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Abstract 

     Ceruloplasmin oxidase (CP) activity, Copper concentration (Cu) and renal 

function was measured in sera of 87 patients with blood cancer (leukemia and 

multiple myeloma) ,34 patients with acute myeloblastic leukemia (AML),20 patients 

with acute lympholastic leukemia(ALL),13 patients with chronic myeloblastic 

leukemia (CML), 20 patients with multiple myeloma aged (5-62) years. In addition 

to 87 healthy individuals of match age and sex were utilized as control throughout 

this study.                                                                   

The first part of this study was devoted to measure of CP activities in sera of control 

and patients group before and after the first course of chemotherapy treatment (about 

6 weeks). It was found that CP activities significantly higher than control groups 

(P<0.05) while the levels before chemotherapy were significantly higher than that 

after chemotherapy (P<0.05).Mean of sera CP levels of patients who passed away 

were higher than other patients. 

 The second part of this study dealt with follow the changes  in some biochemical 

parameters including blood creatinine (Cr), blood urea (U), uric acid (U.A) and 

copper (Cu) concentrations to evaluate the renal function as a complication in the 

studied patients.The results indicated the following:- 

-The levels of U.A and Cu in sera of patients pre and post chemotherapy were 

significant more (P<0.05) than that of control group, while their levels before 

chemotherapy were significantly higher (P<0.05) than that after chemotherapy. 

-Blood urea U and Cr levels in sera of patients pre and post chemotherapy were 

insignificant more (P>0.05) than that of control group, the levels of both parameters 

before chemotherapy were significantly higher (P<0.05) than that after 

chemotherapy. 
To check if there is a relationship between CP activity with all of the above 

parameters before taking any dose of chemotherapy A-significant-positive-

correlation was found between CP and U.A (r>0.5) while a non-significant positive 

correlation between CP and Cr, U (r<0.35). 

Conclusion of over all results in the present study enable the one to use serum CP, 

Cu and U.A rather than U and Cr as a biochemical marker to aid in the prognosis the 

blood cancer throughout treatment. Another conclusion is patients with blood cancer 

should evaluate their renal function through out taking their chemotherapy 

(especially first does) by measuring CP, Cu and U.A in their sera. 
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كمى فى امصال وظائف ال اتمع النحاس واختبار  اوكسيديز دراسة مقارنة لمسيروبلازمين
 خلال العلاج بالموكيميا والمايموما المتعددة لمرضىا

 

  اتن فاضل القزازف
  .بغداد-العراق الجامعة المستنصرية. ،كمية العموم ،قسم الكيمياء

 

 الخلاصة

ولاممو وفي مة الكممما لمم  امصمما   Cuوتركيمز النامماس  CPزتمم قيمماس لعاليممة انمزيم السمميروبكزميي اوكسمميدي     
مممممريا مصمممماي بالموكيميممممما   56ايممممت اتمممممتمم   ،موكيميممممما والمايموممممما المتعممممدد  مرضمممما بسممممر اي الممممدم  ال 9:
 42 ،بكسممتا المزمنممةمممريا المممايمو  35 ،كيميمما الممممح الامماد مممريا مصمماي بالمو  42 ،وبكسممتا الامماد المايم

ا ممممممي تخصمممم 9:  سممممنة باةضممممالة المممما 84-7مممممريا مصمممماي بالمايموممممما المتعممممدد  تراوامممم  مممممد  ا مممممارىم  
 ة.الدراس س االعمر والجنس استخدموا كمجمو ة سي ر  خك  ىذهصااء بن اة

والسممي ر  قبمم  وبعممد  المم  امصمما  مجمو ممة المرضمم CP ىمدح الجممزء اةو  مممي ىممذه الدراسممة المما قيمماس لعاليممة
  دلممرضممما ازدا CPاسمممابيل  لومممد وجمممد اي لعاليمممة  8الكممورس اةو  لمعمممكي الكيميممما    المممذا اسمممتغرق اممموال  

  بينمما كانمم  المسمتويا  قبمم  العممكي الكيميما   ا ممما بصممور  p<0.05 (ي مجمماميل السممي ر  بصمور  مماوفممة  م
المرضما الومدماء ا مما  مي لم  امصما    CP .بمم  معمد   P27 .2<مماوفة  ي تمما مابعمد العمكي الكيميما   

