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Abstract 

     Spectroscopic studies, in the ultraviolet region were carried out to characterize the 

binding of isolated AFP with its labeled antibody in human malignant germ cell ovarian 

tumor homogenates. Factors affecting the absorption properties of AFP, and the complex 

of isolated AFP with the labeled antibody such as pH, solvent polarity (solvent 

perturbation technique), spectrophotometric pH titration and thermal stability in the 

presence of different concentration of sodium chloride have been studied. The 

spectroscopic pH titration curves for human AFP and for the complex of isolated AFP 

with the labeled antibody gave pka of 5.7 and 7.3 for histidine residue, respectively, 

while 11.6 and 11.4 for tyrosine residue, respectively. Furthermore the study showed 

that 23.8%  of  histidine and 70.4 % of tyrosine residue are located on the surface of 

human AFP antigen, while these residues were located 38.0% and 31.0% on the surface 

of complex of the isolated AFP form. 
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Introduction 
     A molecule or part of a molecule that can be 

exited by absorption of light is called a 

chromophore. The absorption spectrum of a 

chromophore is primarily determined by the 

chemical structure of the molecule. However, a 

large number of environmental factors produce 

detectable changes in spectroscopic parameters 

such as λmax[1].  

Change in the absorption, usually at a single 

wavelength, is taken as a measure of a change in 

the protein conformation, which occurs with some 

variation in physical or chemical condition [2]. 

U.V spectral methods remain one of the most 

important methods in immunology because it 

provides a sensitive, quantitative methodology for 

the study of antibody structure and specific ligand 

binding [3, 4]. 

Mammalian (Alpha Feto Protein) is a single chain 

glycoprotein of molecular mass ranging from 66 

to 72 KDa and a 3% - 5% carbohydrate content 

[5]. The AFP has long been considered the ''gold 

standard '' in the field of tumor markers and it is 

well known as a ''tumor –specific embryonic 

antigen'' or ''tumor-associated fetal protein'' or 

''tumor associated protein''[6].AFP is suggested to 

be the most useful markers for the 

diagnosis,prognosis,and monitoring of patients 

with malignant germ-cell tumors of the 

ovary[7].Very limited work concerning physical 

properties of AFP, especially, those related to U.V 

spectroscopy has been done, such as the studies on 

AFP in gastric cancer by Al-Tai[8] and in breast 

cancer by Al-Sa’adi[9]. Besides, the U.V studies 

on interaction of AFP with its specific antibody 

are not wide spread. The main goal of the present 

study was the   U.V spectra of human AFP and 

complex of
 125

I- anti AFP antibody with isolated 

AFP of malignant germ cell ovarian tumors [10]. 

Materials and methods 
Chemicals 
     All chemical and reagents used in this study 

were of analar grade and were\used without 

further purification.Immunoradio-metric assay kit 

for AFP was purchased from Immunotech 

(France). 

 

 

Patients 
     The study group consisted of 15 women with 

malignant germ cell ovarian tumors (aged range 

between 12-43 years). All specimens were 

collected during the period from June 2003 to 

August 2004, the histological diagnosis was 

available in all cases.). It was confirmed that the 

individuals were not suffering from any disease at 

time of the study, not pregnancy and did not 

receive any medication.  

All patients were admitted for diagnosis and 

treatment in the following hospitals: (Medical 

city, Baghdad Teaching Hospital), Al-Kadhimya 

Teaching Hospital, Al-Yarmook Teaching 

Hospital, Al-Habebia General Hospital, Al-

Alweya  Hospital, Janeen Private Hospital and Al-

Jaraah Private Hospital.All surgical operations of 

tumor were carried out under the supervision of 

surgeons.  

Samples and Solutions 

Collection of Ovarian Tissue Specimens 
     The tumor tissues were surgically removed 

from ovarian tumor patients by either unilateral 

salpinco oöphorectomy or total abdominal 

hysterectomy and bilateral salpingo oöphorectomy 

or by ovarian cystectomy[11]. 

The specimens were cut off, and immediately 

rinsed with ice-cold isotonic saline solution to 

remove contaminating blood components[12]. 

