. Functional Class I , Il (NYHA) □  □
3. Lowerest, Moderate Risk (AACVPR) □  □
4. มีระดับ LDL< 130 mg/dL, HDL > 35 mg/dL, Trigleceride < 200 mg/dL □  □
(ทั้งใช้ยาลดไขมันและไม่ใช้ยาลดไขมัน)
ร-หากได้รับยากลุ่ม ACE-แเละ Lipid lower drug ไม่มีการเปลี่ยนแปลงขนาดยา □  □
ขณะเช้าโปรแกรมออกกำลังกาย
6.เพศชาย อายุระหว่าง 40-70 ปี □  □
7-ไม่มีช้อจำกัดในขั้นตอนการออกกำลังกายที่กำหนด □  □
ร-สมัครใจเช้าร่วมการวิจัย □  □

E x c lu s io n  C r ite r ia

Yes No
1. มีความผิดปกติทางด้านโลหิตวิทยา □  □
2. ผู้ป่วยโรคตับ □  □
3. ผู้ป่วยโรคหลอดเลือดหัวใจท่ีมี Functional Class III, IV หรือมีความเล่ียงสูง □  □
4. ผู้ป่วยโรคปอด □  □
ร-มีความรุนแรงของโรคเพิ่มขึ้นขณะออกกำลังกาย □  □
ธ-ผู้ป่วยโรคเบาหวาน □  □
7-ได้รับยาละลายลิ่มเลือด □  □
ร-ไม่ลามารถออกกำลังกายถึง 80%ฃองโปรแกรมท่ีกำหนด □  □

S c reen in g  v is it

Investigator’s signature
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Date Arm Subject number Subject initials
□ □ /□ □ /□ □ □ □  □ □  □ □ □  □ □ □

D e rm o g ra p h ic  d a ta

ส่วนสูง .................... cm.
น้ําหนัก .................... kg.
Resting heart rate .................... beats/min
BP .................... ทาทาHg
ECG ....................
RPE ....................

L a b o ra to r y  d a ta

t-PA activity .................... pg/L
t-PA antigen .................... pg/L
PAI-1 activity .................... pg/L
PAI-1 antigen ....................  pg/L
V02peak   mL/kg/min
50%VO2peak   mL/kg/min
65%V02peak ..................... mL/kg/min

B ase lin e  v is it

Investigator’s signature
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B ase lin e  v is it

Date Arm Subject number Subject initials
□ □ □ □ □ □ □ □

P a t ie n t  i l ln e s s

M e d ic a l h is to r y

Investigator’s signature



W eek  1

Date Arm Subject number
□ □ /□ □ /□ □ □ □  □ □  □ □ □

□ □ /□ □ /□ □ □ □  □ □ /□ □ /□ □ □ □  □ □ /□ □ /□ □ □ □  □ □ /□ □ /□ □ □ □
day 1 day 2 day 3 day 4

warm up ..................... ....................  ..................... ....................
รูปแบบการออกกำลังกาย....................  ....................  ....................  ....................
ความหนัก ..................... ....................  ....................  ....................
ความนาน ..................... ....................  ..................... ....................
Cool down ..................... ....................  ..................... ....................
ECG ..................... ....................................................................................
RPE ........................  .................................................................................................

BP ก่อน ..................... ....................  ..................... ....................
ขณะ ..................... ....................  ..................... ....................
หลัง ..................... ....................  ..................... ....................

Heart rate ก่อน ..................... ....................  ....................  ....................
ขณะ ..................... ....................  ....................  ....................
หลัง ..................... ....................  ....................  ....................

อาการเปล่ียนแปลง ....................  ....................  ....................  ....................
อาการเปล่ียนแปลงขณะออกกำลังกายและการแก่ใฃระบุ
Day 1 อาการเปลี่ยนแปลง ..............................................................................................................

การแก่ใฃ ..............................................................................................................
Day 2 อาการเปล่ียนแปลง ..............................................................................................................

การแก่ไข ..............................................................................................................
Day 3 อาการเปล่ียนแปลง .............................................................................................................

การแก่ไข ..............................................................................................................
Day 4 อาการเปล่ียนแปลง ..............................................................................................................

การแก่ไข ..............................................................................................................

