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Table

(
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2) : ATPase and protein kinase activities obtained from
erythrocyte mesbrane (Mean ¥ SE) in noraal control

group {(Group 1).

pm———— o e m——— o fmmmmm fommm e PR +
' No. | Total |[Ca+t Mg++, Na+ K+ 'Casein_Kinase ‘Histon_Kinase 'Riston_Kinase :
' ' ATPase |, ATP ase 'ATP ase | cAMP ' cAMP 1 + CAMP H
1 ! ! ! ! jndependent ' jndependent ' dependent !
i i (pico:ol pi/ml/hour) i {picomol pi/ul/10 min) H
---------------------- pmm -——--—--«----—+-------—---——-+—----—-—-—--—-+
11 388 | 192 | 186 | 400 ; 910 , 1098 |
Vo2 380 | 190 | 180 | 390 | 895 | 1080 |
: 3l 396 | 207 | 189 | 409 | 901 | 1082 |
4 382 | 196 | 186 | 395 | 890 | 1085 |
' 53 390 | 197 | 183 | 410 | 913 | 1091 |
16 383 | 192 | 181 | 392 885 | 1088 |
H 73 398 | 217 | 181 | 410 | 918 | 1100 |
1 8 395 | 214 | 182 | 413 909 | 1084 |
19 412 212 | 200 | 401 | 910 | 1098 |
'o10 ) 410 | 220 | 190 415 | 920 | 1100 |
S & B 393 | 197 ¢ 196 | 408 | 920 | 1081 |
'o12 ags | 191 | 194 | 391 | 880 1089 .
't 13 407 | 210 | 197 | 409 | 912 | 1090 |
L 341 405 ! 200 ¢ 205 ! 415 | 925 ! 1095 |
+ prm N o ——— fommm———————— fpommm—m———————— +
No. 14 | 14 14 | 14 | 14 |} 14 |
!Rangel380-412 ! 190-220 1180-205 H 390-415 | $80-925 | 1080-1100 E
'Mean . 394.57 | 202.50 ! 189.29 \ 404.14 | 906.29 , 1090.07 |
's.D. | 10.675 | 10.501 ' 7.975 | 9.097 | 13.980 | 7.152 |
'S.E. 2.853 | 2.806 ! 2.131 H 2.431 3.736 | 1.911 ¢
+ + + I Sl pomm -4- +



Hb%X and Haemoglobin electrophoresis (%)
1 group {Group T).

RBCs count,
4+ SE)} in normal contro
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SE) in B thalassaemic

c —
rpd -y
L ]
o
— o7
o0 =
v} o)
E o
v ©
o+~
e ol
c
oD aE
e o0
[ -
— O
® v
L - g
- a
N el
- =]
«
=Rl
owm.L
O 0+
QO bt e
[+ I 4
n c
D W
Mmoo+
- VI =
- O
a Qe
[TV
we o
< O

Table (5)

P

G e

pommmmmm o

pmmmmmpmm =

(4]
o —
L 9 n
jo o] St
= A —
L e
o = S
|
o —
L
= —
L —
=
n
&) -]
- ]
=} 3]
.~
=

-
0 )
w LY
< >
O
-4

+-—-——---+——------+-———-———+----—---+

formm—————

fommm—mm

||-ll.lllll'llllllll-_lllll"l

nvonaonUOnUOAUOAUOAUO

07200063012105
— v v -

llllllllllllllllllllllllllll

|‘||l.l|.l|lllll‘lll|l|||l [

llllllllllllllllllllllllllll

'llllltlllIllcllllcll..lllllllli

76199394877407
Lol i =l

P L R h e R s o . W om P am

———+--———---+u—ﬁ——---+—--—-—--+----——-—

pomm——p————

||||||||||

+--—--—«-+—--——---+--——----+—-~—----+

fm—m—————

pommm— b= m——=



-100-

— e o
o e~
o ot 8
L =
P -
[ -
O oM
-y
o+
S+ @
[N B
[ B L]
- E
w & O
- B
- g L
(-
]
-
Q L)
g o= B
Set
28 e
= Y~
[N = =)
[ ]
-8 =
[/ I
Q
o L~
et B2
- D
WC.I
EY:
gtm
-l by @
[
- 0~

Table (6)

o

-.----—-—.p_—-_.-

-—-—-—.—_-----+

pom—t

Al

llllll

o=t

|||||||||||||||||||||||||||||||||||||||||||||||||||||||

[ P

|||||||||||||||||||||||||||||||||||||||||||||||||||||||

' I
\ P R Ll
| v I W
! -

1
- ——————
87677
o3 wp vt D
- e
I
-,
oo v v

pommmm

llllllllll

1
_86668
_230‘.2
1 . v
ﬂ oy v - -
| 1 o
" |

1 o

]

|

I

\

\

4 ||||||||||
-83951
—.26731
] } - N
[} mu * *
“ e D
]

1

]

[

1

|

b mmmmmm -
[ QD

] on .
I .m a M
_- [«] Q - *

pm———

o



-101~-

l -
-‘---—.-_+-———-_.."._.___._..--_.+—__ ) - Eadend o i i o o S
o o e
e +
o
+.--.-..--+-.._...-—.— e e e e - — - _—— ——' - - - -
+ e = o —————
I —— -
- ——— o —
————
1 i [} 26] 1 138 ] g 213 1 IE 1 ]
1 a [} 255 L] 129 1 125 ] 228 i E 1 1
12 [}
1
¥ 9 [ 256 ¥ 128 ] 128 b 230 [] 491 L] 512 [}
L] 1 ]
4 11 [} 250 3l 126 ] 215 L] lﬂa ] EU 1
] 14 ] 250 ) 121 1 129 ] 220 1 IaD [] 500 1
] 15 ] 250 ] 124 1 126 Y 1 !Bl 1 Bni ]
1 16 ] 131 1 zaa ] I ' \
256 1 125 ]
1 19 [} 262 i 1 !D 1 122 1 2 15 ' lg E ' i
G- -— p— - - - ——
f—————— -
-_-——-—+.-—
e e e
e e
+_.__-...._ -
_---*
_.———-——-—-+
+-—._-_+__.__-__*..._-_.__-.- - ———— -— —_—— - ———
—p—————
-
—— -
———p e ———— - +
[p— ——



