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ABSTRACT

An allergic extracts from cow's, goat's and buffalo's milk were prepared with extraction,
fallowed by puritication and fractionation by gel filtration, one major peak was obtained from cow,
goat and buffato milk with molecular weight of 23KD, 26 KD, 15KD respectively.

Total and specific IgE ELISA testing was performed on [37 patients serum samples. The
rate of specific IgE positive ELISA results was 58%in case of patients tested with goat milk
allergen and 57% in case of paticnts tested with buffalo milk allergen. There were significant
delferences P<0.05 among age groups, males and females regarding the rate of milk allergic
patients who had positive specific IgF ELISA results.

I rural region Lthe rate of patients who had goat's and bulfalo's nilk allergy was higher
than that in utban region.

There was a cross-reaction among cow's milk extract protein | goat's and bufTalo’s milk
protein extract and the IgE binding capacity of buffalo’s milk protein extract was higher than that of
goal's milk protein extract sinee lower concentration of this protein extract was needed to inhibit up

to 50% the binding of specific IgE to cow's milk allergosorbent.

INTRODUCTION

Milk allergy is a protein problem and is not improved by changing the milk shugare , this
protein is cascin and tend o be stable | but milk shugare converted 1o dairy products in all types of
milk" .

Cow T goat and buttalo milk -allergy caused by immunological mechanism against mitk
casein and patients are suffering from breathing problems, hives and rash, abdominal pain and
serious weight loss™,

Goat milk protein had many significant differences in their amino acid cempositions in

compare 1o mik of  mammalian species especially in relative proportion of the various milk

proteins and in their genetic polymer™.
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The major protein in cow milk is alph o-s-l casein , but goot milk differ genetically by
having either none (alph —§ = 1) or much alpha - § — | these types have shorter rennet coagulation
time, less resistance to heat treatment and curd firmness is weaker. The protein content of goat milk
is 3.1% and in buffaio 3.7% ™,

Skin testing and laboratory assay of specific antibody may be useful in allergy testing .
Radio Allergosorbent Test (RAST), measurement of total and specific [gE by Enzyme Linked
Immunoscrbent Assay (ELISA) and ELISA inhibition are performed when skin testing is not
available or in severe eczema or when a person is taking antihistamines that interfere with accurate
testing™.

The aim of this study was to define and characterize the local goat and buffalo milk
allergens, to“estimate the total and specific IgE antibody, and 1o determine the cross-reaction

between cow milk allergen with goat and buffalo milk allergen,

MATERIALS AND METHODS
Antigen preparation
Fresh cow , goat , baffalo milk antigens were prepared according to methods of Dreborge
and frew'™
Bricfly fresh  milk  was collected from local cow ,goat and buffalo,
and defatied by cooling in refrigerater then mixed with phosphate buffer saline PBS , 0.15M , PH
7.2 at 5:100 V/V. The mixture was clarified by refrigerated centrifuge at 10.000 rpm for | hour at

4C. The supernatant was sterilized by milipore filter (0.22 pm) and stored at 4 i .

The purification and fractionation of milk extract protein on G- 75 sephadex.
The gel chromatography was used lor the isolation and purification ol protein extract into
different molecular size using G-75 sephadex according to the method of { Leslic and Franky .

Determination of protein conteat

The protein content of each protein extract was estimated according to Whitaker and
Granum method®, 3 ml of each extract was piptted in a quartz cuvattes. The absorbance
value  was measured  spectrophotometrically at 235 and 280 nm,

The protein content in mg/ml was calculated by the following equation:
Protein mg/ml=A 235-A280/2.51.

Determination of the sterility of milk extract

The ‘slcrily of milk extract was determined according to method of Macckie and
Meceartney™ by inculation of the extract into deplicate plates ol nutrient and blood agar. Then these

plates were incubated aerobically and anaerobically at 37 °C.
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Inoculated plates were observed daily for 7 days alter inoculation to determine the culture sterility |
- Serum Samples

Serum Samples to estimate total and specific IgE were obtained from (137) Patients

attending the center of asthma and allergic disease in Basrah . The negative control sera were

obtained from {illy individual seen in Basrah hospital whao did not suffer from allergic diseases.

Enzyme Linked Immunosorbent Assay (ELISA).

Total Igk ELISA technique:

Total Igll was quantitatively determined according to the method of Biomaghreb kit
{Tunisia). Briefly kit assay buffer (100 pl) was added 1o each well of microtiter plates which was
coated previously with mouse monoclonal anti — human 1gE followed by the addition of (20 pl) of
kit contro! 1o the first and second wells of the first vertical row. Then to other six wells of first
vertica lrow-and to the four wells of second vertical row standard IgE at concentrations
(2,5,20,50,200 and 500p1) were added and patient sera (20ul) were added to the rest of wells .