They were collected individually in plastic 

receptacles and stored at –20°C until 

homogenization. 

Preparation of Ovarian Tumors Tissue 

Homogenate 

     The frozen tissues were washed with ice-cold 

normal saline and then dried using filter paper, 

weighed. The samples were minced, sliced finely, 

scalped in Petri dish standing on ice, and then 

homogenized at 4°C in Tris buffer (0.01 M, pH 

7.4) with a ratio of 1:3 (weight: volume) using 

manual homogenizer. The homogenization of the 

sample was carried out in a cold medium to avoid 

protein denaturation and to decrease the 

proteolytic enzymes activity [13, 14]. 

The homogenate was filtered through four layers 

of nylon gauze to remove fiber connective tissue 

fragments and debris[14].The filtrate was 

centrifuged at 4000 r.p.m. for 45 min. at 4°C in 
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order to precipitate the unruptured cells and the 

intact nuclei. The supernatant was separated, 

divided in aliquots and frozen with pellet fractions 

at -20°C until the time of the experiments. The 

supernatant and pellet were considered cytosolic 

and nuclear fractions, respectively. 

Determination of Total Protein 
The total protein content of fraction of 

ovarian tumor tissue homogenates was determined 

using the method of Lowry et. al[15], and bovine 

serum albumin (BSA) as the standard protein. 

Concentration by Dialysis 
Peak(III) of the isolated AFP from the 

malignant germ cell ovarian tumors which 

obtained previously in our laboratory [10] using 

sepharose CL-6B (Pharmacia) gel filtration 

column(0.9×29cm) was used throughout this part 

of the work .This peak was used since it contained 

the highest level of the binding activity. The 

eluted fractions of this peak were collected, 

pooled and concentrated by dialyzing against 

sucrose at 4°C for 2 hrs to get the required 

concentration to be used in the next experiments. 

Spectroscopic Studies 

Gel Filtration Technique for the Separation of 

Free and Bound 
125

I-Anti AFP Antibody 

Separation Procedure of (
125

I-Anti AFP 

Antibody/ Isolated AFP) Complex.  
     Two hundred microliter of isolated AFP(PIII) 

of malignant germ cell ovarian tumor homogenate 

(300 µg.ml-1) was 

incubated with 120 µl of 
125

I-anti AFP antibody 

(600 µg.ml
-1

) and the reaction was completed to a 

final volume of 550 µl with Tris buffer (0.05M, 

pH 8.0). The tube was incubated for 180 min. at 

4°C. 

     At the end of the incubation period, the mixture 

was applied onto the surface of a sepharose Cl-6B 

column ( )cm 2996.0 ×   which previously was 

equilibrated with Tris buffer 0.05M, pH 8.0. The 

bound AFP to 
125

I-anti AFP antibody was 

separated from unbound antigen with flow rate of 

5 ml.hr-1 by using the same above buffer as an 

eluent. 

The radioactivity of each fraction was counted in 

gamma counter for 1 min. 

Calculations 
Radioactivity (c .p. m.) for each fraction was 

counted in gamma counter type 1270 Rack 

Gamma II (LKB) for one minute,then the countof 

each fraction was  plotted against the fraction 

number. 

The U.V Spectrum of Human AFP, 125I-Anti AFP 

Antibody, and (
125

I-Anti AFP Antibody / Isolated 

AFP) Complex 

The UV spectroscopic studies were carried on the 

two peaks obtained from the above mentioned 

experiment upon using the sepharose CL-6B 

(Pharmacia) gel filtration column(0.9×29cm). 

Factors Effecting the Absorption 

Properties of Human AFP and (
125

I-Anti 

AFP Antibody / Isolated   AFP) Complex 
1 - pH Effect 
     The pH effect was studied using (100  µl) of 

both the standard human AFP and the complex of 

the isolated AFP and its labeled antibody ( peak I 

), where Tris buffer (0.05M ) with pH  of ( 4, 8 , 

12) was used to complete  the volume up to 500 

µl. Then the absorption spectrum was immediately 

measured against the same buffer in reference  

beam in the  region of (200-350 nm).  

