
C H A P T E R  I I I
MATERIALS AND METHODS

1. Materials
A e ro s o l re s is ta n c e  p ip e tte  tip  : 2 0 0  p i (M o le c u la r  B io -P ro )  
A u to c la v e  ta p e  ( 3 M ,U S A )
A lu m in u m  fo il ( D ia m o n d ® , U S  A )
B e a k e rs  : 50  m l, 1 ,000  m l. (Pyrex®  ,U S A )
C o p lin  s ta in in g  ja r s  
C u ltu re  p la te s  (N u n c , U S A )
C y lin d e r  (Pyrex® , E n g la n d )
D isp o sa b le  g lo v es
G la ss  p ip e tte s  : 1 m l, 5 m l, 10 m l. (W ite g , G e rm a n y )  
H e p a r in iz e d  V a c u ta in e r  5 m l (V acu ta in e r® ,U S A ) 
H u m id if ie d  c h a m b e r
M ic ro sc o p e  g la ss  c o v e r  s lip s  (C h a n c e , E n g la n d )
N e e d le  (V a c u ta in e r  S y s te m  P re c is io n G lid e  ™ , U K )
P la s tic  c o v e r  s lip s  (A po p T ag® )
P a s te u r  p ip e tte s
P a ra f ilm  (A m e ric a n  N a tio n a l  C a n ™  ,U S A )
R e a g e n t b o ttle s  : 2 5 0  m l, 1 ,000  m l (D uran® , G e rm a n y )  
S lid e  f ilm  (E ritc h o m e  4 0 0 , K o d a k )
S te rile  p o ly p ro p y le n e  c e n tr ifu g e  tu b e  : 15 m l, 50  m l. 
(N u n c ™ ,U S A )
S lid e  (S u p e r  F ro s t, G e rm a n y )
S lid e  b o x
S te rile  m e m b ra n e  f ilte rs  (W h a tm a n  ®, Ja p an )



S lo tte d  m ic ro s c o p e  s lid e  s ta in in g  d ish  
T u b e  ra c k
T is s u e  C u ltu re  f la sk s  (N u n c ™  5 U S A )
S y rin g e  5 m l

2. Equipments
- A u to c la v e  (H IC L A V E ™ , H IR A Y A M A )
- C 0 2-In c u b a to r  (R E V C O  U L T IM A )

D a rk  ro o m
D if fe re n t ia l  c o u n te r
F lu o re s c e n c e  m ic ro sc o p e  (O ly m p u s) , A n d ro lo g y  U n it, 
D e p a r tm e n t  o f  O b s te r tr ic s  a n d  G y n e c o lo g y , F a c u lty  o f  
M e d ic in e , C h u la lo n g k o rn  U n iv e rs ity .
F re e z e r -2 0  c

- F u m e  h o o d  (M o d e l 2 5 2 , N E W L A B ® )
H e m o c y to m e te r  (B o e co , G e rm a n y )
In c u b a to r  (H e ra e u s)
B io h a rz a rd  la m in a -f lo w  h o o d  (G e lm a n  S c ien ce )
L ig h t m ic ro s c o p e  (O ly m p u s , Ja p a n )
L o w -s p e e d  ce n tr ifu g e  (B e c k m a n )

A u to p ip e t te
p H  m e te r  (E u te c h  C y b e rn e tic s )
R e f r ig e ra to r  4 ° c  (S A N Y O )
T im e r
T h e rm o m e te r
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3. Reagents
3.1 G e n e ra l  re a g e n ts