Plates were then covered with plastic film , homogenized by shaking at 300rpm and
incubated at 37C" for 90 minutes followed by washing with PBS- Tween 20 (0.05%). After
washing ,(100ul) of goat anti — human [gE alkaline phosphatase conjugates was added to each well.
The plates then covered with plastic film and incubated at 37°C for 90 minutes . After that the plates
were washed and freshly prepared para — nitro — phenyle — phosphate solution (100p1) was added to
each well — then the plates were incubated at room temperature for 30 minutes in the dark and
{1001} of the stupping solution (2N NaOll} was added to cach well . The absorbence ol cach well
was read at (450nm) using microplate reader (Dynatchs micropiate reader medels MR 600,

U.S.A.).

-

Specific IgE‘EL]SA technique:— specific IgE was determined according to the method of
Biomaghreb Kit. Briefly the reference disc D allergen (Dermat pteron) were added to well of
microtiter plate started with 3¢ well of first vertical row to 8" well of second verticai row followed
by the addition of referenc se.um calibrator (A-H) in which 1gE concentration was (52.50,
17.50,3.50 , 0.70 and 35ul) to the reference D disc . fliter paper discs were prepared sterilized by
autoclaving at 121° C for 15 minutes and saturated with locally prepared goat and buffalo allergen
extracts .

The protein content of these extracts was determined according to the protein content of the
standard mitk allerpen discs (Biomaghreb , Tunisia) the locally prepared discs of goat and buffalo's

allergen dises were added 1o the bottom of the rest of wells. The protein content of cach goat and
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buffaio disc allergen was 0.03 mg/mi and 0.02 mg/m] respectively, Serum samples (50u1)were
added to all goat and buffalo allergen discs. Other sieps of LLISA technique were performed as in
the total [gE ELISA.
ELISA - inhibition

For competition experiments microtiter 96 well plates were coated with allergen extract
discs at 0.03 fgoat) and q.02 (buffalo) for 1 hour at

37" C Y After wards (25u) of the serum poot and (25pl) of goat and buffalo ailergen
extract at 3 protein concentration 0.003 , 0.03 , 0.3 mg/ml (goat) and 0.002, 0.02 , 0.2 mg/ml
(buffalo) were added to the wells and incunbated for 2 hours at room temperature. Other steps of
ELISA inhibition were performed as in the total IgE ELISA
Statistical methods

For the determination of statisticat significance the gi-squer test was used.

RESULTS
Purification of protein extracts:
On fractionation one major peak was obtained from cow goat and buffalo milk protein with
amolecular weight of 23 KD (cow), 26K Da (goat) and 15KDa (buffalo). Fig - 1,2,3,
ELISA results:
Estimation of total IgE value:
According 1o the IgE values there were three types of allergy , allergy not probable {<

20pghmly , allergy questionable (20 — 100 pg/ml) and allergy very probable (> 100pg/mly table -1 .

Estimation of specific IgE ELISA value:

The highest rate of specific IgE ELISA results were observed in females tested with goats
and buffales milk allergen (60.6% and 65.6% respectively).

Also the highest rate of positive specific IgE ELISA results were observed in males tested
with goats milk allergen (35.8%) in comparison to other males tested with buffalo milk allergen
{Table 2). .

According to age and sex , the highest rates of positive specific IgE ELISA observed in first
and sccond age groups in both males and females (Table . 3.4.)

The mean and standard deviation (SD) of the optical density value (ODyys) in 137 patients
tested with goar's and buffalo's milk allergen using specific [gE ELISA test were observed in table
{(5).

In rural region, the rate of goat and buffalo milk allergic patient is higher than that of urban

region and the higher rates (51.7%} of positive IgE ELISA were absevred in patients tested with
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goat's milk allergen. While in urban region the higher rate (49.1%) were obsereved in patients tested

with buffalo's milk allergens. (Table 6)

The relationship between total and specific IgE values
The relationship between total and specific IgE value were estimated in 137 patients , the

patients with allergy not probable show negative specific 1gE ELISA when tested with goat and

buffalo milk allergen . In case of patient's who had questionable allergy the higher rate of positive

specific IgE ELISA results were observed in patients tested with goat milk (68.34%) Patients with
very probable allergy the higher rate was observed in patients tested with goat milk 50.8% {table 1).
ELISA —inhibition

The cross-reactivity of cow, goats and buffalos milk protein extracts was evaluated by
mean of competition FLISA . (Table 7) stated clearly that cow's milk extracts could inhibit to high
extend at concentration (0.3 mp/ ml) the binding of specific IgE to the goat and buffalo milk protein
extracts (81.8%, 85.1 %). Suggestion that these protein bear major allergenic determinants.
Furthermore ,the [gE binding capacity of buffalo's milk protein was found to be higher than that of
goat's milk protein since lower concentration (0.003 mg/ml) needed to inhibit 50% the binding of

specific IgE to allergosorbent phase.