2- The Effect of Solvent Polarity 
     To study the effect of solvent polarity on the 

standard human AFP and the isolated complex  

( peak I).The above steps was repeated using 

(20%) of either of the  following solvents:ethanol 

,ethylene glycol ,glycerol and dimethyl sulphoxide 

(DMSO). 

  

Spectrophotometric pH Titration of Human 

AFP and(
125

I-Anti AFP Antibody / Isolated 

AFP) Complex 
     One hundred microliters of standard human 

AFP and of the isolated complex  were placed in 

two tubes .Then the volume was completed to 500 

µl with Tris buffer at different pH (4,5,6,7 and 8). 

The maximum absorbency of each sample was 

measured at a wavelength of 211 nm. 

The same experiment was repeated using Tris 

buffer at different pH( 9,10,11,12 and 12.5. The 

maximum absorbency of each sample was 

measured at a wavelength of 295 nm. 

Calculations 
The absorbance of  λmax. at each pH value was 

plotted versus its corresponding pH. 
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The Effect of NaCl Concentration on the 

Thermal Stability of Human AFP and (
125

I-

Anti AFP Antibody / Isolated AFP)  

Complex 
     In order to study the thermal stability of 

human AFP and its complex in presence of 

different concentration of NaCl (0.01M and 

0.1M), the following experiments were carried 

out: 

1- One hundred microlitter of human AFP and its 

complex were completed to 500 µl with 

0.01M NaCl in 20% ethylene glycol buffer pH 

8.0. 

2- The solution was placed in a 0.5 cm cuvette in 

sample beam with the same buffer in the 

reference beam. 

3- The absorption of the above solutions was 

measured at the wavelength of (292 and 295 

nm) at different temperatures (30, 40, 50, 60, 

and 70°C). 

4- The experiment was repeated with another 

solution (0.1 M NaCl, in 20% ethylene glycol 

buffer pH 8.0) at 292 and 295 nm. 

Results and Discussion  
Gel Filtration Technique for the Separation of 

Free and Bound 
125

I-Anti AFP Antibody 
     (Figure 1) shows the results of the separation 

of 
125

I-anti AFP antibody bound to the isolated 

AFP of malignant germ cell ovarian tumor 

homogenate by using gel chromatography. The 

results in (figure 1) revealed the presence of two 

peaks, the first one at fraction number 17 which 

represent the complex of isolated AFP bound to its 

antibody, while the second peak at fraction 

number 20 represents the unbound (free)    
125

I-

anti AFP antibody. First peak fractions in (figure 

1) were collected and pooled. 

 

 

The U.V Spectrum of Human AFP 
125

I-Anti 

AFP Antibody and (
125

I-Anti AFP Antibody / 

Isolated AFP) Complex 

     The U.V spectra of Human AFP, 
125

I-anti AFP 

antibody, and (
125

I-anti AFP antibody / isolated 

AFP) complex were scanned in the region of 200-

350 nm to determine the absorption spectra, and 

the alteration in the U.V spectra as a result of their 

interaction.  
The U.V Spectrum of Human AFP 
     (Figure 2) illustrates the U.V spectrum of 

human AFP at pH 8.0. The spectrum shows that 

human AFP has two peaks at 274.2 and at 233.0 

nm, where the maximal absorbance peaks at 276.8 

nm is a characteristic of the side chain 

chromophore of tyrosyl residues, while the 

absorption at 233.0 nm is due to the amide group 

in the polypeptide bond of the isolated AFP 

molecule with contribution of the histidyl 

residues[2]. It seems that each of tyrosyl and 

histidyl residues in human AFP molecule is 

located in a way that part of it is on the surface of 

the protein molecule while the other part is buried. 

 

 

 

 

  

  

  

  

  

  

  

  

  

The U.V Spectrum of 
125

I-Anti AFP                                            

Antibody 
     (Figure 3) illustrates the U.V spectrum of 125I-

anti AFP antibody at pH 8.0. The spectrum shows 

that the λmax. for 
125

I-anti AFP antibody is 

consisted of 2 peaks at 218.6 nm and at 279.2 nm. 

