


RES

Y

# 3

N~ —-

% &

\& =~
)

oo

B
AAVMNAND A

+ O I < x =



b #

A9

, 9 # &
8
43 3
>, 2 & ?
2)& @
= & (
2)&
5 &)
6 # A7
&& # 6
#3
#3 8=,
0 ;8 , ’
A7 # 9
/C#8 5
&8
7 / #
) 8
)6 )

% 6)

E

3 1]
, 3 %3,
e
Centrifuged

| Blood Sample

Liquid {plasma)

"Bufly coat"
{white blood calls
and platelats)

Red blood cells

")C < &
A7 )
, 8 , @
9
5 8
A9 9

D 8 "6
H
/ 8
A9 | IE <

*31 /7
8 #3

, 3
#




&8 #
6 #
6 A9
8
, @ #
6 A7
A9 L
L
"6 A9
8 K
A9 6 A9 &
A7 8
b, .
6 C# A9
8 : #
@, C
@
8 8,
6 @
# @
# 3
6 A9
A9 b #
@ e, ¢
L
9 b
, @, C
8 ’

6

#3

# 3

C#

A9

A9

A9

63

C#8

A9

&8

A9



) #9

C#8

A7

634

0

A9
# &

&8

A9




%

>6 &

N , b , # 63
@ & 9 &
6 # , #

D b
b A A C , 6 A 63 6
A7 , 6 , A9 # &8

A7 @, C 8 3 s )
6 6 A @ , . A7 J
- b A7 I %
A7, @ A7
A9 L % )
@ I L & C
1% 8 A # # B
9 8 @ 8 #
b A9 A , b
@ A9 8
9 . ) #
(¢ 9 A9
) oo,
A9 ) , b 9
8 6 b b A7 , 1
6 ) ,
1 % &8 9 b &
-< . 9 @# b &
, 7
= >, &8 A7
> A9 1 b
, 8 1, K s s .
# @ , A9 8
@ # 9 , s @
, , @ s
/ , > & , > 6§ A9
I, 89 , L 6 A9 8 JE



#"

&

#ll




% $

Q #

&8
&8

A9

A9
A9

%

86

8 b

6

Q #




O AN T A

6

A9

A9

A7



b

A9

1,)
A9

A9

A9

% #

86



&

. A9 % #
@ .
E , A9 b 6 C
& & A & & @
@ & [ & A
& R 16 & A, n,
. # 9 8, 0 #
5 &
# b
E @ 6 &8
. # A7 @
b 0 .
b / 6 #A &8
# , 6 @
. # ,
# 3
C A7 8 B &
>, A9, A7 9
.o 8 A
5 : b , A9 E
b 5 # 0
# @ P
=+ 2 & 9
, A9
+ -
0
9 # & # b
9 16
b , A9
1, A9 , ) 6 9
b , A,
1$ 2

&

A9



, A9
? 5K
s b , A9 " , 6 $
8 C# 6 K , . , A9 § 8
9 , 6 9 & # . S
% ? , 6 , A9
, > , I, b J
@ 1, 6 , A9 8 ,
9 # ,
1, A9 8 A9 , ?
& 7, A9 ., 8 6 ,
#
3 2
"1, A9 6 : # 6 ?
, , A, @
A9 # 3:
C 6 A & # #
, 70 & . .
2 2 & C , I
9 , - C, A9
J
- 4
@ >, A9 ?
E 6 @ & . , #
8 I &&8 6 R .
Cc 9 & I, J
, , 9 ,8 & &8 ,
&8 . # .8
5 &8 )& e )
L , 8 A9
" c ,
, A9
=3 "S# 18 3
J
= @ #
$ # 8 8 & A9
, : , A9 , @]



E 6 @ , & # 91 9
9 B & @ @ #
- ?
6 A7 8 # , A7 7
& 7 . & #) 9
R 7 9 | , & >
# 6 J
C #
6 , # @
, A9 : 3 .
#0 , @, -3 @, < > I"1
| A9 J
1 @ 86 & # ?
& 6 @ K &
, @ 8 A9 @, ) , . !
# 8 e & # #
# 1,) A9 3: & | 8
# 3 , , 6# A9 / 8
& 3 &8
63 # @ & L
# , & b
e
C b @ # 0, &
# A9 & , 9 # & 2
# ? $ & 6# A9
A9 8 ., 97 . I
@ # & 13 3 J
$ @ # A7 3
# A9 % #
6 @ , & #
’ ] > # # ?
&A9 , # A9
/ # K 6 A9 K &8 #
& o 6



II+

D , € 7, A7 6 #
8
D , 57, # A9 ,
A7
/ # , ?
) 1$~51]
%3: | e, J
$ , A7 #
) , # 3z 9 , A9
A7
/ # , » 7
T, ? 8 ,
# A9 | & C , A9 & # A9 U $"51
TS5 vue ,
$C # 71<” | C J
| 6 6 C J
E 0 )# 0 & $751
e, E A 6 9 @ & 1<~
, A9 , , 14 " J
1 # @ # 18
A7 = @ # J
& 6 b !
- 8 8 ,
71 & 1 # 8 ,
# ,) >
s , 3 & ,
# A9
N " #H W : # 6
» @ # # $°51
@ # 9 +
, 0 , c ,
’ #
5 ), &



, 8 # A9
s b @ # # .
> $"51 , )
! ? A9 2 2 6 A9 , &
. & # b # 7
’ b , C #
5 &8
A T X s i
# 0 # )
& 6 # . 8
# A9 ' L
’ @ 3
. s
5 A9 A9 |, +0
e, # i
» , 30> A7 3
< & 6 b # A # 3 6
’ # 0, 9
, 6 6 # A # 3
# # # A9
' # b 9 4
@, ’ b @ # J
A "Y
1, , A9 # oV # b 6 A9 A9
. b , # 8 "
, b * A9
i ! + | C
&8 8 Z &)
I # A9 J
St A9 A1,
8 L #
E ? $°518 #



8 , , C , b
< B 6 # K , A9 b
l, c ., e, $"51%8 J
, 8 s # 8 #3
b A7 @
8 ( 9
b # )
, 7/ : &
A9 K , # # A9 A9
b # )
I -
, A7 @
, & A9 A7 3 b #
# +< 8 A7 s , s
; @ A9 , ,
D 8 +< , @
9 , # . A9 3
8 8 : A7 6 A @
3 @ 8 I 2Y 2Y <(2YI: 9 3
@ # A7 9 .
*
2 G ( +40Q + $"51
"""" Yy< @ .  s$"51
"""" Yy<¢ =+ =+  $"51
"""" Y<(< 4 . $'m1
""""" 26+  +  $"m1
40
"""" )y 4+  $"51
+0@
"""""" ¥ 40  +  $"51
+0
"""" c J  +. . <
"""""" /s e .,
< , , ) , 9
& C A9 A9 b



A9 8

A9

8



! 8 , b s
@ ) # AT 2
- ? 6 8
#3 & @ A7 A9
#3 @ A7 6 #
# ) ,
B N 8 ) #
, 68 8 , $
A9 8 L 6 A9 ,
#
, 6 @
/ 0,
, X% A9
@ , b 6 ) E9
A @ A 8
A7 10 )#
» # 6 K 3 #3 !
8 #3 !
6 #
# 8 $°51
# b @ # 97
% 12 ] C, C™ \" 2 %
. 0 8 . )
$C, %V%
% $ C, #
1 $ ! ? T HD;
" /8:)0
/$8:)0 $ 3 9 C , ’

II4



%
$C,
%

01 :

&
) &
, 8 6
A9
) 9
Wl
6 A9
b
8 ’
&8
0
8
A9
@
#
A9
@
#
C #

06

)
0
#
)
, <
& )
A9
@ 6 ,
# -,
&8
I 0
& )
b
) 96
)

e # )
A9 2 #
| 2Y c,

8 I1(2YU c,

A DS

6)



A7

8

0 &
#K

A9

&8

A9

A9

D)

8

&

%

I<(2Y U C,

)6

)6

A7

A7



< # ). 0
R # R
b 7 @
# ?
s s A9 #
| . 8 T,
A9 &8 . A9 # 3
A9 8 #
, 8 , 6
# & @
@ & , A9
#
1 R #
&8 R
6
J1 R E Z&
, 6 "
A9 > |
T ! . A A9
mxas g =0t i s ,
Cover Gless o ol Charbar om0 :
7 i N
& 7 b
& A9 8
# 8 ,
- ] IIH !I!Iﬂjﬂl!li _
i
= I D= 5 *: # ,
—_— - )
E LT . :
4 3
] ) ;
! LR
1 # ,
A9 #3
A7 ] : A9

A7



6 A

A7

#
A9
$=51 ,
A9
A9 #
#
A7 9
s 9
A7 ?
A9
, 8
K &8 b
#
A7
b
, &8
’ 7
$ A9
- ?
@ B
@ ?
C # ,
A9
, A9
A & @
A7 @ #

&8

A9 8
# ’
#
@ s A9 3
A7
8 )
)
Q A7 ,
8 121
, &8
) , L
6 A9 1 A7
&b b #
R J
s !
C A9 8 B
A9 8 1 C A9
, #
A7
#
#
8
8
e # . 6
’ 6 @ 71
6 e
& A9 #



58

A9

$C?

A7

&

&8

o

s o

'
. o

2le, L P
:

od

A7

A9

63

A9

A9

A7

Y

&

Y

&

&8

<

&8

A7

?

b # A

b # A

# # A9

# A

b

#3

J 5K



L o " ,
< J, § 0
E b # 8 &
s s 63 3 8 I &8
o 3 , 6 6 A9 8 0 .
6 # 6 ) I
! b
4 : &8 .
b 5 A9 &, ., A7 ) 5
6 . . A7 6) 8
/6 8 o
B & ! ? < _C 188
5 0 188
" 5 1 ) ’ kS
6 #
8 < A9 #
A9 3 P&
A7 : & @ y;
& 8 8 6 & C 8
7 & 8 8 : B $
K , ‘ "
D 6. 3 , ’
@ 6 A9 . 9 # & 8
s s 6B # 6 A ,
8 # 9 , 8
l 8 , , (XN . ;
, . @ 8 / —
, 8 , , @ = o o ol
@ 8 i
% ? R iiparebin

(=23
(@]

\

Y
Voo
g
\f

P Y i ——




D
#
@ 6
E
b 3
6 C
E
1)1
A7
# ’
& , A9
$C?
9 ’
1
, 6
, R
/
B 2
$
&
2 5

63



, R U 5 @ ?

SEQH 0000002
TIHE G0:50 09/16/86
SYsH s29

7.53  x108/p) WBC o e
4.27 ° )d.ol/:l REBC La_naJ da
13.3 g/dl  HGB mieloperoxidase
:g ‘-T :,:::r y: dimensao
H 3.1 MCH X: actividade peroxidasica
34.4 9741 HCHC
11.7 % ROW
L 2.16 a/d1  HOW
224 xd0i/pl PLTY
10.4 fl HPY i
i 1 RBC YOLUNE .
<0-200 f1) : A i
RBC FLAGS = 0000 o, ! B i
S6.0 MEUT  4.£2 i : : s
34.0  LvrP 2.5 HCE CONC : £ Canal dos basofilos
5.4  HONO 41 <0-50 g/d1>: H
2.2 E0s I TN i T 2
.7 BRSO .05
1.8 LuC .13 L£M
L1 2. PLT VOLUME @
HPxY 9.6 0-20 £15
HEC FLAGS = 0100 %
FIG 2-5 Example of prnioul irom the H-1 Sysiem (With feom T
NY)

LI: Indice lobular; LUC: large unstained cells (blastos, plasmacitos, linfocitos atipicos);
MPXI: mean peroxidase index

A AANNN
*
R0

()
(o]




/ 9 6 A9 & A7 6 #
8 , 2
7 M
= & # # & ?
C ) <
| # J )
2 W w™s
2 W"0; W :
5 w3 :
= W *; ;
% %
2
W " W
. C" %
6/ 748 9 848 74:8 9 84;8
w * W
- C" %
6< =4; 9 >4; =42 9 ?4&
W.. o * w.
@ . C T
&:89-;8 (789 (88
W4. o * W+ .
' * C V%
8:48 9 &(;48 >8i8 9 :748
< ’ ’ # 7
8 ’
+
/ 9 , , »
, 8 9 9
* ?
’ C 9 ’
+ <
A # L] 7
C 7 @ > <8 # 3
8 #
+ # , A9 ,




5 &8
# |
?
-Ce/D . |
-C. D.
N
5 &8 8,
8
&
$:
$C,
1#
$C §
D
D
)I
/
< 8
& ’

7 ’ @
1 "] ,
, C
J
, C
J
#
, 0
b C ,
¥ & @ 6
# | =
& @ & 9
) #
1%V%J
& C,
8 b
! -
1 & 8 Y
% U <
b
8 8

, 6 # A9 8



2 % E2F E E
- 8 9 D " b &8
# , B~ 7
158 .
B 7 66 , L&
@ #
$ 8 9 & L &
& K . "
$ & K . C&
?
1 | ")
- [ J
/6 & , 6
= A7 7 8 ! I:
J # " I:
J
$ & K . " & #
A9 e ) . 8 #
, 6 = B% |, &8 #
C, B C., #
$ 8 # % C#  #
@ & . . & K - -
b @ b & @
5 &8 8 # @ & , #
# & 8, # 8
, & #
%1 $ & 6 &
, 7 < 6% 3, )
, D 6 @
. ) , , @
9 . s %) #
/ 0 A




2% E2F E E

$ 8
& @

b #

E 9
& ’
&
# ’
11) @
b
1< b # A9
b # A9
/
) *
7/ 8
C
B -

b

%1% 1

b #

b #
J 5



+. %% @ & 6 6 # A9
b : 6#A9 6 6 0

’ 6 # AO 8

000 ——ﬁ
OCo
0 -

O

O Cantrit

o _Cantritugacion
O

O

O o’ Pacumte

0o © o

Plasme atrapado
satre los eitrochios

s - ( 1 4
J— ! * '
%! # * " . .
» 8 & @ .
8 6 @ , =3 6 A9
8 B 43 ' 8 b,
- @ > #
8 8 8 § K

C A9 . 6

2F E E A E2H %E

1 A9 0 ) , 8 8 i
) : . # E &8
?

$C K 8 A @ # &

s 63 I, # , 63

» b & 8 70 8

: A9
e #& 8 . 8 J

@ #



&8

21
Y
C
@ # &
C#8 E
%
2
2! LA
@ # &
2! LA
1
&
21
9
@ # &
Y8
Y8

C#8

%



$ A9
A9
@ # &
$ J. %3K
A9 U A9 & | 6
, J
@ # &
/80 $ b @ #
# & @ # &
@ # & 8 i C E)
& K b
8 + 0 , 6 &
H J
8 ) 6 6
A9 6@
6 C
# A9 -
# , > )
, 8 +@ )
b K -+ 1 & K
> A9 # &
A9 8 # $751 &8 ,
. E - e_ 9
, # 8 )
> A9 - 5 , ,
A9
8 @ &
6 A9 A9



1 ) e ) A9
) & # C
/ @ 8 9 ., R 6 A9
, &8
/ @ 8 9 .
ol * 1/6212%/K
= e ) 8
|-
.-
3 8 )
N C, b 1631™6"C™ %
8 b K 9 >- &;& 6 1z (MLIzK
@
) K E
§ @] 6 @
6 L $ 1.6212% K
/&8 A9 @ & L
#)& @
, -
,o -
/ 8 # I # e T
/& e #& |,
= ! b
16
9 - X
% $ ! $
1% . 6212 % . %k
/& A9 # ,
@
, -
| -



$C,

"6D(EF6D ¢ / EEHG( <6D10
E & A9 @ # & 8
B & ) 9 & @ # &
, 1@ A9 @ # &
) C @,
E 9 6 e, , &
0 # & , C @ # & A9
8 # 6 <2y
% 8:) I - % $8:-) !
(
H b
+ N _$
3 Q) 8
5 & A9 7 )
3, A9 @ ="L
="L I 7
J # 9 7
="L
/ 6 A9 8 0'"+:
D 9 "+
8 I L
) N4 K
) , 7
) # 8 @ &8 A7
. # , ="L
o+l . N $
E9 89 , 8
" @
/ 0 J 1 P(C K
2
6/ C&:;%ax LW + W
- JeLax LW W
SJLK W
W - W

6 J C&; L@K




J C&; L@K

/ ) 8 @ !
@ b
@ A9
& A7, / , 9
) ?
_C
1 @ A7 & C
C#8 @, C B 9
C# 1@, C > A9
? ? 6
B 3
2 7@ A9 # & & C
7 i 3 $
A9 . & C
D b # 5)
A9 B @
A9 & C
! ?
6/ - - 6<
o w o w W+ 4 W4
- +-W 0 W ow™ Wo
& +.W O + W + ow* W
(I= +0W O -W wr W.
=1&( +0W O + W W * W+
< . b 8 ,
, 9 &C 1, K
) ., # 9 A
C / @
’ C 1) @



A9 3 A9

A9 2 &8 @ A9 >
, 8 9 , #
0
A7 A9
§ ?
7 !
- 6
! C H#
§
2@ A9 @ §
1 1
# ) & A9
A7 . , 9
% % ?
A9 # ,
A7 A9 ,
, /L ) 8



A9

A9

63

63

$C

A9

?

