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الخالصة

ع تم ؛الشراسة هذه مني حمير صن اثنين ت سطة السليمة ال ي قلوبيولين ممنع بوا حل و النقاء عال خل سن ب من م ران ج ذلك و ا  النتا

ستخدام تم ,ثانوية ضد اجسام ي البروتين نقس ا ت ف را ختبا ستجابة من للتاكد كمية و نوعية ا حمير ا الكمية تقدير و للصنيع ال
ت .المنتجة صغر الحمار استجابة كان ال الكبر من احسن سنا ا ي ا الثنين ان من الرغم ط رة استجابا ا و ص  االستفادم تم .جيدة ب
ي المنتجة الضد اجسام طثم ف الشعاعي المناعي القياس ا صل كعامل ا ف

Abstract
In this study; two apparently healthy donkeys were immunized with highly pure rabbit's IgG 
using a revised protocol. Qualitative test using the same immunogen was done as a primary test 
to evaluate the immune system response. However, the same IgG was iodinated with 125I using 
Chloramine T method and the labeled IgG was used to quantitatively study the immune 
response. The two donkeys showed good response with the younger one having the best 
response. The obtained Donkey Anti Rabbit' Sera was used as separating agent for RIA assay for
human PRL.

In^oduction

Production of polyclonal antibodies is one of the milestones in immunoassays; techniques that 
used for measurement of hormones and tumor markers. Local production of RIA kits will 
minimize the cost of investigations and make them more available, provide a chance for training 
of more staff and makes the tests available with affordable cost. This is why radioimmunoassay
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sion adopted a policy to promote local؛$RIA) laboratory in Sudan Atomic Energy Comm)
.production of different antibodies since they are the critical components in RIA

:clinical chemistry ؛٨ Immunoassays

All immunoassays can be regarded as structurally specific, the antibody reacting specifically with 
elements of the analyte structure which provides a quantitative measurement. A simple 
classification system can be used to categorize all structurally specific immunoassays into 
initially label or no label techniques depending on the necessity to add a labelled probe, or 
tracer, to aid the measurement ؛١*.

The antibody molecule:

Antibodies are proteins produced by an animal as a result of the injection of an 
immunogen into its tissues (2). They are the critical components of an immunoassay. The 
antibodies present in antisera are large molecules with molecular mass usually more than 150 
KDa. They are proteins belonging to immunoglobulin class. Most, if not all, antibodies have the 
basic molecular structure of two long or heavy chains (H chains)  and two short or light chains (ا  
chains). The antigen binding sites are located in the variable region. Constant and variable 
regions refer to constancy or variability of the amino acids sequence within a class of 
immunoglobulins. Variations in amino acids sequence give rise to the variety of different antigen 
binding site, so specific amino acids sequence and, of course, the subsequent tertiary structure 
of that part ofthe protein, determine the given specificity ofthe antigen-binding site (3).

A ntibody titre is a m easure o f th e  am ount o f  antiserum  needed to form a com plex 
with a given quantity o f  antigen. Specificity o f  antibody describes the uniqueness o f th e  
binding -  site on an antibody for an antigen. A ntibody’s valency refers to the num ber o f 
potential binding sites on an antibody for specific antigen. A ffinity o f  antibody relates to 
the exactitude o f  stereochem ical fit o f an antibody-com bining site to its c o m p le ^ n ta ry  
antigen determ inants, ^ e r m o d ^ a m ic a l ly  it is considered as the strength o f  close range 
non-covalent force. Interaction between receptor (com bining site) and ligand 
(determ inant) m ^hem atica lly  is expressed as an association constant. A ntibody’s avidity 
is used to denote the potential antigen binding displayed by an antibody, the cross 
reactivityof som e antibodies induced in response to one antigen may bind to other 
antigen and the antibodies com bining sites (antigen binding sites) which are the ^ites on 
antibody m olecule which have specific binding activity for antigen determ inants (3,4and 5 \

A ^ b o d ie s  p ro d u c tio n :

Ehrlich in 1897 show ed that anim als injected with the haem olytic toxin developed 
a strong antibody response against the toxin. Since then antibody responses have been 
dem onstrated against a great variety o f  non-m icrobial substances, the response b e  ng؛
highly specific for the substance which elicited it. O f particular im portance for the



dem onstration o f  the specificity o f  the immune response w as the finding o f  Landsteiner 
in 1917 that antibodies could be produced against small m olecules or determ inant groups 
introduced into protein carriers. This work lead to the elucidation o f th e  fundam ental role

played by chem ical structure in im m unological sp ec ific ity <5a .