Subject initials 
□ □ □

Investigator's signature
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Date Arm Subject number Subject initials
□ □ /□ □ /□ □ □ □  □ □  □ □ □  □ □ □  

□ □ /□ □ /□ □ □ □  □ □ /□ □ /□ □ □ □  □ □ /□ □ /□ □ □ □  □ □ /□ □ /□ □ □ □  
day 5 day 6 day 7 day 8

warm up ....................  ....................  ....................  ....................
รูปแบบการออกกำลังกาย....................  ....................  ....................  ....................
ความหนัก ....................  ....................  ....................  ....................
ความนาน ....................  ....................  ....................  ....................
Cool down ....................  ....................  ....................  ....................
ECG ....................  ....................................................................................
RPE ....................  .................................................... ....................
BP ก่อน ....................  ....................  ....................  ....................

ขณะ ....................  ....................  ....................  ....................
หลัง ....................  ....................  ....................  ....................

Heart rate ก่อน ....................  ....................  ....................  ....................
ขณะ ....................  ....................  ....................  ....................
หลัง ....................  ....................  ....................  ....................

อาการเปล่ียนแปลง ....................  ....................  ....................  ....................
อาการเปล่ียนแปลงขณะออกกำลังกายและการแกํใขระบุ
Day 1 อาการเปล่ียนแปลง ..............................................................................................................

การแก้ไข ..............................................................................................................
Day 2 อาการเปล่ียนแปลง ..............................................................................................................

การแก้ไข ..............................................................................................................
Day 3 อาการเปล่ียนแปลง ..............................................................................................................

การแก้ไข ..............................................................................................................
Day 4 อาการเปล่ียนแปลง ..............................................................................................................

การแก้ไข ..............................................................................................................

W e e k  2

Investigator’s signature
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Date Arm Subject number Subject initials
□ □ /□ □ /□ □ □ □  □ □  □ □ □  □ □ □  

□ □ /□ □ /□ □ □ □  □ □ /□ □ /□ □ □ □  □ □ /□ □ /□ □ □ □  □ □ /□ □ /□ □ □ □  
day 9 day 10 day 11 day 12

warm up ..................... ....................  ....................  ....................
รูปแบบการออกกำลังกาย....................  ....................  ....................  ....................
ความหนัก ..................... ....................  ....................  ....................
ความนาน ..................... ....................  ....................  ....................
Cool down ....................  ....................  ....................  ....................
ECG ..................... ....................................................................................
RPE ..................... ....................................................................................
BP ก่อน ..................... ....................  ....................  ....................

ขณะ ..................... ....................  ....................  ....................
หลัง ..................... ....................  ....................  ....................

Heart rate ก่อน ....................  ....................  ....................  ....................
ขณะ ....................  ....................  ....................  ....................
หลัง ....................  ....................  ....................  ....................

อาการเปล่ียนแปลง ....................  ....................  ....................  ....................
อาการเปลี่ยนแปลงขณะออกกำลังกายและการแก้!ขระบุ
Day 1 อาการเปล่ียนแปลง ..............................................................................................................

การแก้!ข ..............................................................................................................
Day 2 อาการเปล่ียนแปลง ..............................................................................................................

การแก้!ข ..............................................................................................................
Day 3 อาการเปล่ียนแปลง .............................................................................................................

การแก้ไข .............................................................................................................
Day 4 อาการเปล่ียนแปลง .............................................................................................................

การแก้!ข .............................................................................................................

W e e k  3

Investigator’s signature
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Date Arm Subject number Subject initials
□ □ /□ □ /□ □ □ □  □ □  □ □ □  □ □ □  

□ □ /□ □ /□ □ □ □  □ □ /□ □ /□ □ □ □  □ □ /□ □ /□ □ □ □  □ □ /□ □ /□ □ □ □  
day 13 day 14 day 15 day 16

warm up ....................  ....................  ....................  ....................
รูปแบบการออกกำลังกาย....................  ....................  ..................... ....................
ความหนัก ....................  ....................  ..................... * ....................
ความนาน ....................  ....................  ....................  ....................
Cool down ....................  ....................  ..................... ....................
ECG ....................  ....................................................................................
RPE ....................  ....................................................................................
BP ก่อน ....................  ....................  ....................  ....................

ขณะ ....................  ....................  ....................  ....................
หลัง ....................  ....................  ..................... ....................

Heart rate ก่อน ....................  ....................  ..................... ....................
ขณะ ....................  ....................  ....................  ....................
หลัง ....................  ....................  ..................... ....................

อาการเปล่ียนแปลง ....................  ....................  ..................... ....................
อาการเปล่ียนแปลงขณะออกกำลังกายและการแก้ไขระบุ
Day 1 อาการเปล่ียนแปลง ..............................................................................................................

การแก้ไข ..............................................................................................................
Day 2 อาการเปล่ียนแปลง ..............................................................................................................