?

A9




) | ’

< B 6 6 A7 @ # 9 b
0 ,
, C
/70 # , C 5 @ e

SEGH 0000003
TIHE G0:50 09/16/86
s29

SYSH
7.53  xi08/p) WBC IS
“er noI/:I REC (a-mJ da
13.3 g/dl  HGB mieloperoxidase
9323 ‘.f ﬂ y: dimensao
H 3.1 MCH X: actividade peroxidasica
24.4 9741 HCHC
11.7 Z  ROH
L 2.16 9/d1  HOM
224  doi/pl PLT .
10.4 £l Y
RBC FLAGS = 0000
56.0 HEUT  4.22 2 s |
4.0 LWP 2,56 Canal dos basofilos |
5.4 HONO a1 |
2.2 EOS 16 ' |
.7 BRSO 0s
1.8 LW 13
LI
HPXI B o
HEC FLAGS = 0100 . b T e O r
FIG 2-5 Exampie of prniout itom the H-1 Sysiem (With petmiasion from Techncon Corporaton. Tamylown
LI: Indice lobular; LUC: large unstained cells (blastos, plasmacitos, linfocitos atipicos);
MPXI: mean peroxidase index
< B b , , A7
: b6 b @ # : B ?
< # #& 1 ) ) ]
- A9 A9 @ # &

) A9 0 )

I A7 , 91
$ &8

< # § , 1 # 9 9 #
6 s 6) &

, #

=# : 9 s 9 & C
) I Z 0#06)

§ , A 8 9 §
1 , A A7 @ b #



A7

# |

#
‘83
!

% 6)



%

9 A9 E b
8 &# ) C A9
# 3 , ,
8 6 9
8 9 6 # A
1
1 !
.6 # A 0 #
& # 5 ’
b b A9 1 b A9
5
3 .
E 6
) #
#C 0
< #
C R
$ & R
. R J
C
%
/ 6 #A 8
E9 b
Eg ?
#
B 3 8
? 8 #
9 b #

36

6)

A9

A7

86



/7 6 #A s ?

< & A b # A , - : ,
N R 6 c 9
< , 6 # A7 6 # A
< 6 # A 6 B
5 6 # A 9 C ,A9 ?
/7 |, s b
c 9 ., # , 9 E9
o
<8 , ,
9 , : #
% 8 # , , 6
#
# -
N .
1
b !
%
6 A9 ) 8 L #0 7/
C#06 , # # #
, = Z _$C 6 l, 8 C# : 8
& ) I % @ 2 I J5
9 - ( (
/ 8 9 ) &8
6C 8
5 9 , 8 , & /
, 8 - 8 b/ , &
8 B
C L,
E 8 ) & $
9 6 A9 6 , 1



% 79 )6 K 6

b, 9 B
% 79 & )b K 6 , &
B, , & ?
| L,
SMITHI.T| 1 R b # A @ @8 b # A
] e &A $ &cC , ,
ﬁi‘.’lf'.'@.., b # ) T K 6 68
9 ; i8
% a
E 0 0 # & E b # A
, &8 , , - 9
. 1, &8 b # A ,
&8 # 3
$ 6 # $ )
E b # A . ?
< * 3 ) b #
@ > &
< - ) ) 6
1# ) , 1) 1) K A9
b
D A b b # b # A
#3 8 § s
& A9 &8 &
P &
# & 8 1 2V b K 9
b # A Y 2y
6 & 6 # A _2Y
. & D )
7 &
E A9 : &
A9 @ # & # & 8 <Y $ 3
! / B %.62
& ) & 5 &8 ,



A9

b

A7

# A
A9

b

?5

# A

b

.J
=3
L

A9

A9
&8

# A

b

&8




E 7
$ # B
5 6 68 y 39
68
9
D > @ 8
K !
19 b
J 9 9 K
& K #
§ 9 ) / 3
# 68 0 & 9
! A9
@ C :
b #
J
n
= > § )
) &8 A7
<8 1
$6) 2
$.)) )
1) 8
) $: )




%

%9

)
b )#
6
) 6
1 QI I8

A7



A9 b )# # A9 , A9,

-‘-ﬁ'r’- a'l

“f'u '.l. .& . #Q‘




68

%

%!

&8

A9 ,

5K

4 K

Sl
O
L
N
o
c
MO
Cs
=

)
0
e
o
&

oﬂ
GOU
o0 «
OO0
Qﬂ

QO
5
58
o 0°
w20
O
s =

LY

oo
O

o

%!

#

e

+4



DIC, microangiopathy, HUS,
TTP, burns, cardiac valves

Sickle cell snaemia

Liver disease, sbetalipo- Microcyte deficiency,
proteinasmia, renat fallure Q =

+*



E< # / STE # 3%0A U# 3E # E% E 0

$ A7 9 K : : , 9
., # o, & 7 5
2
C ¢ # & .,
(Z 0 1 <& 1% ,
, b U . cz Qo _ , &
b # A7 <& & 6
8 9 & & C ,
. 0 5%
2 9 ) # A9
| C A9 & J
! 7 1<
) < 0 12 A7
% . N_V G0
/ (z Q _ , .
(z o _8 L
9 3 0 #
A9 "E1l 8
&8 /
b 3 "E1l A7 6 ,
9
. @ & A b G i
& 2 _‘f‘;-h
: ',-p . @ ~; O b_? =e 8
: DL 0 S
% .0 _
1 < @ C A9 *
# # > & 6 i
, A9 9 3 8
7/ C 9 K A9 ® &
[ #0 B A9 [ #0 »
A9 b )#
< D &
b A9 6, .
, C , 6 6



E/5171 ( # & C # s
0 & 7 K A9 ,
B9 , Cz Q #
A9
# < ?
/ . & )b
» , # A7 $
&8 ) 6 # A
E 6 # A7 #3 ’
6 1
., . A7 s L #0
$ s & )b &8
A9 <@ &
E &
# 6 6 6
@
%
1 # A7 b 9 9 3 A9
= Z _ D .
& b A9
%
$ s 7 9
8 ?



/ ) 0@ &
6
/ 9
1 =
E 2
1 # A9
9 A9 :
# 8 &8
b
# E #
#
9
E 6 # A #3

%

#
&8 #
C
| J 9 #
, 8 : b
3 #
b
# ’
IE9 K L &
@
A9 # 6 9
<8
9 6
&8 6 < # [




&




#0) & ) 9 # A9
C # A7 & )b
$ # A7 3
DI A9 4 A7 c
J & 7 L 9 C L
+ 1 1
@ 2
$C 6 ’ ’
6)
5 "
6
1 9
@
g A9 , : , A9 .
<8
9 Y 6 §
7/, & 9 A7
b ) 9
# ) 5)
1 6) s
8
6 @ 8 ¢C ? Y )
) 8 &
e 21, - ) ; 8



D % 6)
& )6 /7 6 # A7 |
9 6 3 >
) K , # A9 !
A9 " 6,)C , A9
L, >, A # AQ 1 )6
E ) ) #
)
D] 2 @ 0
1 A7 6 # ) 6
)6 % 6)
E 3 A7 &
A7 , , A ?
: B! ?5
# A9 , #
b B
B .
| L )
L E )6
#
I
- &5% $
— @ A7
- A7 9 ,
% 6) $ 1 2/
% 6) M % 5C
0 & L 6
= E
3 9 #
)6 )& 9 9
$- D - 4
. b & ! I:
C Y c J $ <8
K , & )b #

)6

6)

&8

b )#



)6

< EN

¥ 2

A9

# A ,

6

A9



&8

&8 & # A
: | A9 ?
6
b
% $
6 K 9
ld-e
, ##
[
?
2 +1Y M)
+ | & I @2 D
, - ## K
C
$" % 1

» )C



Y 2AQ @HA%E®% H _ # E__F%3% 2 3A @
bHA H#3 I 3
& bo# A
6 6) I I
$ ) 9 9 )
b o# A 7SC # #
! ! !
|
) K ' 6
0 # 3 8
| ] 6 o# A # 3 8
| ] b #A $ O "
& A9 : 98, 6 6 Al
DI 1 | G: v )
LYMPHOCYTES -+ POLYMORPHS
\ // ++
HEAD ooy} ) i_TAw
I__.r“'
" / \
FILM . FiLM
TOO THICK IDEAL TOO THIN
THICKNESS
16) % -
b # )
b # % )
& % ) Ic, C &:°10]
1 <3 9
D A7 @ # |
b)Y 6) 3 &
3 - 4 8%
8z 00 A9 P 9
A7 @ 6 6 # A # 3
7/ & 3 A7
# 0 P 9 , 3 )



[ 1]
b @ A7 9 9 b 1l & J,
3 3 @ 8
8 A7 : 9 9 , 3 |
J$ : & A7
|
J
&8 b l,
J & 9 ?
! 6 # ) )
1 . C
9
- (
| 9 J
16) ) 8?
Mo Real de n? de leucdcitos x 100
Leucdeitos ~ .
(100 + n® Eritroblastos /100)
C & 6 6)
& | L &
J N R N
C <11 ! b C :P
/ 4
M R'%E"_ de n® de leucicitos
Leucdcitos Contados
100 e 12 Etitroblastas 400
<
| # [ *
b
& ’
6) , 8 B 9 , ,
) C #



1 A7
&
# L *
E & A7
6 &
Y 2A0 O#A%E% H A E2H %
# 1 7
D $ ?
# & 8
B" M7
o #
) @
J&K 2 %
5 )1 #
) A b )#
8 1<l :P@
Q
8 8
6 7 -
* , * W C
4 *
J(K C
5

&8

ursz



/ # b
b
% 5 !
9 , 6
8 # , ) !
$ 6 A9 896
A9 <8 9
C C E
= 1 §P 1 5
¢ A7
* ) o #
6) 7 I, )C
. #
- b
. 9
% Y 0
E # b , ,
, ,» C . 9
/ B 6 A9
23 8 1 3
D
%
$ 76 8
&8
< & )b 7
8 & )b 8
. 9 L




A9




RS e -
as ff v o -y e 3

Vo s

"

HEMATOLOGY SYSTEM

s

+ 0'0.“

foctisia

§supadaiz
prest-tie

EYTLY P
LRI Rl

dda’ Wb B

1@

A9

A7

&8

A9

A7

A9

A9

A7

A7

&8

A7

?

&8



E
b
#
c )
"E1l b
& # A $
1)C ’ ’
, #
# , (z
E L] ?
) & C
<
E 7
0 # , # K 6
b ).,
& C
E ’ 7
A9 3 "E1l
0 _E 0 &8
E @
A9
E 0 # # A9,
# #
7 b # #
) 9 ,
Y 2A0 @H#A%E% H 3E 2 @

&8

O+

> 6

A9



| C™" Vo 157
E )6 U- + U4
% 6) Sy U+
Y ) U n n
$ )b U . "Uo
)6 U mn n
N b #
& b
# 2 13
# 6 # b 3
5K 9 Y 9
$ 9 9 b K 1
A9 6 )# ) 8 8
l - -1= (I= =1&(
3 2u5 46237 438 4239 39
0 52392 ) 3 83; 432
> <6232 | <i534 <b:345: <b:34 <b:34
§ <32 <b:3 <i434 <b:34 <i434
< <IBA L <i<:3<H
0 42<32< | iA<R<< | 1<<i22< | 1<<3 2< | 49<3 <<
6) :
Cé& A 8 @ 6) ?
$ ) 8 )6 A8
) /) K 8 0
L b b : 9 9 8
-0 59 C
= 8 0 K



@# SU# \ Y 2A0 @#A%E% H

= >6) , @ A7 ?
@ 3
IR L T SEC W Y
K “:m:a“ qu G’,:G g °® .8
"i“gﬁ -y

b @ 63 B
) L )6
& )6 9 - C" T
& % E 6
1§ A9 6 A9 A7
, 9 6 A9 & A9 )
5
1E 6 8 &8 6
5 &8 6§ A7 ) 8
A &) I #
J 9 )6
6 )
E @ # # #
# @ ) @ # 8 A9
E ) | 6 &8
2 % 6 8 , @
6) B @ L
A9 | A7
& 6 c" 1% D &
6 # A 3 # 6



%

%

A #

;48C&; L@

#R

A9 )C

e 7/ 3

1#

A9

A9

E

c

"\

%

Y6



=5

'.f'
1
5 &8
2
b # A
! ’
8
b
Q
5 &8
D
!
e
1 %6
&
$

3 )
)} 1
E #
K & )b
J
E9 8 b
f & )b &
;8C&;@0 , 8,
# #
3 b A7
b Y
61
, > A7 :
6) -4;C&;°L@
9 #
8

04

et wmy

& #
8
| 5 ;-\O o, y O
o
OO

: % oW, S ¢
ALY A

L) 2 C:_
) BT @S 10 s
o 000" 20 0@ (
*50 %gi?ﬁm 09

[
@
!00 a®S ﬁ‘)a.a?\



c 1o

1E

1#

&8

A9

A9

A9

Y6

<
&
AO # 8
A
, 1
7 @
)6

0*

&)



17/

A9

A9

A9

4*

I/ 4/ 6 / #8 8
, 8 , %
§
A9
E A7 @ & @
# I , c , (
J 9
A9 ., A9,
, J
A9 8 =
$ 8
# A9
A9 , R &8
! B
A9 ? A9
A7
#
8 &
A9 6 & 7 ?
! &8
A9 7 ) §



# A9 , 8
9 ’ @ 6
= C
, b 9 b A9
= CE A b ) @ 3 , 3
6 # & s
6 * *
6 A9 , 8 ?
58
58 N
9 & 1 8 , 3
1 N
$ 8 & Z & : B 6 -,
@ Z & & »
@ b L 3 8
- 9 3 ’ @
E s A9 . 8
Hemdgas
1 +
N 8
&7 1™
+ J # :



1., L 2z X : -
@ Vs , @
E &8 6 & @

# 3 ) 6 A9
S e . , ! &8 # , 5
6 (: A9

1 8 . %
C A 9 6
/ " / 99
4 ’
% . ,
& 6 A9 c
! 5 ? 6 R
, b : : .,
. K # | )
A9 , b - J5K
b } & A7 |
, , & 6#J 1 , 8
s &8 D
’ l , & ,
A9 , 6 1: ] E
A7 8 9 &
$ A9 b7 & &



A9

$ ) C
_E2#2 )
&7?18; 71&; =18(
8&l=; =1&( t1&:
= =1&7 &1
N , #
3 § &8

b

&8

A9



1. 8 K
8 fif 8"*04 ,
, 3 6 b
, @ @.) D N
#3
) &:=: 8 b ,
& A9 8 #3
@, )
#3
b , $ P
$ P
@.) & , 1
8 , #3 -
) 6 &
, 6 A9 A9
9 s 3
s # , 9
) I
) &:(: 8 : 6 , S
) b P++)
6, 3 , b
@ , 8
6, 3 6 @
# 6 # K
, 3 # , 6 #
) 8 :
# > 8 #3
, A b <
$C K &
<8 9 3%

&8

&8

# 3
E9



18 A

. . )
#H ? 8 , -
, A9 1

2 ? > § A9

@ ? 6 >, A9 % 6)
2 ? . 6 A9 2 )
I: J Y ) D J

>
PRENATAL POSTNATAL

CELLULARITY
(%)

100 BONE

80 F LIVER VERTEBRA

60 STERNUM

40 |

SPLEEN
20

7C

FETAL MONTHS AGE IN YEARS

1@ ’ ?
%t > 710

% <R N ? o3



F B3 A
0 8 * 4 *
$ 4 $
&" - ) . | C o
E 6 0 &
60 A9 8 @
# 6 , # )
& 86 ? '
4 18 . - 8 0 A9
5 A9
C . 9
E S 6 e $
6
- D I 7 : 01
/ .
E 6 0 6 <
E 8 *
8 .
1 A9
e . ) 8 3
& A9 6 6

&8

) #9



$

>DS
>IS
<DS

Cellularity

3

3

) #9

&8

&8

6)

%

8 #

6

A9

A9 >?



