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LATIHAN FISIK DAN KEKEBALAN TUBUH 

Oleh: H a r i Y u l i a r t o 
Dosen J u r u s a n P e n d i d i k a n O l a h r a g a d a n R e k r e a s i F I K U N Y 

Abstrak 
K e k e b a l a n t u b u h a d a l a h k e m a m p u a n u n t u k 

m e l a w a n sega l a m a c a m o r g a n i s m e a t a u t o k s i n 
y a n g c e n d e r u n g m e r u s a k j a r i n g a n d a n o r g a n 
t u b u h . P e r l a w a n a n t e r h a d a p p e n y a k i t t e r g a n t u n g 
p a d a k u a l i t a s k e k e b a l a n t u b u h s e s e o r a n g , j i k a 
m e m i l i k i k e k e b a l a n t u b u h y a n g b a i k a k a n 
t e r h i n d a r d a r i p e n y a k i t , s e m e n t a r a y a n g k e k e b a l a n 
t u b u h n y a l e m a h a k a n m u d a h t e r s e r a n g p e n y a k i t . 

L a t i h a n f i s ik y a n g b e n a r , t e r a t u r , b e r b e b a n 
i n d i v i d u a l d a n m e n y e n a n g k a n d a p a t m e m p e r b a i k i 
d a n m e n g h a m b a t p e n u r u n a n f u n g s i o r g a n t u b u h , 
m e n y e h a t k a n t u b u h s e r t a m e n i n g k a t k a n d a y a 
t a h a n t u b u h t e r h a d a p p e n y a k i t i n f e k s i . L a t i h a n 
f i s ik r i n g a n s e k a l i p u n , s epe r t i a e r o b i k s e l a m a 3 0 
m e n i t , m a m p u m e n g a k t i f k a n k e r j a s e l d a r a h p u t i h , 
y a n g m e r u p a k a n k o m p o n e n u t a m a k e k e b a l a n 
t u b u h p a d a s i r k u l a s i d a r a h . S e s e o r a n g y a n g 
b e r o l a h r a g a s e c a r a t e r a t u r l e b i h s e d i k i t 
k e m u n g k i n a n u n t u k j a t u h s a k i t d i b a n d i n g k a n y a n g 
s a m a s e k a l i t i d a k b e r o l a h r a g a . N a m u n , b e r o l a h r a g a 
y a n g b e r l e b i h a n , a t a u t e r l a l u s e r i n g , m a l a h b i s a 
m e n g u r a n g i k e k e b a l a n t u b u h . 
Kata K u n c i : L a t i h a n , k e k e b a l a n t u b u h 

Sa l ah s a t u y a n g b i s a m e n a n g k a l s e r a n g a n p e n y a k i t p a d a 

t u b u h k i t a a d a l a h s i s t e m k e k e b a l a n t u b u h . D e n g a n 
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m e n i n g k a t k a n k e t a h a n a n t u b u h d a n m e m p e r t a h a n k a n n y a 

m a k a b a d a n p u n a k a n t e r h i n d a r d a r i p e n y a k i t y a n g 

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

m e n u r u n , m a k a p e n y a k i t p u n a k a n m u d a h m e n y e r a n g t a n p a 

b a n y a k p e r l a w a n a n d a r i s i s t e m k e k e b a l a n t u b u h . 

C a r a y a n g p a l i n g s e d e r h a n a u n t u k m e n i n g k a t k a n 

k e k e b a l a n t u b u h a d a l a h d e n g a n m e l a k u k a n l a t i h a n f i s i k / 

o l a h r a g a s e r t a i s t i r a h a t d a n t i d u r y a n g c u k u p . L a t i h a n fisik 

r i n g a n s e k a l i p u n , s e p e r t i a e r o b i k s e l a m a 3 0 m e n i t , m a m p u 

m e n g a k t i f i c a n k e r j a se l d a r a h p u t i h , y a n g m e r u p a k a n 

k o m p o n e n u t a m a k e k e b a l a n t u b u h p a d a s i r k u l a s i d a r a h . 

I d e a l n y a m e l a k u k a n l a t i h a n a e r o b i k s e l a m a 3 0 m e n i t , l i m a 

k a l i s e m i n g g u . T e t a p i , j a n g a n m e l a k u k a n o l a h r a g a b e r l e b i h a n , 

k a r e n a j u s t r u a k a n m e n g a k i b a t k a n t e r t e k a n n y a k e k e b a l a n 

t u b u h . C o n t o h n y a a d a l a h b a n y a k p e l a r i m a r a t o n y a n g 

m e n d e r i t a p i l e k d a n flu s e s u d a h b e r t a n d i n g . T e n t u n y a , i s t i l a h 

b e r l e b i h a n i n i t e r g a n t u n g p a d a t i n g k a t k e t a h a n a n s e r t a 

k e t a h a n a n t u b u h s e s e o r a n g . S e b e l u m m e l a k u k a n l a t i h a n 

o l a h r a g a , d i a n j u r k a n u n t u k b e r k o n s u l t a s i d e n g a n d o k t e r a t a u 

p e l a t i h , t e r u t a m a u n t u k p a r a p e m u l a . 