-102-

Hb% and Haemoglobin electrophoresis (%)
lenectomized B thalassaemic

= PR
U~
[
-
o
- &
- B
£ e
o= 0O
s} o
o —~Q
(2]
0w
O [
s T
= =]
=0
- e
[V
wE @
oo -

able (8)

R

jom——————

$mmm—— %

- e -

frmmm————

e mm e

pommmm =

e ————

e

||||||||||||||||||||||||||||||||||||

2222230223222322255332425222

llllllllllllllllllllllllllllllllllllllllllllllllllllllll

lllllllllllllllllllllllllllllllllllllllllllllllllllllll

llllllllllllllllllllllllllllllllllllllllllllllllllllllll

------- « & ® ® % s 3 & » = *» & ® = ¥ * *

8786766556667445667477556636

llllllllllllllllllllllllllllllllllllllllllllllllllllllll
lllllllllllllll

- e e A e SR W — A R A R -

|ll|||||l1|l'ill|lIl.lll-ll|l|||l||llll|lllll||ll llllllll

B aatat

pommmmm

pommm e m—

o

- -

oo Wwd
N IO C
o e N
L » =
-0
oo O
RO M
| s N
(=2 T
- D

(o]
o™
NwoO W
| e D
oOWw + -
0D

[ ]
we o
N MM
00 v i N
[T =T
- °] - o

L
Lo

PP E I

+__,_-__,+_______-+__-_-___

fmmm—————



-103-

Table {1) shows triglycerides, phospholipids,

cholesterol, ATP obtained from erythrocyte membrane, plasma
++ . ++ .
Ca and intracorpascular Ca (mean ! SE) 1n normal control
group {(group 1). The mean value of triglycerides level ¢ SE
was 96.11 ! 1.937 mg/ml. Phospholipids, was 1.75 ¢+ 0.023
g/m}. Cholesterol was 138.65 t 3.164 mg/ml. ATP was 488.14 !
+

7.168 umol/dl. Plasma catt was 9.39 ¢ 0.204 mg/dl and

intracorpascular cat?t was 7.99 ¢ 0.121 mg/dl.

Table (2) shows ATP level, ATPase and protein kinase
activities obtained from erythrocyte membrane {(mean { SE) in
normal control group {group I). The mean value of total
ATPase activities t SE was 394.57 ¢ 2.853 picomol

++ ++

pi/ml/hour, Ca Me ATPase was 202.50 t 2.806 picomol

pi/ml /hour. Na+ K+ ATPase was 189.29 ¢+ 2.131 picomol
pi/ml/hour. As regards protein kinase activities, casein
kinase CAMP independent (mean + SE) was 404.14 * 2.431
picomol pi/ml/10 min. Histone kinase cAMP independent was

906.29 t 3.736 picomol pi/ml/10min. And Histone kinase +

cAMP dependent was 1090.07 ¢ 1.911 picomol pi/ml/10 min.

Table (3) shows Age, RBCs count, Hb% and Haemoglobin

electrophoresis % {mean t SE) in normal control group {group
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1). The mean value of age range/year ! SE was 7.32 *+ 0.889
vears. RBCs count was 4.06 t+ 0.111/cmm. Hb% was 12.24 !
0.315%. HBAI% was 98.54 ! 0.177%, and HBAZ% was 1.46 1

0.177%. There was no HbF in normal control group.

Table (4) : shows triglycerides, phospholipids,
cholesterol, ATP obtained from erythrocyte membrane, plasma
Ca++ and intracorpascular Ca++ {mean ! SE) in B thalassaemic
patients with splenectomy {group I1). The mean value of
triglycerides level t SE was 51.43 ¢ 1.693 mg/ml.
Phospholipids Wwas 0.93 ¢ 0.019 g/ml. Cholesterol was 129.43
+ 4.575 mg/ml. ATP level was 294.64 * 5.449 tmol/dl. Plasma

+4+

Ca was 9.13 t 0.289 mg/dl and intracorpascular Ca'}+ was

7.69 + 0.201 mg/dl.

Table {5) shows Ag, RBCs count, Hb% and haemoglobin
electrophoresis % (mean ! SE) in B thalassaemic patients
with splenectomy (group I1). The mean value of age
range/year ! SE was 10.21 * 1,136 years. RBCs count was 2.44
+ 0.213/cmm. Hb%X was 6.52 ! 0.285%. HbA1 was 56.85 t 7.561%

HbF was 37.64 ! 7.915% and HbA, was 5.561 + 1.168%.

Table {6) shows triglycerides, phospholipids,

cholesterol, ATP obtained from erythrocyte membrane, plasma
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Ca++ and intracorpascular Ca++ {mean ! SE) in non-
splenectomized B thalassaemic patients {group I1IT). The mean
value of triglycerides jevel ! SE was 45.79 + 1.311 mg/ml.
Phospholipids was 1.06 * 0.028 g/ml. Cholesterol was 132.46
+ 3.367 mg/ml. ATP was 227.18 ! 3.896 ‘mol/dl. Plasma Ca'’
was 9.14 t 0.162 mg/dl. And intra-corpascular Catt was 8.17

+ 0.173 mg/dl.

Table (7) shows ATPase and protein kinase activities
obtained from erythrocyte membrane (mean + SE) in non-
splenectomized B thalassaemic patients (Group I11I). The mean
value of total ATPase activities ! SE was 260.75 t 1.842
picomol pi/ml/hour. Ca++ Mg++ ATPase was 137.75 ¢ 2.690
picomol pi/ml/hour. Natk' ATPase was 123.00 ¢ 1.608 picomol
pi/ml/hour. As regards protein kinase activities, casein
kinase CcAMP independent (mean + SE) was 236.35 + 1.693
picomol pi/ml/10 min. Histone kinase cAMP independent was

492.85 ¢ 2.232 picomol pi/ml/10 min, and histone kinase +

cAMP dependent was 6§10.35 ¢ 1,304 picomol pi/ml/10 min.

Table (8) shows age, RBCs count, Hb% and haemoglobin
electrophoresis % (mean ! SE) in non—splenectomized B

thalassaemic patients { group II1). The mean value of age
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range/yvear GE was 6.88 + 0.850 years. RBCs count was 2.32

was 56.00 ¢ 4.943%.