#3




Macrophage ——

%FOAQ

H— Extracellular
matrix

Fat cell
Endothelial cell Fibroblast
—@ Adhesion molecule —-Ligand |
—& Growth factor “>——— Growth factor receptor
8 - - C 8
B 8
1
8 ’ : 9
0
1
e ) 6
7 & @
C
8 9 &8 ,
9
8 8 K ! >
: &8
8 9 # 8 @
A9 J 9 8 : 8
H2 E E# %

$8



MARROW

BLOOD

STEM CELLS

. PROGENITORS ; PRECURSORS

MATURE CELLS

)

L]

1]

L}

NO '
SELF-RENEWAL :
]

]

]

L ]

: LIMITED :
SELF-RENEWING : SELF-RENEWAL :
PLURI- ' MULTI- ' UNIOR BI '
POTENTIAL |POTENTIAL  _POTENTIAL .
: @—" : @——-@—:—-@-——-@-—.—-T LYMPHOCYTES
T 0000 sumnoes
® CFU-E * :

8——-@®—-9-

L]
.
' BFU-E
:

'
FU-MEG .
'
/@ el
'

®—®

O—-@—»@—*O

ERYTHROCYTES

4-5.. PLATELETS
.

——= NEUTROPHILS

——= BASOPHILS

) 8 ’ ?
5 $ 1 | 8 918
- 5 A ,
! *
$ 3 s ?
* = . b 6
g )
1 , A9 8
3 , R ,
& , C
! " (
$ . # "
| , J 8 ,
# ’
$C , ! ! 1 1
1 ’ b . A9
8 ? ) . )6
) )6 & )b




5 < Y ) b
# , % A6#22 U
uu s b
8 ?
$
)6
E )6
Y )
$ )b
? 6
# | PM3(= $M3(=)
$ &8
& 8 &8
’ # *
6 # 9 8 b
E 9 "
< Al# P 8 (1!
# % Al# U U
% !
/ 59
1 , # &8 % AI2#6
b
1% Al62 U U
? b
1% AI#E # !

4II

&8



| Differentiation |
| and development |

: .S ~ Mature
g}%@ cells
e ] e
. e
Stem Progenitor cells Recognizable
cells recognized by proliferating
culture techniques marrow
(b) precursors
E L]
I » 8 ’ ’
, 8
7
1 K
Totipatent cell .
8 , b A9
(a) Embryonic stem cells -
. Y :
i
mphoi 5
. I: @ , 8 :
# §
’ ’ C K 6
lage, - elral
P T stem el .
stem cell £ ’
I (b) Adult stem cells
. c , 8 : , 6
# , I s , C
e, ( . .
# 8 #3
# c *
!
%U!
1
< < _
6
2U2
Y'Y
$US
<2




H5@ & ,

<" <
$ @ < <2 = 6 b
<=
E ) 6 . : #
&8 6 s
&8 : 9 , , 6
8
- 8 : , b
: 9 -
6 3 ) 3, 68
1: # b .
Tabie 3-1.  Hemampowic Growth Facion snd Some of Ther Cheractensacs
Calis Producton Cheomosoma
Facior Struiatec Sosces Loenticn
CSF-1 Monocytes Encosholal colle, Squa
monoCylea, Wbrobiass
QM-CSF AR QIarnCCYIes, MegEhanyocyies, erythsccyies, T cofts. endothalel cefts, 52321
oM Culy. leueemic blests dbroblgsty
G-CoF Granuiocytes. macrophaces, endo ksl Lolls, Endoibelial colls, 1ot -2
Hroblasts, ioukormc blasty Placenta, monocytes
LE ] Geardony yihwoid caln, T ooty 53233
progerdtork, ieukemac (rasts
(=] B Tools T colle S
L2 B cells. CFU-Eo T osig 5a31
L6 B. T colie, CFUGEMIA, CFU-GM, BFU-E, Fibmbiasts, Tp1S
A, NeuTal Calle, sphalial cols
7 B cefs , ’ Lanbocyiss Bqiz-13
e T cafla. reutsophis Lansagoyten .
e BRUE, CRU-GEMM Lysphacytes a1
1 B, T oels, CFUOEMM, macrophaoes MROO ey L]
EryShwopcestn OFUE, BRUE 2 Kicinay, Broc Tqy 22
ol ipand Pryndeca proganaors N L]
("siem coll facior)

“CSF. cotony-steruial tacior; GM, granuocyte L8
Prardocytes, eryfhroid Cei, Macrophages, megakaryocytes: M, nol Kersen

2
0
@.!
621% 2
61% 2
1 #
A9 :

CAU, colonmytonmng usl. BFU, et formeng wist, GEMM,

9

, )($M
63 I$'M
=+($"'M



5 &8 I @& "oe(
3 <%6 <% : 9
PJ

Red cells Platelets Monocytes Neutrophils Eosinophils
Early cell
/ @ s 8 s Proliferation
b . I # ,
9 , , 1
! &8 , b

8 - )($"M ) ($"M - ($"M Differentiation
&8 Z($"M

E B 6 6 6 Suppression

of apoptosis
?
ﬁ\ G-CSF ‘
Maturation K—/l
4 Latecell
g\—\-\ G-CSF Activation of

Functicnal { : —phagocytosis,
activation killing, secretion




5K

7/ 61%

8

- ($"M

5K

I &8
A9
$
<
, A9 )6
&8
J
c = ($"'M
)6
# A

©o * =

b #
A9

A9

&)

Y6



Antigen

T lymphocyte

IL-3, IL-5

A
— IL-6
lTS: = GM-CSF
Stromal
— G-CSF
TNF
V‘ LM-CSF
7 B
[ 0\
f\\ @ l Monocyte
-
Endotoxin
5 C 7 : 4
- 6 % 1:
7 * I , C
: ) @ &8 A9 Y
*E *D - 9 9 6
# . B °
, &8
9 .
LN
o . § 6 )
1 ? ?
9 ) &8 9
B 8 8
&8 b
) P
&
) 8
%
?
C A7 &

40



A7 : @ , A9

6 , @ ,
1 A9 3
( & , \ b 8
& § 8 | ,
J , 6
8 B
§
5K @ & 8 #
1 # & 8 ,
6
5 0 % 0
# ) A
§ K |
1 A <)
) 5 ) Y
) D ,
8 6§ 9
"1

61% IE )
E 7
16 A9

621% IE ) $ ) Y ) % 6)
"1
8 % [ ) ,
16 A9

b
)

) = ,
)



1 @l- 621% K 6 A9 @ /7 2Y

< , A9 )6 )6 ()) )
Q @r- , : . &8
! , 8 . :
2Y< | : A9 8 1% 8
J
B * >
) @ 8 @ 2
<
1 @ 8 6 1
\ " : 9
C 1 C & 9
, A9
¢
/ 8 &8
gl ] i 5 , -
H T , C # @

44



A9

A7

&8

A9

@ & b C

80 & 6
* RG & A7
&8
§ 6 # A #3
! 4 8
)
B’ L
L 8 Q)
86 0 & 8 %
’ & |6
) J 8 , §
6 , C ., . § K
) $ 0" : 6 &8 6 # A
A7 @ § A
6 C , & @
I’ 6 -
@ § 9 8
! , b6 6 -
8 ( A
’ I & &
& J 9 , K
6 # @ 1, A9
( 3 § > 6 A9 <

4*




C ’
$ & C ,
@ 8
6C 9 @
: &8
SMEHTI.

9¢/a%2 |

< ’
’ E
! :
6
| 8 ., 3
B 6 6 ,
< A9 ) o
< A9 ,
< A7 @
$C
# #
$ Y # Y
1
6 A9 6 A9
! $

b

63
# A

b

K8

b # A1

# A

JQu

B ?



Megacariocitos: 4 a 8 / esfregago

Linha granulocitica: 70 a 75% Medulog rama
mieloblastos 1-2
promieldcitos 1-3 norma I
mieldcitos neutrofilos 12-16
mieldcitos eosindfilos 0-1
metamieldcitos neutrof. 15-20
metamielocitos eosin. 0-1 Outras: 79
neutrofilos 20-25 “nt;é';ai; “ 2_5
eosindfilos 0-1 plasmacitos 0-1
basafilos 0-0 monaocitos 0-2
Linha eritroblastica: 20-25%
pro-eritroblastos 0-1
eritroblastos basdfilos 1-3 £ i
policromatdfilos 10-12 Indice E/M: 1/3
ortocromaticos 8-10
N » @ & 6 #
&8 # z ) 1 )
4 / B 9 2
! / # , 8
# 3, 8 0 ) , 6
, b, 6 , A9 )
# A9 # )
8 C , : 9
# #
$ 9 ?; ?78Z 8 @ , 8 s
@ # 3 (; (BZz>_20 ) )
C ) | 8 @
Y# > > ., , I 7
/ ?Z . 6) . )
)
" L JHL2K I &lL-'
L , A7 c ,
@, , @ , A9
Y , "y
1 , >, A9

)]



WATUMNG CELLS

$
b
, 2Y<
Y
6 #
7% Al#
?
7/
# #
# #
#
$
9 Y E

b

%

A9 8
# < 1&
$, J
!
J
> 1
8 I$

7 # _\] 3
8 &8
< $I
’ # ?
) 9
& ) , " 9 )
6 9 )
&8 8  # ;
9 B,
8 C



/ , , A9 & )
- 0 B 9 @ A9 , 8
E ., 3 ,
< &8 , ) & # 4
) "6 , » ) & #
1 b A9 & @
+ 7 L ) 6 , 9
, L , , ,
, K #

# WA E # # E #10




&8

)6

&

%

%

10

*+

36

L
&




& )b s )
E # , , :
&8 9 3 L .
| # 9 KJ8 :
Fac +++ A+ = = » - _ ~ ]
cresc
EPO - T ? ? ? ?
stemc BFU- CFU- Pro Eblastoc Eblasto Eblasto Retic GV
cell- E E  Eblast basof polic ortoc
ML 0
Sint + S + 3 +* + . - -
DNA
Hb = - - - -+ ++ A+ e
visivel
) , , # PM3(=
A9 8 *
1, BM3(= | U (u J
A9 A9 A9 $, | , J: 8
, ¥ ]



B . _ 50 -
? 1 b6 6
$
( ! ?
@ # & 8 , # ,
s ) 8 8 ,
=E1 & ,
@ # & .
s 9 ) C
&5%

NHOAQ _# E #
5 s 8 ?

Normobiast  Reticulocyte  Mature
RBC

o
No
In marrow Yes Yes Yes
in blood No Yes Yes
# 7 9 8 C )
, 9 . # 3




&
@ # & 5
#
#
) 9
, 68
# E E# #3E 2 @
BONE
MARROW
8ooD |

K =E1

=E1 5

feomormetilan

- ary
i normoblacts

It essersid ia te
Q ‘ 0 0 0 0 O . ettvamac
A mablasts

Late
[k et}
ot asts

Reticulosytes

G 0 Redcem



P<>

*4




P<>
1 5%
@3 , 8 ?
D ! [ ))
/ , 97
6 I, 3 # &
" () N , 3 "E1]
I, 3 , 3
N " ! " $
A9 8 6 , &8, 3
< B 6 6 ) ’
# 8 @ : @ , #8
1 , : VIS ,
(] . #

#B6A0@ STE # E E# #

Bone marrow
Stem cells Early BFUg Late BFUg CFU: (Pm)norrnobluu

©-@-0-90-
%

=

E‘lﬂ:ulaﬂng
red cells

Cardiopulmonary function
Haemaoglobin concentration
Renal drculation

*x



C#

A9

C#8

A9

?

#)&

&8

A9



A9

A9

A9

A9

C#

A9

%

A9

A9

A9

b

A9

#)&

A9

A9

]

A9

A9 ?

A9

70



A7 @ ,
.8 9 :
I 9 3
# L
E @
8 E]
! 4
E 1 &
! 9 )
! &8
&8 &
C 1
" E 6 #A
_ ! !
) 6 # A # 3 $
& @ ¢ &
E & 8:
B b6 A
"y @ , A9
< 6 b
K 8
$u! 1
C A7 ,
8 6 # .
, A9 . !
A9 _ C M

A9



&
C# A9
A9
!
& .
8 0
1 #8
<
5
0

G
C#8
20

A9

A9



1#

)6
)6
)6

"El

A9

A9

A9

—

&8

762%

6%



3

%

%

H*

68

0 &



9 ) & . ) ) # 8
&
2 0
N 8 # , & )b
s B s
E9
, B 9 T
/7 L , 8
A7 , ’
s 8 8
b 9 , A9

B ) )% & )
)
-, # A7 ,
b
8 9 K 9 ) 6
)
2 0
/ L 3 b b b b
) 19 , 9 ) B ) :
@ 7 7 Ag
) # #) &
6 0 L & 9 L % &
E # ) )6 )6 &



Primarias ou azurofilas

350 nm
redondas
azurdfilas (mic optica)
densas (mic electron)
contetdo
* mieloperoxidase
+ fosfatase acida
p-galactosidase
B-glucuronidase
* serinoproteases
- elastase
« colagenase

Secundarias ou neutréfilas

Cit ++ + & N -
basof
Gr - +H+ g +
las
Miel Pro- Miel Meta- Gr Gr
blasto miel mierl banda segmt
Gr - - =+ ++ +
2as
Cap ot + + - =
mitot
J1, : ) ,
J: 9 & 8 6@ ,
@ A9 # A7 )6
I, % J 9 b 1
b ., - A9
) b6 ) .
7 )
3 # A7 )6

300-600 nm

alongadas

neutrofilas (mic optica)
pouco densas (mic
electron)

contetudo

« fosfatase alcalina
« lisozima

* aminopeptidase
* lactoferrina

&)

?



[Multipotent

Siem Cell
CRU-LM

Mamre
Megs-
karyocyle
o+oro{ooroT®re
n w\ Y
2ol
\16N
olols
N
v S -
o i A~
F @ A 7 @ 7
8
= |
0 ) ) , , # : 8 < AI2 P
U , % Al2 U ( U
? I # K 6 A9 # ’
7 @l- 621% 61%
E s .
? 4 &8 6 &
A #
! C "
3
1 ]
!
# & 6 , /7 L
7 # $
6 C 6




)



)&



STEM CELL POOIL BONE MABRROW PO0L

i PERIPMERAL BLOOD
WL UN:’N!EH‘F;[ : PROLIF & MATLAR  SIONALE

1

1

|

)

1

BICRALE  FunCTIDNAL
POTENTIAL .

e

o ,-.._...__,i_

GRRMNULCECY Tk

3
|

= e
b ™

s .tnv IHROCTTE
iy

BiEM C¥LA WML MARTEN
ErEFERENT ATION BELTABT

= > 0 # I ) )

. SR—

# , 68 C ) 2
< 7
, #
1 3 , 8 , , - : »
0, - 3 . - A9 J
= > ’ ’ 8
# B # ’ 7 7 7 :
) )6 9 ) , 6 # 3
6 A7 3 @




6 , # @ , # , < 2Y
# # J 8 , # ’
@ # 3
8 9 8 K , , »
) # )6 #
MARROW BLOOGD TISSUE
S O
@—&—¢—o—£&)
PRECURSOR  PROMONOCYTE  MONOCYTE IMMA TURE MATURE
MACROPHAGE MACROPHAGE
DHA  SYNTHEWS e ++t + * YN
PMAGOLYTIOSNS ] * - - ¥
LY ROSOMES L] * 4 +4 4 rre
WG RECEPTORS Q * 4+ LR s
COMPARTMENT % &R i % i " -
sire b
8 @ &
& ’ A7
’ 6 8
A7 @ & 9 C |
K , C :
) K , C J
A9 8 13 | A9,
9 , 3 A9 ,
. 0 I e
&8 , A9
&8 9 8 , & , 9
# & $C
| <" 4] , 6 | <=" <" ]



&8

A9

A9

KEdney
imtraglemerutsr
o argral celle

Briin
microglia

Lung alveolar
macrophages

Liver
Kipfher celly

Sploen sinus
macrophages.