A b s o lu te  e th a n o l (M e rk , G e rm a n y )
A c e tic  a c id  (M e rk , G e rm a n y )
F e ta l  B o v in e  S e ru m  (G ib c o  B R T , G e rm a n y )
F o rm a ld e h y d e
G e n ta m y c in  (G O FI)
H a n k  B u ffe re d  S a lt S o lu tio n  (H B S S )  P o w d e r  
(G ib c o  B R L )
H isto p aq u e® -1 0 7 7  (S ig m a , U S A )
H e p a r in  (L E O )
H o e sc h ts  3 3 2 5 8  D y e  so lu tio n  
H y d ro c h lo r ic  ac id  : (M e rk , G e rm a n y )  
L -G lu ta m in e  (G ib c o  B R L )
P a ra fo rm a ld e h y d e  p o w d e r  (S ig m a , G e rm a n y ) 
P o ta s s iu m  c h lo rid e  
P o ta s s iu m  h y d ro g e n  p h o s p h a te  

- R P M I  1640  (G ib co  B R L )
S o d iu m  c h lo rid e
S o d iu m  h y d ro x id e  (M erk )
d i-S o d iu m  h y d ro g e n  p h o s p h a te  m o n o b a s ic
S o d iu m  b ic a rb o n a te
C lo ro x

3 .2  R e a g e n t  K it
A pop tag®  F lu o re s c e in  k its  ( In te rg e n , C a n ad a )

3.3  E n z y m e
T e rm in a l d e o x y n u c lé o tid y l tr a n s fe ra s e  (T d T ) 
e n z y m e  (In te rg e n , C an ad a )



52

4. Animals

M a le  W is ta r  ra ts  w e ig h in g  2 2 0 -2 5 0  g  w e re  o b ta in e d  fro m  th e  
N a tio n a l  C e n te r  o f  S c ie n tif ic  U se  o f  A n im a ls  (M a h id o l U n iv e rs i ty , S a lay a , 
N a k h o n p a th o m ). R a ts  w e re  fe d  th e  c le a n -n o rm a l r a t  c h o w  a n d  w a te r  a t 
le a s t 3 d ay s  b e fo re  th e  e x p e r im e n t in  th e  la b o ra to ry  w ith  c o n tro lle d  
te m p e ra tu re  b e tw e e n  2 3 -2 5  c  an d  lig h t 14 h o u rs  a  d a y  ( f ro m  6 .0 0  a .m . -
8 .0 0  p .m .) . A ll ra ts  u s e d  o n c e  o n ly  w e re  d iv id e d  in to  3 m a in  g ro u p s  as 
fo llo w :

1. u u o  ra ts  ( ท - 7 2 )
2. S h am  ra ts  (ท =  4 8 )
3. C o n tro l ra ts  (ท =  5)

5. Parameters to study
- b lo o d  u re a  n itro g e n , se ru m  c rea tin in e
- n u m b e r  o f  c ir c u la tin g  ly m p h o c y te
- p e rc e n ta g e  o f  c irc u la tin g  ly m p h o c y te  ce ll d e a th
- a p o p to tic  in d e x  o f  c irc u la tin g  ly m p h o c y te

6. Experimental procedure
T h e  e x p e r im e n ts  w e re  d iv id e d  in to  2 s tu d ie s:

Study 1: S tu d y in g  th e  n u m b e r  o f  c irc u la tin g  ly m p h o c y te s  a f te r  1- d ay  to  
7 -d a y  o f  u u o

A n im a ls  w e re  c la s s if ie d  in to  2 m a in  g ro u p s  a s  fo llo w :
1. C o n tro l g ro u p  (n o rm a l ra ts )  (ท =  5)
2. U U O  g ro u p s  w e re  su b d iv id e d  in to  7 g ro u p s  a c c o rd in g  to  th e  