 .المرضا  بوية
يمة المتضممنة قيماس تراكيمز و يميما ايتناو  الجزء الثمان  ممي ىمذه الدراسمة متابعمة التغيمرا  لم  بعما المعمامك  الك

تاديمممد وفي ممة  مممم  و    لتويمميمCu  والنامماس  .U.A  وامماما اليمممورا  U واليوريمما   ،Cr  الكريمماتينيي لمم  المممدم
  -ليما يم  ماصمة النتا ج :. الكما كااد التعويدا  المصاابة لممرضا قيد الدراسة

 عممممكي الكيميمممما   ا ممممما  وبعممممد اخممممذ الكانمممم  مسممممتويا  امممماما اليممممورا والنامممماس لمممم  امصمممما  المرضمممما قبمممم
 P >  0.05  مممي تمممما مجمو مممة السمممي ر  وبصمممور  مماوفمممة ، بينمممما بمغممم  تمممما المسمممتويا  ممممي التراكيمممز قبمممم  

  ي تما بعد تناو  العكي الكيميا   بصور  مماوفة.  P > 0.05 (العكي الكيميا   ا ما
  P 0.05<قبم  وبعممد اخمذ العمكي الكيميما   ا ممما  بمم  مسمتو  تركيمز اليوريما والكريمماتينيي لم  امصما  المرضما -

المعممممامميي قبممم  اخممممذ العممممكي  موارنمممة بمجمو ممممة السمممي ر  بصممممور  ميمممر مماوفممممة بينمممما ازداد  مسممممتويا  كمممك
 ا    موارنة ليما بعد تناو  العكي الكيميا P > 0.05الكيميا   بصور  مماوفة   

جميمل المعمامك  ا مكه قبم  تنماو  العمكي الكيميما ا، لومد  ممل CP لم  دراسمة لمعرلمة وجمود  كقمة ممابيي لعاليمة -
 بينممما كانمم  العكقممة موجبممة ضممعي ة U.A   r  >0.5و CPتمم الاصممو   ممما  كقممة  موجبممة مماوفممو مممابيي 

 .U  r  <(0..35 و Crو  CPومير مماوفة مابيي

 ,CP ,Cu رو قيتت  ان الاستتتات ل نصلةتتهن اناتتت ه  ا تته  لتتا ةتتو  انرةاستتن ةتت  ستتترة  ان تت   ان   تتت  -

U.A.  لا انصةم  هو   هى است راوU   وCr   حي تيتن نهص ت  ر  لتا ست  متن ستطا ستط  ن ء  كرانن كيصيت

 انرو خهل لتط  انمهل انكيصي وى.

 ةسمميما  وكمذلا نسمتنتج اي المرضما بسممر اي المدم يجمي اي يتممابعوا وفي مة الكمما خمك  تنمماو   كجيمم الكيميما  
 .ل  امصاليم .U.Aو   Cuو CPبوياس   ند الجر ة اةولا 

 
Introduction 
     Leukemia, in common with most other 
cancers, is the second disease in 2004 - 2005 
which causes  death in Iraq [1] ,it refers to a 
group of malignant disorders of the 
hematopoietic tissues characteristically with the 
increasing number of primitive white cells 
(blasts) in the bone marrow. There is a failure of 
cell maturation in leukemial proliferation of 
cells, which are not mature, and this leads to an 

increasing accumulation of useless cells which 
take up more and more marrow space at the 
expense of the normal hematopoietic elements. 
Leukemia is a disease that starts in the bone 
marrow and extends from there to the blood and 
then to the tissues. There is no tissue that is 
immune from being invaded by the malignant 
cells. The course of leukemia may vary from a 
few days or weeks to many years, depending on 
its type [2]. 
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Multiple Myeloma is a malignant proliferation 
of plasma cells. Normal plasma cells are derived 
from B cells and produce immuno globulins 
which contain heavy and light chains. Normal 
immuno globulins are polyclonal. Myeloma 
plasma cells produce immuno globulins of 
single heavy and light chain a monoclonal 
protein commonly referred  as a para protein. In 
some cases only light chain is produced, a small 
number of malignant plasma cells are present in 
the circulation, the majority are present in the 
bone marrow [3]. 
Cerulopasmin is one of the acute phase protein,it 
is a single glycoprotein,  has a molecular weight 
of (135000)Daltons with 6 or 7 copper atoms 
per molecule [4],it represents an example of “a 
moon lighting” protein that overcomes the one 
gene-one structure function concept to follow 
the changes of the organism in its physiological 
and pathological condition [5] Copper has 
enzymatic activities, 90% or more of total serum 
copper is associated with ceruloplasmin [6] and 
the remaining 5-10 % of copper is believed to be 
fairly loosely attached to albumin and histidine 
and only a trace of copper is present as free 
Cu++  [7,8].CP, synthesized in the liver, is a 
multifunctional protein that has feroxidase 
activity [9].  It was reported that ceruloplasmin 
plays an important role in protecting a variety of 
tissues from free radical injury, also the 
antioxidant protection of CP drives  
mainly from its ability to oxidize polyamines,by 
controlling the levels of highly toxic iron. Most 
evidence points to CP ferroxidase activity as an 
antioxidant activity, conversion of Fe