Large molecules with a higher degree of conformation and structural rigidity tend to be 
stronger immunogen with immunodominant regions and multiple antigenic determinants while 
small molecules of less than 5000 molecular mass require conjugation to a carrier protein. The 
response will be directed towards the carrier determinants as well, so a carrier should not be 
relevant to the future assays (s). Adjuvants are used to potentiate antibody production. Thê f 
enhance immunogenicity, alter the isotype pattern of antibody response, prolong antibody 
response and also they increase the average avidity and affinity ofthe antibody response.

Freund's adjuvant is water in oil emulsion prepared with nonmetabolizable oils. If the 

mixture contains killed Mycobacterium tuberculosis, it is referred to as complete Freund 
adjuvant (FCA), without the bacteria it is known as incomplete Freund adjuvant (FIA). Most 
adjuvants incorporate two components. One component is a substance designed to form a 
deposit protecting the antigen from rapid catabolism either mineral oil or aluminum hydroxide. 
The second component is a substance that will stimulate the immune response nonspecifically. 
They act by raising the level of a large set of soluble peptide growth factors known as 
lymphokines, the latter stimulate the activity of antigen-processing cells directly and cause a 
local inflammatory reaction at the site of injection (2).

Experimental animals:

The choice of animal for immunization is subject to regulations such as how much serum 
is needed, amount of antigen available, the species from which antigen is isolated and the type 
of antibodies needed, □sually a number of animals are used for immunization and the response 
of each animal is tested individually. The animals should be in good condition and not under 
stress, young male animals are preferred. Methods for immunization and bleeding are carefully 
prescribed to minimize pain and stress ؛؟؛.

A minimum delay of two or three weeks is recommended before reintroducing the 
second dose of the antigen into a primal animal. The response to the second injection of the 
same antigen is dramatically different. The number of B lymphocytes cells bearing antigen- 
specific cell surface antibodies increases exponentially after the secondary injection. High levels 
persist for about two to four weeks after the second injection. The response of the subsequent 
injections broadly mirrors that of the secondary injections. The intervals between secondary, 
tertiary and subsequent injections may also be extended to allow the circulating level of 
antibody to drop to a level enough to prevent rapid clearance of the newly injected antigen ٠٩

Storing antibodies:

The only problem  com m only encountered in storing antibodies is contam ination 
o f  these solutions w ith bacteria or fungi. This can be prevented by addition o f  sodium



azide to 0.02% weight per volume which can be removed by dialysis or gel filtration. The 
antibodies are stored at -20 °c. n tib o d ie s  solutions should not be frozen and thawed 
repeatedly, as this can lead to aggregation which cause the loss o f activity by steric 
interference o f  the antigen binding sites or by generating insoluble materials that is lost

during centrifugation or filtration ا ر .

The ob jective o f  this study:

To produee □onkey ant؛ Rabbit's Sera (DARS) to be used as a separat؛n§ agent ؛٢١

immunoassays; alone or by coupling it to a solid phase.

Expected benefits:

1- Raising of secondary antibody which will be used as separating agent ؛٨  RIA kit for 
human PRL (prolactin) determination.

2- The raised antibody can be used as separating agent for many RIA kits for different
analytes i.e. this antibody will solve the problem ofthe separation.

3- Loclly □ARS will minimize the cost of test and make it available for routine and research
works.

4- Training on production of polyclonal antibodies will lead to production of monoclonal
antibodies.

Study design:

Experimental animals؛

Two healthy donkeys have been selected for this experiment; they have been under 

supervision of veterinarian d to r th ro u g h o u tth e  period ofthe experiment.

Methodology:

10 mg of the rabbit's IgG were dissolved in 3 ml of distilled water i.e.10000 Lig / ر1 3000  د  

and this will be the stock for the coming boosting.

Preparation o fth e  emulsion:

From the rabbit's IgG stock, definite volume was taken and diluted with normal saline 

to give the required concentration of the Rabbit's IgG. Equal volume of Freund adjuvant (FA) 
was withdrawn by glass syringe and mixed with the diluted IgG. Mixing was continued till white 

viscous emulsion was formed, a drop of it was allowed to fall on cold water and it didn't spread 

indicating that emulsion was good and it was ready for use. The emulsion container was put in 

the ice bag till the time of injection-

Freund complete adjuvant (FCA) was used for the first injection while Freund ic m p le t e  

adjuvant (FIA) was used for the following boostings.

Immunization and boosting of donkeys



The injection sites were sterilized by alcohol swab after the hair had been shaved with a 

scalped blade. The animals were firmly hold with minimum stress and glass syringe was used 

since injection contains adjuvant. In intramuscularly injections, after penetration to the required 

depth the piston was withdrawn a little to ensure that the needle had not entered a blood 

vessel, Qther sites used where subcutaneous.

□oses of rabbit's IgG injected, blood volumes withdrawn and sera volumes obtained are shown 

in table 1.