การแก้ไข ..............................................................................................................
Day 3 อาการเปล่ียนแปลง ..............................................................................................................

การแก้ไข ..............................................................................................................
Day 4 อาการเปล่ียนแปลง ..............................................................................................................

การแก้ไข ..............................................................................................................

W e e k  4

Investigator’s signature
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Date Arm Subject number Subject initials
□ □ /□ □ /□ □ □ □  □ □  □ □ □  □ □ □  

□ □ /□ □ /□ □ □ □  □ □ /□ □ /□ □ □ □  □ □ /□ □ /□ □ □ □  □ □ /□ □ /□ □ □ □  
day 17 day 18 day 19 day 20

warm up ....................  ....................  ....................  ....................
รูปแบบการออกกำลังกาย....................  ....................  ....................  ....................
ความหนัก ....................  ....................  ....................  ....................
ความนาน ....................  ....................  ....................  ....................
Cool down ....................  ....................  ....................  ....................
ECG ....................  ....................................................................................
RPE ....................  ....................................................................................
BP ก่อน ....................  ....................  ....................  ....................

ขณะ ....................  ....................  ....................  ....................
หลัง ....................  ....................  ....................  ....................

Heart rate ก่อน ....................  ....................  ....................  ....................
ขณะ ....................  ....................  ....................  ....................
หลัง ....................  ....................  ....................  ....................

อาการเปล่ียนแปลง ....................  ....................  ....................  ....................
อาการเปล่ียนแปลงขณะออกกำลังกายและการแก้ไขระบุ
Day 1 อาการเปล่ียนแปลง ..............................................................................................................

การแก้ไข ..............................................................................................................
Day 2 อาการเปล่ียนแปลง ..............................................................................................................

การแก้ไข ..............................................................................................................
Day 3 อาการเปล่ียนแปลง ..............................................................................................................

การแก้ไข ..............................................................................................................
Day 4 อาการเปล่ียนแปลง ..............................................................................................................

การแก้ไข ..............................................................................................................

W e e k  5

Investigator’s signature
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Date Arm Subject number Subject initials
□ □ /□ □ /□ □ □ □  □ □  □ □ □  □ □ □  

□ □ /□ □ /□ □ □ □  □ □ /□ □ /□ □ □ □  □ □ /□ □ /□ □ □ □  □ □ /□ □ /□ □ □ □  
day 21 day 22 day 23 day 24

warm up ....................  ....................  ....................  ....................
รูปแบบการออกกำลังกาย....................  ....................  ..................... ....................
ความหนัก ....................  ....................  ..................... ....................
ความนาน ....................  ....................  ..................... ....................
Cool down ..................... ....................  ..................... ....................
ECG ....................  ....................................................................................
RPE ....................  ....................................................................................
BP ก่อน ....................  ....................  ..................... ....................

ขณะ ....................  ....................  ..................... ....................
หลัง ....................  ....................  ..................... ....................

Heart rate ก่อน ....................  ....................  ..................... ....................
ขณะ ....................  ....................  ....................  ....................
หลัง ....................  ....................  ..................... ....................

อาการเปล่ียนแปลง ....................  ....................  ....................  ....................
อาการเปลี่ยนแปลงขณะออกกำลังกายและการแก้ไขระบุ
Day 1 อาการเปล่ียนแปลง ...............................................................................................................

การแก้ไข ..............................................................................................................
Day 2 อาการเปล่ียนแปลง ..............................................................................................................

การแก้ไข ..............................................................................................................
Day 3 อาการเปล่ียนแปลง ..............................................................................................................

การแก้ไข ..............................................................................................................
Day 4 อาการเปล่ียนแปลง ..............................................................................................................

การแก้ไข ..............................................................................................................

W e ek  6

Investigator's signature
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Date Arm Subject number Subject initials
□ □ /□ □ /□ □ □ □  □ □  □ □ □  □ □ □  

□ □ /□ □ /□ □ □ □  □ □ /□ □ /□ □ □ □  □ □ /□ □ /□ □ □ □  □ □ /□ □ /□ □ □ □  
day 25 day 26 day 27 day 28

warm up ....................  ....................  ..................... ....................
รูปแบบการออกกำลังกาย....................  ....................  ..................... ....................
ความหนัก ....................  ....................  ..................... ....................
ความนาน ....................  ....................  ..................... ....................
Cool down ....................  ....................  ..................... ....................
ECG ....................  ....................................................................................
RPE ....................  ....................................................................................
BP ก่อน ....................  ....................  ..................... ....................