14

t 0.129/cmm. Hb% was 6.30 0.214%. HbA1

HbF was 41.79 ¢ 4,933% and HbA2 was 2.50 ¢ 0.209%.
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Table (9) : Shows One Way ANOVA test of triglycerides level (mg/ml)
in erythrocyte membrane obtained from normal controcl
group and the thalassaemic patients groups.

pommm pomm fommm pmmmmmm—— = +
H ! Group I H Group 11 i Group IT1 !
\ H i \ i
] 1 1 L] ]
] 1 1 [} 1
fmmmmm poemmmmmmm——=— pommmmmmm———m pommmm +
!No. ! 14 H 14 H 28 H
\ H | . :
IMean ' 96.11 ! 51.43 : 45.179 H
: : : : :
pommmm pommmm e mm— = fommmmm pommmmmm————— +

F : 263.970 p < 0.001 *

# : Significant

Table (10) : Comparative pata of triglycerides level (mg/ml}) in
erythrocyte membrane obtained from normal control
group and the thalassaemic patients groups.

fmmmm——m——— pommmm pommmm T pommm e m————— T +
H H Group 1 H Group 11 ' Group ITI !
: : : : :
: : : '. !
fmmm e ———— fommm pommmmm T pommm T +
No. H 14 H 14 H 28 \
'Mean H 96.11 \ 51.43 ! 45.79 :
's.D. * H 7.249 : 6.333 ! 6.936 \
'S.E. * | 1.937 ! 1.693 H 1.311 H
1Pl ! ! < 0.001 * ' < 0.001 * H
1p2 H ' ' < 0.001 * H
prmmmm————— pommmmm———— = pommmmmmm————m T pommm T +
Group I : Normal control group

Group II ¢ B thalassaemia major with splenectomy

Group 111 : B thalassaemia major with no splenectomy

pl : Group 11 and Group 111 compared to Group I
p2 : Group 111 compared to Group II
x : Significant
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Fig. 1: Comparative data

in erythrocyte membrane ob

and the thalassaermic patients groups.

tained from normal control g

of triglycerides level (mg/ml)

roup

100

80 4

6o _.

N\
)

ol \

el
—
i

Grou

ticant between anaw [ and I
een Group I and 11
p II and 1

* . Signi
» . Significant betw
+ : Significant between Grou

Group III



-109-

Table (9) & (10) and Fig. (1) shows comparative data of
triglycerides level (mg/ml} in erythrocyte membrane obtained

from normal control group and the thalassaemic patients

groups.

In group ! {normal control group), the mean value of
triglycerides level ¢ SE was g6.11 ¢+ 1.937 mg/ml. And group
11 (B thalassaemia major with splenectomy) it was 51.43 !
1.693 mg/ml. Moreover, in group 111 (B thalassaemia major

with no splenectomy}, it was 45.79 ¢+ 1.311 mg/ml,

Comparison between the 3 groups concerning
triglycerides level by Anova test. Table (9) shows

significant difference in between groups (P<.001).

Comparison between individual groups showed that there
was a gignificant decrease in triglycerides level in both

group [l and II11 compared to group I (P1<.001 S P1<.001)

respectively.

And also there was significant decrease in group I1%,

compared to group 11 Py (<.001).
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Table (11) = Shows One Way ANOVA test of phospholipids jevel (g/ml)
in erythrocyte membrane obtained from normal control
group and the thalassaemicC patients groups.

pommmmm PRI S pommmm pommmmm +
' H Group I | Group I1 !  Group 111 !
: : ) \ '
[ ] 1 ] 1 1
] 1 ] ] ]
fommmmmm—m————— PR e pom e —————— pommm e +
iNo. E 14 ': 14 : 28 :
] [} [} 1 ]
‘Mean H 1.75 H 0.93 ! 1.21 !
' ) H H \
$ommmm pommmmm pommmm = pmmmmmm +
F : 206.421 P < 0.001 *

x* Significant

Table (12) : Comparative pata of phospholipids level (g/ml) in
erythrocyte membrane obtained from normal control
group and the thalassaemic patients groups.

pommm—————= pmmmmm fmmmmmm T PR +
H ' Group I H Group 1I H Group III :
' ' i ; i
i i i 2 |
pom———— fommmmm = pommmmm o m T pommmmmm T +
iNo. H 14 : 14 \ 28 \
iMean \ 1.75 ' 0.93 H 1.21 :
's.D. ¢t 1 0.086 1 0.070 H 0.269 :
'1S.E. : 0.023 H 0.019 : 0.051 H
ipl i i < 0.001 % \ < 0.001 * .
ip2 } : : < 0.001 * \
P huhaint $ommmmm e pommmmm T pommmm T
Group 1 . Normal control group

Group 11 : B thalassaemia major with splenectomy
Group II1 : B thalassaemia major with no gsplenectomy
pl : Group 11 and Group 111 compared to Group 1

p2 : Group 111 compared to Group II

£ : Significant
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Table (11) & {12) and Fig. (2) shows comparative data
of phospholipids jevel (g/ml) in erythrocyte membrane
obtained from normal control group and the thalassaemic

patients groups.

In group I, the mean value of phospholipids ljevel ! SE
was 1.75 ¢ 0.023 (g/ml). In group 11, it was 0.93 ¢+ 0.019

(g/ml). In group 11T, it was 1,21 ¢ 0.051 {g/ml}.

Comparison between the 3 groups concerning phospho-
lipids 1level by Anova test. Table (11} showed gignificant

difference in between groups (P<.001).