Antisera collection:

Blood samples and bleeding were done using the jugular veins o f the donkeys, 
animals were not stressed. After collection o f th e  blood, it was allowed to stand for one 
hour at room temperature and then left in the refrigerator overnight. Then centrifuged at 
4000 rounds per minute for five minutes and sera were aspirated, sodium azide was

added as 0 .0 2 % (w/v) as preservative, then the antisera were freeze.

Test of the response: ٠

Qualitative test: (precipitation method):

A solution of the rabbit's IgG was made in normal saline 0.9% to a concentration equal 

to 5 mg/ml. 0.5 ml of the sample to be tested was diluted with the same volume of normal 

saline and incubated with 1.0 ml o fthe  rabbit's IgG solution. A positive response was indicated 

by the appearance of precipitate after 24 hours. The principle for this reaction is that: Rabbit's 

IgG (Ag) + Donkey anti-Rabbit's serum (□ARS antibody) -> Ag-Ab complex which precipitate to 

the bottom of the test tube and can be seen by naked eye; results are shown in table 2.

Quantitative test:

In the quantitative test rabbit's IgG should be iodinated and then tested with Sud-DAR$. 

The method of chloramine T was used as described by Hunter and G r ^ w w o d  1962 (2).

ر 10 ل ا  of the rabbit's IgG "1 mg/ml of 0.1 M phosphate buffer pH 7.4" were diluted with

ر 10 ل ا  of 0.5 M phosphate buffer pH 7.4 then 8 ر ل ا  of Na|125 were added followed by 10 ٣؛  of

chloramine-T "1 mg/ml of 0.05 M phosphate buffer pH 7.4" and by the same tip the mixture was 

mixed for 30 seconds. 10 ر ل ا  of sodium meta bisulphite '1 mg/ml of 0.05 M phosphate buffer pH 

7.4' were added to stop the reaction and 100 ر ل ا  of potassium iodide ،10 mg/ml of 0.05 M 

phosphate buffer pH 7.4' were added. The mixture was introduced to the chromatographic 

PD10 column. 30 fractions were collected as 10 drops per tube i.e. 0.5 ml /tube. Then the 

fractions were counted in single gamma counter to count the gamma rays per one-second using



lead shielding to minimize the gamma rays and reducing the counts, result is shown in figure ل

(2)

For the determination of binding percent of Sud-DARS by locally labeled rabbit's IgG, neat Sud- 

DARS, 1:10 diluted Sud-DARS and 1:20 diluted Sud-DARS were assayed as:

100 Jill were taken from each sample then a 100 ر ل ا  of locally labeled rabbit's IgG 

(prepared in assay buffer which contains 0.05 M phosphate pH 7.4, 0.1% sodium azide, 0.1% 

bovine serum albumin and 0.01% triton X-100) and 100 \x\ non-immunogenic serum of rabbit 

were added to each tube. The mixture was vortexed and incubated for 2 hours at 37 °c. One ml 

of 4% Poly-Ethylene-Glycol (PEG) in 0.05 M phosphate buffer pH 7.4 (4% PEG 6000 of molecular 

weight of 6000 - 7500 and 0.1% triton X-100) was added and centrifuged at 4000 round per 
minute (rpm) for 30 minutes. The supernatant was decanted and tubes were counted using the 

gamma-counter for 60 seconds, results are shown in figures 2a and 2b.

Result$:

Immunization ofthe donkeys and antibodies production:-

Table (1) schedule ofthe immunization and boosting ofthe donkeys, the dose of rabbit's 

IgG, the volume ofthe blood and the volume ofthe serum.

Interval 

in days

Rabbit's 

IgG /  head

ا م ب ؛٨ أ
١٢٦ ٢٦٨؛ in ml

Day zero 150 10 4.5

Day 10
■

10 4.0

Day 40
■

10 4.3

Day 60 150 10 4.0

Day 70
•

250

Day 90
• -

Day 97
■

500 260

Day 104 280
' '



Day 111
•

750 380

Day 118 280
■ ■

Day 125
■

750 ٩٦؟

Testing of the animal re$ponse to the immunization:

Qualitative test of the response: Table (2) shows the immune response of the donkeys to 

immunization and boosting by rabbit's IgG. A positive response which indicates antibody 

production is determined by apperance of a precipetate at the bottom of the tubes. Positive 

results were obtained from the sample taken on day 40.

Table (2) the qualitative results o f the donkeys response ،٠ immunization and 
boosting

Sample Adult donkey Young donkey

Day zero Negative Negative

Day 10 Negative Negative

Day 40 Positive Positive

Day 70 Positive Positive

Day 90 Positive Positive

Day 97 Positive Positive

Day 111 Positive Positive

Day 125 Positive Positive

Quantitative test of the response: in the quantitave test for production of Sud-DARS, it was 

reacted with rabbit's IgG which labelled by radioactive 1-125. Chloramine T method was used for

this iodination.