e x p e r im e n ta l d u ra tio n , i.e . u u o  fo r 1 d a y  to  7 d a y s  (ท =  2 8 -3 5 ).
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T h e  p ro c e s s  led  to  u u o  w as : A f te r  3 d ay s  to  fa m ilia r  w ith  th e  n ew  
h o u s in g  th e  a n im a ls  w e re  w e ig h e d  a n d  c o lle c te d  b lo o d  sa m p le  fro m  th e  
ta il  fo r  m e a su r in g  B U N  in  o rd e r  to  a s se ss  k id n e y  fu n c tio n  (le ss  th a n  30 
m g  % ). O n  th e  n e x t d ay , th e  a n im a ls  w e re  o p e ra te d  o n  u n d e r  lig h t 
a n e s th e s ia  w ith  so d iu m  p e n to b a rb ita l  (60  m g .kg"1). T h e  le f t  u re te r  w as  
lig a te d  w ith  4 /0  s ilk  su tu re  a t 1/3 p o in t  fro m  re n a l p e lv is  th ro u g h  a  sm all 
a b d o m in a l in c is io n . T h e  in c is io n  w a s  th e n  c lo sed , a n d  th e  a n im a ls  w ere  
fu r th e r  tre a te d  as th e  e x p e r im e n ta l p ro to c o l. O n  th e  c e r ta in  e x p e rim e n ta l 
d u e -d a y , th e  u u o  ra ts  w e re  re -a n e s th e s iz e d  an d  b lo o d  sa m p le s  w ere  
c o lle c te d  fro m  th e  a b d o m in a l a o r ta  to  m e a su re  th e  n u m b e r  o f  
ly m p h o c y te s .

Experimental design ะ study 1

W is ta r  ra ts

C o n tro l  U U O

D a y  1 2 3 4 5 6 7

B lo o d  sa m p le  : n u m b e rs  o f  c irc u la tin g  ly m p h o c y te  an d  % c e ll  d e a th

Study 2: S tu d y in g  th e  a p o p to s is  o f  c irc u la tin g  ly m p h o c y te  
T h e  a n im a ls  w e re  d iv id e d  in to  2 m a in  g ro u p s :

1. U U O  g ro u p  (ท =  4 8 )
2. S h a m  g ro u p  (ท =  4 8 )
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S h am  g ro u p s  c o m p rise d  o f  th e  ra ts  th a t  w e re  o p e ra te d  an d  o n ly  
w ip e d  u re te r  th ro u g h  a  sm a ll a b d o m in a l in c is io n  w h ic h  w a s  th e n  c lo sed .

T h e  ra ts  in  u u o  an d  sh a m  g ro u p s  w e re  fe d  th e  sa m e  n o rm a l ra t  
ch o w , b u t w ith  th re e  d iffe re n t k in d s  o f  d r in k in g  so lu tio n  as  fo llo w :

1. w a te r  (o n ly  d is tille d  w a te r)
2. w a te r  +  A C E I (E n a lap ril 2 0 0  m g /L ; 5 m g /k g /d )175
3. w a te r  +  A R A  (L o sa r ta n  500  m g /L ; 10 m g /k g /d )175

Experimental design ะ study 2

UUO + ACEI or ARA or H2Q (7) 
Sham + ACEI or ARA or H2O (7)

UUO + AC EI or ARA or H20  
Sham + AC EI or ARA or H2O

D a y  -1_________0

-BUN,Cr

-UUO 
- Sham

1 3

sacrificed
- UUO (1)
- Sham (1)
- lymphocyte 

isolate

7 9

sacrificed
- UUO (7)
- Sham (7)
- lymphocyte 

isolate

- % cell death - % cell death
- TdT assay - TdT assay

A C E I o r  A R A  w e re  p ro v id e d  o n e  d a y  b e fo re  th e  o p e ra tio n  an d  
c o n tin u o u s ly  fo r  1 d a y  o r  7 d ay s  a f te r  th e  o p e ra tio n  (ท =  8 ra ts /g ro u p ) . O n  
each  e x p e r im e n ta l  d u e  d ay , th e  an im a ls  o f  re s p e c tiv e  g ro u p s  w e re  o p e ra te d  
u n d e r a n e s th e s ia  a n d  th e  b lo o d  s a m p le s  w e re  c o lle c te d  th ro u g h  an
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a b d o m in a l in c is io n  f ro m  a b d o m in a l a o r ta  to  tra c e  B U N  a n d  C r as w e ll a s  to  
a n a ly ze  m o n o n u c le a r  ly m p h o c y te s 24 as fo llo w :

