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ABSTRACT

The present research is a clinical study of chitinase and its relation with thalassemia. It
had been found that the normal range of chitinase activity in serum of healthy control (1.79
+ 0.10 U/ml), and it had been found that significant decrease of chitinase activity for
patients group when compared with controls group. It was also found that the activity was
not affected by sex whereas an increase was found with aging in both patients and control
groups. The result demonstrated that the chitinase activity was not affected by the type of
thalassemia (o or B - thalassemia), distress of - thalassemia (major and intermediate) and
splenctomy. The results show a significant increase in (GPT), (GOT), (Fe) and (TIBC)
while also showed a significant decrease in hemoglobin level of thalassemia patients
compared with control. Correlation coefficient between chitinase activity and clinical
variables of thalassemia patients studied showed a significal reversible relation between
chitinase and (Fe) and irreversible relation between chitinase and(GPT) in control. It also
show a reversible relation between chitinase and hemoglobin in patients.

The isolation method of chitinase from lysosome of plasma (protein peak B) showed
two protein peaks by gel filtration technique, using column containing sephadex G-75. The
activity of a chitinase showed in(protein peak B).while the isolation method of chitinase
from ammonium sulphate solution (75%) saturation of plasma showed three protein peaks
by gel filtration technique, using same column. The activity of a chitinase showed in
(protein peak E), a high number of purification showed in (protein peak B) compared with
(protein peak E), it was found that the two peaks (B and E) had apparent molecular weight
(39180 £+ 1000 dalton) and (36307 £ 1000 dalton) respectively. The study of the optimum
condition of chitinase activity in the two peaks show an optimum reaction time at (35), (30)
minute, optimum pH at (7), optimum temperature at (60°C), (55°C), optimum concentration
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of substrate colloidal chitin (12 mg/ml), (10 mg/ml), V.« (2.08 U/ml), (2.00 Uml) and K,
(2.12 mg/ml) and (2.00 mg/ml) respectively.

Finally the biological activity had been improved for the isolated chitinase from plasma
(for B and E peak) upon the growths of some bacteria and fungi pathogen, it had been found
that the enzyme had the ability to inhibit its growth at ratio (100%) for peak (B) and (50%)
for peak (E).

Keywords: chitinase, thalassemia , clinical variables.

( EC 3.2.1.14)
(Nitsawang and  [Poly-B- 1,4- (2-acetamido-2-deoxy)-D-glucoside glycanohydrolasel]]
Poly -N-) Kanasawud, 2006)
4,1 (acetyl -D- glucosamine
-N (C4) (Cl)
.( Xia et al.,2001) (GIeNAc)
(Paoletti et al., 2007) (Escott and Adams, 1995)

(Matsumiya et al., 2006))
(Moore et al., 2004 )
.(Xia et al., 2001)
.(Jolivet , 2005)

(Barone et al., 2001) (Malaguarnera, 2006)
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(34) (32) (66)
(87) ( 1-55 year)
2-43) (45) (42)
(year
.(EDTA)
.(Bacchus et al., 1980)
(31)
(Schacterle (Lowry et al., 1951)
.(Wang et al., 2006) and Pollack, 1973)
(Drabkin and Austin , 1935)
(GPT)
(Reitman and Frankel , 1957) X (GOT)
(Bio Merieux) (Kit)
(TIBC) (Fe)

.(Williams et al., 1977)
(Lundbland et al., 1974)

(42ml) (Dahiya et al., 2005)
(0.1g)
(42ml)
(Robyt and White, 1987) (75%)

(0.1M) (Plummer, 1978)
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(100%1.6¢cm) (Andrews, 1965)
3.0) (40ml/hours) (Sephadex G-75)
(min
(280nm)
(Lyophilizer)

(Wang et al., 2006)
-N
3,5-dinitrosalicylic acid (DNS) -5,3
(540nm)

(Wang et al., 2006)

G)y: ()
(0.1 g/L) Streptomycin /

(Z- test) (T-test) (Anova)

(Correlation coefficient”r”)

(1.79 + 0.10 U/mi)
(Barone et al., 1998) (1)
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(P< 0.05) (Barone et al., 2001)

(P< 0.05)
(Artieda et al ., 2003)

- (1)
'l
Parameters Control group | Patient group
Sex
Female 1.68 £0.11 1.23 £0.10**
— Male 1.90 £0.17 1.35£0.11**
£
5 Age
2w First age stage
=9 1.46 £0.09 * 1.09£0.10 *
S H (< 8 year)
T S
o 3 Second age stage 744010 * R .
.E S (9-13 year) .74 £0.10 17 £0.09
5 Third age stage
+ % + %
(> 14 year) 2.17£0.12 1.61 £0.15
Total mean 1,79 £0.10 129 +0.11%
* Significant at (P< 0.05) . ** Significant at ( P<0.001)