(ht tp : / / c y b e r m e d . c b n . ne t . i d / c b p r t i / c y b e r m e d / de ta i l . a spx ) 
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Lekosit (Sel darah putih) 

L e k o s i t m e r u p a k a n u n i t m o b i l / a k t i f d a r i s i s t e m 

p e r t a h a n a n \ u b u h . S i s t e m p e r t a h a n a n t u b u h i n i d i b e n t u k d i 

da lam s u m s u m t u l a n g ( g ranu los i t d a n m o s o s i t , d a n s e d i k i t 

limfosit) d a n s e b a g i a n l a g i d i d a l a m j a r i n g a n l im f e ( er i t ros i t 

dan s e l - s e l p l a s m a ) , t e t ap i s e t e l ah d i b e n t u k s e l - s e l i n i a k a n 

d i angku t d i d a l a m d a r a h m e n u j u k e b e r b a g a i m a c a m b a g i a n 

t u b u h u n t u k d i p e r g u n a k a n . M a n f a a t s e l - s e l l e k o s i t i n i a d a l a h 

k e b a n y a k a n se l - s e l i n i s e c a r a k h u s u s d i b a w a a t a u d i a n g k u t 

m e n u j u d a e r a h - d a e r a h y a n g m e n g a l a m i p e r a d a n g a n y a n g 

berat, j a d i s e l - s e l i n i m e n y e d i a k a n p e r t a h a n a n y a n g c e p a t d a n 

kuat t e r h a d a p a g e n i n f e k s i y a n g m u n g k i n a d a ( G u y t o n d a n 

Hal l , 1996 : 445 ) . 

P a d a k e a d a a n n o r m a l t e r d a p a t 4 . 0 0 0 - 1 1 . 0 0 0 s e l l e k o s i t 

per m i k r o l i t e r d a r a h m a n u s i a . D a r i j u m l a h i t u , j e n i s 

t e rbanyak a d a l a h g r a n u l o s i t ( l ekos i t p o l i m o r f o n u k l e a r , p m n ) . 

Sebag ian b e s a r s e l t e r s e b u t m e n g a n d u n g g r a n u l a n e t r o f i l i k ) , 

sebagian k e c i l m e n g a n d u n g g r a n u l a y a n g d a p a t d i w a r n a i 

dengan za t w a r n a a s a m (eosinofi l ) , d a n s e b a g i a n l ag i 

m e n g a n d u n g g r a n u l a baso f i l i k (basofi l ) . D u a j e n i s s e l l a i n 

yang l a z i m d i t e m u k a n d a l a m d a r a h t ep i a d a l a h l i m f o s i t , y a n g 

m e m i l i k i i n t i b u l a t b e s a r d a n s i t o p l a s m a s e d i k i t , s e r t a 

monos i t , y a n g m e n g a n d u n g b a n y a k g r a n u l a s i t o p l a s m a t i d a k 
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b e r g r a n u i a d a n m e m p u n y a i i n t i b e r b e n t u k m e n y e r u p a i g in j a l . 

K e r j a s a m a s e l - s e l t e r s e b u t m e n y e b a b k a n t u b u h m e m i l i k i 

s i s t e m V ^r tahanan y a n g k u a t t e r h a d a p b e r b a g a i t u m o r d a n 

i n f e k s i v i r u s , b a k t e r i s e r t a p a r a s i t ( G a n o n g , 1 9 9 9 : 3 3 8 ) . 

W a l a u p u n a d a b e b e r a p a t ipe d a r i l e k o s i t d a n b e r b e d a 

b e n t u k n y a s e c a r a mor f o l o g i s s e m u a b a g i a n b e r f u n g s i b e r s a m a 

y a i t u m e m b a n t u m e m p e r t a h a n k a n t u b u h m e l a w a n m a s u k n y a 

m i k r o b a a s i n g (Kap i t d k k , 1 9 8 7 : 1 3 9 ) . 

N i l a i N o r m a l B e r b a g a i K o m p o n e n S e l d a l a m D a r a h 

M a n u s i a 

S e l Se/ [iL K i s a r a n N i l a i 
N o r m a l 

P e r s e n S e l 
D a r a h P u t i h 
T o t a l 

S e l D a r a h 
P u t i h T o t a l 

9 0 0 0 4 0 0 0 - 1 1 0 0 0 

G r a n u l o s i t 
Ne t ro f i l 5 4 0 0 3 0 0 0 - 6 0 0 0 5 0 - 7 0 

E o s i n o f i l 2 7 5 1 5 0 - 3 0 0 1- 4 

B a s o f i l 3 5 0 - 1 0 0 0 , 4 

L i m f o s i t 2 7 5 0 1 5 0 0 - 4 0 0 0 2 0 - 4 0 

M o n o s i t 5 4 0 2 - 8 

E r i t r o s i t 
W a n i t a 4 , 8 X 1 0 6 

P r i a 5 , 4 X 1 0 ^ 

T r o m b o s i t 3 0 0 . 0 0 0 2 0 0 . 0 0 0 -

5 0 0 . 0 0 0 

S u m b e r : ( G a n o n g , 1 9 9 9 ) 
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K E K E B A L A N T U B U H 