ขณะ ....................  ....................  ..................... ....................
หลัง ....................  ....................  ..................... ....................

Heart rate ก่อน ....................  ....................  ..................... ....................
ขณะ ....................  ....................  ..................... ....................
หลัง ....................  ....................  ..................... ....................

อาการเปล่ียนแปลง ....................  ....................  ..................... ....................
อาการเปล่ียนแปลงขณะออกกำลังกายและการแกํใขระบุ
Day 1 อาการเปล่ียนแปลง ..............................................................................................................

การแก้ไข ..............................................................................................................
Day 2 อาการเปล่ียนแปลง ..............................................................................................................

การแก้ไข ..............................................................................................................
Day 3 อาการเปล่ียนแปลง ..............................................................................................................

การแก้ไข ..............................................................................................................
Day 4 อาการเปล่ียนแปลง ..............................................................................................................

การแก้ไข ..............................................................................................................

W e ek  7

Investigator’s signature
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Date Arm Subject number Subject initials
□ □ /□ □ /□ □ □ □  □ □  □ □ □  □ □ □  

□ □ /□ □ /□ □ □ □  □ □ /□ □ /□ □ □ □  □ □ /□ □ /□ □ □ □  □ □ /□ □ /□ □ □ □  
day 29 day 30 day 31 day 32

warm up ..................... ....................  ....................
รูปแบบการออกกำลังกาย..................... ....................  ....................  ....................
ความหนัก ..................... ....................  ....................  ....................
ความนาน ..................... ....................  ....................  ....................
Cool down ..................... ....................  ....................  ....................
ECG ..................... ....................................................................................
RPE ............................ .................................................................................................................

BP ก่อน ..................... ....................  ....................  ....................
ขณะ ..................... ....................  ....................  ....................
หลัง ..................... ....................  ....................  ....................

Heart rate ก่อน ..................... ....................  ....................  ....................
ขณะ ..................... ....................  ....................  ....................
หลัง ..................... ....................  ....................  ....................

อาการเปล่ียนแปลง ....................  ....................  ....................  ....................
อาการเปล่ียนแปลงขณะออกกำลังกายและการแก่ใขระบุ
Day 1 อาการเปล่ียนแปลง ..............................................................................................................

การแก่ไข ..............................................................................................................
Day 2 อาการเปล่ียนแปลง ..............................................................................................................

การแก่ไข ..............................................................................................................
Day 3 อาการเปล่ียนแปลง ..............................................................................................................

การแก่ไข ..............................................................................................................
Day 4 อาการเปล่ียนแปลง ..............................................................................................................

การแก่ไข ..............................................................................................................

W e e k  8

Investigator’s signature
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W e e k  8

Date Arm Subject number
□ □ □ □ □

Laboratory data Before exercise (time............. )
t-PA activity ....................  |ag/L
t-PA antigen ....................  (J.g/L
PAI-1 activity   |0.g/L
PAI-1 antigen   ^g/L
Laboratory data after exercise 30 min (time......
t-PA activity ....................  |ag/L
t-PA antigen ....................  |ig/L
PAI-1 activity   |ig/L
PAI-1 antigen   |ag/L

)

Subject initials
□ □ □

Investigator’s signature
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Final visit
Date Arm Subject number Subject initials

□ □ /□ □ /□ □ □ □  □ □  □ □ □  □ □ □

Dermographic data
ส่วนสูง ....................  cm.
น้ําหนัก ....................  kg.
Resting heart rate ....................  beats/min
BP ....................  mmHg
ECG ....................
RPE ....................

Laboratory data
V02peak ....................  mL/kg/min
50%VO2peak ....................  mL/kg/min
65%V02peak .....................  mL/kg/min

Investigator's signature
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Concomitant Medication
ลำดับท่ี ซนิดของยา ความถ่ี วันท่ีเร่ิม วันท่ีหยุด หมายเหตุ

Investigator’s signature
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Date

□ การเก็บข้อมูลครบถ้วนสมบูรณ์
□ ไม่ลามารถเก็บข้อมูลได้ครบถ้วนสมบูรณ์ เน่ืองจาก

□ อาสาสมัครมีความประสงค์จะออกจากการสืกษา 
□ อาสาสมัครไม่มาตามนัด และไม่สามารถติดต่อได้ 
□ อาสาสมัครไม่สามารถมาตามนัดได้เน่ืองจาก......

Study Summary
Arm Subject number Subject initials
□ □ □ □ □ □ □ □

Investigator’s signature
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