Comparison between individual groups showed there was a
significant decrease in phospholipids level in both group 11
and group III compared to group 1 (P1<.001 & P1<.001)
respectively. But there was significant jncrease in group

111 compared to group I1 (P2<.001).
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Table (13) : Shows One Way ANOVA test of cholesterol level (mg/ml)
in erythrocyte membrane obtained from normal control
group and the thalassaemic patients group:

pomm—mm———————— T pommmm pommmm e P +
' H Group 1 H Group I1 !  Group 111 H
: : : : :
] 1 1 [} 1
[} ] ] 1} ]
pmmm e ———— pommmm pommmmmm——— fomm—m—————m— +
'No. ! 14 H 14 H 28 H
: : : : '.
'Mean ! 138.65 ' 129.43 H 132.46 H
: : : ) '
fommmm pommmm———————m T pommmmm pmmmmmm————— +
F : 1.175 p > 0.1
Table (14) : Comparative Data of cholesterol level {(mg/ml) in
erythrocyte membrane obtained from normal control
group and the thalassaemic patients groups.
$ormmm—————— pmmmmmm————— +---———«------—;—+ ---------------- +
H H Group I H Group 1l ! Group IIIX H
: : : : :
[ ] ] [} ] 3
[} 1 t ] [}
fommm—————— fommmm pommm e fommmm +
'No. ' 14 ! 14 ' 28 H
!Mean ! 138.65 ! 129.43 H 132.46 H
's.D. ¢ H 11.840 H 17.118 H 17.8117 '
'S.E. & ! 3.164 H 4.515 : 3.367 '
'pl ' ' » 0.1 N.S H > 0.1 N.S H
1p2 ! ! ! > 0.1 N.S !
fomm—m pmmm—m——— pommmmm pommmmm—m +
Group 1 : Normal control group
Group 1I : B thalassaemia major with splenectomy

Group I1II : B thalassaemia major with no splenectomy
pl : Group 11 and Group 111 compared to Group 1
p2 : Group 111 compared to Group 11
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Table (13) & (14) and Fig. (3) shows comparative data

of cholesterol level (mg/ml) in erythrocyte membrane
obtained from normal control group and the thalassaemic

patients Broups.

In group I, the mean value of cholesterol level ! SE
was 138.65 ! 3,164 (mg/ml). in group II, it was 129.43 t

it was 132.46 t 3.367

4.575 {(mg/ml). And in group 111,

(mg/ml).

Comparison between the 3 groups concerning cholesterol

level by Anova Test. Table (13) showed no significant

difference in between groups (P>»0.1).
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‘able (15) : Shows One Way ANOVA test of Adenosine triphosphate (ATP)
level (umol/41) in erythrocyte membrane obtained from
norma control group and the thalassaemic patients groups

--------------- +—————-————————+------——ﬁ-w——-+-——----———————+

! Group I ! Group II !  Group 111 !

: : : :

[} ] [} ]

1 1 1 [}

--------------- +———---—————-—-+-——-——————--—-+---—————-----—+

No. ' 14 ' 14 ' 28 !

: : : :

Mean H 488.14 H 224.64 ' 227.18 !

: : : :

--------------- +————-a-—-—————+——————-----——-+—-———-—*-—---—+
F : 760.496 p < 0.001 *

* : Significant

‘able (16) @ Comparative pata of Adenosine triphosphate {(ATP)
level {umol/dl) erythrocyte membrane obtained from
normal control group and the thalassaemic patients group

----------- +________‘__,__+,______,_#______+_-___,_-________+
! Group 1 ! Group 11 H Group 111 E

[ ] L} 1]

: E : ':
——————————— +———-‘--—-—--—w+——*-————-—————n—+—~----—---—-————+
No. H 14 : 14 H 28 \
Mean H 488.14 ' 224.64 ! 227.18 '
s.D. % : 26.821 ! 20.387 ' 19.556 :
S.E. & ! 7.168 ) 5.449 H 3.696 i
rl H H ¢ 0.001 * H < 0.001 ¥ ;
p2 ' ' ! > 0.3 H
---------- +—---——---—————+—-———————-———---+--————————~-----+
Group I : Normal control group
Group 11 : B thalassaemia major with splenectomy
Group 111 : B thalassaemia ma jor with no splenectomy

pl : Group IT and Group 111 compared to Group 1
p2 : Group 111 compared to Group 11
* : Significant
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Fig. 4 : Comparative data of Adenosine triphosphate (ATP)
level (u mol/dl) in erythrocyte membrane obtained from
normal control group and the thalassaemic patients groups.

600 B

400 -

seeshen

300 4~

200 q

100 4

Group I Ononw MI

. Significant between Group I and II
. Significant between Group [ and Il



-118-

Table (15) & {(16) and Fig. (4) shows comparative data
of Adenosine triphosphate {ATP) level {¢mol/dl}) in
erythrocyte membrane obtained from normal control group and
the thalassaemic patients groups.

In group I the mean value of ATP level t SE was 488.14
+ 7.168 (Emol/dl). In group 11, it was 224.64 t 5.449
{Fmol/dl). And in group III, it  was 227.18 t 3.696

(Fmol/dl).

Comparison between the 2 groups concerning ATP level by
Anova Test. Table (15) showed significant difference in

between groups (P<0.001).

Comparison between individual groups showed that there
was a significant decrease in ATP level in both group IT1 and
group IT1I compared to group I (P1<.001 & P1<.001)
respectively. But there was no significant difference in

group IIT compared to group IT.
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Table (17) : Comparative data of Adenosine Triphosphatase {ATPase)
activities (Picomol Pi/ml/hour) in erythrocyte
membrane obtained from normal control group and
the thalassaemic patients group.

fmmmmmm———— fommm—————— - fomrmmmm pmmmm— e m— = +

: ! Total ATPase ; Ca++ Mgt+ ' Na+ - K+ H

! H ' ATPase ! ATPase !

: H i ' '

$omm————— - pommmm e ————— fommm—m e m pommme +

'Group I ! ) : '

1No. ! 14 ! 14 ' 14 !

IMean ! 394.57 ! 202.50 H 189.29 H

's.D. % : 10.675 ' 10.501 ! 7.975 H

IS.E. t H 2.853 : 2.806 : 2.131 H

prmmm - pommmm e m e fommm e m— e ——— fommmm———— e +

'Group III | H H H

!No. ! 20 ! 20 H 20 !

1Mean ! 260.00 ! 137.75 ' 123.00 !

's.b. * H 8.239 ' 12.030 ! 7.189 H

1S.E. % ! 1.842 : 2.690 ' 1.608 !