Absorbance at280nm

80 100

Volume ml

Fig . 1 : Evalution profile of fresh goat milk protein extract
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Ribonuclease A 13.7
Fres Buffalo mik 15 KDa

Papine 23KDa
Fresh Cow milk 23 KDa

Fresh goat milk . 26KDa

Ova albumine 45KDa

Bovine Serum
albumin 67KDa

Fig 3; The calibration curve of protein extract using some standard

proteins .
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Table (1): - Relationship between total IgE value and specitic Igk value in 137 patients
examined with goat's, and buffale's milk allergens .

Patients No. examined with

Total IgF.

EL:SA Type ofallergy | Goat s milk allergen | Buffalo 's milk allergen
value

-Ve No,

+Ye No. % %

+¥e No. %

, Allergy not
<20 pg/ml | 37(27.0) probable

, Allergy 83) | 130317
20-100ugiml | 4129.9) | A 28(68.3) | 1126.8) | 28(68.3) 3L

=100ug/ml | 59(43.0) A';fgi{ib‘]’:’y 30(50.8) | 31(52.5) | 29(49.2) | 30(50.8)

137 58 42 57 43
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Fable-(2-:=Rare-of positive specific 'gE ELTSA results in 100 patients examined with goat's

and buffalo milk allergens .

Positive response No. % Total
Protein Males Females
extracts " . .
Positive specific Positive specific Positive specific
Exam No Exam
Exam No. IgE and IgE and N IgE and percentage
. . 0.
percentage % percenfage % %
Goats milk 21 37 58
39 61 100
atlergens (53.8) (60.6) (58.0) =
Buffalo's
17 40 57
milk 39 61 100
{43.6) (65.6) (57.0)
allergens
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Table (3): - The rate of total and specific 1gE ELISA results in 137 patients tested with fresh goat milk allergen

Males Females
Age group Total |
(years) E S fic [gE T Specific IgE
Total IgE pecific Ig otal IgE pecific Ig
Exam. No. No. % No. % Exam. No. { *no. % No. %
10-20 12 S9(75.0) 9(75.3) 19 16(84.2) 14(73.6}) 31
21-30 9 777N 6(66.6) 18 12(66.6) 12(656.6) 27
3IT-40 17 8(47.0 5(29.4) 19 15(78.9) 7(36.8) 36
41-50 15 8(33.3) 1(6.6) 19 10(52.6) 4(21.03) 34

0{00)

3(42.8)

0(0.0)
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Table (4): - The rate of total and specific |

oE ELISA results in 137 patients tested with fresh buffalos milk

allergen
I ’
Males Females
Age group Total
{vears)
Exam. N Total IgE Specific IgE || Exam . No Total IgE Specific IgE
- No. % No. % . No. % No. %
10 - 20 12 9(75.0) 8(66.6) 19 16(84.2) 12 (63.1) 31
21 -30 9 777 5(335) 18 12(66.6) 11 (61.1) \ﬁ 27
N 19 5
31-40 17 8(47.0) 3(17.6) 15(78.9) G (473) 36
41-50 15 8(53.3) 1(6.6) 19 10(52.6) g(42.1) 34
TE—— A SN
31 - 60 2 1(30) 0(0.0) 7 3(42.8) 0(0.0) 9
56
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Table (3): - ELISA results of patients with positive specific IgF responses to goat's and buffalo's milk allergen .

Males Females
Age group
(years)
Mean + SD Mean 25D Mean + SD Mean £ SD
of Of Of of
F.G. M. A. F.B.M. A. F.G.M. A. F.B. M.A.
10-20 2.511.38 24712 1.22 0.99 0.6 1.04 £0.59
21-30 1.73 £ 1.37 1.68 £0.89 0.808 £0.57 0.74 £0.49
3t-40 0.54 £0.24 0.75+0.32 0.54£0.29 0.51+2.51
41-50 0.44 £ 0.000 0.42 £ 0.000 0.5+0.14 042021
51 -60 Nil Nil N

SD = Standerd devasion
F. G.M.A. =Fresh goat's milk allergy
F.B.M.A. = Fresh buffalo's milk allergy
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Table (6): - The distribution rate of goat's and buffalo's milk allergy in rural and urban
region of Basrah.