Jlul-N) Aastill salall (A ala) 83ba (e 2al g J s )Sile Jusad (Ao Jaad Sl a3V 40aS 1 (U) Asar 1Y) 3s )
| and gl Adal) 8 (el 5SS

(1) (1.29 + 0.11 U/ml)
(P< 0.05)
(Arteida et al., 2003)
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(p<0.001)
(1)

(2)

2
Chitinase activity U/ml Mean = S.E Type of thalassemia
1.41 +0.17 Alpha- thalassemia
1.17+ 0.07 Beta- thalassemia
1.24 £0.07 major B- thalassemia
1.11+0.08 intermediate - thalassemia
1.37£0.15 splenctomy
1.21 £0.07 non splenctomy

16)

(P< 0.001)
(Hughes—Jones et al., 2004)

(P< 0.001)
(Virgillis et al., 1981 )

(TIBC) (P< 0.001)

(Hughes — Jones et al., 2004)

(GOT) (GPT)
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03

Patient group mean = S.E Control group mean £ S.E Parameters
8.6+0.19 * g/100ml 11.51£0.12 g/100ml Hb
70.43 £4.43* U/ml 28.96+1.33 U/ml GPT
90.84 + 3.64* U/ml 46.25+1.99 U/ml GOT

215.04 + 8.09* ng/ 100ml 112.39 £4.13ug/100ml Fe

322.54 £ 12.84* ng / 100ml 268.17 £ 6.54ug/100ml TIBC

* significant at (P< 0.001)
.(4) (Correlation coefficient "r')
(P<0.01)
.(Artieda et al., 2003)
(GPT) (P<0.05)
Artieda et )
(P<0.05) .(al., 2003
4
Patient group Control group Parameters
correlation person correlation person
1.000 1.000 Chitinase
0. 191* 0.069 Hb
-0.039 0. 963 GPT
0.112 - 0.105 GOT
0.181 0. 322%* Fe
~0.034 - 0. 181 TIBC

* significant at (P< 0.05)

** significant at (P< 0.01)
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(A B)

(B) (1) (Sephadex G-75)

.(5)

1
(100 X1.6 c¢m)
(B A) (95¢m) (Sephadex G-75)
25
%
U mg
U/mg
1.00 100 0.05 151.1 3234
4.6 18.5 0.23 28.0 118
52.00 8.6 2.61 13.0 5.00
(B)

Siral-N ) Al 3aball ) Guia¥) 330e (e aals ise s Sle Jusad e Jaad il w330 eS¢ (U) a3 5as )
san) G581 3 (ce) 5558
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(75%)
(2)
(E)
.(6)
C
4 1 —e— 280nm
3.5
3 —&— 540nm
225
£ 2
§ 1.5
1
0.5
0
0 100 200 300
Elution volum (ml)
2
1.6 cm) (75% )
C) (95 cm) (Sephadex G-75) (100 x
(E D
(75%) 6
% U/mg U mg
1.00 100 0.05 151.1 3234.0
1.92 39.70 0.096 60.0 620.20
(%75)
2.01 38.50 0.10 58.30 580.00
32.80 27.90 1.64 42.20 25.70 ()
E
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( 2000000-204)

(7)
.(3)
27
(ml) ()
56.9 2000000 Blue dextran
128 67000 BSA
150 58000 o-Amylase -
171 45000 Egg albumin
189 36000 Pepsin
222.2 204 Tryptophan
187.8 39810 (B)
193.1 36307 (E)
(E ) ( 39810 + 1000) (B )

((Renkema et al. , 1995 ; Renkema et al., 1997)

39000)

(

36307 £ 1000)



5 o-Amylase
BSA*—e o Pepsin
4 - Egg albumin
=
= 3
(@)
9
2 il
1 il
0 T T I I I
0 50 100 150 200 250
Elution volume (ml)
3

(B

- (8)

(4) (E
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(B '8
(B )
pH
mg/ml Co min pg/ml
12 60 7 35 8
10 55 7 30 8 B
() (Lineweaver — Burk plot) -
(B ) (Vinax)
(Vinax) (2.12mg/ml) (Kin) - (2.08 U/ml)
2.00) K,)  (2.00 U/ml) E )
.(Dahiya et al., 2005) (mg/ml
(E ) (B )
2 2
24 & ) 45 51
1 [coIIoidaI chitin ] mg/ml 1/ [colloidal chitin ] mg/ml
|
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(E B )

(E ) (100%)
Wang et al., ) 5) 4 (50%)
.(2006

(E B) 4
(B) -3 (B) -2 -1

(E B) :5
(B) -3 (E) ) -1

Escherichia coli = E Klebsiella spp. = K Staphylococcus aureus = S
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