'pl ' < 0.001% : < 0,.001% ! < 0.001% H

pmmmm frmm—m——m——— e —— fommmm—wm— - o ——— e ———————— +

Group 1 : Normal control group

Group III : B thalassaemia major with no splenectomy
pl : Group III compared to Group I
% : Significant I
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Fig. 5 :Comparative data of Adenosine triphophatase (ATPase)
activities (picomol pi/ml/hour) in erythrocyte membrane obtained
obtained from normal control group and the thalassaemic patients group.
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Table (17) and Fig. {5) shows comparative data of
adenosine triphosphatase { ATPase) activities {Picomol
Pi/ml/1 hour) 1in erythrocyte membrane obtained from normal

control group and the thalassaemic patients groups.

In group I, the mean value of total ATPase activities !

SE was 394.57 ¢ 2.853 (Picomol Pi/ml/hour). The mean value

of Ca++ Mg++ ATPase activities t SE was 202.50 t 2.806

{Picomoel Pi/ml/hour). And, the mean value of Na+--K+ ATPase

activities t SE was 189.29 t 2.131 {Picomol Pi/ml/hour).

In group IITI, the mean value of total ATPase activities

+ SE was 260.00 * 1.842 (Picomol Pi/ml/hour)}. The mean value

of Ca++ Mg++ ATPase activities t SE was 137.75 t 2.690

(Picomol Pi/ml/hour). And the mean value of Na+—K+ ATPase

activities t SE was 123.00 ¢t 1.608 {Picomol Pi/ml/hour).

Comparison between individual groups showed that there

++ ++

was a significant decrease in total ATPase, Ca Mg ATPase
and Na+—K+ ATPase activities in group III compared to group

I {Pl(.OOI & P1<.001 and P1<.001) respectively.
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Table (18) : Comparative data of protein kinase activities

(picomol pi/ml/10min) in erythrocyte membrane
obtained from normal control group and the
thalassaemic patients group.

fommmm e m—m—m === e m e ————— e —————
H '!Casein Kinase 'Histone kinase(Histone kinase
: \ CAMP ' ~-CAMP ! +CAMP
! ! independent | independent | dependent
o mmm e ——— o m——— fommm—m————————— fmmem e m e ———
1Group I ' ) '
iNo. H 14 ! 14 ! 14
!Mean ! 404.14 ! 906.29 H 1090.07
!s.D. % H 9.097 H 13.980 H 7.152
!1S.E. % H 2.431 H 3.736 : 1.911
o m—————— e ————————— pmm—rm———————— frmm——mm o ——————
'Group III | H :
‘No. H 20 H 20 ! 20
'!Mean ! 236.35 ! 492.85 ! 610.35
'!S.D. % H 7.569 ! 9.980 ' 5.833
!S.E. # H 1.693 i 2.232 ! 1.304
apl : < 0.001% ! < 0.001% ' < 0.001%
o ————— e m———————— e m————————— e m————r——————
Group 1 : Normal control group
Group III : B thalassaemia major with no splenectomy
pl : Group I1I compared to Group I
* : Significant

R e T &



Fig. 6 : Comparative data of protein kinase activities (picomol pi/ml/10min)
in erythrocyte membrane obtained from normaeal control group
and the thalassaemic patients group.
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Table (18} and Fig. (6) shows comparative data of
protein kinase activities in erythrocyte membrane obtained
from normal control group and the thalassaemic patients

groups.

In group I, the mean value . of casein kinase cAMP
independent activities ! SE was 404.14 ' 2.431 (Picomol
Pi/10 min/400 mg casein). The mean value of histone kinase
cAMP independent activities ! SE was 906.29 ¢t 3.736 (Picomol
Pi/i0 min/200 mg histone). And, the mean value of histone
kinase + cAMP dependent activities ! SE was 1090.07 ¢ 1.911

{Picomol Pi/10 min/200 mg histone).

In group I[II, the mean value of casein kinase cAMP
independent activities ! SE was 236.35 ¢t 1.693 (Picomol
Pi/10 min/400 mg casein). The mean value of histone kinase
cAMP independent activities ! SE was 492.85 ¢ 2.232 (Picomol
Pi/10 min/200 mg histone). And, the mean value of histone
kinase + cAMP dependent activities ! SE was 61d.35 t 1.304

{Picomel Pi/10 min/200 mg histone).

Comparison between individual groups showed that there
was a significant decrease in casein kinase CcAMP

independent, histone kinase CcAMP independent and histone
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kinase + cAMP dependent activities in group I11 compared to

group I (P1<.001 L Pl<'001 and P1<.001) respectively.
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Table {19) : Shows One Way ANOVA test of plasma calcium level
(mg/dl) obtained from normal control group and
the thalassaemic patients groups.

T ettt formmm————m————— e ————————— fmrmm—m———————— +
! H Group I H Group Il ' Group III I
: : : : :
] [ ] ] ] ]
¥ 1 ] 1 ]
fommm—e e — = O fmmm—m————————— e ————————— +
‘No. ! 14 H 14 t 28 !
: : : : :
Mean ! 9.39 | 9.13 ! 9.14 !
: : H H :
fomm e m fommmmrm formmmmm———— e ——— fpormmmmm————m——— +
F 0.432 P> 0.5

Table {20) : Comparative Data of plasma calcium level (Ca++)
{mg/dl) obtained from normal control group and-
the thalassaemic patients groups.

fmm——————— frrmm——m——————— fmmr—m—mm———————— fommmm e ——————— +
H H Group I ! Group II : Group III !
] : : ' '
: : } ' H
e ————— o o o e e —-————— +
iNo. ' 14 ! 14 H 28 H
iMean ! 9.39 H 9.13 ! 9.14 H
1s.D. ¢ H 0.763 H 1.080 ' 0.855 ]
'S.E. % H 0.204 ! 0.289 ! 0.162 !
iprl H ! > 0.5 H > 0.5 :
ip2 ) i H > 0.5 H
mmm—————— B ittt e mmm——————————— o mm e ———————— +
Group I : Normal control group

Group II : B thalassaenmia major with splenectomy

Group III : B thalassaemia major with no splenectomy

pl : Group II and Group III compared to Group I
P2 : Group III compared to Group II

(Ca++)
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~

. 7 : Comparative data of plasma calcium level (Ca++)
mg/dl) obtained from normal control group and the
thalassaemic patients groups.
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Table (19 & 20} and Fig. (7) showed comparative data of
plasma calcium level (Ca++) {mg/dl) obtained from normal

control group and the thalassaemic patients groups.