MenuAit G u y t o n d a n H a l l ( 1996 :435 ) t u b u h m a n u s i a 

m e m p u n y a i k e m a m p u a n u n t u k m e l a w a n s e g a l a m a c a m 

organ i sme a t a u t o k s i n y a n g c e n d e r u n g m e r u s a k j a r i n g a n d a n 

organ t u b u h . K e m a m p u a n i t u d i s e b u t k e k e b a l a n a t a u 

i m u n i t a s . S e b a g i a n b e s a r i m u n i t a s d i s e b a b k a n o l e h s u a t u 

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

d i a k t i f k a n y a n g a k a n m e n y e r a n g d a n m e n g h a n c u r k a n t o k s i n 

ter tentu, k e k e b a l a n i n i d i s e b u t k e k e b a l a n b u a t a n / k e k e b a l a n 

yang d i d a p a t / s i s t e m i m u n s p e s i f i k (acquired adaptive 

immunity) A d a s u a t u j e n i s i m u n i t a s t a m b a h a n y a n g 

d i s e b a b k a n o l e h p r o s e s u m u m d a n b u k a n d i s e b a b k a n d a r i 

proses u n t u k m e l a w a n o r g a n i s m e p e n y e b a b p e n y a k i t spes i f i k . 

K ek eb a l a n i n i d i s e b u t k e k e b a l a n b a w a a n / s i s t e m i m u n 

nonspes i f i k (innate immunity). 

S i s t e m i m u n b u a t a n i n i m e m p u n y a i k e m a m p u a n u n t u k 

mengena i b e n d a y a n g d i a n g g a p a s i n g b a g i d i r i n y a . B e n d a 

as ing y a n g p e r t a m a k a l i m u n c u l s e g e ra d i k e n a l s e h i n g g a 

terjadi s e n s i t i s a s i s e l - s e l s i s t e m i m u n t e r s e b u t . B i l a s e l i m u n 

tersebut b e r p a p a s a n k e m b a l i d e n g a n s e l a s i n g y a n g s a m a , 

m a k a b e n d a a s i n g y a n g t e r a k h i r i n i a k a n d i k e n a l l e b i h c epa t 

k e m u d i a n a k a n d i h a n c u r k a n ( B a r a t a w i d j a y a , 1 9 9 1 : 30) . 
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R e s p o n i m u n m e n u r u t p e n d a p a t m o d e r n m e n j a l a n k a n 

t i g a f u n g s i u t a m a y a i t u p e r t a h a n a n (defense), h o m e o s t a t i s 

d a n p e ^ g a w a s a n (survaillance) ( B e l l a n t i , 1 9 8 5 : 15) ' K o n d i s i 

s t r e s s b e r h u b u n g a n e ra t d e n g a n r e s p o n i m u n . P a d a s a a t 

s t r e s s , t e r j ad i r e s p o n i m u n y a n g l e b i h b e r t u j u a n u n t u k 

m e n g e m b a l i k a n k e a d a a n i n d i v i d u p a d a k e a d a a n h o m e o s t a t i s 

(Locke , 1982 d a l a m M i l l e r d a n N o r i n , 1989 ) . 

K o m p o n e n Se l Kekeba lan T u b u h 

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

d i t u r u n k a n d a r i p l u r i p o t e n hematopoitik stem cell ( S i ga l d a n 

R o n , 1 9 9 4 d a l a m D a m a y a n t i , 1 9 9 9 : 8). Stem cell t e r s e b u t 

k e m u d i a n b e r d e f e r e n s i a s i m e n j a d i d u a j a l u r y a n g b e r l a i n a n , 

y a i t u : m i e l o i d d a n l i m f o i d . M i e l o i d t e r d i r i d a r i g r a n u l o s i t 

p o l i m o r f o n u k l e a r (baso f i l/ mass cell, n e t r o f i l , eos ino f i l ) , 

m o n o s i t / m a k r o f a g d a n m e g a k a r i o s i t / p l a t e l e t , s e d a n g k a n 

l i m f o i d t e r d i r i d a r i l i m f o s i t T , l i m f o s i t B , d a n s e l N K ( N o r i n , 

1 9 8 9 : 15). L i m f o s i t , ne t ro f i l , e o s ino f i l , b a s o f i l d a n m o n o s i t 

m e r u p a k a n u n i t y a n g a k t i f p a d a s i s t e m i m u n i t a s , s e h i n g g a 

d i b e r i n a m a s e l i m u n o k o m p e t e n . S e l - s e l i m u n o k o m p e t e n 

t e r s e b u t d a p a t d i g u n a k a n s e b a g a i i n d i k a t o r k u a l i t a s 

k e t a h a n a n / k e k e b a l a n t u b u h . I n d i k a t o r k e k e b a l a n t u b u h y a n g 

i n n a t e a k a n d i w a k i l i o l e h baso f i l , e o s i n o f i l , n e t r o f i l , d a n 

m o n o s i t , s e d a n g k a n i n d i k a t o r k e k e b a l a n t u b u h y a n g adaptive 
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diwaki l i o l e h l im f o s i t ( K u b y , 1 9 9 2 ; R o i t t d k k , 1996) . 

