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ABSTRACT

This research included isolation of rhodanese enzyme from blood plasma. The
modification method for isolation rhodanese from plasma in form of pure crystals
showed highly purification folds compared with the gel filtaration technique which used
to isolate rhodanese from ammonium sulphate precipitate solution of blood plasma. It
had been found that the protein peak (A) isolated from plasma and protein peak (C)
isolated from ammonium sulphate precipitate solution of plasma with (65%) saturation
by gel filtaration technique using (Sephadex G-75) had apparent molecular weight
(37153 + 1000 Dalton) and (36307+ 1000 Dalton) respectively.

The study of optimal condition of rhodanese activity for the isolated protein peaks
(A) and (C) showed optimum reaction time at (30), (35) minutes, optimal pH at (8),
optimal temperature (45C°),(50C°) and optimal concentration (125mM) (130mM) of
sodium thiosulphate and potassium cyanide(130mM), (135mM).

The results showed that benzaldehyde inhibit rhodanese activity and this inhibition
can be removed partially by using (0.1M) sodium thiosulphate. It had been found a
decrease of rhodanese activity when sodium thiosulphate replaced with amino acids
(cysteine, methionine, cystine). The results showed that - mercapto ethanol break down
both of protein peak (A) and (C) to a symmetrical peaks with different molecular
weights.

The study of rhodanese activity which isolated from plasma (peak A) in cyanide
detoxification in vivo (using experimental animals) and in vitro (using blood) in addition
to the effect of cyanide on some clinical parameters levels like glucose, hemoglobin, and
thiocyanate. The results showed that potassium cyanide leading to increase in glucose,
hemoglobin and thiocyanate concentrations in vivo and in vitro compared with control
group, while sodium thiosulphate and rhodanese or both are act in cyanide detoxification
in vivo and in vitro and this was concluded through decrease of glucose and hemoglobin
concentration and an increase of thiocyanate concentration compared with control group.
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(1933) Lang
(1959) Green and Westley (1953) Sorbo
Cyanide: Thiosulphate sulfur transferase; E.C: ) .(Bowen et al., 1965)
( ) (2.8.1.1
()
CN ~+ S,0572 e, SCN-+ SO; ™

(Buzaleh et al., 1990; Agboola and Okonji, 2004)

(289) (293)

(212)
.(Kohanski and Heinrikson, 1990)
(63)
(-SH) (263 254 247)

.(Baillie and Horowitz, 1976)

Sulfane sulfur

( )
Sulfates(SO; ) Cyanide (CN ")
.(Iciek and WIlodek, 2001)

(Westley et al., 1983) Sulfane sulfur
(Smith and Urbanska, 1986)
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26

(Westley and Green, 1959 ; Horowitz and Detoma, 1970)
(10 mMm)
.(Kado, 2007)
(10 mMm) (25ml)

(Agboola and Okonji, 2004) (%65)
(60min) (4C°)

(4000Xg) (20min)
(PH = 7.9)
(Na,S,0;) (10 mM), Tris — HCI (10°M)
(Urbanska et al., 2002)
(Plummer, 1978)
(%65)
(pH =7.9)

(NH;HCO5(0.1M), Na,S,05(10mM), Tris—-HCI (10°M)
(24)
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(Andrews, 1965)

(100x2cm)
(95cm) (Sephadex G-75)
(3ml) ( ) (%65)
(3ml)
(3min) (54ml/hour)
(280nm)
(Urbanska et al., 2002)
(Lyophilizer)
(Tris - HCI)

(Lowry et al., 1951)
(Schacterle and Pollack, 1973)

.(Urbanska et al., 2002)

CN 4 8203_2 Rhodanese SCN 4 803—2



(460) nm
( ) Heptin
(Plane tube)
(2ml)
(15min) (2.5ml)
.(10 min)
(15min)
(15min) (2ml)  2mg/iml
(5min) (2ml)  2mg/iml
(10min) 3mg/iml
(5min) (2ml)  2mg/iml
(10min) (8ng)

(V)

(Thiocyanate)
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:(In vitro) A
(10ml)

(EDTA)
A

(Iml)
(20ul)

(3000 Xg)

2

(Iml)
3

(Iml)

(1ml)
4

(Iml)

(Iml)
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5
(5min) (2ml)  2mg/iml (1ml)
(8ng) (1ml)
(10min) 3mg/1mi
:(In vivo) 2
(3) Albino male mice (12)
(30 - 20) (4-3)
A
(0.25ml)  (Intraperitoneally)
(15min) (Normal Salin)
2
(0.25ml)  (Intraperitoneally)
(15min) 1.5mg/kg
3
(0.25ml)  (Intraperitoneally)
(5min) 1.5mg/kg
(%25)  (0.25ml)
(10min)
A
(0.25ml)  (Intraperitoneally)
(5min) 1.5mg/kg
(10min) (0.5ng)  (0.25ml)

(Capillary tubes)
(10min) (37C°%
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(10min) (4000Xg)
.(Wilson et al., 1972)

A
(Drabkin and Austin, 1935)
2
( Burtis and Ashwood, 1999)
.(Biolabo France) (Kit)
3

(Rubab and Rahman, 2006)
Fe(SCN)3 -

.(455) nm

.(t-test) (Duncan-test)