In group I, the mean value of ca’? level t SE was 9.39
+ 0.204 mg/dl. In group II, it was 9.13 t 0.289 mg/dl. And

in group I1I, it was 9.14 ¢+ 0.162 mg/dl.

Comparison between the 3 groups concerning plasma Ca++

lJevel by Anova test. Table (19) showed no significant

difference in between groups {pP>0.5).
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Table (21) : Shows One Way ANOVA test of Intracorpascular Ca++
{ haemolysate fluid Ca++) (mg/dl) obtained from
normal control group and the thalassaemic
patients groups.

pommmm pommmmmm e pommmmmm—————— = pmrmmmmmm = +
' H Group 1 : Group II ‘* Group III H
' ' : ! i
] ] ] 1 [}
[} [ ] [} | I 1
pmrmm—m— e ———— ommm e mmm——— o m = fommmm———————— +
'No. H 14 - 14 ! 28 \
] L) ] ] ]
] [} 1 L] 4
'Mean ' 7.99 ' 7.69 H 8.17 H
[ ] ] ] ] 1
1 [ ] ] ] ]
fmmm—mmm— e ———— fmmmmm—m e ———— pemm e ————— frmmm————————— *
F : 1.744 P > 0.1
Table (22) : Comparative data of Intracorpascular Ca++
(haemolysate fluid Ca++) (mg/dl) obtained from
normal control group and the thalassaemic
patients groups.
O fmemmmmmm $mmrmmm e ———— R ittt +
' H Group 1 H Group 11 ! Group 111 H
: H b ! :
1 [ L} 1 [ ]
[ ] ] L] ] ]
Frmm———————— pomm—mm— - ——— fmmmmm e — - ————— o ——m————————— +
!No. ! 14 H 14 ! 28 :
!Mean ' 7.99 ! 7.69 H 8.17 !
's.D, % ' 0.452 H 0.752 ! 0.916 :
'sS.E. % H 0.121 ' 0.201 H 0.173 !
1 p2 : H ' > 0.1 '
frmmm—————— o mm e ————— frmmm e ———————— e m—————— +
Group I . Normal control group
Group II : B thalassaemia major with splenectomy
Group III1 : B thalassaemia major with no splenectomy

pl : Group Il and Group I1I compared to Group I
p2 : Group III compared to Group II
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Table (21) & (22) and Fig. {8) showed comparative data

+

of jntracorpascular cat level (haemolysate fluid Ca+)

{mg/d1) obtained from normal control group and the

thalassaemic patients groups.

In group I, the mean value of intracorpascular Ca++

level t SE was 7.99 ¢ 0.121 mg/dl. In group 11, it was 7.69

+ 0.201 mg/dl. In group III, it was 8,17 ¢+ .173 mg/dl.

Comparison between the 3 groups concerning intra-
corpascular Ca++ level by Anova test. Table {21) showed no

significant difference in between groups (P>0.1).
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Table (23) : Shows One Way ANOVA test of red blood corpuscles
count ( /cmm) obtained from normal control group
and the thalassaemic patients groups.

e m e —— formrm e — pm—mmm————————— fommmmm e ————— +
H : Group I ' Group II ! Group III H
: : : : :
1 ] ] ] 1
T 1 1 ] ]
pmm e m e — pmm—mm—m——————— po e ———— fommmmmmm—————— +
'No. ! 14 ! 14 H 28 .
'. : : : :
‘Mean : 4.06 H 2.44 ' 2.32 !
‘ ] : : '
prmmmrmm—— - o m - o mm—m—————— fommem— e ———— +

F : 35.025 P < 0.001 *

% : Significant
Table {24) : Comparative data of red blood corpuscles count

( /cmm) obtained from normal control group
and the thalassaemic patients groups.

fm—mm—————— pomm - ————— pormmm = e —m—————————— +
H : Group I H Group 11 H Group III !
: : : : :
[] [} 1 t ]
1 ] [ ] 1 ]
o mm————— prmmmmm e ————— pmmmm—m——— = ——— e m—— - ————— +
INo. H 14 ! 14 H 28 \
!Mean H 4.06 ! 2.44 H 2.32 H
!s.D. * ! 0.417 H 0.796 ! 0.680 :
!S.E. * ' 0.111 H 0.213 : 0.129 :
pl ! ! < 0.001 * H < 0.001 = H
1p2 : ' H > 0.3 '
Fmwmmm e ——— fr—mmmmm——————— fmrmm—m——m——————— e mm e ————————— +
Group I : Normal control group

Group II : B thalassaemia major with splenectomy

Group III : B thalassaemia major with no splenectomy
pl : Group II and Group 111 compared to Group I

p2 : Group II1l compared to Group II

% : Significant



Fig. 9 : Comparative data of red blood corpuscles count /emm
obtained from normal control group and the

thalussaernic patients groups.
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Table (23) & (24) and Fig. {9) showed comparative data
of red blood corpuscles (RBCs count) (/cmm) obtained from

normal control group and the thalassaemic patients groups.

In group I, the mean value of RBCs count (/cmm) ! SE
was 4.06 ! 0.111/cmm. In group 11, it was 2.44 !} 0,213/cmm.

In group IITI, it was 2.32 ¢+ 0.129/cmm.

Comparison between the 3 groups concerning RBCs count
by Anova test. Table (23) showed a significant difference in

between group (P<0.001).