Kebanyakan d a r i s e l - s e l i n i d i d a l a m a l i r a n d a r a h be r s i f a t n o n 

fungsional d a h b i l a m a n a s e c a r a k h u s u s d i a n g k u t m e n u j u ke 

jar ingan y a n g m e n g a l a m i p e r a d a n g a n ( G a n o n g , 1 9 9 9 : 3 3 1 ) . 

a. Granulosit pol imorfonuklear 

S e m u a se l g r a n u l o s i t m e m i l i k i g r a n u l a s i t o p l a s m i k y a n g 

m e n g a n d u n g s u b s t a n s i b i o l o g i k ak t i f , y a n g b e r p e r a n d a l a m 

reaksi p e r a d a n g a n d a n a l e r g i ( G a n o n g , 1 9 9 9 : 340 ) . 

Po l imor f onuk l ea r (PMN) g r a n u l o s i t b e r d a s a r k a n p e n g e c a t a n 

granula d a l a m s i t i p l a s m a n y a , d i b e d a k a n d a l a m t i g a m a c a m 

sel, y a i t u ne t ro f i l , baso f i l d a n eos ino f i l . P M N d i d a l a m s i r k u l a s i 

darah b e r j u m l a h 6 0 - 7 0 % , s e d a n g k a n s i s a n y a m e n g a l a m i 

eks t ravasas i . P M N m e m p u n y a i u m u r s i n g k a t , k i r a - k i r a h a n y a 

2 s a m p a i 3 h a r i . S e l - s e l i n i b e r p e r a n p e n t i n g d a l a m r e a k s i 

in f lamas i . S e l - s e l i n i ( t e r u t a m a netrof i l ) a k a n m e m f a g o s i t o s i s 

dan m e r u s a k o r g a n i s m a y a n g d i s e l u b u n g i a n t i b o d i d a n 

komp l emen . E o s i n o f i l , b a so f i l , d a n s e l m a s t d a p a t m e l e p s k a n 

enzim k e e k s t r a s e l u l e r m e l a l u i f u s i d a r i g r a n u l a i n t r a s e l u l e r 

spesif ik d i p l a s m a m e m b r a n , m e l a l u i p r o s e s e k s o s i t o s i s 

(Norin, 1 9 8 9 : 18). 

b. Eosinof i l 

J u m l a h eos ino f i l k i r a - k i r a 2 - 5 % d a r i s e l d a r a h p u t i h 

pada k e a d a a n n o r m a l (Roitt , et a/, 1996 ) . E o s i n o f i l d i b e d a k a n 
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d a r i s e l y a n g l a i n k a r e n a m e m p u n y a i g r a n u l a b e r w a r n a 

m e r a h j i n g g a y a n g b e r i s i p r o t e i n b a s a d a n e n z i m p e r u s a k . 

S e p e r t i h a l n y a ne t ro f i l , e os ino f i l j u g a d a p a t m e l a k u k a n 

fagos i tas d a n m e m b u n u h m i k r o o r g a n i s m a . K a l a u m e n d a p a t 

r a n g s a n g a n y a n g s e s u a i , eos ino f i l m e n j a d i a k t i f d a n t e r j a d i l a h 

d e g r a n u l a s i . A k i b a t n y a a d a l a h d i l e p a s k a n n y a b e r b a g a i e n z i m 

y a n g d a p a t m e n g h a n c u r k a n b e r b a g a i m e d i a t o r y a n g 

d i l e p a s k a n o l e h b a s o f i l d a n m a s t o s i t ( K r e sno , 1 9 9 6 : 20 ) . 

E o s i n o f i l s a n g a t a k t i f d a l a m p e r t a h a n a n i n f e k s i p a r a s i t 

d a n m e m a i n k a n p e r a n a n k e c i l d a l a m a s m a ( M a c k i n o n , 1 9 9 2 : 

35) . S e d a n g k a n m e n u r u t P e a k m a n d a n V e r g o n i ( 1997 : 30) , 

p e r a n u t a m a eos ino f i l p a d a p e r t a h a n a n h o s t a d a l a h p r o t e k s i 

m e l a w a n p a r a s i t m u l t i s e l u l e r s e p e r t i c a c i n g (he lm in t s ) y a n g 

d i h a s i l k a n o l e h p e l e p a s a n t o k s i n p r o t e i n k a t i o n . 

M E K A N I S M E K E R J A S I S T E M IMUNITAS 

P e r l a w a n a n t e r h a d a p p e n y a k i t t e r g a n t u n g p a d a k u a l i t a s 

k e k e b a l a n t u b u h s e s e o r a n g , j i k a m e m i l i k i k e k e b a l a n t u b u h 

y a n g b a i k a k a n t e r h i n d a r d a r i p e n y a k i t , s e m e n t a r a y a n g 

k e k e b a l a n t u b u h n y a l e m a h a k a n m u d a h t e r s e r a n g p e n y a k i t . 

P a d a t a h u n 1981 s e j u m l a h p e n d e r i t a pneumonia d i u s i a m u d a 

t i d a k t e r s e l a m a t k a n w a l a u p u n s u d a h d i r a w a t d i r u m a h s a k i t 

d e n g a n m e n g g u n a k a n j e n i s a n t i b i o t i k a t e r b a r u y a n g c a n g g i h . 
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Padaha l , u m u m n y a p e n y a k i t i n i d a p a t d i o b a t i h a n y a d e n g a n 

ant ib io t ik s e d e r h a n a . P a r a d o k t e r t e r c e n g a n g p a d a s a a t 

m e n d a p a t i fenomena b a h w a k e k e b a l a n t u b u h p a r a p a s i e n 

m u d a t e r s e b u t t e l a h l u m p u h a k i b a t t e r s e r a n g v i r u s H I V . 