Lymphocytes Isolation
1. P ip e t te  5 m l H is to p a q u e -1 0 7 7  a t ro o m  te m p e ra tu re  in to  ea ch  

15 m l p o ly p ro p y le n e  c e n tr ifu g u e  tu b e .
2. M ix  th e  b lo o d  1:1 w ith  H a n k  B u f fe re d  S a lt S o lu tio n  

(H B S S )  a d d e d  2 jul H e p a r in  a t te m p e ra tu re .
3. T ra n s fe r  9 m l o f  th e  b lo o d  /  H B S S  m ix tu re  o n  to  th e  to p  o f  th e  

h is to p a q u e  tu b e . B e  c a re fu l n o t  to  m ix  th e  tw o  p a rts  
to g e th e r , c a p  th e  tu b e  tig h tly .

4. C e n tr ifu g e  a t  2 ,2 0 0  rp m  fo r 30  m in u te s  a t  ro o m  te m p e ra tu re .
5. U s in g  a  p ip e t te  to  re m o v e  th e  to p  p la s m a  la y e r  fro m  th e  tu b e . 

D is c a rd  th is  la y e r  in to  a  c o n ta in e r  o f  C lo ro x .
6. U s e  a  s w ir l in g  m o tio n  w ith  th e  p ip e t te ,  c o lle c t  th e  n e x t la y e r  

(w h ite  r in g  o f  ly m p h o c y te )  f ro m  th e  tu b e . T h e  n e x t la y e r  is 
th e  re s id u a l  h is to p a q u e . T ry  n o t to  c o l le c t  m u c h  o f  th is  la y e r  
a n d  d o  n o t  c o l le c t  th e  re d  ce ll la y e r  w h ic h  s its  a t th e  
b o t to m  o f  tu b e . (S e e  th e  fo llo w in g  d ia g ra m )

Blood Plasma
Mononuclear Cells

Red Cells
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7. Im m e d ia te ly  t r a n s fe r  th e  ly m p h o c y te s  r in g  in to  a  n e w  
s te rile  p o ly p ro p y le n e  15 m l c e n tr ifu g e  tu b e . A d d  12.5  m l 
H B S S  (+ 2  jul/m l H e p a r in  +  1%  F e ta l B o v in e  S e ru m  to  th e  tu b e . 
C ap  tig h tly , th e n  in v e r t  th e  tu b e  3 tim e  to  m ix .

8. C e n tr ifu g e  a t 1 ,0 0 0  rp m  fo r  10 m in u te s  a t ro o m  te m p e ra tu re .
9. D e c a n t th e  s u p e rn a ta n t  fro m  th e  c e n tr ifu g e  tu b e  in to  a  C lo ro x  

co n ta in e r. F lip  to  so f tly  d isp e rse  th e  ly m p h o c y te  p e lle t. A d d  
10 m l FIB SS (+ 2  p i/m l H e p a rin  +  1%  F e ta l B o v in e  S e ru m ) 
a n d  m ix  b y  p ip e t t in g  u p  an d  d o w n  3 tim es .

10. C e n tr ifu g e  a t 1 ,0 00  rp m  fo r  10 m in u te s  a t ro o m  te m p e ra tu re .
11. D e c a n t th e  s u p e rn a ta n t  in to  th e  C lo ro x  c o n ta in e r  a n d  m ix  

th e  ce lls . A d d  c o m p le te  R P M I m e d iu m  (R P M I 1640  m e d ia  
+  5 .2 %  F e ta l B o v in e  S e ru m  +  L -G lu ta m in e  2 0 .2 8 p l/m l +  
G e n ta m ic in  0 .9 7 p l/m l)  to  5 m l. M ix  b y  p ip e t t in g  u p  an d  d o w n  
3 tim es.