1)
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1
%
U/mg U
mg
1 100 0.021 246.78 11217.3
1.38 136.35 0.029 336.5 11217.3
(10 mM)
4.82 6.58 0.14 22.17 148.02
(0.4M)
112.75 1.91 3.27 6.45 1.97
(3.6M)
214.82 1.79 6.23 6.05 0.97
300 1.47 8.70 4.96 0.57
(1.8M)
465.86 1.40 13,51 4.73 0.35 (3.25M)
(465.86)
(249.5) (Sorbo, 1953)

(1)

(Westley and Green, 1959)

.(666.6)

(176)

(Horowitz and Detoma, 1970)
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.(180.4ml) (A) (2)

0.9
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0.8 A
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0.7 A

0.6
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o©
N

o
N

o
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o

(95 cm) (Sephadex G-75) (100x2 cm)
(A)

3 (%65)
(©)
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(2) (% 65)
(%65) :2
%
U/mg U mg
1 100 0.049 69.99 1420.6
1.10 111.63 0.054 78.13 1420.6
(10 mM)
451 69.94 0.244 54.65 2235
(%65)
35.72 69.11 1.929 54.0 27.98
60.74 146.96 3.28 114.82 34.99
(B)
137.77 35.45 7.44 21.7 3.72
(C)
16
—e—280 nm
1.4 —0—460 nm
1.2 4
14
:
g 0.8 -
!
0.6 |
0.4
0.2
o
0 50 100 150 200 250 300
Elution volume
(100%2 cm) (
(C B) (95 cm) (Sephadex G-75)




(Andrews, 1965)
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(C ) (A )
(95 cm) (Sephadex G-75) (100x2 cm)
( 2000000 - 204)
(Void Volume, Vo) (Internal Volume, Vi)
(Elution volume) 4)
(C ) (A )
i1
sl
s | BSA x-Amilase il
..;.. £ " Egg albumin
=,
o
3 2+ e Tryptophan
= |
0 1 1 1 1
100 200 300 400
Elution volume (rml)
4
(C ) ( 37153 + 1000) (A )
(Kenneth and Robert, 1971) ( 36307 = 1000)
( 37000)
.(3) (C ) (A )
(3.33U/ml) (C) (A) Vinax _

(5.88 U/ml) (5.55 U/ml)

(3.84U/ml)
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(250mM) (178.5mM) Km
(312.5mM) (285.7mM)
'3
pH
mM
at 460 nm . ) ) ug /ml
KCN |Na$,0;| © Ilr('ngN%' min
0.28 130 130 45 8 30 8 (A )
0.21 135 125 50 8 35 8 (C )
0.31 125 125 30 - 30 -
(A )
(10mM)
(0.1M)
.(Cannella et al., 1975)
0.35
0.3 1
E 025
T o ——inhibition by
0.05 o PSRENAR NSy sod .
= Noemarreaction
So 5 10 15 20 55 40

(A )

Time (min)
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100+

Activity (%)

o : : : ;
Sodium Cystine Methionine Cysteine
thiosulphate

Substrates

(A) (%1)
- (€)
(F.G) (D,E) €) (A)
.(Bowen et al., 1965)



Absorbance at 280 nm

045
041 (D) (E)
035
g 03
01
005
(95 cm) (Sephadex G-75) (100%2 cm)
(A) -
0.9
0.8
0.7
0.6 - F) (G)
0.5 A
0.4
0.3
0.2
0.1
(0] M‘A T T T T T T
0 50 100 150 200 250 300 350 400
Elution volume (ml)
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.C) -



Conc. of hemoglobin(g/100ml)
mean+S:-D
In vitro i
In vivo

30 min 15 min
16.461 16.752 19.606
0.171 + 0.382+ 0.027 + (0)
17.564* 17.933* | 22.225*
0.100 + 0.185+ | 0.076 + (1)
14.095* 14.833* 19.501
0.060 + 0.100+ | 0.202% 2)
14.944* 16.642 19.558
0.059 + 0.062 + | 0.124 + (3)
15.940 16.712 B
0.144 + 0.189 + (4)

* Significant difference from control at (p < 0.05)

)
(ATSDR, 2004)

(15 min)

(30 min)
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Conc. of glucose (mmole /1)

mean+S-D
In vitro .
In vivo
30 min 15 min
4178 4.247 4.456
0.048 + 0.035 + 0.324 + ©
6.715* 7.155* 6.924*
0.083 + 0.037 + 0.740 + 1)
4.012 4.370 3.481*
0017+ | 0.019% | (418 + 2
4.221 4.831 4.248
0.027 + 0.048 + 0.190 + (3)
3.277* 3.451* B
0.028 + | 0.019 + (4)

* Significant difference from control at (p < 0.05)

)

(EPA, 1990)

(Caianut et al., 1984)

(15 min)

(30 min)




Conc. of thiocyanate (umole/l)

mean+=S-D
In vitro )
In vivo
30 min 15 min
75.333 75.333 19.25
0570+ | 0570 + 0.000 + ©)
13:;30 118+ 25.583*
oms | 1520+ 0.629 + (1)
28’;*;3 D5 qxxx 28.796*
eon . | 2280+ 0.320 + @)
*xk
isegy | 1263307 | 24.001"
s | 27002 0.392 + 3)
* Kk
ronony | 1946167 ]
2360+ | 0°0% 4)

*Significant difference from control at (p < 0.05) , (p<0.001) **, (p<0.0001) ***,

)

(Tulsawani et al., 2005)

(Caianut et al., 1984)
(15 min)

(30 min)
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