Bone maraw
ACTOPRagE

Lympk node
macrophages

"E1l

) #9

A9

b #

b #

#3



1: , : b 71 @l& 1

&8 71 % U! 5E J A9
8 & #
Q 6 &8 T, )6 I 8
C , R , § J
&8 & & o, ,
8 > A9 b
5 &8 8§ 8 ., 6) # ) ,
, A9 § § , A9
# , 8 3 , R s 6
6 )
< , s : @ A9
# b 8 #
1 ?
< ? 8

llll+



< 7 , ,C 6 3
A7
%! ? ) v ) #  # ) 8 E
/ ) v )6 # # ) K
0 , 6 # &8
, #
1 8 E 9 , ., A9 <8 E
E
D > 0 6 , & b
[ #
/ ) K # )
, 6 6 ) #9 5) - 6
6 , . A7 6 | 6 A9 J
$ J K
% L ) 3 12
"8 )6 Y # K
0 1 & K , , #
< B 6§ 6 c , # B
#
5K &8 , # 6
9 , #
, 6 6 ) 9
& ’ K 7
)6 ) B9 @ )6
6 A9 6 A9 N 6 ,
# 9 # 6 9 @ )b
! ’
) 8 8 #

)6

W

6)
A9

)6
A9



#Ag, L] ’
& 8 b#
K # A7 | ¥ K o,
. # AT, 11,) 6#
1 # A7 K
, . & 8 - S

B: ‘ &
Integrin -
soy

8
$ 8
A9
8
3 ’
: C
1 .

Activation
Shedding L-Selectin
Increased By-Integrin

8 6 8
c .
9 @l
8
9 ’
&8 8
: 8 |
L

"0

)6

)6



CHIMIOTACTISME

2 roadr
-

. s/ [BACTERICIDIE

& WIS

)6 # # A9 6
, C A7
L] ) ’ ’
& J # b # , &
# , 3 & 8 9 6 #
, Y @ & R
&8 6 # , 6 # 8
, 3
A9 8 ,
)6 A . ), .
# A9
# A9 # ,

)6,

b # @ 6 A9



1 A9 )6 8 A9 b # 8 &8

@] * '
" * e ., A9
. ! " /8.0
L T e | . , c
/7 ., )X @ #8 , A | 9
# A9 Y% ) A 9 #
> 3l K , )
b
< # A9 3 9 ) & 8
# A, # 9

NE2 E STE 6 3A@ SU# E 3#A E @E

IIII4



- o or
\“""’“’ I \o: 56—~ HO:
A /— NAD: & o
INGESTION ( s
0,
M_mnis:o:_—’nmﬂcidss
E , : : @ A9
A9 , 6 # &8 @
, A9 & C#8 , C
# # # A7
9 A9 8
. s A9 # .
109 , )C I/ )
)C @ #38 I1C/1
= @ C I/l
g 0., 0
E
/CH# # 1"/
e, @ 9 9 )
&8 # A9 | : , ,
s s # A7
A9 9 , C#8 97
%
% 6
3 )
I J
Y & D) I , #
, 117
<

Glucosa

e

63

C#8

?



9 # A7 1# &8

, 3 # A9
3 #WSTE# 3 @ 2 STE
B : , b b
@ H#?
$ A9 )6 ? 3 #
, # 0 # A9 8 6 # 3 : 9 ,)C
6 A9 13, > & A9 ,
e # @ L pli
D@ & A9 , # , ,

Incresved eircuiation
ey it |

, & A9 )6 )



Y # . @

&8



b

A7

A9
#)
)
B ’
B
C
))
L #
/&

MACROPHAGE
b 6
6 #
# A9
8>

#8 5)

, 8 &
&8
<1
$
Vo)
7 )
3=
C
! $
A B 6
C B ,
A7
&8 *
T LYMPHQCYTE
# A9
30N 6#
# A9 #8
& 8 :



#8

A9

)

6)



> )6 9 &8 ,
A7  8# @
< Y/ & )b 9
A9 L
# A7 : 8 1 # A7 & )b
K &8 8
C , # 8 6 A7 6 A9
’ @ L] &
E C A7, D# ,
$ , 3
8 , | 9 6 # # A9 ) ,
A7 2
E 1/ )
K ? Q)
A9 3 8 9 9
# A9 8
%$ Rl $0 : )6 K 9 )
&8 ,
b #
? A9 &
b 1 K C 6 K , C ,
, , , 6 6 A7
C &8 ) K , c .,
) @ & > # A9 ?
! C
1
* 7.9 &8 , @
L )6 #
1
, b 6 )

n +



A9

A9 ) 9 & C
> A7 ?
E A7 8 b #) b
A9 ) # A9
@ ) )
E 1
&
&8 & !
1 1 & & )6
) 1 &8
) & ]
= >
A9 )C ! !
8 )6 @, #
1 8
1 & C D $!
1 9 C &
D $1!
13 8 &
] b
D $!
1 9 #
D $1! @ &
/ 1 &8 8 79
! D $1! @



C#

A9

C#

A9

@

A9

6

A9

A9



A9

* D
@ , A9
K @, C J @
A9 , , 7+
( K X
@
A9 ?
A9 & ? 1
) #
b K 7@
@ : !
A7 @ ,
, 8 9
) , 9
B ,
# o, L )
E @
, 8 ,
! 4
E ! &
! )
! &8 A
&8 &
C 1
" E # A
- ! !
) 6 # A # 3 $
& @ C &
E & 8
B B 6 6 ) A
v @ , A9

A9



A7

, D
, A9 i . !
. _C ,
0
& K
C# A9
A9
! -
# & , C#8
6 K 20
A9
# & 8 0
1
1 #8
< )
5
@

A9

A9



1#

)Li
)6
)6

"E1l

@ ?

A9

A9

A9



-

, b 762% 6%
8 » ’
/ ’ ’ @ &
?
% : > ),
’ K ’ 9 ) ?

% 12 1% 8 : 9



F+
o/
oo
3+
oo

)6

A9 # A7
)% & )

A7




Cit
basof
Gr
las

Gr

2as

Cap
mitot

A9

H+ o+

Miel Pro -
blasto miel

+ +

6 b
9 )
# # )
& 9 L
)6 )6 &
++ + + -
Miel Meta- Gr Gr
mierl banda segmt
e A et -
+ - - -
’ ) ’
, 8
A9 # A7
J 9 b
A9
b
3 # A7

% &

Y6



* Primarias ou azurdfilas
~ 350 nm

redondas

azurdfilas (mic optica)

densas (mic electron)

contetdo

Secundarias ou neutrdéfilas
— 300-600 nm

— alongadas

neutrofilas (mic optica)
pouco densas (mic

* mieloperoxidase electron)

« fosfatase acida — conteudo
B-galactosidase « fosfatase alcalina
B-glucuronidase - lisozima

* serinoproteases + aminopeptidase

- elastase

* lactoferrina
« colagenase

>, A9 . -

[Mulipotent] BFU - meg | CFU -meg | small  [Cytoplasmic

5"".'&“ 1 }n:m Maturation
CFRU-LM binsrined
Prolifieration)|

@+ 0 @10-0r 0

i
o

5
o
2
} b
&2 L
]
ogp

...._.?
NN
Growth 13 e e
Factor Gf activities)
@ A , @ . 8
8
|
J , , # : 8 < AlI2 P
, % Al2 U ( U <
L # K 6 A # ,

? @1- 621% 61%




)

A9



A9

)&



STEM CELL POOIL BONE MABRROW PO0L

i PERIPMERAL BLOOD
WL UN:’N!EH‘F;[ : PROLIF & MATLAR  SIONALE

1

1

|

)

1

BICRALE  FunCTIDNAL
POTENTIAL .

e

o ,-.._...__,i_

GRRMNULCECY Tk

3
|

= e
b ™

s .tnv IHROCTTE
iy

BiEM C¥LA WML MARTEN
ErEFERENT ATION BELTABT

= > 0 # I ) )

. SR—

# , 68 C , ?
< 7
, #
1 3 , 8 , . - : »
0, - 3 . - A9 J
= > ? 7 8
# B # , , , ,
) )b 9 ) , b # 3




6 , # @ , # , < 2Y
# # J 8 , # ’
@ # 3
8 9 8 K , , »
) # )6 #
MARROW BLOOGD TISSUE
S O
@—&—¢—o—£&)
PRECURSOR  PROMONOCYTE  MONOCYTE IMMA TURE MATURE
MACROPHAGE MACROPHAGE
DHA  SYNTHEWS e ++t + * YN
PMAGOLYTIOSNS ] * - - ¥
LY ROSOMES L] * 4 +4 4 rre
WG RECEPTORS Q * 4+ LR s
COMPARTMENT % &R i % i " -
sire b
8 @ &
& ’ A7
’ 6 8
A7 @ & 9 C |
K , C :
) K , C J
A9 8 13 | A9,
9 , 3 A9 ,
. 0 I e
&8 , A9
&8 9 8 , & , 9
# & $C
| <" 4] , 6 | <=" <" ]



&8

A9

A9

KEdney
imtraglemerutsr
o argral celle

Briin
microglia

Lung alveolar
macrophages

Liver
Kipfher celly

Sploen sinus
macrophages.

Bone maraw
ACTOPRagE

Lympk node
macrophages

"E1l

) #9

A9

b #

b #

#3



&8 71 1% U!
8 :
Q 6 &8 :
C , R ,
&8
8 >
5 &8 b 6 :
, A9 6 6
# , 8 3
6 )
< »
# 6 8
1 ?
< ?

6 71 @l&l
5E J A9
#
b J
6& & : , ,
A9 6
8 ., 6) # ) )
, A9
, R , b
: @ A9
#
8 ’

n *x



< 9 , ,( 6 3
A7
%! ? ) v ) # # ) 8 E
/ ) v )6 # # ) K
0 , 6 # &8
, #
1 8 E 9 , ., A9 <8 E
E
D > 0 6 , & b
[ #
/ 0 K # )
, 6 6 ) #9 5) - 6
6 , . A7 6 | 6 A9 J
$ J K
% L ) 3 12
"8 )6 Y # K
0 1 & K , , #
< B 6§ 6 c , # 3
#
5K &8 , # 6
9 , #
, 6 6 ) 9
& ’ K 7
)6 ) B9 @ )b
6 A9 6 A9 N 6 ,
# 9 # 6 9 @ )b
! ’
) 8 8 #
& R

II+

)6

W

6)
A9

)6
A9



#Ag, L] ’
& 8 b#
K # A7 | ¥ K o,
. # AT, 11, 6#
1 # A7 K
, . & 8 - S

B: ‘ &
Integrin -
soy

8
$ 8
A9
8
3 ’
: C
I .

Activation
Shedding L-Selectin
Increased By-Integrin

8 6 8
c .
9 @l
8
9 ’
&8 8
: 8 |
L

II+II

)6

)6



CHIMIOTACTISME

2 roadr
-

. s/ [BACTERICIDIE

& WIS

)6 # # A9 6
, C A7
L] ) ’ ’
& J # b # , &
# , 3 & 8 9 6 #
, Y @ & R
&8 6 # , 6 # 8
, 3
A9 8 ,
)6 A . ), .
# A9
# A9 # ,

)6,

b # @ 6 A9

II+



1 A9 )6 8 A9 b # 8 &8

@ * '
" * e ., A9
. ! " /8.0
L T e | . , c
/7 ., )X @ #8 , A | 9
# A9 Y% ) A 9 #
> 3l K , )
b
< # A9 3 9 ) & 8
# A, # 9

NE2 E STE 6 3A@ SU# E 3#A E @E

II+



&8

%
% b

ATP iy

INGESTION

Glucosa

b #
C#8

Mecanismos

C#8

"+t

bactericidas

A9

A9

8

63

C#8

?



3 #USTE# 3 @ 2 STE

@ )L
$ A9 )6
. # 0 # A9
5 A9 13,
e # )
: 0 & A9

A7

1#
A9

&8

II+

)6



Y # . @

II+O

&8



b

A7

A9
#)
)
B ’
B
C
)
L #
/&

MACROPHAGE
b 6
b #
# A9
8 >
#8 6)

II+_

, 8 &
&8
<1
$
Vo)
7 )
3
C
! $
A B 6
C B ,
A7
&8 *
T LYMPHQCYTE
# A9
30N 6#
# A9 #8
& 8 :



#8

A9

)

6)



> )6 9 &8 ,
A7  8# @
< Y/ & )b 9
A9 L
# A7 : 8 1 # A7 & )b
K &8 8
C , # 8 6 A7 6 A9
’ @ L] &
E C A7, D# ,
$ , 3
8 , | 9 6 # # A9 ) ,
A7 2
E 1/ )
K ? Q)
A9 3 8 9 9
# A9 8
%$ Rl $0 : )6 K 9 )
&8 ,
b #
? A9 &
b 1 K C 6 K , C ,
, , , 6 6 A7
C &8 ) K , c .,
) @ & > # A9 ?
! C
1
* 7.9 &8 , @
L )6 #
1
, b 6 )

II+*



A9

A9 ) 9 & C
> A7 ?
E A7 8 b #) b
A9 ) # A9
@ ) )
E 1
&
&8 & !
1 1 & & )6
) 1 &8
) & ]
= >
A9 )C ! !
8 )6 @, #
1 8
1 & C D $!
1 9 C &
D $1!
13 8 &
] b
D $!
1 9 #
D $1! @ &
/ 1 &8 8 79
! D $1! @



# ) #
4 # 6 :
. <>1 6
( 9 ’ ’ Ag Ag
<8
1] 1
MINIMUM
MAXIMUM THICKNESS
THICKNESS 0.8120.35um
T SURFACE AREA
2.58x0.2Tum VOLUME a4 tian 138 % mmz
TBZ X 0.62um
DIAMETER
, ) 5 \ \A|
. ]GX’\ # <ED
A > / , 8 , , A7 ’ I ’ 6
0 6 PJ
7/ ) ’




, n R B
! (
!
D 1
A9 A9
16 & a § @ , 6
8 C 0
16 A9 8 \ C#8 A9
)C &
I u 1
% r
1 & 8 3, §
A9 3, , 3
+ +* 3 , 3 1/ 4 ;3 , @
& § h

lHpid
Balayer




#3

&8

&8



3 o+ , 3+ , 3 " .
, 8 , 3 , o I :
3 s > s 1 . 8
3 3, § ? i
$ , 3 : K , 6 A9 1§ .
& b # A9 .3
s , 3 §
@ # @ # A9 6 i , , #
& 8 ) 6 # >
2 6 <? # A9 9 , 3+
, B 6 A9 8
& , & A9 # A9 ,
I & ? # A9 8 , A

A SRR R R RRL R

i

Hypotheslis :
e e - ———— .7
variical delect horiroatsl defect
Bphd Gilmyer cewiabBizeilen BkadatEl dastabillzatian
foan of mesvboane materisl mild ! N severe
dalscitve shipa Ermgenentation
FREOVErY