12. P u t an  a liq u o t o f  c e ll su s p e n s io n  o n  th e  c o u n tin g  c h a m b e r  
an d  c o u n t th e  ce lls . C a lc u la te  th e  to ta l c e ll c o u n ts  a n d
a d d  c o m p le te  R P M I m e d iu m  to  o b ta in  th e  s u s p e n s io n  o f  c e lls  
a t th e  c o n c e n tra tio n  o f  4 X 105 ce lls /m l fo r  cu ltu re . T ra n s fe r  
6 m l o f  th is  ce ll su s p e n s io n  in to  2 c u ltu re  p la te s .

13. In c u b a te  a ll th e  c u ltu re  p la te s  in  C O 2 in c u b a to r  a t  37  ๐c ,
9 7 %  h u m id ity , 0 .3 5 %  C 0 2. T h e  ce lls  w ill b e  h a rv e s te d  at 
4 8  h o u rs .

14. S ta in  50 p i  o f  th e  c e ll  w ith  0 .4  %  try p a n  b lu e . T h e n , th e  ce lls  
w e re  v ie w e d  u n d e r  l ig h t m ic ro sc o p e . T h e  a p p e a ra n c e  o f  ce lls  
s ta in e d  w ith  d a rk  b lu e  w a s  co u n te d  as  d e a th  c e lls  a n d  c a lcu la te  
p e rc e n ta g e  o f  c e ll d ea th .
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Studying apoptosis of circulating lymphocyte
A fte r  c a lc u la tin g  th e  p e rc e n ta g e  o f  c e ll d ea th , th e  ly m p h o c y te s  w ere  

a n a ly z e d  fo r  a p o p to tic  ce lls  b y  m e a n s  o f  f ix in g  ce lls  w ith  A p o p T a g . as 
fo llo w :

Fixing cells with ApopTag.

1. M ix  ce lls  in  th e  cu ltu re  p la te s  b y  p ip e tt in g  u p  a n d  d o w n  3 tim e s  
to  re su sp e n d  th e  ce lls  m o re  ev e n ly .

2. T ra n s fe r  3 .0  m l o f  th e  4  X 105 c e ll/m l in to  a  n e w  p o ly p ro p y le n e  
c e n tr ifu g e  tu b e . (1 ,2 0 0 ,0 0 0  ce lls )

3. C e n tr ifu g e  a t 1 ,000  rp m  fo r  10 m in u te s  a t 0 ° c .
4. A sp ira te  o u t a ll su p e rn a ta n t  a n d  flip  to  so f tly  d isp e rse  

th e  ly m p h o c y te  p e lle t.
5. A d d  2 m l o f  P B S  a t 0 ° c .  in to  e a c h  tu b e . M ix  ce lls  b y  

p ip e tt in g  u p  a n d  d o w n  3 tim es .
6. C e n tr ifu g e  a t 1 ,000  rp m  fo r  10 m in u te s  a t 0 ° c .
7. A sp ira te  o u t a ll s u p e rn a ta n t a n d  flip  to  so ftly  d isp e rse  

th e  ly m p h o c y te  p e lle t.
8. R e p e a t  s tep  5 to  7
9. R e s u s p e n d  th e  ce lls  in  2 5 0  p i  P B S /1 %  P a ra fo rm a ld e h y d e  

fix a tiv e . L e t s it fo r a t le a s t 10 m in u te s  a t ro o m  te m p e ra tu re  an d  
p ro c e e d  to  th e  s lid e m a k in g  p ro to c o l. F o r  s to rin g , a d d  P B S /
1 %  P a ra fo rm a ld e h y d e  f ix a tiv e  to  5 m l v o lu m e  a n d  s to re  in  
th e  re fr ig e ra to r  4 ° c  u n til  u se  (w ith in  2 w ee k s ) .
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ApopTag. slidemaking protocol

1. C le a n  m ic ro s c o p e  s lid e s  b y  r in s in g  w ith  d o u b le  d is tille d , 
d e io n iz e d  w a te r  an d  dry .