The first peak at 218.6 nm is assigned to the 

amide groups in the polypeptide bond with 

contribution of histidyl residues[2], while the 

small peak at 279.2 nm is assigned to tyrosyl 

residues                                                            
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Figure 1: The elution profile of the complex of 

isolated AFP with its labeled 

antibody(fraction:14-18) and free 
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Figure 2: The U.V spectrum of human AFP 

at pH (8) 
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The U.V Spectrum of (
125

I-Anti AFP Antibody / 

Isolated AFP) Complex 
     (Figure 4) shows the spectra of isolated AFP of 

malignant germ cell ovarian tumor bound to 
125

I-

anti AFP antibody at pH 8.0. The spectra of the 

complex have a maximum absorbance at 206.8 

nm. The strong absorption at 206.8 nm arises from 

electronic transition in the peptide backbone itself 

and is therefore sensitive to backbone 

conformation[1]. 

Upon the comparison of the spectra of (
125

I-anti 

AFP antibody/isolated AFP) complex with the 

spectra of human AFP and its antibody (Table 1), 

it can concluded that the disappearance of the 

absorption at 279.2 nm and 276.8 nm of tyrosine 

residue is due to the interaction of AFP with its 

antibody. The interaction seems to involve 

tyrosine residues presence on the surface of the 

both of antigen and antibody molecules in such a 

way that leads to disappearance most of tyrosine 

residues from the surface of the complex. 

Conformation changes may occur that affect the 

absorption of (
125

I-anti AFP antibody/isolated 

AFP) complex. These changes are due to the 

fitting of antibody to its antigen to form (
125

I-anti 

AFP antibody/isolated AFP) complex. These 

results are in agreement with the finding of 

Seinerman et.al[16] who found that the surface of 

protein interactions is polar and the complex 

formation leads to the burial of charged and polar 

residues. 

 

 

 

 

 

 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

Table 1: The λλλλmax of (
125

I-anti AFP antibody/ 

isolated AFP) complex, human AFP, and  
125

I-

anti AFP antibody (tracer) at pH (8) 

 

λλλλmax. (nm) 

Human AFP 
125

I-anti AFP 

antibody 

(
125

I-anti AFP antibody/ 

isolated AFP) complex 

233.0, 276.8 218.6, 279.2 206.8 

Factors Effecting the Absorption Properties of 

Human AFP and (
125

I-Anti AFP Antibody/ 

Isolated) Complex 
     The Absorption spectrum of a chromophore is 

primarily determined by the chemical structure of 

the molecule. However, a large number of 

environmental factors produce detectable changes 

in λmax. and absorbance. The general features of 

these environmental effects are the following:   

pH Effect 
     The pH of the solvent determines the ionization 

state of the ionizable chromophore in the protein 

molecule[1]. The U.V. spectrum of  human AFP 

and (
125

I-anti AFP antibody /isolated AFP) 

complex at different pH (4, 8, and 12) and λmax. 

was obtained as shown in table (2). Figure (5 A 

and B) shows these spectrums. 

At pH (8.0), two λmax. were obtained for human 

AFP, λmax.1 and λmax.2, each of which represents the 

following results, respectively (233.0 nm and 

276.8 nm). Whereas only one λmax. was obtained 

for (
125

I-anti AFP antibody/isolated AFP) 

complex, λmax. was 206.8 nm. 
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Figure 3: The U.V spectrum of 
125

I-anti AFP 

antibody at pH (8) 
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Figure 4: The spectra of isolated AFP of 

malignant germ cell ovarian tumor bound 

to 
125

I-anti AFP antibody at pH (8) 
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In an acidic pH (4), there was a decrease in both 

λmax.1 and λmax.2 of human AFP with a decrease in 

pH. The blue shift observed in absorption of 

tyrosyl residues and the polypeptide bond may be 

attributed to conformational changes and to the 

chromophores that are present on the surface of 

native human AFP[17,18]. On the other hand, the 

blue shift may be due to the increasing of 

hydrogen bond formed in the presence of highly 

positively charged state[18].  