+2  
to Fe

+3  

may reduce the oxidation by inhibition of the 
Fenton reaction(which requires reduced metal) , 
by decreasing the amount of the pro-oxidant  
Fe

+2  
,Fe

+2 
/Fe

+3  
complex or by causing iron 

sequestration by apo-transferrin [10] . The 
antioxidant protection of CP is derived mainly 
from its ability to oxidize highly toxic ferrous 
iron to the relatively non toxic ferric form 
[11],and that helps in preventing oxidative 
damage of proteins, lipids and DNA[12]. 
Copper is the 3rd most abundant trace elements 
in human body (following Zn and Fe) and is 
essential to all organisms [13, 14]. 

Subjects and methods 

1-Patients  

     Samples were collected from 87 patients 
 (44 male and 43 female) aged (5-62) years old 
who attending (National Center of Hematology 
–Baghdad) during the period (2004 to 2005) and 

diagnosed by the physicans Dr.Ali Muslem Al 
Amamrii. Study samples were classified as 
shown in table(A):- 
 

Table A: The host information of patients 

&control 

Patients Groups 
Age 

(years) 

Female 

(no) 

Male 

(no) 

Total 

(no) 

Leukemia 

AML 14-56 20 14 34 

ALL 5-55 8 12 20 

CML 5-59 3 10 13 

Multiple myeloma 47-62 12 8 20 

Total 5- 62 43 44 87 

Control  of AML 18-58 20 14 34 

Control of ALL 22-60 8 12 20 

Control of CML 10-45 3 10 13 

Control of 

Multiple myeloma 
25-55 12 8 20 

Total 10-60 43 44 87 

No    =number of cases 
ALL = acute lympholastic leukemia 

CML= chronic myeloblastic leukemia 

AML=acute myeloblastic leukemia 

The criteria of inclusion in this study are:- 
1. All patients were newly diagnosed. 
2. The samples were collected before any 

chemotherapy treatment and after the first     
course of chemotherapy treatment, (about 6 
weeks). 

3. Eighty seven house hold relatives were taken 
as a control. 

4. Six of patients with chronic myeloblastic 
leukemia died during the first course of 
chemotherapy treatment.  

Venous blood samples (5 ml) were drawn from 
the control and each patient before and after 
chemotherapy treatment, transferred into plain 
tube then the blood was left to clot and serum 
was obtained by centrifugation at 3000 xg for 
10 min then serum was removed and kept at 
(-20ºC ) till analysis.  

2-Methods  
Ceruloplasmin Concentration Assay: 
     The activity of ceruloplasmine was 
determined in serum using, the modified Rice 
method, whereas ceruloplasmine catalyzed the 
oxidation of p-phenylenediamine (substrate) to 
give blue-violet color that measured at 525 
nm.[15]. 

Copper Concentration Estimation: 
     Serum copper concentration was determined 
using .Shimadzu flame atomic absorption 
spectrophotometer type (AA 680 G) at 324 nm 
[16]. 
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Urea Concentration Estimation: 
     The urea concentration was determined in 
serum samples of control and patients by 
enzymatic method (urease-modified Berthelot 
reaction), in an alkaline medium, the ammonium 
ions react with the salicylate and hypochlorite to 
form a green colored indophenol (2,2 dicarboxyl 
indophenol) [17]. 
Creatinine Concentration Estimation: 
   Kinetic was carried out using  the complex 
formed by creatinine and picric acid in an 
alkaline medium forming a red complex. The 
rate of alteration in absorbance was proportional 
to the creatinine concentration [18]. 