. The distribution %
T — Total
i [ v

58

Goat milk allergy 35(51.7) 23(39.6)
29(50.8) 28(49.1)

Buffalo milk allergy

Table (7): - The cross — inhibition of specific IgE binding of cow with goat's and buffalo’s milk

extracts using ELISA inhibition

Allergosorbent Inhibitor mg / ml

Goat milk extract 0.003 / 47.05 0.03/72.4 0.3/81.8

Buffalo milk extract 0.003753.8 0.03/694 0.3/85.1 I

DISCUSSION

Purification and fractionation of protein extracts
Gel filtration analysis of goats and buffalosmilk protein extracts demonstrated cne maj
peak with a molecular weight 26KDa (goat ), and [SKDa (buffalo). This finding was in line wit
« Dreborge et ¢f'" . Marsh and Nesman 12 Who reported that the allergen usually  has
a molecular  weight of (3000-70000) KD . IgE recognition pattern of geat and buffale milk
protein extracts was determined by the LLISA technique, these proteins were predominant both n
the intensity and frequency of their recognition by human allergic sera. Therefore; these component
¢an be regarded as major allergic component of goats and bulfalos milk extracts. This finding was
in line with the tinding of Dreborge et al """ who reported that the major allerg:;en is very abundapt

protein in the source material and is most readity extracts from the source.

ELISA resuly
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Estimation of totol fgE value

The rate of patients who had very probable allergy (>100 p/mi) was (43%) and this resy
was higher than that reported by other studies as the study of Hatlevig ef al'®. and Bock ' w
reported 25% and 7.2% respectively . The explanation of this discrepancy is based on differences i
animal specics, geographic areas, climates and genetic factor' ™,

Estimation of specific IgE value

The rates of patients who had specific 1gE positive ELISA results who were Lested wi

goat's and buffalos milk allergen were (58% and 57%) respectively which are similar to the rateg
Varjonen e/ o/ who reported that (58% and 55.5%) of patients tested with goat's and butfa
milk allergen respectively had positive specific IgE ELISA. There s
a significant difTerences P< 0.05 among age groups of patients tested with goars and buffa
milk allergen, regarding the rate of patients who had a positive specific IgE ELISA, these results
in agreement with that of (Hattevig et al "> wha reported that the immune responses was acqui
progressively during childhood, peaking between 15 and 25 years and declining gradually. Also,
rate of positive specific 1gE ELISA was higher in fomales tested with goats and buffalo's mi
allergens in compare to males and this result differ from the result of kanng etal'”’,, who repor
that the rate of positivity in patients up to 15 years of age is more frequent in males . 7]
explanation of this discrepancy depend on differences in genetic factor and climate!'”.
In rural region, the rate of goat's milk allergic patients (31.7%), and the rae of buffalo® mi
allergic patients (50.8%). Thesc results are in agreement with the results of Pepys U8 who reporfe
that §1.5% of patcint allergic to goat milk allergy and (50.5 %) allergic to buffale milk,. becausg
urban area people, as usually, use dried milk in which drying process is probably denaturat
protein so decreasing the antigencity of milk .
ELISA — inhibition
As far as the allergenic activity of protein was concerned, data presented in this work cledr
evidence that proteins of goars
and buffalo's milk extracts were the most clinically relevant inhalant allergens. Besides, allergens
of these extracts independently, accounted for a high percentage, in (goats milk extracts 81.8%
and buffafo's milk extract 85.1%) ; demenstrating that they were the main allergens from [the
goats and buffalos milk extracts and consequently other allergens might be present in the

extracts with a little allergenic importance

On the other hand, goat s milk allergen and buffalos milk allergen cross-reacted with co
milk allergen in IgE binding inhibition,. completely inhibiting the binding of specific IgE to &
other. It seems clear that these proteins bear the same allergenic epitopes. These results arg i

agreement with results of Hoffman 19 who reported that mammalian allergens of different speg i
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had been shown to cross - reacl such as allergen extracts from goats and buflalos milk extracts
cross — react with cow milk extract .
In conclusions, the prolein extract of goat's and buffalos milk have allergenic activitites and

there were cross — reaction a mong cow's , goat's and buffalo's milk.
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