A7

b

&8

# A9

A7

A7

A9

A9

J

A9

A9

A7

b

9 @ #A9

A9

A7

6

6

6

A9

A7

6

6

3
A7

A9

A9

A7

A9

A9

A7

&8

A7

TWIOL 40 39WINIIM3d

-
-

&8

[l

IS

Tor



$6 #

§
%
1: 6 6 3, C & 8 @
6 @ I C J B 6 6 3, 8
# . 6 6 3, C 6 @ |
C J8 6 & .
6 6 ,3
E 6@ C 6 6 3, , 9 6 #
I YJ6 6 |1 <] 6 6 I $)
< , # 6 6 6 I
6 @ C
E 6 @ 6 6 3,
Iatarai diffusion
, 9 6 6 I $)
6 6
/66, , : n &A \ flip-flop
| {rarely occurs)
B 8 I @ ',
6 9 6 6 3, , § C9 -‘
& A, &8 A9 (
, 8 # A9 flexion rotation
6 @ ’ 8 # ’ ’ ’
E ) 6 @ 6 6 3,
3 I $ J 1 & | 6,6 ,J, @
C A9 6 6 3, C A9 B &
) ) @ J E9 & 6 A9
C A9 6 6 3, 3 , &
C A9 I( 8 , §
# A9 #)& @
8
@,) 8 C A9
6 6 3, , # , )
6 6 3, 0 A9 P
B 9 6 6 3, 9 C ! 8 &8



SPECTHRI N[

ANEYRIM {

AMION
EXCHANGE
PROTEIN

ACTIN
G3PD

GLOB!N

C , R A
C A9 8
1, 3 &
# A7 8 $
’ 3 # 6
¥ icim
21—
2275
237
2.6
= = PAS-1, (GPA),
AL —
4.2 PAS.4 GPA-CPS
45-{ (GPRI;
e ms-z{ﬂm
E —
T
——— pA5-3, GPE
B —
G — [
] ™
CB PAS

FAIRBANKS-STECK

" . > -
? &8 #
7,0
3+ o+
1 # A7 0 &
) , C A7
» b 8

8

20 " #

06



3 - B 6 A9 8@ , . @

1 b K # A @
@
s b b , 3 9 #
: 8 : , b
, 6 # 6 &
A, # 6
s 3 , @ & 8
9 1 A9 , s ) @ £
designacao Peso o
electroforética Molecular Proteina Nome Localizagdo Fungio
1 240.000 30 Espectnina Interna Cilosquelewo
2 220.000
2.1 200.000 1 Anquirina Intema Citosqueleto
3 93.000 pa) Canal anidnico Transmembranar ~ Transporie
4.1 82.000 4 Banda 4.1 Irema Citosqueletn
4.2 76.000 5 Proteina Cinase Imiema Cilosqueleto
5 43,000 5 Aclina Iniema Citosqueleto
6 35.000 6 GiPD Intema Enzimdtica
i3 29.000 3 Banda 7 Fatomatina Citosqueletn
PAS-1 55.000 7 Glicoforina A Transmembranar  Recepor
PAS-2
& , # A9
7 3 K 6
’ & & ’
& 9 , 3 : 5 &8
9 , , 3
. )
& : # 3 #
& i
5 , b &
7 Ag 7 Ag
&
5 b &
, b # A9 C ?
5 b & , - , A9



) , )
& C ) s
m.eq./1.H,0 CELLS
"7 serum
HCO
160 Naj L.j"
; HCO, |
140 - F—
1 Cl
120
100 _ Na - K e
(|
80 - __|ATP, etc.
60: DIPHOSPHO-
| GLYCERATE
40 T
1 k — PO, HEMOGLOBIN
- Ca\—| |PROTEIN o
8 Mg —{UNDET'D Mg| [ |UNDET'D
===
e )
Sases ﬁ?’ Ej:__—f*‘::ii g
Oq .:’ et ::f:f
:_}:::.‘:‘-::‘:j_n,'
Small o e
uncharged Urea D::—_—’Q_-.y
pm?r ! Ethanal Cissimnsa) -
muoleculas (=i
< T <
Water H,0 T —_"-“—Hﬂ._(‘z___m_fi 5
Large {_ H—_;:_;-—'?-*-—(:;
::ﬁ‘:m‘gad Glucosa Ty L-.}: )
molecules (_/)' —=0
- oL ﬂfg;f’?' @ e @)
HPO,Z e
Charged Aming acids f-):: :0
polar ATP o )
molecules  Glucose B-phosphate B = )
B 8 & # , 8
# 8 ,



1# 9

, ) 6 . ,
&) 9 #
o
§ B o o
Sindng ;
—
) 86
9 @ # Q @ 6
, R , 3 F b , #
# , A9 b .
# 8
)
< B @ 6 A7
, EX X
E ) . , 86
N 6 9 , &
5 ) & 815 6
Y#* $ , , 6, ?
Y , 18 , .
) E* 14 31
Y ., & 'E XK,
| 3
Y , ME 1.3
9%
/ 8 &8 , 8
. < *15 , A
/ b , 7 7
Y , , 3 & )
Y , 6
i, 3 & , <, </

"0

)
& & )
E X

15  Y#”~



Q;

Oxyhaemeoglobin

0;

4 Haem
A9 :

of second ankon (@)

Deoxyhaemoglobin

Bireding wnd passge

regenesates Original
corformmalipn
9 # # A9 9 A9
L] 9 # ’ 9
A9 6 A9 > 6 A9
& . <, (</ $
C ’ ’ ’ </
, 7
| |
# & 8 R
l, J
, 0 8 3,
’ ’ 6
# & 9 +
’ @

# A7




) ?
0.3 8 &
; 8 )
13 e # & , & 7
, 3 # & b, ,
/ , 3 # , 0
1 3 # & 8 6 ,
3
N 6 , , # 10 b ,
i ’ 7 j‘]
3 @ # a s
Transferrin %,
L7
5
Transferrin - (@ Ammom:tds
cycle
¥
- LI
"@“@ e \
/YR \
Fe o and f chains
| @ — \
a5 B4 globin }
|
/
f
!
Haemoglobin /

\mphubilinogen Coproporphyrinogen
N/

= T
\\\\ Uromrphyﬂnogm ,,_,,-
_%'H"“‘-H._ S _._H_____..-""‘
13 @ # & a
8 # 8 <1
0 , $



1%1 |

A9

J

#8

b &

@ #

b

A7

A7

16

/7@

& A

634

. )#9 0

88

A9

"0



, 6 , 3 9 & 3
E , 3 6 @ 3 B3 8 ,
, 3 6 )
13 # &3 8 , # C
"0
/ # C £109 # 6
# &3 , B | J
E noC # 6 # &3
[ R F72 R NI P
/ 6 , e #& 6 DH)# K ,
# ’
E , 3 & # 6 , 3
, # 6 @ # &
2z "
1 b @
1 b @ 27z
$ , , 9 C , 3 & , 3
) C , 3 & , #
$ 3 i , 3 &
, # , 3 8 3
, 3 6 # 3
1 3 , 3 &
13 & 3
b , A &C # ) , A9
, "4 9 3 & C
3 > 0-
8 & C , 3 6 A
1# ’ 1) 18



0Z 0

66P

Tipo Hb

Hb adulto

Hb A2
Hb fetal
Portland
Gower |

Gower ll

#
# A7
I ’
& C
I
# A9 ]
> b
# & ,
C
#
@ # &
nome estrutura
A1 a2p2
A2 o262
F a2y2
C2y2
£2e2
o2e2
A9
6 # @
! 6
C#8

"0.

adulto

97.0%
2.5%
<1.0%
0%
0%

0%

Recéem-
nascido
20.0%

0.5%
80.0%
0%
0%
0%

$+.



C#8

%<

@J

Mean venous
03 tension
|

T e

C#8

IIOO

#

&

0
/ "2
B
A9 b
c#8
6 ’
%
s C#8
A9
, #



IIO_

I ’ # , b 6
b @ # & , C#8 ?
1 6 @ # & & C @ A9
=2 , @3 A9
e # ) I 0 A9 ,( , 103
</ A9 ,
VY
/7 @ A9 A9 =2
’</
$ A7 b 9 ,
C# A9 C# A9 @ # &
(b) Comparison of O, binding by myoglobin and hemoglobin
1.0~ : O{x\rgen-lbig;iing curve :
of myoglobin
|
s . :
o
o |
B Oxygen-binding curve |
§ of hemaoglobin I
|
g |
B os I
g 1
: I
B |
§ |
3] |
£ I
1
I
1 1 1 i
20 40 60 80 100
Oxygen pressure (mmHg)
1 A9 @ # & b # )
A9 # & : 6 , &)
6 # & , , , #
8 /
(nCnogqmi vity in binding of O, to hemoglobin
. vg- .
g e S&ﬁ?&h fﬁ:‘n’s.’,g::{.".'é NS
change in subunit Iowoﬂng
1@ # & , , # + 8 /
6 #) o, - # A9 "8 C#8
A9 6 5 ) 8 6 6
# A9 /7 1 # A9 7/ 6 # A9 /
C. b # ) A9
@ # & C#8



1@ # &
8 &8
7 ’ 7
/7 </ 8 ,
A9 ,
;8 ,
, )
/ ) 8 :
’ 7
’
*
In systemic capillaries i I
High CO, pressure emoglobin
co, Low O, i:ressure 0, C #8
H;0
( l\\‘*“‘ "—'—)//N\C 9 &
Carbonic ¢
anhydrase + i) N
CO, + OH~ > HCO4 N< | .
(v paNe
Erythrocyte Band 3
plasma membrane HCO, protein
6 A9
6 @
*
in pulmonary capillaries
Low CO, pressure
High O, pressure 0,

CO;

( Hzo(‘"““\_.r—‘NF
m? i o

anhydrase
€O, + OH™ €———HCO 4

HCO,
¥ or

\N/C

H

/ </

J

&

$

8
&
9
$
&
@

# 7
b

8 9

, 3

&

1 6

1:

& &
J

C#8

A9
9 &
8
)
&)
& J
A9
A9 >
C#8

</

04

.3

C#8



K 8
#
@ #
9 86
Y
#

A9
A9

126 $

&)

& 8

) A9 8 "
? &)

s # 8

3 , 3+
) 8 # ?
b
9 » » # C#8
I # , &

#3 &

monophosphate
arp _ Fructose-6-p . shunt

Fructose-1,6-DP

Glyceraldehyde-3p <6—— Dihydroxyacetone-P |

NAD
-
ADP

1,3-DPG >
'3 Luebering-

&) 7 7 ?
# ) )&
# 8
A9
, 0
15
E1"(
A7
A7 &

IIO*



, ? =, , % & # :
"6 6 # , A " b 6 # #
=2 8 , # A9 b @ # & ’
C#8 < A7 =2 A9 b
, b C# A9 B & A9 C#8
8 @ # &
Glufose
1
Y
1,3-DPG
Mutase
2,3-DPG
‘Aospharase
B—iG
2-!:6
t
\
Lactate
/ 2
$ ’ ? " ; & 2
# . &) )
HaG2 . HIO | N #) )&
{ e Glutathione
Embden-Meyerhof, peroxidase N C ,
gtycol;':lc pathway.: GSH GSSG ) - 9 @ a #
ucose ! .
Glutathione
reductase 90 & D
] NADP NADPH L 6 E1" ( ) 8
Glucose-6-P ; o » 6-PG &)
| Glucose-6-phosphate : @
dehydrogenase '
[
. v / E1" (8 , . 8
P - ' Ribulose-5-P
EUEa.6:F e g : , # A9
1 i
1 ; & 8 7 &
v ; :
Lactate f _ # 9
/ & # 9 86 # A9 , Y |1,
6 6 JE : $& Y _ 06: A
6 6 A9 # I # 06 6 120 J b 0
b 6 # 10 2], Y , A # 06 6
# 120 *J

E1”



% . K- °*
/-0
120 "8 S , 6 6 ,
6 K , b A9 E1"
&8 ’ L] & 6 & #
/ E17 | 8 9 20 ~ 6 A9
b 6 06 6# J E1" ($ E1" (
# A9 & # 97
#
/7 # 9 8 , , ’ A
, C , A9 , )C @ #8
8 I # ) 2N 8 | # O#
v
/7 , )C @ #8 8 ,
| # # J , # , , »
@ #8 8 # , 6 & , ¢
6 A7 @ A9 6§ # |
@ , A9 , J)C @ #8
Y A7 , b
l, C , 6 K 20 *J, ,
E] ’ )C @ #8 ’ A9
) , o ) 8
’ ’ 6 K



Maintien de Ihéme
4 I'état fonctionnel
(Fo**)

Méthémoglobine
réductase principale

15

J

DH-H*

Renouvellement des

lipides de membrane
Mairten do la _—

Pompe & sodium ﬂ
maintien de Péquilibre
hydro-électrolytique
du globule rouge
3 , $ & Y _ @6 N ,
# A9 @ # & 7?2 @ # & 8
) ’ # 2 @ # & ’ ’
E1"(8
» @ # &
6 # 8 8 &
15 & ) v, 6 >
, 15 A9
&8 ’ , A9 3,
3 -
L Méthémogiobine Maintien de I'héme
réductase forme réduite : Fe++
accessoire (systéme accessoire)
®
WNADPHHY Glutathion axydé

: v
Giutathi

,éd,_n:: I Glutathion réduit i
) )
Protection de la globine et

des protéines structurales
. 66 8, E1" (: 8
b & # 9



/ E17( 8 0 # & E1" ( 8

e # & ) )6
3 @ # & 8 6 8 36 )#
Q 6 # 9 8 , A9 ., )C
@ #8 8 /, )C @ #8 #  O#
&8 # )# 37 ! - .
Om%ﬁu
+e
\ X
o — / 0 7 C +
Superduido 9 s @ s -
2 we
@ # & # C#8 C#8 , @
Al
Hidroptaso Glutatido 7 , @ 6
peroxidase
"+e GSH 9 , )C &
:,._,'g,; - C#8 & 9 , @
w¥=+e N A9 & 9
"0 ce # & C#8 5 @
- , , # :
9 8 # C#8 6 9 , )C
e # & e # & 9 , /6
1 /4.0
$ e . X b N @ # & 8
A9 , R " 8
8 ’ . @ #&
, A9
, )C @ #8 E1"(
/7 , )C @ #8 , C 6 >
» )C , , )C @ #8
C A9 , 3 @ # & : 8
, & # 9
E A9 9 # 9 , C |
& # 91 @ &8
6 A9 A9 , )C @ #8 b A9 , )C
@ #8 # 1 8 S @ 6 , A9



#8 7 , 3
3 6 #
, JC @ #8 9 6
C 3 8 , 8
@ #8 8 , > 6
C#8 ’ C ’
, J)C @ #8
# 1 A9 &
. : K b ,
& &
RBC membrane damage

Oxidant s Hb — Heinz bodies

ST

GSH GSSG

e

l NADP NADPH
G6P \ BBt »B6PG

G6PD
1 ;
F&lP NADPH
i
|
Lactate Pentose 5-P
C & ’
6 , # A9 &
@ #8 1 @] C
& &
6 , b3 , ,
A9 8 C @
& 6 A9 , » J)C
# & 10 # & o ,
9 # , , C
) 9 A9 K
, ) #9 8 @ )#9
3 63t & A

)C

)C

C#8

C A9

&8 @
A9



Red Blood Cell
Pulp

Bago '
Rede vascular de sinusoides
Estase e_hipoxia

Sinusoidal

& A

Capacidade de deformabilidade
Capacidade metabdlica




’ , A9
@ 9 & #
A9 $ )
A9 9 # > 8 0 # o,
& s # ) ,
68 b | )
, A J
/& A 6 § , 8
; &) , b
1: 8 , 3 i
. A9 77 )
3 . A9 I, 9
, & 3 | ,
: 8 # 9
F i,
& %
Drépanocytose
% e 2O
Satooms | | Adowtination || Formaionde 1| anomalies de structure
aggiuinents \ /
\ Perte de Plasticité
Rétention dans !es'miuoﬁlugg
o apaiaue
i st i
D 8 3 .8,
7 . 8 0
’ 6 ’ | # @
@ , A9 , 4
8 & ) 1., 9
b , Y # 3 .8
A7 b : s § &
’ >, # 8 8
) * %0
# ) 6 K
g & : P&
& B , A9 & &
&8 & ”