Uric acid concentration Estimation: 
     Serum uric acid concentration was 
determined using, the modified Barham  method 
whereas uric acid was oxidized by uricase to 
allantoine and hydrogen peroxide .In the 
presence of peroxidase,a mixture of N-ethyl-N-

sulphopropyl-m-anisidine and 4-aminoantipyrin 
was oxidized by H2O2 to form a quinoneimine 
dye that was proportional to the concentration of 
uric acid in the sample[19].                       

3-Statistical methods 
     The results were analyzed statistically, and 
the values were expressed as (mean ± standard 
deviation). The level of significance was 
determined by employing (student t-test).When 
(P value) was less than 0.05 then the difference 
between two groups is considered statistically 
significant. Overall values were performed 
according to program SPSS version10 

Results and Discussion 

I- CP and Cu levels  
     Table (1) and (2) showed the mean of serum 
CP and Cu levels of the patients before and after 
treatment compared to the control. 

Table 1:-Mean ± SD, P value of serum CP for patients before (B), after (A) c 

treatment and control groups (C). 

Type No. 
CP activity mg/L     Mean  ± SD 

C B A B-C B-A 

AML 34 365.2±84.9 1121.6±111.4 799.0±93.4 P<0.05  

Response 8 375.3±98.2 1103.6±140.0 700.3±133.5 P<0.05 P<0.05 

Resistant 26 367.2±81.2 1125.9±112.5 893.6±119.2 P<0.05 P<0.05 

ALL 20 376.2±91.8 1099.9±93.4 794.2±119.5 P<0.05 P<0.05 

Response 12 377.4±99.4 1118.1±106.6 703.5±130.4 P<0.05 P<0.05 

Resistant 8 370.0±79.1 1180.0±68.2 866.2±107.1 P<0.05 P<0.05 

CML 7 375.8±42.9 886.0±46.3 464.1±19.7 P<0.05 P<0.05 

M.M 20 374.7±82.1 1109.1±83.8 578.1±66.6 P<0.05 P<0.05 

Death 6 375.6±87.5 1183.8±71.7 ………… P<0.05 ……. 

      AML=acute myeloblastic leukemia                    ALL= acute lympholastic leukemia  

     CML= chronic myeloblastic leukemia 
 

 

Table 2: Mean ± SD, P value of serum Cu concentration for patients with AML, ALL, CML, MM. 

before (B), after (A) chemotherapy treatment and control groups(C). 

Type No. 
Cu. Concentration  mg/L   Mean  ± SD P Value 

C B A B-C B-A 

AML 34 1.078±0.10 1.36±0.14 1.13±0.16 P<0.05 P<0.05 

Response 8 1.075±0.11 1.28±0.06 1.04±0.10 P<0.05 P<0.05 

Resistant 26 1.01±0.11 1.35±0.08 1.117±0.07 P<0.05 P<0.05 

ALL 20 1.01±0.09 1.42±0.09 1.149±0.10 P<0.05 P<0.05 

Response 12 0.98±0.05 1.44±0.099 1.16±0.10 P<0.05 P<0.05 

Resistant 8 1.04±0.10 1.43±0.05 1.14±0.07 P<0.05 P<0.05 

CML 7 1.01±0.02 1.19±0.08 1.01±0.08 P<0.05 P<0.05 

M.M 20 1.05±0.03 1.28±0.14 1.06±0.10 P<0.05 P<0.05 

Death 6 1.06±0.12 1.49±0.28 …………. P<0.05 ……. 
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These results show that:- 
1- Mean serum CP and Cu concentrations in 

the patients with all types of blood cancer 
before and after treatment were statistically 
significantly higher than that of the control 
groups (P< 0.05).  

2- Mean serum CP and Cu concentrations in 
the patients with all types of blood cancer 
before treatment were statistically 
significantly higher than their levels after 
treatment (P<0.05). 

3- Mean serum CP and Cu concentrations of 
patients with CML was less than serum CP 
and Cu concentrations of other patients. 

4- Mean serum CP and Cu concentrations of 
patients who response to treatment were less 
than their concentrations in patients who 
resist to treatment. 

5- Serum CP and Cu concentrations of patients 
died was more than serum CP and Cu 
concentrations of other patients. 

Table (3) showed the mean +S.D serum Cu /CP 
ratio with P values of patients before  treatment 
compared to control and of same patients before 
and after treatment .It was found that  
1- Mean serum Cu /CP ratio was the same in 

all patients with blood cancer before and 
after treatment and control groups.  