M u n c u l n y a v i r u s H I V d a n A I D S i t u m e n y a d a r k a n d u n i a 

keseha tan a k a n p e n t i n g n y a k e k e b a l a n t u b u h d a l a m m e l a w a n 

penyak i t . 

(http: / / w w w . i n f o b u n d a . c o m / page s / a r t i c l e s / a r t i k e l s h o w . p h p ? 

id=27) 

K i n e r j a s i s t e m i m u n i t a s b e k e r j a s e c a r a m e n y e l u r u h 

da lam m e n j a g a k e b e r a d a a n o r g a n b i o l o g i s d a r i s e r b u a n 

penyak i t d a r i l u a r t u b u h . S e s e k a l i , b a r u l a h s i s t e m t e r s e b u t 

m e n g i s y a r a t k a n ' t a n d a b a h a y a ' k o n d i s i t u b u h m e n u r u n , y a i t u 

dengan m u n c u l n y a r a s a s a k i t . T u g a s d a s a r s i s t e m i m u n i t a s 

tersebut a n t a r a l a i n a d a l a h m e m b e d a k a n ' d i r i n y a s e n d i r i ' 

( se luruh se l d i d a l a m t u b u h ) d e n g a n p e n d a t a n g a s i n g ' 

(bakteri , v i r u s , t o k s i k , j a m u r , s e r t a j a r i n g a n as ing ) . 

M e n g h a d a p i s e r b u a n a s i n g t a d i , s i s t e m i m u n i t a s h a r u s 

m e m b e n t u k s e l k h u s u s m e l a l u i s e l d a r a h p u t i h , u n t u k 

m e n g e l i m i n a s i p e n d a t a n g a s i n g t e r s ebu t . 

(http: / / v ^ H A ^ . i n f o b u n d a . c o m / p a g e s / a r t i c l e s / a r t i k e l s h o w . p h p ? 

id=27 
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M a n u s i a s e b a g a i m a h l u k s o s i a l y a n g b e r i n t e r a k s i 

d e n g a n l i n g k u n g a n s e k i t a r , s i s t e m i m u n i t a s j u g a m a m p u 

b e r a d a ^ t a s i d e n g a n k o n d i s i l i n g k u n g a n . O l e h k a r e n a n y a , 

m a s y a r a k a t k i t a y a n g l i n g k u n g a n h i d u p n y a t i d a k t e r l a l u 

b e r s i h , t i d a k b a n y a k m e n g a l a m i g a n g g u a n k e s e h a t a n , m e s k i 

s e r i n g m e n g k o n s u m s i j a j a n a n y a n g k u r a n g h i g i e n i s . 

S e m e n t a r a , m a s y a r a k a t d i nege r i -nege r i B a r a t y a n g t e r b i a s a 

b e r a d a d i l i n g k u n g a n y a n g s e r b a b e r s i h , d e n g a n m u d a h 

t e r s e r a n g d i a r e b i l a m e n g k o n s u m s i m a k a n a n y a n g k u r a n g 

h i g i e n i s . 

K e k e b a l a n t u b u h beke r j a s e p e r t i p o l i s i . S a a t k i t a d i a m , 

m e r e k a t i n g g a l d i p o s n y a , d i j a r i n g a n l i m p a . D a l a m h i t u n g a n 

m e n i t j i k a s e s e o r a n g m e m u l a i b e r o l a h r a g a , d a n b e b e r a p a j a m 

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

d a l a m t u b u h . E f e k d a r i p a t r o l i i n i s a n g a t k u a t . S a a t 

m e n s u r v e i 150 o r a n g y a n g r a j i n m e l a k u k a n l a t i h a n f i s i k / 

o l a h r a g a j a l a n s e l a m a 12 m i n g g u , j a r a n g a d a y a n g t e r k e n a flu 

d a n r a d a n g t e n g g o r o k a n d i b a n d i n g y a n g t i d a k b e r o l a h r a g a . 

U n t u k m e m e r a n g i i n f e k s i , 3 0 - 6 0 m e n i t b e r o l a h r a g a y a n g 

c u k u p a d a l a h y a n g t e r b a i k . O l a h r a g a l e b i h d a r i 9 0 m e n i t , 

t e r n y a t a m e m a n g k a s s i s t e m k e k e b a l a n t u b u h s e s e o r a n g 

f h t t p : / / i n d o n e s i a i n d o n e s i a , c o m / f / 1 9 0 3 9 - h u b u n g a n -

o l a h r a g a - a n d - s i s t e m - k e k e b a l a n l 
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Lekosit dan La t ihan 