A9

) #

) #

03#

1& A

)6 #

q

3

#

A9

0

A9

&)
&8

&8

1#

b

A9

#

b # A9

8 6



$ 8
# &
@3
1
3 &
63 s
A7
b
1 &
AT & 3 s
, I &
& 8 E
? , #
D
) e .,
# 3
, &

# # A9 b ,

precipitacao de
hemoglobina

=~ anti-banda 3
— em ligagao
— bivalente

agregados de
banda 3



$ 5 o#A9 & ic
&
}mh'#l;m-mﬂ oy
E , & 1
# 8 & @ , , D
b , 9 8 &# b 8
s » # A9 C ,
b A9 8 8 # # A9 &
, 9 8, , #oHA &
- o - 8
#oHA & , i A9
& , B 8 8
& # b 8 &
,3 9 , 6 # ’
b 9 , , , A7 & §
o, c, A
) | p y .
R
# @8 & # # : b
@ # # A9 & J 3 >
. A : : 0 i #
8
s £ 01 8 @
, A7 & 3 : 8 8 &
"%

b

# A9

Bangd 3
clusters

N\

—
L

0 o

)

Membrane vesicuiation
|Lipids)

|

Faeduction n
miembrane suriace area

|

Spherocylosis



&8 # #8 K

#8 , b A7 : , 3 b 8 :
b #8 & 9 , 3
C &
8 @ A7 ) e : s #
. R , A9 0 8 0
$C, A9 b 6 3, 3 I $76 6
6 6 JI 6
= A9
/ C # 6 9 # ,
# # ) K E A9 #
B C A9 b 3, 3 &
& 8 b ,
A9 b # 8 @

Reconhecimento e

Spleen § == . ¢
éﬁ-" fagocitose pelos mgcrpfagos

Red Blood Cell
Pulp

Exposigdo de PE e PS
Redugéo de acido sialico
RE Cells

Maior adeéri\}iaéﬁefﬂbé GV o

| #EAD % & )

Q 6 A9 ) , A9
& C#8
2 AT 6 ) , b 9
A7 X A9 )
, A9 & c#8 # 0 6



A9

E9

b #

#
H

8
.8
)

-
C

8
0 #

II4II



HMWAG

SR s— = =
'““I L — —
TR
1: , b & ! # #
8 6 # 3 $ 6 6 1
&8 6 @, < ,
3 # # A9 &
8 b D0 A9 6 A7
A9 )6 @ A9 )b , 0
A9 )6 6 # o,
A9 ? 8 b 9 ,
A7 )6
0 A9 A9 ) &
) )6 6 )6
A7, # / : 6 , C A9
K
A B [N
Diensest nnd RECs BB
less dense RBCs incubaied with AN incuhated with elastase
llesseston the el andl oot withiat and with FAMEA, 5001, (oo, 0, 1.1, 028, 03,10 jgiul,
esa hease ol e Aght) SN and 200, Fren the Yl i the righti, froom the cight o the befi
[T HMWig
Basd 3 Rani 3
K  Kd
i i R
o Ki iU T
$ 11] , b b $ 11 , b
)6 1<) , ,
., R . $ < A7 :




#3

# # A9

o

()

# # A9

m

@ # &

</



&)
A9

A9

/ & )
& 8 &8
& 6
/ ) > @
A9
3 ) 8¢ .
7 8 3
. 6 A9
1 A9 ,
8 A9
@ # & , , 6 B 6
1# A7 9 )# 9
) 1 A7 , 9 U1
3 & A 6# )
% ! > !
$ A9 8 6 3 ) #9
$ , A9 A9
# 3
1 , A9 8 6 3 o
3 &A 1,) 6# ) )6 #
?

II4+

A9

A7



# &3
/7 # , 0 , A
)C & U
1& & , A &
9 1 # 9 8@

b HE ,
b , C &
) , 634
E & &
& & b # b
10 # & b #
1 3
& #K
& #K
/ & #K 8

q

#,@
@ C#
& U & &
L
b #
9 b # U
b # A9
8@ L
, 3 &
# & b #
5 &8 @
&

4.




71 3
@!
# >
& #K
$
7/
)
(1
&
7/
6 - K
, b
7/
8
V% 1
8
86 )#
A9
7/

oc"
K

&8

A,
& A9

8 , @]
/ 9
A7, @
e ) C
& 3
97
8 9 ) # u
u 3
& &
36 )#
& &8 6
2 3 9
Vol 1
8 +C" V%
C
3
’ # ’ #
@
36 )# 9 86
& 9
7 @ # 7

A9

A9

A9

E9



I &A9
)C

#

II4_

&8

8?




, 3 @, # & &8 , 3 6 #
/ ,C@, #& @ # & 8 , 8 6#
I 1
% 6 -
!
5 @, # & 0 p & C 8
# , A9 @, # & 8 , ,
# & C ,
9 @ @, # & , ,
l ) 0 @ @, @ ) J
& 9 8 : & ,
& , 8 L&
/ 8 8 , § @
, @ # & 8 @ # & ,
@ ) C
D @ e, @ ) @ , ,
L, A9 ? A9 ,8 8
A9 , 8 38 8 §
9 # Q) L
10 # & # C @ # &
8 # & @] # , @ C J
/7 # , 0 , # > & >0 ,C 1 &
3 , J6 , , C &
@ ,C % , C 9 , , 63t 9
& B
E @, ) & C
A9 @, # & B e, @, # & 3
# 3 A7 @ # & @ # &
Ag ’ L] @1#& ,C Ag
# & , CA9 @ , 3 ,
& @ @ , C # o,
B # & ) , C &8



&
A7
, A9
$ ?
C # &
5
A9
< , A9
A7
! )
I 6
Y R u
5)C
@
A9

A7

II4*

A7



1 , # , 9 c#8 > 3

Bone marrow
Stem cells  Early BFUg  Late BFUg CFUg (Pro)normoblasts

-~ @

Reticulocyt

Circulating *
red cells .

Atmospheric Oy

O, dissociation curve
Cardiopulmonary function
H globin concentrati
Renal circulation

F 3 C , 3 C# A9 >

, A9 , : b A9

ke



C
/ @ 6 A9 , 8
6 K
, 8 0 #
"E1
’ ? @ # ?
B, A9 c
b @ ? @ #
C # ? # @ T @
/ @ ) &8 & C , 8
8 A9 @ # &
- , L 6
A7, [0) L
# ) , , @ # &
E A7 @ #& 88&C
) I @ # & 18 /
I s A9 @
" @ )
8 9718 C + )
@ & C +.Cc" " 20 @ & C *C"
@
/ b K 8 9 6
K , 6
E 8 @ # & & C #
5K & C *
- 8 K 6 > #

(RPN} ]



& @ #
# 6
b #
& A
9 2
/ s s
6 K
E #
9 0 @ #
I 9
, C
b & #
& A
A7 #
& A
@ 9
, A7
, & #
N , &
A9 ,
e ) 6
e @ )
# | A9
u,
3 1 A9
b K
b GJ
Y A9
$C, A9 >:3
, #
&
# 1,

1#

A9

A9
ue

A DS

C#
&8

A7

& C
A9

A9



. # 6
., 6K
1, ,
b
&8
)
, b K
@ #&L
)
&
]
)
b
70
3 # &
. ) )
B ,
, A
. )
2, 70
A1
A9 # # 6
1, } 7@
[ 1]
1
0 A9
&
B34 A9

A7

A DS

&

C#

A9
) #9



68
68

&8

2/
C#8

A9

28

Tk

) #9

68

A9

A9
A9

C#8
A9



&8 , A9
B @ ?
@, C @
A9
%
?
2
= A9 ?
#
!
b , @,)C 8
16 @ # &
1 A9 ?
L] 6 K 6
, |
) I C
#
& 6 A B
)
1 A9 ?
,) @ # I
, #
, ) # + @
9 A9 @
9 @ A9
A9 ,
=2

A DS

A9



&8

A9
)6

3

k] 9 El ?
@ ) 0 # &
3 "2 K
# > A9 , 8
@] ) @ # &
,) @ # # ’
8 8 , A9
. , A9
A9 @ # & ) )
3 4] 8
#
# ) i
>
— =
# & ,
3 s A9 N =y
!
A9 , 8 6] .
> ’
0 4
8 &8 s s &
A9 # 3
A9 s §
8 # o, 3 b, 8
3 8 ,
, 86 s $
I~ zJ " 38, >3 @,
634 &AJ 1 A9 8 # s
@1)C
A9 8 / $ <

A9

A9
A9

A9



, @ # & 1 , &8
) A9
1, , A9 8
\] # 7
1, A9 ,
A7 b )#
E 7
, A9 # 3
) # 8
Normoblasts and
reticulocytes
Hematocrit (%) (days)
45 : a5 _
35 3.0
25 28
15 15
$ @ )
) # 3 9
%
1 # A9 )
/ ) ’ ’
, = Z _ 9 ,
, 6 # A?
$ ) , )b

L PY

@]
Blood

reticulocytes
(days)

# A

A9

A9



#)

A7 )6

L

)6
&8 C
&
)
Y
) 8 6
) $

||*4

A7

8 C
b # A
A7



E
A9
E
9 86
6C A9
$
1:
C
@ # &
A9
E
@ ’
#
5
$
)
C A9
58
Q
#

A9 ,
6C A9

#R

A7

A9

8

? A9 86

, A9 =E1

A9

e

&

A9

&8

A9



$ & # 0

8 B , ,
b b b

< " 8 0 ?

- ?

. ) b # A , 8
3
. # )
&
/ & L ) , # /
& ) 8 ., ., c
"w, 8 @ L ),
#
C , R b > # ) 9
I =U] , A9 Uuos 3 &
3
< # # U :
) > 8 , #
9 ), L ) 8%
&8 L ) 8&C #
. . #
lo6 . . # o, A @ )
e ) 8

Z C. L;478



z

J

KKCJ-

A9

L.

&8

J;478KK



= 8 E | # 9 0 3
c™ W
< A 1 -
o
I =d
m@,, $
/ | = 8 |1 # , 1D 8 |,
e e, , 8 6 @
A7 : )
D & C ,
, A7 ?
1, Us K ue & C
@
7 6K ,8
A
Q ?
= 8 # U= b
E @ 3
E ) @ #
D LI | 6K
, 8
D @ 6 A9 , 700 & A9 P
, 8 , | ,
Y 6& ,
D @ # 8
/70 # @1 91 ? & C
A @ # & 6 @
/ b # 8 &8 3



1 #
) , l
7/ 3
< &
b )#
1 b
2 &
I<(2Y]
$C
0 # &
8
& A9
/
5 7<
C
1
[}
E 5 A9
1

9 3
bo# ) #
D
#
) , @
9 A9 & 6
, , )
@ 8 9
3 @ 8 ,
A9 86 &
Y8 1 2Y] < A (
—J L
3 # & # &
@y, Y2
C ) ’ 1#|,
A9 @ &
0 # &
—J L
<(2Y 8 A9 >@
& 3
) 8 &8 .
5 A9 8
5 A9 8 < 6 A9
A9 #
> "1
b )# K
Y 3 U< DY
7 # 8
A9 5 K

8

#

8

JQ

7@

&

A9
A9

<(2Y 38

<2y

A9



% D
1
Y # &
1
"E1 ( &
1
b
@1,)
L
)
# &
&
% 8

1 . ) Y 3 us # & 8
& C A9 @ # &
# & 8 ) . e, )
l, e # & J
1 E 3 E ) UE9 @
A9 3 @ 8 B ) K
7 9 & @ # &
L ) & A9
@ # & 9 &C E9 @ : : A9
6 )#
3 # 9, 7 1
1 E9 Y # &
# & 9 A9 3
A9 3 "E1l @
"6 K
"6 K 6)
A7 @ , "E1l
A7 , 6 U
9 # & 9 b
9 K # A9 3 "E1l
E #, ) @ #
@ # ] A9 , 8 , A9
) 5 ) 7
6
8 5 &8 , 68
#)& @ # o, b
! D
A9 @ # & A9 ?
"6 K 6 2 , 3 @ # &
1 A9 3 # & 71 A9
3 # & , ,
# e # & , E
@ A9 3 ,
@ #& 1@ #2& 8 3,
# &3 # , b , CJ



%

@

A9

q



Anemia

Classificagcao morfolégica (indices hematimétricos)

. hemorragia
L) ”\

Normocrémica
‘macrocitica
chHeM =

vitamina B12
4cido félico




ANEMIA

.

Hypoproliferative I PR

IPR + N
- Marrow damage

- Iron deficiency

~ | Stimulation

* Renal disease

¢ Inflammation

* Metabolic disease

1 6 A9 6 ,

7( #

Maturation
disorders

- Cytoplasmic defects
+ Thalassemia

+ [ron deficiency

« Sideroblastic

= Nuclear maturation
defect

+ Folate deficiency
* Vit By, deficiency
+ Refractory anemia

Y

68

&8 #

G e )y " A9

#
? K
C
1 #
6 K D
6 K D
6 ’
c ., K

]

Hemorrhage/ § 1pr!
hemolysis

~ Blood loss

+ Intravascular
hemolysis

- Autoimmune disease

~ Hemoglobinopathy

—- Metabolic/membrane

A9



( I ]
| | N
Anomat || Anomalie mm ; Caume iecrsan ’ Im:rm ,immh' dos || [Apieswe
- sphérocyions bt ~ hbmoiyse | |- pahudiame ¥ bt ier bl | b Ar_[“"""" ' Enyhro-
- eliiptocyose -mmﬂ - hématyse l' | | ol prodings m %
MdCEmEMIse - ysmydio- i
+ Incompartibiitie ‘ pOkas i
- sotident | _‘“_.- ....... ~
Anomate | [ Maldiece | |.ywose liCoume 1 Cause | [Anomaie os { Anormelie de régulstion
W. i..x:,..l m Em _mmn-am 1mumu--
+ drapanocytose | ! valvuiaire || gnons ou trouble | hypoptryssire |
GynOImS || vening da { utiibsation
de Mescacemitx |- CCl d for |
K
> K # 6 K b
# > A6 )
) &8 > , 43
47, , $ , # .
@ 6 K o # >
"3 # &
45 1 @ 3
# 6 "
1, 6 & 8
b A7 6 K 6
C £ ’ # @ #
b /6 & A9 u: @ ., #
9 7 7 ’ 8 ’ ’
# 1 9 )




1 5
1 ) 3 K # A9
@ & A9
10 # 8 + b : >+
b # , 0 # , 0 "h
b
D # # >+ # &
@) &
K & : > A9
6
> A9 6
) ) s &8
b : # 6 K 6 &
A9 3 # &
A9 6
A9 # &3
@ |
@ &
VA C @ 8,
@ ) @ J
/6 b #
-6 467 82
46< <65 5<
<642 <44: 562
<f<: <6<42 <62
<f<< <f<<5 <b4
16 6 6




Ferro dieta “

i 2 Urine, faeces,
10-25 mg/dia nails, hair, skin

10% 1

max. 20-30%
Duodenum

i Liver, other
parenchymal
cells and tissues,

especially muscle
myoglobin
Transterrin
Plasma N

Bone marrow
. | (pro)normobiasts
i . Ineffective erythropoiesis

oty
Circulating . .
a T (7-24g) .
Menstrual loss
(haemorrhage)
Ca " # 6
" # 9 & , - #b
# & "H 6 $ "
, - K 1, 8 ,
& A9 8 9., @ # & A9
$ 8 & 8 # > 8 ’
& ’ Ag ? I 6 ?
& &8 8 J
& &8 - 9 3o )
I #5 # , - #, v
- 8 & , A9
) I
. 4 -
6
y; 6 9 634 , 6
1 & A9 6 &8 ,
# , # ) ?
c ., - 8 C ,