2- Mean of serum Cu /CP ratio of patients 
before treatment was statistically 
insignificant than that of control groups 
(P> 0.05) . 

3- Serum Cu /CP ratio in patients before 
treatment was statistically insignificant than 
serum Cu /CP ratio of patients after 
treatment (P>0.05). 

 

Table 3: Mean ± SD, P value of serum Cu/CP raio for patients with AML, ALL, CML, MM. 

 before (B), after (A) chemotherapy treatment and control groups  (C). 

Type No. 
Cu /CP   ratio         Mean  ± SD 

C B A B-C B-A 

AML 34 0.01±0.01 0.01±0.04 0.01±0.03 P>0.05 P>0.05 

Response 8 0.01±0.01 0.01±0.03 0.01±0.005 P>0.05 P>0.05 

Resistant 26 0.01±0.01 0.01±0.01 0.01±0.02 P>0.05 P>0.05 

ALL 20 0.01±0.02 0.01±0.04 0.01±0.002 P>0.05 P>0.05 

Response 12 0.01±0.01 0.01±0.009 0.01±0.004 P>0.05 P>0.05 

Resistant 8 0.01±0.02 0.01±0.05 0.01±0.02 P>0.05 P>0.05 

CML 7 0.01±0.02 0.01±0.005 0.01±0.04 P>0.05 P>0.05 

M.M 20 0.01±0.03 0.01±0.04 0.01±0.01 P>0.05 P>0.05 

Death 6 0.01±0.02 0.01±0.02 …………. P>0.05 ……. 

   AML=acute myeloblastic leukemia           ALL= acute lympholastic leukemia 

   CML= chronic myeloblastic leukemia 

 

Ceruloplasmin is considered as one of the 
positive acute-phase reactants. Increased CP 
concentration in serum result from its increased 
synthesis by liver, as one of the acute phase 
proteins which their concentration increase upon 
different disease including tumors [20]. 
Ceruloplasmin is an enzyme which has a role as 
an antioxidant [21]. The unbalanced production 
of reactive oxygen intermediates have been 
postulated to play a role in the pathogenesis of 
cancer [22]. 
Copper and ceruloplasmin are usually closely 
correlated with each other, since ceruloplasmin 
is the major copper-binding protein (over 95% 
of plasma copper is bound to CP)[21]. One 
symptoms of copper deficiency include anemia, 
sever anemia may reflect the reduced 
ceruloplasmin activity(23) 
The Cu/CP ratio reflects the concentration of Cu 
that is either bound to albumin or free copper. 

This form of Cu is consider to be one of the pro-
oxidants in the body, where transition metals 
such as Fe

+2
 or Cu

+
 ,catalyze formation of the 

hydroxyl radical(OH) from hydrogen peroxide 
in the enzymatic Fenton reaction [24]. The 
results of this study are in agreement with 
previous studies to the Cu, CP and Cu/CP of   
the leukemia, lymphoma (Hodghkin’s and non 
Hodghkin’s desease) and multiple myeloma 

II-Study Renal Function Test 
     Table (4) showed the mean serum U 
concentration of patients before and after 
treatment compared to control .It is clear that:- 
1- Mean of serum U concentration in patients 

with the all types of blood cancer before and 
after treatment was statistically significantly 
higher than control groups (P< 0.05). 

2- Mean serum U concentration in patients 
with the all types of blood cancer before 
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treatment was statistically significant less 
than serum U concentration after treatment 
(P<0.05). 

3- Mean serum U concentration of patients 
with CML was less than serum U 
concentration of other patients. 

4- Mean serum U concentration of patients 
who response to treatment was less than 
serum U concentration of patients who 
resisted the treatment. 

5- Mean serum U concentration of patients 
who died was more than serum U 
concentration of other patients. 

 

Table 4: Mean ± SD, P value of serum U. concentration for patients with AML, ALL, 

CML, MM. before, after chemotherapy treatment and control groups. 