The U.V spectrum of (
125

I-anti AFP 

antibody/isolated AFP) complex in acidic region 

(pH 4.0) shows a slight shift to a shorter λmax. for 

the amide groups in the polypeptide bond only. 

This decrease was associated with the decrease of 

the absorbency of both human AFP and its 

complex. 

When the pH value was increased from (8.0 to 

12.0), there were an increase in both λmax.1 and 

λmax.2 of human AFP. The red shift has been 

observed in absorption of tyrosine residue, and 

this was certainly  related to the ionization of side 

chain of the tyrosine and this lead to the 

availability of the lone pair on the oxygen atom to 

be happened easier and at lower energy level (red 

shift). The U.V spectrum of (
125

I-anti AFP 

antibody/isolated AFP) complex in basic region at 

pH (12.0) shows a shift to a longer wavelength 

(red shift) for the amide groups in the polypeptide 

bond, these could be due to a conformational 

changes in the protein molecule[19].                   

 

Table 2: Effect of the increasing pH on the λλλλmax. of 

human AFP and (
125

I-anti AFP 

antibody/isolated AFP) complex 

λλλλmax.  

pH Human AFP 

(125I-anti AFP 

antibody/isolated 

AFP) complex 

4.0 227.2, 270.4 203.8 

8.0 233.0, 276.8 206.8 

12.0 241.6, 289.6 209.6, 276.2  

                           

 

 

 

 

 

 

 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

 
A new λmax. was obtained at 276.2 nm for this 

complex at pH (12.0) as shown in figure (5 B). 

The appearance of this new λmax. may be due to 

that defolding of the protein a rise as a result to 

the change in its secondary and tertiary structure 

that bring the tyrosyl residues to expose to 

absorbance[1]. 

It must be noted that the spectral shifts of proteins 

produced by pH cannot be simply attributed to the 

inductive effects of vicinal charges, such spectral 

changes must; therefore, be attributed mainly to 

rearrangements of secondary and tertiary 

structure, although the possibility of field effects 

due to unusually close conjunction of charges to 

aromatic groups is not excluded[20]. 
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Figure 5: The pH effect on U.V spectrum of:   

A-Human AFP, B-(
125

I-anti AFP/ isolated 

AFP) complex, at pH(4, 8, 12) (All 

other details are explained in the text) 
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The Effect of Solvent Polarity 
     Table (3) shows the effect of 20 % ethanol and 

ethylene glycol at pH (8) on the human AFP and 

(125I-anti AFP antibody/isolated AFP) complex 

spectrum. 

The data obtained previously from table (1) show 

that the λmax. of human AFP and (
125

I-anti AFP 

antibody/isolated AFP) complex at pH (8.0) were 

233.0 and 276.8) nm and (206.8) nm, respectively. 

The λmax. value of tyrosine in human AFP shifted 

towards longer wave lengths (red shift)in 20 % of 

each ethanol, ethylene glycol and glycerol due to 

the hydrogen bonding of the OH groups of 

tyrosines with the solvent or with the π electron 

system of the benzene ring where tyrosine 

function as a hydrogen donor
(1,2)

. On the other 

hand, there is a blue shift in the λmax.2 that is 

specific for the amide group of the polypeptide 

bond with contribution of histidyl residues. These 

shifts are attributed to the intermolecular hydrogen 

bonding between the amide bonds in the human 

AFP molecule and the solvent. Hence, additional 

bonds start to appear at longer or shorter wave   

lengths[21].  

The presence of 20% DMSO has a great effect on 

the protein structure of human AFP molecule 

because of the disappearance of λmax. of tyrosyl 

residues (274.8) nm and a new λmax. was obtained 

at 266.8 nm which is assigned to the (π→π*) 

transition of the aromatic ring of 

phenylalanine[21]. 

(Figure 6 A) shows the spectrum of human AFP in 

presence of different solvent. Table (3) and figure 

(6 B) show the effect of different solvents on (
125

I-

anti AFP antibody/isolated AFP) complex at pH 

8.0, (λmax. 206 nm as shown in previous 

experiments), and how the shift towards longer 

wavelength in presence of ethanol and ethylene 

glycol at a concentration of (20 %). These shifts 

are attributed to the amide group in polypeptide 

bond with the contribution of histidyl residues. 