A9

#3

DMT-1: divalent metal transporter

/6 8 & > 3 & 6
1 3 "yYs™" ,
. J # b b 6
- 8 b b b
L] I » &
E 6 [ 68 6 8 ,
’ 7 6 7
E # [ # . 3
’ ’ # 6
K , , 6
F 3 8 C , »
> 3 8
& 8 9 C
1, b . b 68
, 3 @ # & b 6
1 < A9 b
, , A9 3 @ # &

b

68

XJ,



3 e # & & , & 6 :
@
$ A 8 &8 .t b .
: 6 8 8 K . s
C& 6 8 + # s >
0 & 6 ! # 6 &
8 . y 6 ’ ’
A9 b , ; # A
; | i 6CAQ 6,
6 J
1 A9 b , 6
. #
C ¢ A7 -, 6 & A9 b
& A9
- 5 8 & & 6 6 ,
, ; 6 6 A9 6 68
6 | 8 (< < # &
AL 16 9 & A9 6 6
68 6 #R A7 # ’ ’ 16
66 9 A9 & A9 6
C A9 6 . b @
A7 A9 b 8
: K i IE A9 ; & A9 6
b e
6 ] ? 6
5 &8 # 0 ;
C. A9 "Yy5 " 6, 6 & A6
AR & & A9 6 6 C 8
518 Ko, & # b,



<6234

<6234 <6234
<6234 <6234 43:
<6234 43: 46235
<f2 <68 464
<6234 <6234 <68 468368
1 6 § K 6 ?
) # 71 6 9
# # I b # L
# a # Gl
Y @ L 0 # & 9 #
§ K 6
E 72 I
§ J I K
& C K §J 6 8
> A9 #,)
? K 9 3 * 8 N
A9 8 6 5 &8 6
1 A9 & A9 2 #
A3 A 6 ) J
- , & 6 ?E9 8 6 : ) I, 3
J
$ n G 3
< B 6 # .,



A
C 1< @ #
Y & A9? : & A9
&8 6 K 6
- & 7 6
, 6 K
E @ A9 b @
& A9 6 . 3 @ # &
% M 8
(¢ &8 & A9 b 8
6 , 8 ?
% b - <IS M 6
>IS " b
) # 6 8 :
, § 18 /7 # 8
$ , b 6 .
# 9 6
E 88 # &
A7 , 1 # A7
@ b @ , 3 6
I 3 I J
/ # A 6 K
& A9 b 1 . 6

II+

&8

B

b




&8
Y

)6

A9

Hypochromic,
microcytic
MCVL MCHL
MCHCL



# A

b

#

q

0+#

b #A 8, 3 A7 b )#

E

&8

%

A7

A9

U<5

C A9

AO 8 <

"0



<

8

1 Y 7
0 30
B serum iron B usc
<
#
E 6
3
6 >5
C
8 :
, # A9
= 9
, K
5 6 <,
- K

6C A9 6 b
A9 5 6 7E
b & ) 8 6 8 1
& b B
b
6 8 s
’ 7 7 6
3 56=
# ’
§ b J
o
s
M
Iron deficiency '
o snorsers |
— B
o 1w 20 0 0w 1000
Serum ferritin (ug/l)
: 5 b
6 @ @
6 ! , @ A9
b
<5 9 b :
b , b #
5 b 8
AT & -3
b 9 ? 8 & C
5 C A9
A9 5 b & C 7/ , ,
& C



$ # 8 & , , A9
. # , 6 K 6 8
6 # A ) 0
, b K 6 7
C K b
B &
# A9 6
9 @ 8 , ,
# A7
L % 0
D > # . b K b
# 8
8 , 6 K b
# ? 8 A9 :
8 B # E
: : C 8 -
8 A C , 6 A 86
/ . 6 K 6 8 b
B b # # : # 3 #
- | &8 , 2 1 % b
# 3 @ & & A
1 # 2

II4



D

&8

3 #

ke

3 #



D >5 , 6
/ 2
b 12
b # b
D 6
&8 ,
,K
8:
1 ,K
3
E
b
& A9
E
#

A9

A9

& A9

& A9



# &
< # 1
- A9 5 b I
§C A9 6
1, Y
A9 1& A9
B 6 ,K 8 6 8
# & §
E ,K
# A7 7
7,
6 K b e,
9 8 b b |
& J
9 8
" A <) > 8%&
, 3 ( # &
&8
A9
» b ,K , B
2 s
& A9
&8 c ,
E # % A9 ?
9
E Y @ #
E (C S
& @
@ , e #
, #
@
2/ - ) b



& 8
$ 9 9 b K
$ 1 o
9 S
9 11&
, I - * !
= ) %L, " A < 07
% 6
E 9 #
b K b $ A
Y% #
0
Bacterial > EPOy
infections ‘
5 ¥
Neoplasms RE cells —«—3 SeFe IL-1

MARROW / Rheumatoid

BFU-E/CFU-E Arthritis
BIFN —7 i
ANEMIA
E , 6 6 ) @ A9 8
b ) 1 A9 8 b ) 8 o
A9 & C#8 , )C ( #8
b 8 Y & $
C 9 " D !



&8 , A9 5E | E 5 I %
I "
9 9 , A? 9 9 ) & , A9
, 9 & : & A9
> A9
% 0
1C #4& @ & # ,
>4
E ) E 3 . )
Y 3
C - A9 5 6 8 &8 , @
A9 6 8 1 , 6C A9
#
16 9
/ , , b U 5= 9
1 9 8
) & 9 & C C §
3 6# , 8 9 8 & , &
F
[ - B
M
D o |
(I Pt |
BRI e B
I T T T ¥ T T T T 1 r T T - L! -
0 & 60 90 0 100 200 300 1000
B serum Imn(umow B uisc Serum ferritin (ug/f)
’) [ 1] G A
Y , 8 . A )



A7

A9

A9

A9

A9

6

&8 @

A9
A9

& A U

&8



9 C#8 C# A9 @
A9 A9

Mature red cells

Nucleated
red cells

Normal Pathological sideroblast Ring
sideroblast  in haemolytic anaemia, siderobiast
megaloblastic anaemia etc

7 Siderotic granule
Normal Siderocyte {Pappenheimer body)

E # . . :
oM 6 80 ) $  #R 9
#o# 6 - 9 & 6 # A # 3
A9 9 < , ., @ P
D & & - 8
#R b 5 & L #R 8
K & A9 9 ¢ 8
# A7 & A9 9 6
& , # : 3 C 3
Y # &
5 6 (






A9

w
-
-

6 # A9 6 1 , 6
& 1 ,
7% 9 = A Y , &
) @ , 9 #
% , 6
%
4 B # A7
# 0
1 A7 Y & 0
, § A9 %
I, C , &
I E A <3
C 3 1 J
1 A7 3 C 6 A9
I, C A9 , @ &
, < 6 J
- # &
< 0
8 5 6
6C A9 6 6
#) , . s
@ 9 & 1
u
A9 # &3 # >
@, ) 3 9 &8 @ 3
@ 3 ,

# &3 i j D
A9

E9

q



10 # &

. A7

B , » A9
A9 ' , |
e 8 &8 & A9 & -
o #a |, ;
e 5 @ ., A9 , 5
& , A0 #& |, ’
: A9
13 @ # & - P
" ) - ni ili
1%, 3 +# 3
1
5 &8 1 & .
3 & o .36 "
39 9 , i
7 Po . JE .
J 9 3 3 & 5 w6
pl# 9 , 4



0 # &
D
’j!
i 9 0
E
0
l, ’
E
li j J$C
0 # &
/
6 8: 8
,6@
0 # &
$
0 # &
$
» 3

Il?ll

1:

oY mY 6 of;
F F Ay A

[
Fetus Adult

8 6

i

A9




C
8
$ R
e )
#
0 # &
| @ #2
E
&
9
/ R
$ ) &
p
1!)
i 9
i
/ R
0 # &
27z li 01
0 b
@ 7
k
# b

Jjlj+i8

# i : 9 IH]
b lipl

A9 i E , 3

# , 0 #& (C, : 8

A9



r ?
6 / @ #
# , 9
5 A i5 1H#
b #
A9 @ # & 1 8
e ) #
pl p) )
( #& Q8
’ 1@
5 &8
@ # & I
C . 7% 8%
K il
, @ # &
, 3
E , @
@ #2
E K
& 9 @
3 j o #
A7 , 3 6 ,
, R #
11,) 8 :
9 C
&8 C ,
&8 , #
"D
] 79 @
, 6@ # & C
0 # &
@ 1 @ # & 6

A9

A9

A9

A9

A9



S b 7@ K 3 j
e #& 6§ 8, . * -
$ 9 # I T B
E , & 0 )
& : 8 # I, @ & A9
# # 6 , K , @ ) ¢
I, 8 A @ J &8 3
E C @ )# 6 A7 9
, > e, ) 3 & C 2Y& C <Q2Y
& C Y , A7 , # ?
/ ) 9 @& I
’ \]
/& 7 ., . A9 e # & |
R 9 J
1, &8 8 9 3
9 & ,
, & 8 6 # A
1 b 8 , .,
6 #)
E i
307 K ,
@ 3 ’
$, # 0 e ) >3 , 8 &8
# , C
"6 A7 )
) 8
, 9 # B 9



# & & C o# 71
. , 6 7
/7 Y< Y<( b #
) 9
E & A9 6 # A &8 , ?
minor  intermédia major
Microcitose e ligeira moderada grave
hipocromia
Policromatofilia rara moderada acentuada
Anisocitose e ausente moderada acentuada
poiguilocitose
Células em alvo presente presente presente
6 8 @ # &
, 9 8 @ # & :
[
[ W
]
I T
F
l Y
[N
@ # W @ # & 6 e # & 1



&A (

A

A7

b )#

b

b

A9

&8

A9

b

A9



A9

#

]



?

) #9

#9

A9

A7

A7

A7

&8

A7

A9

&8

A7

&

#

16



A7

A9

A9

A9
) #9

Y #

A9
) #9



C#8

1 (&

#
0
0
&1
5 &8
A9
<
# &
10
$ 0
E

w

b A

Normal
(or a-thal trait)

Sickle cell trait

Sickle cell disease

P-thalassaemia
trait

B-thalassaemia
major

F
EE EEE B

Sickie cell/
B-thal i

Sickie cell/Hb C I l
disease

H disease E

A7




q

A9

C#8

C#8



, #3

#8 .

. #8



% @ % Z YE ! : 9 9 , &
3
&
E # , #3 , A #8 >
3 & &8 # , # #3 &8
@ . . . ?
E = # 1< ), 9 ,
@ & , 3 $
s 9 # , #8 &
3
C & 9 # & , HY? 9 8 #
, 9 & ,
$ # & o> . + < ,
# , 6 &8 o>, 6 )#
-<
! # < » ) # ,
K . A9
E9 ¢C @ & , $ A9 ,
# ., 70, 6 9 D) #
E 6 #
, & ., @ . # 8 # I3 6
# & , B @J5 &8 ,
. I @
3 J
$ 9 A7 , > A9 #)&
e 3 #8 # , 9 ,
J L
A9 , # o, #8 b
# 3
C& , 9 , #2106 &8 I#Y
# b 1#2)
$ W2 9 8 , - : Y K ,
& ,
$ # & , #2 9 &8 # ,
, K



, ), A > -<
§ IgG
B IgM
b -] ! B
: /
|5 H
o {
Ag Ag Tlempo
D 0 , A9 #8 | @ A9
48 # 3 9 »
. "g A9
E S , A9 #8 ’ ?
B , W2 1 6 A 1#2 #Y 9
, R 8 & #
E # 0 W2 1:
. I, 9, . #o
I # #3 8 6 s # ?
# 1/
2 Ccers# &
@
gen A A
ep _ onHHOHN SH/"ﬁB/' -
\kox
o
gen A SP
sP _ﬂ_._._.__..’. spiz_*'sp Oh Bombay
\KSP
SP, sustancia precursora; SH, sustancia H.
s # (I 3 9 (19 @ :
A9 AL % & R .
- 8 301 A9 % . 3
6 A9 & R C

L. Fucose

N. acétyl. galactosamina



8

AL

170 # #

AL



++

D b # #)& @ : K #8
1 # A9 6 ,
# ’ ’ ’ 6
A9 # #3 , 9 & 6
Fenodtipo Genoétipo Antigénios Ac (%) |
naturais ‘
0] 00 0] anti-A e 46 \
anti-B |
80% A1- A‘L A1A1; A1A2 A1 ou A1 e anti-B 42
A1O A2
20% Az A2 A2A2; Azo A;; anti-B
B BB ou BO B anti-A 9
AB AB A,eB nenhum 3
A,B AB Az e B nenhum
D #8 C &
&
/ 1/ , , A ,
# #8 D 3
# , /7 : K #8 1 #8 & K
#8
E 3 # , 1 K # #8 1 9
# # #8 & 9
, 1
3 K #8 1
9 @ ’ ’
/ # 6 9 # , 1 # , / 140
3 9 # / + 3 # , 1)



#)&
A9

A9
1

/

#8

#3

17/

&8



#)& @ @ I #, 1 1 J b @
A9
8 , > 8 , ,
A9 , > 8 &
18 , 0 & # .
118 & & @ #)8& 0
2)& @ 9 ,
Ko #)& @ 6
6 # A9 6 ) b & ,
I3 6 )# |
b b & J , b #
b & b @
8 & #)& 0 , ,
18 & 9 # & 8 ,
b K , &8 6 6 A9
)1
1 A7 # , 17/ 96 > &
/ , 9
1? K , 1
9 K ,
1? K , 1
$ , 1 #
# # 3 3/ 1
&8 C & 9 @ &
& @ C : # A9
b # P /11 1t t1vedn
N, ’
A9 $ A9 ,
b # +<I, A9 3 J



C # bbb
GV Soro
AR Aglutinogénios A e B. Nao contém aglutininas.
Aglutinaveis por soros Nao aglutina GV de
do grupo A,Be O nenhum grupo.
A Aglutinogénio A. Contém aglutininas anti-B.
Aglutinaveis por soros Aglutina GV do grupo AB e
do grupoBe O B.
B Aglutinogénio B. Contém aglutininas anti-A.
Aglutinaveis por soros Aglutina GV do grupo AB e
do grupo Ae O A
o) Sem aglutinogénios. Contém aglutininas anti-A
Nao sao aglutinaveis por e anti-B.
nenhum soro. Aglutina GV do grupo AB,
AeB
1
5 &0 @& # , & @38 # A7
#)& @
VA 8? , # | 1
1] & # # #
> b



E

7 1#
1#

FORWARD GROUPING

b # A9 ™

+4

A7

1




A7

b # A9 8

1

A9

b # A9
A9

A7

76

b # A9

A9

der Jof ol I 1 &
dor IOl 10l IOJOK
Joloiot 1111 1
9000330“ 6
J Jolotof 1 1 1 L
(QIOIOY 1 1 IOIOLE
OSB3
d JOIOIOT I JOIOF:
COCOBOBC)¢
-SOBC))0QO
W_ B0

4 A JQIOL QIO F:
i3

& 3 9

~

Fanent number

©

-

111

< [

i

A7

# 3

A7

+*



#3

A7

A9

" I # )<
A9 # #3
R , 3 8 6 A9
A9 # , =@ 18 , .
0 P, - # 8
C o, A
- A9 #
, & # b ,
7/ 6 , .
& I #
& @ J &8 6 # A7
] # A7 7
1
1§ A9 #
/- b, 6 0 #
Q § )# b,
# A9 , "o 6
, 8 & |1,
, J
VAR # , : @]
, o @ A9 3
0 # A7 6 6 # J
# #K | , #)&
#  #8 9 6
) # A9
I
E. \ #)& @)
E A9
£ 9
H
! )
G > 1
“;:‘:“;‘""""“‘”““""“ma _— , &8
J;»—«f qbé 5 &8 A7
X };?/ QV%J Du *
X &
S el Wi oy e



A7

11)

@

# A9 ?7 9

A7

#8

"$

9 02<

#8

J/ <%

?

v o 3

_ << <

—

1



Reactions with Rh phenotype  Common Rh genotype incidence (%) in
Anti-C Anti-¢ Anti-D Anti-E Anti-e alternalive Unselected  Father of infants
genotypes persons with R’h HDN
+ + + - CcDee CDe/cde 94 78
CDefcDe 6 21
+ - + - CCDee CDe/CDe 96 88
CDe/Cde 4 1
- ES + - - ccDEe cDE/cde 94 79
cDE/cDe & 21
- + + + - ccDEE cDE/eDE 86 96
cDE/cdE 14 4
+ + + + + CcDEe CDe/cDE 80 ar
CDEfeds
cDE/Cde 10 3
CDe/cdE
CDE/cDe
< , 9 6 @ , ,
9 C #8 , - 9 # ., ,
7 ? #8 9 C,
& )
$ , @ ), 3
6 , 9 §
# ),
& , =@
& ) 19 A # A
6 7 6 =0
b , 6 A9 3 8 =@x =@ 8
#8 - & ) 9
1, CK #8 -, 8 :
Y , #1 . & 6 7
& A9
/ 3 =@ 9 K #8 -
- 6 17 , 6 6 A9
. > 8 ) > 8 &1 " &0
0 & # ) S & 0 #)&
K ’
E 8 , 6, =0 X #)&
0 A9 &
P& & _r——
% b



A9

A9

@Xx

A9

A9

A7

:@X $

A9
A9 ?