Type No. 
U. Concentration mmol/L     Mean  ± SD 

C B A B-C B-A 

AML 34 4.43±0.70 5.15±2.15 7.33±3.30 P<0.05 P<0.05 

Response 8 3.96±0.73 4.56±0.90 5.98±1.27 P<0.05 P<0.05 

Resistant 26 4.34±0.71 5.10±2.12 7.27±3.39 P<0.05 P<0.05 

ALL 20 4.31±0.78 5.15±2.1 5.90±2.20 P<0.05 P<0.05 

Response 12 4.20±0.79 5.09±2.02 5.78±2.27 P<0.05 P<0.05 

Resistant 8 4.35±0.80 4.82±2.15 6.48±1.96 P<0.05 P<0.05 

CML 7 3.97±1.46 4.30±0.54 5.08±0.77 P<0.05 P<0.05 

M.M 20 4.45±0.72 5.18±2.01 6.96±3.14 P<0.05 P<0.05 

Death 6 4.30±0.52 6.85±2.45 …………. P<0.05 ……. 

 
Table (5), showed the mean of serum U.A 
concentrations in the patients before and after 
treatment compared to control .It was found that 
1- Mean serum U.A concentrations in patients 

with the all types of blood cancer before 
treatment was statistically significantly 
higher than control group (P< 0.05). 

2- Mean serum U.A concentrations in all types 
of blood cancer before treatment was 
statistically significant higher than their 
concentrations after treatment (P<0.05). 

3- Mean serum U.A concentrations of patients 
with CML was less than serum U.A 
concentrations of other patients. 

4- Mean serum U.A concentrations of patients 
who response to treatment less than serum 
U.A concentrations of patients who resist to 
treatment. 

5- Mean serum U.A concentrations of patients 
who dead were more than serum U.A 
concentration of other patients.

 
Table 5: Mean ± SD, P value of serum U.A concentration for patients with AML, ALL, 

CML MM. before, after chemotherapy treatment and control groups. 

Type No. 
U.A Concentration μmol/L Mean  ± SD 

C B A B-C B-A 

AML 34 245.3±41.8 597.5±51.4 309.9±48.0 P<0.05 P<0.05 

Response 8 240.6±32.0 588.1±61.1 307.1±58.0 P<0.05 P<0.05 

Resistant 26 246.0±37.7 617.2±32.2 419.0±43.3 P<0.05 P<0.05 

ALL 20 247.1±37.5 601.2±14.3 312.5±50.8 P<0.05 P<0.05 

Response 12 244.9±38.6 594.8±38.2 298.1±38.2 P<0.05 P<0.05 

Resistant 8 242.5±33.6 609.5±15.1 431.8±66.4 P<0.05 P<0.05 

CML 7 216.5±23.6 450.1±144.9 248.4±33.7 P<0.05 P<0.05 

M.M 20 199.0±18.1 411.4±107.4 307.9±55.2 P<0.05 P<0.05 

Death 6 259.1±69.8 607.5±6.4 ……….. P<0.05 ……. 

     AML=acute myeloblastic leukemia                                                ALL= acute lympholastic leukemia 

     CML= chronic myeloblastic leukemia 

 
Table (6) showed the mean serum Cr 
concentration of patients before and after 
treatment compared to control .It was found 
that:- 

1- Mean serum Cr concentration in patients 
with the all types of blood cancer before   
treatment was statistically insignificant 
higher than control groups (P> 0.05). 
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2- Mean  serum Cr concentration in patients 
with the all types of blood cancer before 
treatment was statistically insignificant less 
than serum Cr concentration after treatment 
(P>0.05). 

3- Mean serum Cr concentration of patients 
with CML was less than serum Cr 
concentration of other patients.  

4- Mean serum Cr concentration of patients 
who response to treatment less than serum 
Cr concentration of patients who resist to 
treatment. 

5- Mean serum Cr concentration of patients 
who dead was more than serum Cr 
concentration of other patients. 

 
Table 6: Mean ± SD, P value of serum Cr. concentration for patients with AML, ALL, 

CML, MM. before, after chemotherapy treatment and control groups. 

Type No. 
Cr. Concentration μmol/L     Mean  ± SD P  Value 

C B A B-C B-A 

AML 34 89.7±13.7 95.3±25.5 109.4±29.1 P>0.05 P>0.05 

Response 8 82.5±3.7 91.8±14.8 94.1±17.8 P>0.05 P>0.05 

Resistant 26 89.6±13.4 96.5±29.7 105.8±31.3 P>0.05 P>0.05 

ALL 20 88.0±9.1 88.8±19.2 96.3±15.8 P>0.05 P>0.05 

Response 12 85.2±18.4 89.1±11.5 96.6±17.5 P>0.05 P>0.05 

Resistant 8 87.0±2.9 95.2±15.18 99.5±15.6 P>0.05 P>0.05 

CML 7 87.5±13.5 88.1±14.9 92.9±15.2 P>0.05 P>0.05 

M.M 20 94.2±18.5 88.7±11.3 110.1±12.4 P>0.05 P>0.05 

Death 6 89.5±13.9 107.3±18.7 …………. P>0.05 ……. 