Comparison between individual groups showed that there
was a significant decrease in RBCs count in both group II
and 111 compared to group I {P1<.001 & P1<.001)
respectively. But there was no significant difference

between group II1 compared to group 171.
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Table (25) : Shows One Way ANOVA test of Haemoglobin (%)
obtained from normal control group and the
thalassaenmic patients gTroups.

fommm i —— pommmmm frmmmmm——————————— e —————————— +
H ! Group 1 ' Group 11 *  Group IIIl H
: : : : :
[} [} 1 t ]
[} ] [} 1 [}
v mmmm——————— fmmm e —————— o —————— pmmmmmm - +
'No. : 14 ' 14 : 28 :
: : : : :
'Mean H 12.24 : 6.52 ' 6.30 H
; : : : :
fmm—mmm———————— fommmm— e ———— fommmm e ——————— o m e ————————— +

F : 141.637 P < 0.001 ¥

* : Significant
Table (26) : Comparative data of Haemoglobin (%) obtained

from normal control group and the
thalassaemic patients groups.

fpmm———————— o m - fomm - ——————— pomm e ————————— +
: H Group I ! Group II H Group III !
1 - 1 ' :
[} [} 1 1 [}
[} 4 ] ] ]
e m e —— pommmmmm = pommmmm—— e ———— o —————————— +
iNo. H 14 ! 14 : 28 !
iMean ! 12.24 ! 6.52 ! 6.30 !
's.D. ¢ H 1.180 ! 1.066 H 1.135 !
'S.E. ¢ H 0.315 ' 0.285 H 0.214 !
‘pl H ! ¢ 0.001 ¥ ' < 0.001 * H
1 p2 1 ) ' > 0.3 H
e ————— pommmmmmm—————— frem e ————— fommmm—————————— +
Group 1 : Normal control group

Group 1T : B thalassaemia major with splenectomy
Group I1I1 : B thalassaemia major with no splenectomy

pl : Group 11 and Group 1II compared to Group 1l
p2 : Group 1II compared to Group Il
* : Significant



~136-

Fig. 10 : Comparative data of haemoglobin percentage (%)
obtained from normal control group and
the thalassaemic patients group.
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Table (25) & (26) and Fig. {10) showed comparative data
of haemoglobin percentage (Hb%) obtained from normal control

group and the thalassaemic patients groups.

In group I, the mean value of HbX : SE was 12.24 !

0.315%. 1In group II, it was 6.52 + 0.285% and in group IIX,

it was 6.30 ¢ 0.214%.

Comparison between the 3 groups concerning Hb% by Anova
test. Table (25) showed significant decrease 1in between

groups (P<.,001).

Comparison between individual groups showed there was a
significant decrease in Hb% in both group II and IIX
compared to group I (P1<.001 & P1<.001) respectively). But,
there was no significant difference in group II1 compared to

group IT.
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Table (27) : Shows One Way ANOVA test of Haemoglobin
electrophnresis (%) obtuined from normal control
group and the thalassaemic patients group.

$omm————— fmmm—m——— fommmm e mm—————— fommm— - —— = pmmmem e ——————
H : ' Group I H Group 11X !  Group III

[} [ ] 1] ] L]

: " " " '

1 1 3 1 ]

fommmm——— Fr——m———— fmmm— e ———m——— formm e ——— e — - fmmm—mm————— =
! 'No. ! 14 : 14 H 28

'HbAl iMean ! 98.54 ! 56.85 ! 56.00

o m—————— pm———————— fmmm—m————————— frmmm femm - ————————
H F 17.2086 P < 0.001 ¥

1

1

fm———————— frm—m—m——— 4o m——m———————— pmrm— e ——————— e ———————
! 'No. ! 14 ' 14 H 28

{HbF !Mean H 0.00 : 37.64 ! 41.79
frmm———— fom—————— fmmm—mmm—m————— g m pmm— e mm——r—————
- F : 0.216 P > 0.05

1

1

pmmm—mm—— pmm—————— frmm i ——— pmemmm e — fmmmmm— st m——————
H 'No. H 14 H 14 : 28

'HbA2 1Mean ! 1.486 H 2.51 ' 2.50

o —————— B pommmm— e m——— o — e ——— fmemmm—m———————
H F 11.872 P < 0.001 ¥

[]

]

} e emmmme——memmmmme—mmmm———mmmes———sooooesos—SsooomSmsomoTomET

* : Significant
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Table (28) : Comparative data of Haemoglobin electrophoresis
obtained from normal control group and
the thalassaemic patients groups.

fmmmm e ——— fommmmmmm pomm - ———— m— e —m————— +
! ' Group I ! Group Il ! Group 111 '
‘: ’. ‘ : ‘

1 ]
[} ] ] ] [}
fomemmmmmmm e oo oo mmm—mmm—m—m g s oS T T
'HbAal % ? ! T T
INo. : 14 E 14 ; 28 E
'!Mean H 98.54 ! 59.66 ' 56.00 !
's.D. ¢t H 0.664 : 24.389 ! 26.155 !
!S.E. % ' 0.177 ! 6.518 ! 4.943 H
pl ! ' < 0.001 ¥ ! < 0.001 * '
1 p2 ] ‘ ! > 0.5 '
fpmm—m——————— fm—mmm fomm e ————————— fommm—m—————————— +
'HbF % 4 ! ¢ !
i No. : 14 : 14 E 28 i
'Mean 1 0.00 H 137.75 ! 123.00 H
's.D. t ! 0.000 ! 12.030 ! 7.189 H
!S.E. % H 0.000 H 3.215 H 1.359 !
‘P2 H ' : > 0.5 )
e ———— fmmem————————— fmmm—m e ——————— fmmrmm—— e ——— l
‘HbA2 % ' i ' H
!No. ! 14 H 14 H 28 H
'Mean H 1.46 ! 5.51 ' 2.50 !
'!s.D. ¢ ! 0.664 ! 4,369 ! 1.106 H
'S.E. ¢ ! 0.177 : 1.168 ' 0.209 H
1Pl ! : < 0.001% ! < 0.001% !
'p2 ! ! ! < 0.001% H
fmemm—————— fmmmmm e ————— fommm——m——————— prmmmm e ——————— +
Group 1 : Normal cohtrol group

Group I1I : B thalassaemia major with plenectomy
Group III : B thalassaemia major with no splenectomy
pl : Group 11 and Group III compared to Group I

2 : Group IIT compared to group II

* : Significant
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Table {27) & (28) and Fig. {11} shows comparative data
of haemoglobin electrophoresis ohtained from normal control

group and the thalassaemic patients groups.

In group I, the mean vélue of HbA;% t SE was 98.54 !
L1T77%. HbAz% was 1.46 + 0.177%. In group 11, the mean value
of HbAlx + SE was 56.85 * 7.561%. HbF% was 37.64 t 7.915%.
And HbAz% was 5.51 ¢t 1.168%. In group 111, the mean value of
HbA1% + SF was 56.00 ¢ 4.9%43%, HbFX% was 41.79 t 4.933%. And

HbAz% was 2.50 t 0.205%.