2. C e n tr ifu g e  th e  p a ra fo rm a ld e h y d e  f ix e d  sa m p le  a t 1 ,000  rp m  fo r  
10 m in u te s  a t  ro o m  te m p e ra tu re .

3. C a re fu lly  a sp ira te  th e  su p e rn a ta n t  o u t  w ith o u t d is tu rb in g  
ce ll p e lle ts . F lip  to  so ftly  d isp e rse  th e  ly m p h o c y te  p e lle ts .

4. A d d  100  p i  P B S /1 %  P a ra fo rm a ld e h y d e  f ix a tiv e  to  re su sp e n d  
ce lls . F lip  to  so ftly  d isp e rse  th e  ly m p h o c y te  p e lle ts .

5. D ro p  2 0  p i  o f  th is  ce ll su s p e n s io n  o n to  a  c le a n  slide .
6. A llo w  th e  s lid e s  to  a ir d ry  fo r  1 h o u r  in  a  fu m e  h o o d  o r  la m in a r  

f lo w  c a rb in e t.
7. F ix  th e  ce lls  b y  p la c in g  th e  s lid e s  in  a b so lu te  e th a n o l o v e rn ig h t 

a t  - 2 0 ° c .
8. T ra n s fe r  s lid e s  fro m  a b so lu te  e th a n o l. A llo w  s lid e s  to  a ir  d ry  

fo r  1 h o u r  in  a  fu m e h o o d  o r  la m in a r  f lo w  c a b in e t, an d  m a rk  
a ro u n d  th e  a re a  o f  th e  sp e c im e n .

9. W a s h  s lid e s  fo r  5 m in u te s  in  P B S  a t ro o m  te m p e ra tu re  fo r 
3 tim es .

10. A llo w  s lid e s  to  a ir  d ry , p u t o n e  d ro p  (1 3 .5  p i)  o f  e q u ilib ra tio n  
b u f fe r  (A p o p  T a g  K it) to  th e  a re a  m a rk e d  o n  th e  slide .
C o v e r  th e  m a rk e d  a rea  w ith  p la s t ic  c o v e rs lip  (F ig u re  7)
a n d  in c u b a te  th e  ce lls  a t ro o m  te m p e ra tu re  fo r 5 m in u te s  o n  
b e n c h  to p .
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Figure 7 D e m o n s tra te  th e  s lid e  m a rk in g  a n d  c o v e re d  w ith  p la s tic  
c o v e rs l ip .24

11. A f te r  in c u b a tio n , c a re fu lly  re m o v e  th e  c o v e rs l ip  an d  
d ry  a ro u n d  th e  m a rk e r  a re a  w ith  a b s o rb e n t. (N o te  : th e  
p o s it iv e  c o n tro l  s lid e  w a s  tre a te d  w ith  D N a s e  I, an d  in c u b a te d  

in  C O 2 in c u b a to r  1 h o u r  b e fo re  g o in g  to  s te p  12 .)
12. A d d  13 .2  p i  o f  T d T  m ix tu re  p re p a re d  f re s h ly  o r  w ith in  6 h o u rs  

to  th e  s p e c im e n  a rea . C o v e r  w ith  a  p la s t ic  c o v e rs lip  a n d  
in c u b a te  in  C O 2 in c u b a to r  a t 37  ° c ,  9 7 %  h u m id ity ,
0 .3 5  %  C C b fo r  1 h o u r. (N o te  : T h e  n e g a t iv e  co n tro l s lid e  w a s  
c re a te d  b y  o m it t in g  T d T  en z y m e )

13. A f te r  in c u b a tio n , c a re fu lly  re m o v e  th e  c o v e rs l ip  a n d  d ry  
o f f  a ro u n d  th e  m a rk e r  a re a  w ith  a b s o rb e n t.