   AML=acute myeloblastic leukemia                         ALL= acute lympholastic leukemia 

   CML= chronic myeloblastic leukemia 

 
Increase protein diet leads to increase the 
ammonium level in the blood [29]. A high 
concentration of ammonium ions shifts the 
equilibrium of the reaction catalyzed by 
glutamate dehydrogenase towards the formation 
of glutamine, then the elevated levels in 
glutamine is found in the cerebrospinal fluid of 
patients with hyperammonemia and may lead 
directly to brain damage [17]. In sever liver 
disease, the ability of liver cells to form urea is 
impaired,ammonia accumulate and urea level 
fall. The rate of urea removal depends upon urea 
concentration in the plasma and capacity of the 
kidney to remove urea from the plasma (renal 
function),in most clinical situation changes in 
urea levels are more dependent upon renal 
function than upon liver function[30, 31]. So the 
results of this study are agreement with the 
thought presence disorders in kidney capacity of 
the patients after treatment. 
Creatinine is a catabolism end product occur in 
kidney and liver it excreted from the body via 
the urine [31, 32]. 
Uric acid is a catabolism end product of the 
purines (adenine and guanine) by xanthine 

oxidase. Increased level of s.uric acid is found in 
acute and chronic nephritis, urinary obstruction, 
high purine diet, diabetic keto acidosis, 
malignant tumors especially with extensive 
neucrosis.Uric acid seems to be a major 
protective antioxidant against NO2 and HOCl

[31]
. 

In this study U, U.A and Cr were increased; due 
to the rate of turnover of nucleic acid, tissues 
damage or starvation. The result of our study is 
in agreement with previous studies of U, U.A 
and Cr in blood malignancies [33]. 
Table (7), showed the mean of serum CP, U., Cr 
and U.A concentrations of patients who 
response and resistant to the treatment   .It was 
found that 
1- Mean serum CP and U.A concentrations in 

AML and ALL patients who were resistant 
to the treatment were statistically 
significantly higher than of patients who 
response (P< 0.05). 

2- Mean serum U. and Cr concentrations in 
AML and ALL patients who was resistant to 
the treatment were statistically 
insignificantly higher than that of patients 
who response to the treatment (P> 0.05). 
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Table 7: Mean ± SD, P value of serum CP, U., Cr, U.A concentration for patients with AML, ALL 

response and resistant. 

 Type 
Response    

Mean  ± SD 

Resistant 

Mean  ± SD 
P Value 

AML 

CP mg/L 700.3±133.5 893.6±119.2 P<0.05 

U. mmol/L 5.98±1.27 7.27±3.39 P>0.05 

U.A μmol/L 307.1±58.0 419.0±43.3 P<0.05 

Cr μmol/L 94.1±17.8 105.8±31.3 P>0.05 

aA ALL 

CP mg/L 703.5±130.4 866.2±107.1 P<0.05 

U. mmol/L 5.78±2.27 6.48±1.96 P>0.05 

U.A μmol/L 298.1±38.2 431.8±66.4 P<0.05 

Cr μmol/L 96.6±17.5 99.5±15.6 P>0.05 

 

Correlation coefficients 
The correlation test done by using statistical 
programme SPSS version10. Figures (1-3) show 
correlations between serum CP levels with 
parameters of renal functions i.e.(U,Cr and U.A) 
with their values of correlation coefficient ( r). 
Data observed that:-                   

- A significant positive correlation was found 
between CP and U.A in patients with ALL, 
AML, M.M (p<0.05), as shown figures 1-b 
,2-b, 3-b. 

- A non-significant positive correlation was 
found between CP and U ,Cr in patients 
with ALL , AML, M.M  (p>0.05), as shown 
in figures 1-a,2-a,1-c,2-c,3-a,3-c. 
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Figure 2-c: Correlation between Cr and CP in 
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Figure 3-c: Correlation between Cr and CP in 
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In those observations the author can conclude 
that, patients with blood cancer disease their CP 
activity has a positive correlation with U.A due 
these both parameter antioxidant agents, 
therefore it can use CP and U.A as an 
evaluations marker along side rather than other 
biochemical parameters i.e., U. or Cr. 
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