A9

#)&

B

=@Xx |

)

3

=@XJ

#

=@ 8

#Y

#2

-
-

odignojjue ap peppue)

Tiempo

b

B

A7

9 #Y?

A9



9 8 #
, # A9
-< 0 & 3
1 &
# &8 -<
D
?
# A7 @
$ & b
D @ =e
6 £
#)& @ =@x
A9 8 ,
# 6@ 6 =@X
1S C, A9 #8 J
& )
6 ’
* %
/ < &
8 # &
E &
# , #
, b
#8 # A7 3
$ A9 #8
8
9 # &
A9 #8 ,
# @ #
E

9
&
9 &
#2)
& I,
1) 6
A @
6@ =0X,
#
#
91
Y 9 8
1
, 8
#2l 9
) 6
A9
&

q

A9






. & P ToAC 8 =8
, # C 7 .
A7 # | J
# > 3 1 3
& 9 b# ., @, @ ) 7 8
@ 6 ] 4 #
_— 3 I GJ1
& 9 b # 9 @
1, < & , &8 - @
@ 3 U
1 < & ! 6 ’
C K . ?
Bp
OO+ &b
oL
GR de phéno- Anticorps
type connu sériques du
* malade
E , < & 6 ’
#)& enNeE |, < & b
E | 9 & B C
, # ) #o.o=0x
) #)& @ =ex,



# A9

# , 7/, 9 # A9
/ : ) 6 8
?
$ : , < &
#8 ,
& A9 ?
&
D l, C
< & @ # A9 # 6
1, < & 6
A9 " E , H
- &
) #8
S R —
1: )
, < &
1 , & b 1@ B
"' *0- U
=@ : K 6@ =@x?
E #)& @
9 , Y
1
/ #)& @ 8
b @ & A9 71

# A9

8 &

#8

"U:

=X 6@



% # & A9 #)& b # A9 »
- #)& b : B &8
0 ) 6 3 3
B - 6 & 7 7 7
9 9 ’
@ 3 8
CIASSIFIC_ACKO Rh NOS SERVICOS DE OBSTETRICIA
Soro Coombs
m,t 4 ] Directo Cooclusio Recomendagbes
A mie ¢ mmm ao RhoGAM*
Neg Neg Neg Rh negativo se nfio possuir anti-Rb, (anti-D)
¢ se a crianga for Rh positiva.
Pos
MAE ] Rh positive Nio dar RhoGAM*
Neg Pos Neg
v | e | e | R e e
Pos Neg
] Rh positivo Administrar RhoGAM* A mie se
Neg Pos Neg ela for Rh negativa e ndo possuir
-NASCIDO anl (anti-D).
Neg Pos Pos** Rh?
Neg Neg Neg Rh negativo RhoGAM* desnecessério.
/ : 6 8 : &
8 , 8- 0 ,) , JdK



E9

"4

"4



" &
- A =
= A< 3
= A 18# #
= A 5 3, 5 69
9 # 3 ?
5 A 8
5 A §
$6 @
"5 K 20 -~
1 9 @ 9 A $ @
. @ 0 & A7
/ # A7 7
# @ .
@ E 0
2 .
./
5 &8 @ & ?
6 $
*
* %
/ # 97

&8 @ , : #
A9 A9 5 )8

/7 1<*" , A9 ?
s LG )

I, =2 15



+
/< " s
M
+
<
, &
"2 15
/ -
= 2&C
, 3
C#8 ,
- 2)
/7 1<" |,
(> ’
/ < "1
, &
1 1
7/ #
)
#

A9

A9

><

><

, (. Oll!

=2 15

12Y,

# 3

OII

)y 3

15

#)&

&



< 9 /# , & A9
@ , 0 A9 15
8 , A9 #
$ b 6 9 , b K
? 8
@ 6 ) , - =, 6 K
6 , : , I )
1 # o, , 6
’ ’ ? 6 : »
Whole blood
Cellular Fresh
components plasma
Red cells Fresh frozen plasma
Platelets
White cells / \
Cryoprecipitate  Cryosupernatant
Factor Viil Albumin
concentrate iImmunoglobulins
Other concentrates
1 , 6 # A9 & , ’

’ &8 ) )
7/, b 8 00 @ , §
A9 1,) , 3 A @ A9 # 6

# A9 6 # A9 & .4 0*
/ , b b # ) # A9 &8

, u , , U &

E , , & 6 4 6&  #8 /7 &

8 ? ( B ’ ’

# , 6 & \VAR , #3



%

(s

b #

A9

# 3

A9

&8



%

%

1/
A9,

) 4 %%
5 &8 ,
C
& C#8

5 &8
$ 9
A7
@
9 ¢
9 9
%
$ 8
0 A9
/ ’ 7
8 6
b
$ &
/ I
, 6
& ’
6 97

A9 84§

6 # A9

0+

# A9
# A9

A9

A9

5)C
#

1*Y /)

800

@



3 8 =@X

Il
(S]

! A7 L#
D
1 # u 8 )
# # A9 U #
, b # A9 8 6 :
. & 5 &8 # &
# b , , .
5 & , # U 6 # # )
1# u
( n
2
5 §9 = , V- 18 1
# , , (O
, &
1) # 79 b7 $ 59 6
, , , $ ,
, 0
5 §9 , ,8 ) 7 A9 &
)
& b # @
5 9  #3
# ) 3. E9 @ , & A9
5 § 9 A9 7 #
, # @ # , 6
b #
( A9 ? N 6 @ .8 L# 8 6
6 9 ,) L#



c
, A7
—r 1
A7 )
, #8
I & @
6
& A9,
A7 ) 9
& A9
## ,
A9 6 &
’ Ag ,)
#8 8
# ’
6 9
9 , C
A9
@ ’

#8

b

A9

& #
#8
9 (&

2

A9



A9

A9

)#

A7

A9

86

A9

&8

A7
)#

59 (&

# 3



@8

A9 7 1

A9

A9

@&

A9
)
. A9
9 9

9

A

@ 3
!@
& &
#

@ 3
b
0

5K

04

A9 @

A9



E @ @ 3
A9 & &
A9 , A9 @ # & 3
# & J
1 o K
B E]
J H | bl @
/ # R 721 s C
3
( #&L Y @ 1y @ (
@ 3 9 , #
16 A7 2, C , ,
b A, # 3 D3 70
@
1 @ , A9
. K 97
$ 6 C
$, (
? 6
A7 & ,
"6 K 20 " U# 06
Fir <i®
\/’7
e #& ,
& ,7 & A9 # # 6
’ ‘]1 6K &8

0*

#

&

“ K-



A9

A9

@.)

&8



&8

&8

b

A7

b #
A7

# A

q

)

I 3 # A9
8 6
& A9
# A9
@ 7 7
A9
#
’ &8 6
@ 3
5 &8
@) D
&8 @
6
’ A9 ’



A7

A9

> &

A9

A7

$6

A9

A7

b

b

b

b

b

b

A7

A7

A7

4)

*

A9

& #

b Y#

A7

L 1

R

S

1
07 04

08 06

0.4

L { |

b

80
70 b~

2 B

10 —
0

3 8 =

(%) ssAjowaey

s E <

+-

A9

A9

b

A9

01 02 03

b
K
E

NaCl (%)

b

& A

A9

& A



&8

#)

b # A

&

A9



Espectrina @
Espectring B

Banda 3
Protema 4.1
Protena 4 2

Banda §
Banda ¢
Banda 7




, 9 @ A9 15 : , @ e ) E

) e ) - @
A9 &) , A9 & , @
e )
$ , 8_ & 8
A9 . A9 & , T = ) #
, A7 @ A9 &)
, # @ ) 8 B 9 9 # Q
A7 , A9, @ A9
e )
A9 &) )
s , 9 , K B
"6 K 20 " 12 0 6 # J 6 K
I <3 J$ : 9 )
$ A9 6 K 20 ~ A 8 @ &8
, # ) # 9 e,
6 K , K , C ,
@ 3
$C , #
@ 3 ) C& 9
, 8 , @ 3 / 8 ,
& 8 9 A7 - ,
@ 3 6 ,
/ 8 6 K 20 "1
, , 6 6 J ,
6 6 6 # A9 & 2 9 ,
A9 & C#8 8
o
-
fother sgents} ! | mosrmnam —wﬁg?r———w:‘:m;"
oo 1
T

|

|

Lo HD denaturation: — — — — e m;b:ﬂl; PRS- T
Heinz bodies . heemotysis




$ @ A9
0] C A9 .
&8 C # 10 #
6 ,
"
' .
. -
£
1 C K . C #
& > 6 A9
s 3 9
# & ,
. @] C
6 ) 0 ,
% - 0 6=
$ 9 A7
?
16 A7 b A7
0 PY &) ,
/C#8 )C
8 & (
C # O#
)C ( #8 $ :
A9 ) .
C ,
§ 1@
# o,
0] 3
1 , L l, ,
6 § I
1 &) I §
1 #8 N, J

A9




E 6

20

20

Y #

?

&8

63

&8

)#

3

9



%

A7

A7

&8

36

A7

&8

A9



@
e
1 3
1 Y # &
1 E9 Y # &
1 Y # &
"E1l E A9 3
" g 6)
$
# & Y8 I @ &
8 o
$ 9
, &8
A @1
&8 , 6
/ 9 K #
11 Y # &
"9 )
/ <
8 #
I’ ’ &
<
( C &
1 8’
/

/7 #

# , 7
A9 3
"E1 , b K
,K < &8
3 2Y |
D | 8
3 9 # &
2Y
& , 8
& 2)& @
b
b K
7 8# #
# & 6 b ?
. 8 &
3 c 7/ %



1 & A9 b 3 3 b
6 ’ ’ ’
& , 1 & A9 8 8 6 8 )
. /7 L . & A9
I & # & A9
# 0@ 8 , & A9

o]

0

o]
>
©

VA 3 8 # , 3 8, , 8
a # N 6 3 , A9
? #
1 a # # 6 3
b > A9 , #
/ , C I3 #
s , ¥ 9 & s A ,(C
13 8 9 @ # #
7 ’ $C 6 ’
& . & ( ,
s & 8 A9 & H# 86 ,
> 8: 8 ,
A9 " 0 . #
@ 6 K / §
& 9 86 # P.. "
# I:)<> " I
H
/ 6) &8 # , , R 8 &8
b , & 6 6) | JI# 86 ,
# / % #
034 / ) 8 s
1 & A9 6) 86 3 ! 8 6 ,
D Y # , 0 ., #
< ? 6) ’ # 9’ 8
, 6 6 Y @ b -

T 7 1
OHF crlw
‘/’ polyglutamate T

THE —3- 5, 10-methylene THF — qump
polyglutamate polygiutamate

THF
Methionine
f12 TC Homocysteine
Methyl THF
T Cell membrane
+




Y @ b
>
| # 1
, & A9
+ ) &
g ) / 6)
# 1 &8 , >
9 #
A9 6 6 K
#
g )
, &
8 , $ a # s
6 Y 5 @
> |
A9
3 Y , A9
, Y 5 @ ¢
! 8 &8 A9
<1
$
n
" e - 4
*

6)

A9
6

%

&8

o Q

IY 5CJ

8



: ) 5 A9 Y &8
Diet
5 @ 6 / 5 @ ¢ , b Folate polyglutamates
# Y 5 @ 6 : , l‘*
s A9 6 6 . sm-d;‘ IF 4—4 ;?m|
# 6 6 9 ;

Enterchepatic Bile

& ,L , 3 "E1 8 circulation of
By2 and folate
# P.. 1 6 - - 2 "’T”"_f;h"

retion Duodenum
" 5% e and jejunum

ia Portal

Methylation of DNA, myelin, amines, proteins, etc. l " blood

S-adenosyl homocysteine L—- S-adenosyl methionine
fleum
Methyl Byz T
Homocysteine Methionine IF raceptor B+ TCH

, A 6 K
6) 8 # 6 6 : & 1
1 6 K , 9 # 7
$ "6 K 6 3 ? E
6 |
f K 6 3 3 ,
@8 , , A9 # 8 , J
&8 8 A9 , A9
6 3 # . - B 6
8 , a # 9 , , , A9
I3
E 1& A9 1 @ A9 & A9
, A 6 )



&8

A9

A9

A7

9

& A9

- 8%

Al

@3

@8



A9

#8



$ # A7 > ?
1 A9 & A9
A9 US5 B 6
C 0 , A7 #3 # ,
& @
s 6 K
6) ) 9 A9 3 "E1 5
i / 9 8: 8
5 8 8
, 9 , A9 ,
L 19 @ A9 L
1 E , &8
$ $ A7 b 9 8
E # ) 8 )
8 , 9 A9, @
# & : 3 )
E N ) A9 3 "E1l
, 8 A9 A9 @
% Q P s
8 6 &
L s s , L 9
8 J U
$ A L 9 > A9
B 6 = 8 3
Y # & "6 . " : 8

A9



Y ) J
- 9 Y # & 8 &8
@ 3
E ) & ?
$ & L
. . $ I: , 3 $IYJ
$ 6
$ A7 &8 8
@ , U : E 8
6 @] ) 5 ) ) #H
/=Y/ 0@,
$ , )
# & : K Y )
S # o, E s UE
8 & , A L > L , .
1 , &8 : & s 6
, B L :
# A9 ,
1 & L : 9 K
& 1, , C J 5 &8 ,
, : 6§ I/ L
# ’ 8 ’
$ c , ) 2# $ 8 @
# 3 9 &8 7T, ., # !
, 6
# & # &8 @ A9 L
2)& & 1/ : ,7 8 7 8
9 , B A , # / b @
, b @ &8 # s 6

40




&8

A9

&8

A9

68

& ) I

18

&8

Y

I.O#H J 2Y
J 7/

& C

8& C

2)&



%

-4 # ]

&8

C Tl

, 8 989 #
2 &

&8

A9
6

44

K

10

c" W F



4%*



3 # s : #
6 & ?
B ' 4! # , R ?
$ , @ & U( #
< # = )
$ Y & 6
$ C 3
5 , 9 = C = J:
@ 6 K
)
/ g ) | 8 6 ,
6 K - 9 g )
86 +(
6 #) # P , b ?
- < & 8
- 5 &
1 ,
5 0 #
6 #) ) 7
N 6 2)é& @
5 e #
/5 e #, § & § K
> 6§ K ! ) b
B @ § § K K 6 A9
$ A9 86 &8 +0




86

A9

A7

6)

A9

A9

A9

e

86

A9

A9

A7

6



! &8 #

= "
VESSEL WALL VESSEL WALL
PLATELETS PLATELETS
COAGULATION INHIBITORS
I FIBRINOLYSIS
u BLOOD FLOW
| i
. .
{ 1

PROMOTION OF LOCAL
HAEMOSTASIS

PREVENTION
OF GENERALIZED
THROMBOSIS

/ @ .
1@ 2 &8
" &8 # , $ "
6 A9 # , : 8




) ,
A C
, &
’ @ y 6
6 A9 #
#
$ 1
M ! 5)1
, # A9
&8
A9 #3
# 6 9 , y
9 8 L
E , 9 6 8
6 @ 6
, &8 8
1 , 6 # A9 K
-1 @ & 9
A9
E $
, 9 " %!
@
#8
*
, 6
, 8 &8 #
, @ A9 6

VA
A9
A9 #
@
, 9
A9 6

A9

A9