Glycerol (20 %) showed an increase in λmax.  from 

206.8 to 214.2 nm, and a new λmax. at 280 nm was 

appeared. The new peak is related to tyrosine 

residue which exposed and become solvated with 

glycerol (dipole-dipole interaction)[2,20]. 

 

 

 

 

 

 

 

Table 3: Effect of solvent polarity on the λλλλmax. of 

human AFP and (
125

I-anti AFP 

antibody/isolated AFP) complex 

λλλλmax. (nm) 

Solvent 
Human 

AFP 

(125I-anti AFP 

antibody/isolated 

AFP) complex 

Ethanol 
230.8, 

279.2 
210.8 

Ethylene 

glycol 

222.0, 

282.0 
213.0 

Glycerol 
228.6, 

284.0 
214.2, 280.0 

DMSO 
230.4, 

266.8 
220.8, 263.0 

 

In the case of DMSO (20 %),  λmax. 206.8 nm 

shifted towards longer wavelength (220.8) nm and 

a newer λmax. appeared at 263.2 nm which was 

assigned to the  (π→π*) transition of the aromatic 

ring of phenyl alanine residue.  

The a     The appearance of these new λmax values indicates 

that the protein was defolded due to the change in 

the secondary and tertiary structure of the protein 

that bring the phenyl alanine and tyrosine for (
125

I-

anti AFP antibody/isolated AFP) complex and 

Phenyl alanine residue in human AFP to expose to 

absorbance while the tyrosine residue was buried 

inside human AFP molecule. Furthermore, it was 

found that human AFP and (
125

I-anti AFP 

antibody/isolated AFP) complex are highly 

sensitive to change in the polarity of the solvent. 
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Spectrophotometric pH Titration of 

Human AFP and(
125

I-Anti AFP Antibody / 

Isolated AFP) Complex 

     Spectrophotometric pH titration means 

following the change in absorbance of the 

chromophore with increasing pH[20].Many 

studies on protein structure require the 

determination of pK value of the protein 

dissociation from ionizable amino acid side 

chains, because these values give an indication of 

the location of the amino acid in the protein. This 

can often be done spectrophotometrically because 

dissociation often changes the spectrum of one of 

the chromophores. The observation of tyrosine 

dissociation was performed by measuring the 

absorption at 295 nm (λmax. for the ionized form of 

tyrosine), and observation of histidine dissociation 

was carried out by measuring the absorption at 

211 nm. 

 

 

 

 

 

  

  

  

  

  

  

  

  

  

  

  

  

 

 

Figure (7A and B) show the pH titration curve of 

human AFP and (
125

I-anti AFP antibody/isolated 

AFP) complex for tyrosine and histidine 

respectively.  

The (A) curves show that the pKa values for 

tyrosine are 11.6 and 11.4 for AFP and (
125

I-anti 

AFP antibody/isolated AFP) complex, 

respectively. While the pKa values for histidine in 

(B) curves were equal to 5.7 and 7.3 for AFP and 

(125I-anti AFP antibody/isolated AFP) complex, 

respectively. From the same figure, it was found 

that: 

About 70.4 and 31.0 % of tyrosine residues are 

located on the surface of standard human AFP and 

the complex of isolated AFP with its labeled 

antibody respectively, while about 29.6 and 69.0 

% of tyrosine residues are buried interior the 

folded structure of the standard human AFP and 

the complex of isolated AFP with its labeled 

antibody  , respectively. 

Furthermore, about 23.8 and 38.0 % of hisitdine 

residues is located on the surface of the standard 
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Figure 6: The effect of 20% (ethanol, 

ethylenglycol, glycerol and DMSO) on  

U.V spectrum of: A- Human AFP B-(
125

I-

anti AFP/isolated AFP) complex, at pH 

(8) 
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human AFP and  the complex of isolated AFP 

with its labeled antibody respectively, while about 

76.2 and 62 % of histidine residues is embedded 

in the interior region of the standard human AFP 

and the complex of isolated AFP with its labeled 

antibody, respectively. 