14. P la c e  th e  s l id e s  in to  th e  C o p lin  s ta in in g  j a r  c o n ta in in g  a  
w a rm  s to p  w a s h  b u ffe r , in c u b a te  a t 37  ๐c  fo r  3 0  m in u tes .

15. W a sh  s lid e s  fo r  5 m in u te s  in  P B S  a t ro o m  te m p e ra tu re  3 tim es .
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16. A llo w  th e  s lid e s  to  a ir  d ry  in  a  fu m e  h o o d  o r la m in a r  
f lo w  cab in e t.

17. A d d  13 .2  p i F lu o re s c e in  I s o th io -C y a n a te -D e x tra n  (F IT C ) 
m ix tu re  p re p a re d  f re sh ly  o r w ith in  6 h o u rs
o n to  th e  sp e c im e n  a rea . C o v e r  w ith  a  p la s tic  c o v e rs lip , 
in c u b a te  fo r 45  m in u te s  in  a  h u m id if ie d  c h a m b e r  p la c e  in  a  

d a rk  ro o m  a t ro o m  te m p e ra tu re . (N o te  : A v o id  e x p o su re  to  
l ig h t as  m u c h  as  p o ss ib le )

18. A f te r  in c u b a tio n , c a re fu lly  re m o v e  th e  c o v e rs lip  a n d  d ry  o f f  
a ro u n d  th e  sa m p le  a rea . W a sh  s lid e s  3 t im e s  fo r 5 m in u te s  
in  P B S  in  th e  d a rk  ro o m .

19. R in s e  th e  s lid e s  1 m in u te  w ith  H o e c h s t  d ry  so lu tio n , th e n  
r in se  th e  s lid e s  in  P B S  fo r  1 m in u te  in  th e  d a rk  ro o m .

20 . A llo w  th e  s lid e s  to  a ir  d ry  in  a  fu m e  h o o d  o r la m in a r  
f lo w  ca rb in e t. A d d  10 p i D A P I-A n tifa d e  so lu tio n  to  th e  
s p e c im e n  a re a  a n d  c o v e r  w ith  a  s ta n d a rd  g la ss  c o v e rs lip  a n d  
m o u n t. D e v e lo p  th e  s lid e s  in  th e  d a rk  ro o m  fo r  10 m in u te s  
b e fo re  v ie w in g  b y  f lu o re s c e n c e  m ic ro sc o p e . I f  s to ra g e  o f  
th e  s lid e s  are  re q u ire d , p u t so m e  ru b b e r  c e m e n t to  e d g e s  o f  
th e  c o v e rs lip  an d  s to re  a t -2 0  ๐c  in  a  d a rk  b o x .

21 . T h e  s lid e s  w e re  v ie w e d  o n  a  f lu o re s c e n c e  m ic ro s c o p e  
fo r  m o n ito r  ap o p to tic  c e lls . T h e  ly m p h o c y te  c e lls  w e re  
d e te rm in e d  b y  c o u n tin g  th e  to ta l  ly m p h o c y te s  1 ,00 0  ce lls  
p e r  s lid e , an d  c o u n te d  th e  a p o p to tic  ce lls  in  th e  sa m e  f ie ld  
u n d e r  th e  b lu e  filte r. T h e  a p o p to tic  in d e x  w e re  ca lc u la te d .
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7. Statistical analysis

T h e  re s u l ts  o f  a ll p a ra m e te rs  a re  e x p re s s e d  a s  th e  m e a n  +  S E M . 

T he c o m p a r iso n  o f  th e  sa m p lin g  g ro u p s  w a s  d e te rm in e d  b y  A n a ly s is  o f  

V aria n c e  (A N O V A ) u s in g  th e  S ta tis tic a l P a c k a g e s  fo r  S o c ia l S c ien ce  

(S P S S ) in  w h ic h  th e  s ta tis tic a l s ig n if ic a n c e  w a s  d e f in e d  as  p  <  0 .0 5 .
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