Figure (1) showed the elution profile o fthe  labelled Rabbit's IgG. As shown in the curve, 

the first peak is the iodinated IgG while the second peak is the free iodine.

The specific activity which defined as the amount of radioactivity per microgram of 

antigen/antibody was calculated as following:

The sum of the counts for the total collected fractions = 5181 counts per second.

The sum of the counts of the IgG peak (tubes 6 to 1701 = و ر  counts per second.



The sum of the IgG peak

The percent incorporated =

T h e  su m  of total fractions

= 1701/5181*100 = 32.8%

This 32.8% was the percent of the ١ that had been attached to the 10 ng of the rabbit's IgG. 

1.0 ngm of rabbit's IgG was iodinated by 32.8 nci

Figure (2) showed that the binding percent of neat sample from the young donkey 
reached 88% at day 125, with dilution 10 times the binding% reached ?0% and at dilution 20 
times it reached 50% at the same day. This 50% is the minimum accepted binding percent(7). For 
the adult one, the binding percent of the neat sample at day 125 reached 85%, for dilution 10 
times it reached 48% and for dilution 20 times it reached 38% at the same day.



Figure ( آ ) The elution profile o f locally
r^ioiodinated rabbit’s IgG
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Figure (2a) The response ofthe young (white)
donkey to the rabhit's IgG
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Figure (2b) The response ofthe adult (black)

donkey to the rabbit's IgG
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Discussion:

The objective o f  this study was to produce Donkey anti Rabbit’s Sera to be used as 
separating agent in the RIA kits The trial was done by injeeting highly purified rabbit’s 
IgG into two local donkeys (young and adult). Donkeys were selected to be used as an 
experimental animals for many reasons. The blood volume which can be obtained is 
much greater from donkey than other animals, they are ea$y animals to handle and they

do not need special care .

Te$t؛ng of the response for the immunization:

The first positive indication o f  good response was shown by large granuloma 
appeared at the sites o f  injections o f  both donkeys. Then as shown in table (2), after 40 
days, a positive response was obtained when a sample o fth e  sera was incubated with the 
injected rabbit’s IgG for both donkeys. In this study the immune system was prepared for

the antibody production by a small dose o f  antigen with FCA (5>.



In order to see the binding percent of the locally produced Sud-DARS, rabbit's IgG was 

locally radioiodinated using I125 as isotope. Two distinct peaks were obtained (figure 1), the first 

one is the radiolabelled Rabbit's IgG while the second one is the free I125. The specific activity 

which is defined as the amount of radioactivity per micro§ram of antigen/antibody was found to 

be 32.8 إل ء ا ا إل §- This was conisedered as a good activity (2).

The radiolabelled Rabbit's IgG was used to detect the response quantitatively by 

measuring the titre. The titre ؛٨  RIA is defined as the dilution of the antibody capable to bind 

50% ofthe added-labelled antigen (3).

In the young donkey as shown ؛٨  figure (2a), the samples were used as neat, diluted 10 

folds and diluted 20 folds. The binding percent increased gradually with the time of boosting. 40 

days after the first injection, the binding percent was 38% then it reached 85% after 97 days 

from the first injection and the peak is maintained at this percent for the rest of the samples. 

The binding percentage ofthe sample taken after 97 days from the first injection was more than 

50% when diluted 10 folds and 20 folds. This indicates that the titre is quite good and that 1/20

dilution of the locally produced Sud-DARS can be used as titre.

The response o fthe  first three samples in the adult donkey were weak compared to the 

young one. Samples obtained gave binding percent of less than 40% when incubated with the 

locally labelled rabbit's IgG. The sample that had been taken after 97 days gave binding percent 

of 80%. This percentage of binding was maintained for the rest of the samples. The diluted 

samples gave lower binding percent when compared to the young donkey and a decline in the 

binding percent was observed. The best titre that can give 50% was 1/10 compared to 1/20 that 

obtained ٢ ٥ ٢ ٢ ؛١  the young donkey; this suggests that younger animals are better than adult ones.

Conclusion.*

The younger animal has respond better than the adult one but both responses were in good 

agreement with what needed for immunoassays with different titres. The produced antibodies 

were good enough to be used as separating agent and it has been used as such to replace the

separating agent from the Chinese RIA kits and gave very good results (8).

R o m m en d a tio n s:

1- To raise different primary antibodies for other hormones in rabbits to make use of the 
Sud-DARS.

2“ To conduct further immunization trials so as to raise the immunological response versus 
the antibody titre which is expected to give a high yield.
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