S i r k u l t a s i d a r i j u m l a h l e k o s i t m u n g k i n m e n i n g k a t t e r u s 

mene rus s e t e l a h s e s i l a t i h a n , d a n m u n g k i n t e t ap m e n i n g k a t 

u n t u k pe r i ode y a n g l a m a ( s a m p a i 2 4 j a m ) s e t e l a h b e b e r a p a 

tipe l a t i h a n . S e c a r a u m u m , b e s a r n y a l e k o s i t o s i s n a m p a k 

b e r h u b u n g a n l a n g s u n g d e n g a n i n t e n s i t a s l a t i h a n d a n d u r a s i , 

dan b e r b a n d i n g t e r b a l i k d e n g a n t i n g k a t k e b u g a r a n ; d u r a s i 

l a t ihan m u n g k i n f ak t o r y a n g s a n g a t p e n t i n g . P e n i n g k a t a n 

j u m l a h l e k o s i t l e b i h u t a m a p a d a p e n i n g k a t a n ne t ro f i l d a n 

lebih l u a s l a g i j u m l a h l im f o s i t w a l a u p u n j u m l a h m o n o s i t j u g a 

men ingka t ( M a c k i n o n , 1 9 9 2 : 50) . 

A t l e t y a n g t e r l a t i h b a i k m e n u n j u k k a n j u m l a h l e k o s i t 

i s t i rahat r e n d a h , s e b a g a i c o n t o h . G r e e n d k k , m e l a p o r k a n 

bahwa 4 d a r i 2 0 p e l a r i m e m p u n y a i j u m l a h l e k o s i t r e n d a h (4,3 

X 10^ pe r laL : n o r m a l n y a a d a l a h b e r k i s a r 4 - 1 1 x 10^ p e r |aL ). 

D e m i k i a n p u l a d e n g a n j u m l a h l e k o s i t k u r a n g d a r i 5 x 10^ p e r 

|iL t e l ah d i l a p o r k a n p a d a 5 d a r i 9 p e l a r i j a r a k j a u h ( M o o r t h y 

dan Z i m m e r m a n , 1 9 7 8 : 274 ) . 

P e n i n g k a t a n j u m l a h l e k o s i t m e n g i k u t i m a c a m - m a c a m 

lat ihan, l a m a d u r a s i d a r i b e b e r a p a d e t i k s a m p a i b e b e r a p a j a m 

(marathon d a n b e rba r i s ) . B e s a r n y a p e n i n g k a t a n b e r v a r i a s i 

dan d i t e n t u k a n o l e h k o m b i n a s i i n t e n s i t a s l a t i h a n d a n d u r a s i . 
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S e b a g a i c o n t o h , p e n i n g k a t a n s a m p a i d u a k a l i s e t e l a h l e b i h 

d a r i s a t u j a m l a t i h a n , 2 -3 k a l i j a m l a t i h a n d a n 4 k a l i s e t e l a h 

l e b i h da'r i 2 j a m l a t i h a n ( M c C a r t h y d a n D a l e , 1 9 8 8 : 340 ) . 

Granulos i t dan La t ihan 

J u m l a h g r a n u l o s i t m e n i n g k a t s e c a r a m e n y o l o k s e t e l a h 

l a t i h a n b e r a t a t a u l a t i h a n p a n j a n g t e t a p i m u n g k i n t i d a k 

b e r u b a h s e t e l a h l a t i h a n r i n g a n a t a u l a t i h a n d e n g a n i n t e n s i t a s 

r e n d a h . P e n i n g k a t a n y a n g b e s a r s e t e l a h l a t i h a n p a n j a n g , 

s ebag i c o n t o h j u m l a h g r a n u l o s i t t i d a k b e r u b a h s e t e l a h 

b e r j a l an n a i k p a d a 5 0 % V 0 2 m a x , m e n i n g k a t l e b i h d a r i 3 0 0 % 

se t e l ah m a r a t o n , t e r u s m e n i n g k a t 2 6 % s e t e l a h 10 m e n i t 

m e m a n j a t t a n g g a ( M o o r t h y d a n Z i m m e r m a n , 1 9 7 8 : 276 ) . 

J u m l a h g r a n u l o s i t m u n g k i n t e t ap m e n i n g k a t u n t u k b e b e r a p a 

j a m s e t e l a h l a t i h a n l a m a y a n g i n t e n s i f ( N i e m a n , B e r g d k k . 

1989 : 320 ) . 

S e b a l i k n y a j u m l a h l e k o s i t d a n n e t r o f i l s e c a r a 

b e r a n g s u r - a n g s u r m e n u r u n k e t i n g k a t d a s a r s e t e l a h l a t i h a n . 

J u m l a h l i m f o s i t m u n g k i n m e n u r u n d i b a w a h t i n g k a t i s t i r a h a t 

s e b e l u m k e m b a l i n o r m a l s e t e l a h l a t i h a n d a y a t a h a n , 

c o n t o h n y a p a d a p e l a r i m a r a t o n t e l a h m e n u r u n 2 0 % 1,5 j a m 

s e t e l ah 3 j a m b e r l a r i d i b a n d i n g p a d a t i n g k a t preexercise. 

J u m l a h l i m f o s i r k e m b a l i n o r m a l 6 j a m , w a l a u p u n j u m l a h 
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lekosit d a n g r a n u l o s i t t e tap t ingg i p a d a w a k t u i n i ( N i e m a n , 

Berg d k k . 1 9 8 9 : 320 ) . 