Finally, the percent of external tyrosine residues 

exposed to a strongly polar environment in (i.e. a 

tyrosine surrounded by carboxyl groups)[1] in 

AFP was greater than that of the complex of 

isolated AFP with its labeled antibody and the 

percent of internal histidine exposed to a nonpolar 

a environment [1] in AFP was greater than of the 

complex of isolate AFP with its labeled antibody. 

Based on the fact that human  AFP  molecule 

composed of 17 tyrosine residues and 16 histidine 

residues [22] ,and from  the results of above  

spectrophotometric titration studies, it can be 

concluded that about 12 tyrosine residues and 4 

histidine residues are on the surface of AFP 

molecule, while about 5 tyrosine residues and 12 

histidine residues are buried interior the folded 

structure of the AFP molecule. 

The Effect of NaCl Concentration on the 

Thermal  Stability of Human AFP  
     The effect of different concentrations of NaCl 

on the thermal stability of human AFP were 

examined in this experiment. The values of 

absorbance at λmax. (292 and 295) nm for 

tryptophan and tyrosine residues, respectively, in 

two different concentrations of NaCl 0.01M and 

0.1 M in a mixture of (20 % ethylene glycol + 80 

% H2O) are shown in figure (8 A and B). 

As shown in figure (8 A & B), the absorbance of 

both tyrosine and tryptophan reache higher 

absorbance at 60°C, in the presence of 0.01M 

NaCl and at 70°C in the presence of 0.1 M NaCl 

for human AFP. Therefore higher concentration of 

NaCl causes more stabilization for protein 

molecule. 

The increment in the absorbance of both tyrosine 

and tryptophan residues with increasing 

temperature could be due to the fact that buried 

chromophores become exposed to the solvent 

during thermal denaturation
 
[2]. 

The decrease of absorbance in presence of 0.1M 

NaCl as compared with that in 0.01M NaCl could 

be due to salt concentration. Each protein in 

solution containing salts will collect about it a 

counter ion atmosphere enriched in appositely 

charged small ion, (chloride ion and sodium ion), 

and such a cloud of ions will tend to screen the 

protein, the larger concentration of small ion 

present, the more effective this electrostatic 

screening will be, and the decrement in the 

absorption intensity will be observed[19]. 

 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

Conclusions 
Spectroscopic studies revealed that each of AFP, 

and the complex of isolated AFP form with 
125

I-

anti AFP antibody have characteristic spectrum 

and give an idea of the location of particular 

amino acid in the AFP and (
125

I-anti AFP antibody 

/ AFP) complex molecules.     

 References 
1. Freifrlder, D. 1982. Physical 

Biochemistry: Application to 

Biochemistry and Molecular Biology. 2
nd

 

Ed. W.H. Freeman & Company, USA. pp. 

494-591. 

0.03

0.04

0.05

0.06

0.07

0.08

0.09

0.1

0 10 20 30 40 50 60 70 80

Temperature
A

b
so

rb
a

n
ce

0.01M NaCl (292 nm)

0.01M NaCl (295 nm)

A 

0

0.005

0.01

0.015

0.02

0.025

0.03

0.035

0.04

0.045

0.05

0 10 20 30 40 50 60 70 80

Temperature

A
b

so
r
b

a
n

c
e

0.1 M NaCl (292 nm)

0.1 M NaCl (295 nm)

B 

Figure 8: Effect of NaCl concentration on 

thermal stability of human AFP in 

presence of 0.01 M NaCl   B. In 

presence of 0.1 M NaCl, at pH (8) 



       Iraqi Journal of Science Vol.52,No.3,2011,PP.272-281                                                 et.al.  , Al Mudhaffar  

 ٢٨١

2. Leach, S.J. 1969. Physical Principles and 

Technique of Protein Chemistry. 5
th
 ed., 

Academic Press, London pp. 102-170. 

3. Michael, G.G. 2000. Spectrophotometry 

and Spectrofluorimetry: A Practical 

Approach. Oxford University Press, New 

York, p.121. 