Comparison between the 3 groups concerning Hb electro-
phoresis percentage by Anova test. Table {(27) showed
significant difference in both HbA1 & A2 in between groups
{P<0.001) respectively but no significant difference was

found in HbLF in between groups.

Comparison between individual groups showed that there
was a significant decrease in HbA1% in both group II and III
compared to group I (P1<.001 & P1<.001) respectively. And
there was a significant increase in HbA2 in both group II
and 11T compared to group I (P1<.001 & P1<.001)

respectively.
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But there was & significant decrease in HbA2 in group

I1I compared to group 11 (P1<0.001).

There WwWas no significant difference in HbF between the

groups- And also no significant difference in HbA1 in group

II1 compared to group I.



-143-

Table (29) : Shows One Way ANOVA test of Age obtained from
normal control group and the thalassaenmic
patients groups.

fommmm e —————— pommmm e — = o ————————— fommm——m e ———— +
' ! Group I ' Group Il ! Group III '
1 ) ] : '
1 ] 1 § (] ]
] ] ] ) [}
pomm e ————— fmmn— fmmm—mm———————— fommm e —————— +
INo. : 14 : 14 : 28 H
: : '. : :
'Mean H 7.32 \ 10.21 ! 6.88 H
\ ' \ : :
prmmmm = pmmmmm e ————— pm—mm—— e —————— pmmmmmm——————— +
F 3.117 P> 0.05
Table (30) : Comparative data of Age / year obtained from
normal control group and the thalassaemic
patients groups.

pm————————— pommmmm e —————— e — - ———————— o ———————— +
\ H Group 1 H Group II : Group III H
) : : ) )
[ ] ] ] ] ]
' ] 1 ] ]
R pomm—mm——————— pmmmm e m i ——————— fmmr—————————————
'No. ! 14 ! 14 ‘ 28 :
' Mean : 7.32 ' 10.21 : 6.88 !
's.D. ¢ H 3.326 H 4.250 ' 4.496 H
'S.E. t ! 0.889 H 1.136 ! 0.850 !
'pl H ! > 0.05 H > 0.05 !
1p2 : d ' > 0.05 :
p——m——————— fommmm——————— fommm e ———————— fmmmm—— e ——————— *
Group 1 : Normal control group

Group II : B thalassaemia major with splenectomy
Group 1II : B thalassaemia major with no splenectomy
pl : Group 11 and Group 111 compared to Group 1

p2 : Group 1I1 compared to Group II



Fig. 12 : Comparative data of age/year obtained from
normal control group and the thalassaemis patients groups.
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Table (29} & (30) and Fig. {12) shows comparative data

obtained from normal control group and the

of age/vear

thalassaemic patient groups.

In group 1, mean value of age range/year ! SE was 7.32

+ ,889 years. In group 11, it was 10.21 t+ 1,136 year. And in

group I11 it was 6.88 ! 0.850 year.

the 3 groups concerning age

Comparison between

range/year by Anova tet. Table {29) showed no significant

difference in between groups (P>0.05).



-146-

Fig. 13 : Correlation between
triglycerides and ATP in splenectomized

B thalassaemic patients
n = 14 r = 0.556236

P < 0.05*
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etween plasma

Fig. 14 : Correlation b
cular Ca++ in

Ca++ and intracorpas

mvwmboowogﬁoa B thalassaemic patients
n= 14 r = 0.75257
P < 0.001 *

[ntracorpascular calcium
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Fig. 19 : Correlation between plasma
Ca++ and cholesterol in non-—

mﬁwmbmowoawuma B thalassaemic patients
n = 28 r = 0.84578

P < 0.001 *
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Fig. 16 : Correlation between
triglycerides and total ATPase in non-

mgmwmoﬁogwama B thalassaemic patients
n =20 r = 0.53156

P < 002"

Total ATPase
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Fig. 17 : Correlation between
triglycerides and Ca++ Mg+t++ ATPase in
bowlmvwmbmoggwnma B thalassaemic

patients

n = 20 r = 0.62522

P < 001*

Ca++ Mg++ ATPase
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Fig. 18 : Correlation between triglycerides
and histone kinase cAMP independent in non-—

splenectomized B thalassaemic patients
n = 20 r = 0.69445

P < 0.001 *

Histone Kinase cAMP independent
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Fig. 19 : Correlation between triglycerides and

histone kinase +cAMP dependent in non-—

mwﬁmbmogawwma B thalassaemic vmﬁmbwm
wuwo r = 0.62817

P <0.01°
g

Histone kinase +cAMP dependent
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on between intracorpascular Ca++

Fig. 20 : Correlati
e in boblmemSmongNma

and Nat+ K+ ATPas
B thalassaemic patients

n =20 r = —0.52128
Na+ K+ ATPase P<0.02"
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CORRELATION STUDIES

In group TII {patients with B thalassaemia major with
splenectomy), there was a positive correlation between
triglyceride, level obtained from erythrocyte membrane on

one hand and ATP on the other hand (Fig. 13) (r = 0.66236).

And also, there was a positive correlation between
++ . +
plasma Ca on one hand and intracorpascular Ca on the

other hand (Fig. 14) {r = 0.7627).

As regards group TI1 (splenectomized B thalassaemic
patients), there was a positive correlation between plasma
ca‘t on one hand and cholesterol level obtained from

erythrocyte membrane on the other hand (Fig. 15) {(r = 0.85).

Also, there was a positive correlation between

triglycerides level on one hand and both total ATPase and

++ ++
a

C Mg ATPase on the other hand (Figs. 16 & 17) {r =

0.63168) and (r = ,62622) respectively.

Moreover, there was a positive correlation between
triglycerides level on one hand and both histone kinase cAMP

independent activities and histone kinase + cAMP dependent



-156-

activities on the other hand (Figs. 18 & 19) (r = .69449)

and {r = .62817) respectively.

But there was a negative correlation between intra-
++ + .+ e s
corpascular Ca on one hand and Na K ATPase activities on

the other hand (Fig. 20) {r = .52128).