S i r k u l a ^ j u m l a h l e k o s i t m e n i n g k a t s e c a r a n y a t a s e l a m a 

la t ihan d a n b e s a r n y a m e n i n g k a t b e r h u b u n g a n d e n g a n 

intens i tas d a n d u r a s i l a t i h a n . P e n i n g k a t a n j u m l a h l e k o s i t 

t e m t a m a p a d a j u m l a h g r a n u l o s i t . L a t i h a n j u g a m e n i n g k a t k a n 

s i rku las i j u m l a h l im f o s i t d a n m e n y e b a b k a n p e r u b a h a n p a d a 

proporsi y a n g r e l a t i f p a d a se l T , s e l B d a n s e l N K s e r t a p a d a 

subset s e l T ( C D 4 d a n C D 8 ) . S e t e l a h l a t i h a n j u m l a h l e k o s i t 

total d a n g r a n u l o s i t t e tap m e n i n g k a t s e l a m a b e b e r a p a j a m , 

sedangkan j u m l a h l i m f o s i t m e n u r u n d i b a w a h ga r i s d a s a r 

s e b e l u m k e m b a l i k e n i l a i preexercise. P e r u b a h a n a n g k a p a d a 

jumlah l e k o s i t d a n l i m f o s i t s e l a m a l a t i h a n t i d a k l a m a d a n 

kembal i n o r m a l d a l a m 2 4 j a m . P e r u b a h a n i n i h a n y a 

m e n g g a m b a r k a n r e d i s t r i b u s i k e b e r a d a a n se l a n t a r p e r b e d a a n 

bagian l im f o s i t d a n t i d a k m e n g i d e n t i f i k a s i k a n s i n t e s a d a r i s e l 

baru ( M a c k i n o n , 1996) . 

P e n e l i t i a n G a b r i e l d k k . (1992) p a d a 11 a t l e t s e h a t 

m e n u n j u k k a n a d a p e n i n g k a t a n e o s ino f i l p a d a 15 m e n i t e s t e l a 

lat ihan m a k s i m a l (60 det ik ) d e n g a n s e p e d a e rgomete r , t e t ap i 

m e n u r u n d i b a w a h n i l a i pre exercise 2 j a m s e t e l a h l a t i h a n . 

S u r k i n a d a n K o z l o v s k o y a ( 1980 : 10) m e n y a t a k a n a d a 

p e n u r u n a n j u m l a h eos ino f i l s e l a m a l a t i h a n in t ens i f . 
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S e d a n g k a n C h r i s t e n s e n R D d a n H i l l H R (1987) m e m b u k t i k a n 

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

1 3 9 % ) p a d a post exercise p a d a a n g g o t a t i m a t l e t i k S M U y a n g 

b e r l a r i n a i k t a n g g a d e n g a n i a n g k a h c e p a t s e l a m a 10 m e n i t . 

L A T I H A N FISIK D A N K E K E B A L A N T U B U H 

L a t i h a n f i s i k y a n g b e n a r , t e r a t u r , b e r b e b a n i n d i v i d u a l 

d a n m e n y e n a n g k a n d a p a t m e m p e r b a i k i d a n m e n g h a m b a t 

p e n u r u n a n f u n g s i o r g a n t u b u h , m e n y e h a t k a n t u b u h s e r t a 

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

( K u m a e , 1 9 8 7 : 65) . P e m b e r i a n r a n g s a n g f i s i k y a n g b e r u l a n g 

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

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

t e t ap i j i k a b e s a r n y a r a n g s a n g t i d a k c u k u p u n t u k p r o s e s 

p e m b e b a n a n , m a k a t u b u h t i d a k a k a n t e r j ad i p r o s e s a d a p t a s i . 

S e b a l i k n y a j i k a r a n g s a n g t e r l a l u b e s a r y a n g t i d a k d a p t 

d i t o l e r a n s i o l e h t u b u h a k a n m e n y e b a b k a n j e j as d a n 

m e n g g a n g g u k e a d a a n h o m e o s t a s i s p a d a s i s t e m t u b u h 

( S e t y a w a n , 1 9 9 5 : 96) 

S e h u b u n g a n d e n g a n p e n g a r u h l a t i h a n t e r h a d a p 

k o n s e n t r a s i d a r a h p u t i h s e b a g a i p a r a m e t e r d e t e k s i 

p e n i n g k a t a n s i s t e m i m a n d a l a m t u b u h , N i e m a n (1994) 

m e n y a t a k a n b a h w a l a t i h a n f i s i k t i n g k a t s e d a n g m e r a n g s a n g 
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sistem i m a n , t e t a p i l a t i h a n f i s i k y a n g i n t e n s i f d a p a t 

m e n y e b a b k a n p e n u r u n a n s i s t e m i m a n . T e t a p i m a s i h b e l u m 

sistem i m a n d a n l e b i h r a w a n / r e n t a n t e r h a d a p i n f e k s i . J a d i 

respon i m u n p a d a t u b u h s ebaga i a k i b a t d a r i l a t i h a n b e l u m 

d ike tahu i d e n g a n j e l a s . L a t i h a n y a n g d i g u n a k a n o l e h N i e m a n 

adalah l a t i h a n t r e a d m i l l s e l a m a 4 5 m e n i t d e n g a n i n t e n s i t a s 

tinggi ( 80% V 0 2 max ) d a n i n t e n s i t a s s e d a n g ( 5 0 % V 0 2 max ) . 