4. Williams, C.A.; Chanse, M.V. 1968. 

Methods in Immunology and 

Immunochemistry. New York Academic 

Press, Inc. Vol. III, p.163-181. 

5. Mizejewski, G.J.1985.New Insight into 

AFP Structure and Function : Potential 

Biochemical Application. Academic 

press,orland,pp.5-34. 

6. Mizejewski GJ.2002.Biological role of 

AFP in cancer : prospects for anti cancer 

therapy .Expert Rev .Anticancer 

Ther.,2:709. 

7. Kawai,M.;Furuhashi,Y.;Kano,T.;Misawa,

T.;Nakashima,N,;and Haltori,S.1990. AFP 

in malignant germ cell tumors of the 

ovary .Gynecol.Oncol.,39:160. Exper  

8. AL- Tai, W. A. 2000. Biochemical studies 

on AFP and Some Tumor Marker in 

Gastric Cancer. Ph.D. Thesis. Department 

of Chemistry, College of Science, 

Baghdad University. 

9. Al- Sa'adi, W. T. 2005. Biochemical 

Studies on AFP in Some Malignant and 

Benign Breast Tumors. Ph.D. Thesis. 

Department of Chemistry, College of 

Science, Baghdad University. 

 

10. Al-Mudhaffar, S.; Hassan, H.R.; Abu 

Altemman, N.A. 2009. Measurement of 

AFP in germ cell ovarian cancer patients. 

Proceeding of 3
rd

 scientific conference of 

the College of Science, University of 

Baghdad. 24 to 26 March; p.1585. 

11. Danial, L.; Dawood, M.Y.; and 

Hammond, C.B. 1990. Greens 

Gynecology Essentials of Clinical 

Practice. 4
th
 ed. Little Brown and 

Company, London. p540. 

12. Stouffer, R.L.; Grodin, M.S.; Davis, J.R.; 

and Surwit, E.A. 1984. Investigation of 

binding sites for follicle- stimulating 

hormone and chorionic gonadotropin in 

human ovarian cancers. J. Clin. 

Endocrinol. Met., 59:441. 

13. Sariam, M.R.; and Li, C.H. 1978. 

Hormonal Proteins and Peptides. Vol.6. 

Academic press, New York. p.1-56.  

14. Thompson, S.A.; Johnson, M.P.; and 

Brook, C.L. 1982. Biochemical and 

immunohisto-chemcal characterization of 

prolactin binding in rat ventral, lateral 

and dorsal prostate lobes. The Prostate, 

3:45. 

15. Lowry, O.H.; Farr, L.; Randell, R.; 

Rosebrough, N.J. 1951. Protein 

measurement with folin phenol reagent. J. 

Biol. Chem., 193:365. 

16. Sheinerman, F. B.; Novel, L.; and Honig, 

B. 2000. Electrostatic aspects of protein- 

protein interaction. Curr. Opin. Struct. 

Biol., 10:153. 

17. Tanford, C.;  Buzzell, J. G.; and Rands, D. 

G. 1955. Hydrogen in equilibria of bovine 

serum albumin. J. Am. Soc., 77:6414. 

18. Axelsen, N.H. 1983. Hand Book of 

Immunoprecipitation in Gel Techniques. 

London, W.A. Banjamin, Inc. 

19. Mathews, C. K.; and Holde, K. E. 1990. 

Biochemistry. Callifornia the Benjamin / 

Cummings Publishing Co, Chap. 6, p.191. 

20. Yanari, S.; and Bovey, F. A. 1960. 

Interpretation of the ultraviolet spectral 

changes of protein. J. Biol. Chem., 

235:2818. 

21. Slivestien, R. M.; Bassler, G. C.; and 

Marril, T.C. 1981. Spectrophotometric: 

Identific-ation of Organic Compounds. 

New York, John Wiley and Sons, p.181. 

22. Mizejewski, GJ. 2004. Biological roles of 

AFP during pregnancy and perinatal 

development. Exp. Biol. Med., 229:439. 

                             