B e b e r a p a h a s i l p e n e l i t i a n b e l u m a d a k e s e p a k a t a n 

mengenai b e b a n d a n b e n t u k l a t i h a n f i s i k y a n g m e n i n g k a t k a n 

atau m e n u r u n k a n k e t a h a n a n t u b u h . S e c a r a u m u m p e n e l i t i a n 

m e n u n j u k k a n b a h w a l a t i h a n f i s i k d e n g a n i n t e n s i t a s t i ngg i 

m e n i m b u l k a n k e r u s a k a n r e s p o n k e t a h a n a n t u b u h , 

s edangkan p a d a b e b a n l a t i h a n f i s i k s e d a n g b e l u m a d a 

ke s epaka tan k e s a m a a n h a s i l p e n e l i t i a n ( M a c k i n o n , 1 9 9 2 : 53) . 

K e t a h a n a n t u b u h d e n g a n b e b a n y a n g s a m a p a d a p r o g r a m 

lat ihan f i s i k m a s i h m e m b e r i k a n g a m b a r a n r e s p o n y a n g 

berbeda ( F r i s i n a , 1993) . 

R i s e t m e m b u k t i k a n b a h w a p e r u b a h a n - p e r u b a h a n 

positif a k a n t e r j ad i d i d a l a m s i s t e m k e k e b a l a n t u b u h s e l a m a 

bero lahraga s e c a r a m o d e r a t a t a u s e d a n g - s e d a n g sa ja . S e l - s e l 

s istem k e k e b a l a n t u b u h a k a n b e r s i r k u l a s i d e n g a n l e b i h c epa t 

di d a l a m t u b u h , d a n k e m u n g k i n a n j u g a a d a d o r o n g a n 

M E D I K O R A V o l . I V , N o 1, A p r i l 2008: 47-65 
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s e m e n t a r a d i d a l a m p r o d u k s i macrophage, y a k n i s e l - s e l y a n g 

m e n y e r a n g b a k t e r i . P e r u b a h a n i n i m u n g k i n a k a n b e r a k h i r 

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

d a n t e r a t u r . S e s e o r a n g y a n g b e r o l a h r a g a s e c a r a t e r a t u r l e b i h 

s e d i k i t k e m u n g k i n a n u n t u k j a t u h s a k i t d i b a n d i n g k a n y a n g 

s a m a s e k a l i t i d a k b e r o l a h r a g a . N a m u n , b e r o l a h r a g a y a n g 

b e r l e b i h a n , a t a u t e r l a l u s e r i n g , m a l a h b i s a m e n g u r a n g i 

k e k e b a l a n t u b u h . 

h t t p : / / a n a l i s a d a i l y . c o m / i n d e x . p h p ? o p t i o n = c o m ) . 

Kes impu lan 

D e n g a n m e n i n g k a t k a n k e t a h a n a n t u b u h d a n 

m e m p e r t a h a n k a n n y a m a k a b a d a n p u n a k a n t e r h i n d a r d a r i 

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

s e d a n g m e n u r u n , m a k a p e n y a k i t p u n a k a n m u d a h m e n y e r a n g 

t a n p a b a n y a k p e r l a w a n a n d a r i s i s t e m k e k e b a l a n t u b u h . 

P e r l a w a n a n t e r h a d a p p e n y a k i t t e r g a n t u n g p a d a k u a l i t a s 

k e k e b a l a n t u b u h s e s e o r a n g , j i k a m e m i l i k i k e k e b a l a n t u b u h 

y a n g b a i k a k a n t e r h i n d a r d a r i p e n y a k i t , s e m e n t a r a y a n g 

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

C a r a y a n g p a l i n g s e d e r h a n a u n t u k m e n i n g k a t k a n 

k e k e b a l a n t u b u h a d a l a h d e n g a n m e l a k u k a n l a t i h a n f i s i k / 

h a n y a s e t e l ah b e r o l a h r a g a , n a m u n a d a 
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o l ah raga s e r t a i s t i r a h a t d a n t i d u r y a n g c u k u p . L a t i h a n f i s ik 

r i n g a n s e k a l i p u n , s epe r t i a e r o b i k s e l a m a 3 0 m e n i t , m a m p u 

mengak t i f ka r^ k e r j a se l d a r a h p u t i h , y a n g m e r u p a k a n 

k o m p o n e n u t a m a k e k e b a l a n t u b u h p a d a s i r k u l a s i d a r a h . 
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ka r ena j u s t n a a k a n m e n g a k i b a t k a n t e r t e k a n n y a k e k e b a l a n 

t u b u h . C o n t o h n y a a d a l a h b a n y a k p e l a r i m a r a t o n y a n g 

mender i t a p i l e k d a n f l u s e s u d a h b e r t a n d i n g . T e n t u n y a , i s t i l a h 

be r l eb ihan i n i t e r g a n t u n g p a d a t i n g k a t k e t a h a n a n s e r t a 
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