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ABSTRACT

IgG and IgM levels in colostrum, milk and serum avguantitated by radial immunodiffusion. Concerntmatof
milk IgG was found to be 65 mg/ml at the colostqeniod. It further decreased to 3 mg/ml after Ddy df
lactation. However, the concentration of serum M&s constant throughout the reproductive cycle 18¥ig/ml).
Concentrations of IgM in Serum and milk range betw8.5-1.5 mg/ml and 0.2-04 mg/ml respectivelyh siight
higher values in serum. Hence, IgG was rather uUsedffspring immunity than for the defense of themmary
gland.
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INTRODUCTION

The mammary gland not only provides a vital nutrisource to the offsporings, but also serves ascessary
source of immunoglobulins. Immunoglobulins in thammary gland and secretion can be either derirad the
blood circulation or produced locally by plasmalselinderlying the epithelium. In ruminants, theee rio
transplacental shift of immunoglobulins to the &ts but they are passively transferred immedigtesgpartum [3,
8].

Many authors have determined the concentrationdiffefrent classes of immunogloubulins in the calast and
milk of the cow [6, 7, 13, 14,]. and human [4].

On the other hand, to date, no report is availiddé@nmunoglobulins in the milk and serum of theagdHence the
present study was carried out to determine the exdration of 1gG and 1gM in the milk and serum lod goat
immunochemically to establish normal values. Thayrhe useful in comparison with pathological caodis. The
data on the immunoglobulin concentrations in théostoum, milk and serum was correlated with theatieé

frequency of plasma cells as a prerequisite to tataeding the mechanism of humoral immunity.

MATERIALSAND METHODS

Animals

Milk (refer to colostrum and milk) and blood werellected from 4 non-pregnant (resting period) 6gpent (mid-
and late pregnancy) and 15 lactating (colostrunpdeaind 15, 30, 60 and 90 days after parturiticergn goats.
All animals were clinically normal at the time afrapling.
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Quantitative immunoglobulin determination

Serum was prepared from collected blood and stare2l0C°. Samples of milk and colostrum were dkdiby high
speed centrifugation (38,000 g for 30 min) and esfothe same way as serum samples. The single radial
immunodiffusion method of Mancini et al. [11] wadopted for measuring immunoglobulin concentratBriefly,

the antisera against IgG or IgM, diluted at 1:1@8re mixed with an equal volume of 3% purified agaking a

final 1.5% agar solution. The agar was then poimedishes so as to make one millimeter thick lajidrereafter,

the standard antigens at serial dilutions, millkenum were applied in the different wells madehmagar. Then the
precipitated ring diameter was measured after dintyfor four days at room temperature (RT). Dataexpressed

in units of concentration (mg/ml) for both serundanilk.

Antibodies and antigens

Anti-goat 1gG (Cappel) and anti-goat IgM (Bethyl.a were used as antibodies. Goat IgG and IgM anfig
(chemicon int CA. USA) were obtained for blotting the standard graph (Fig.1A,B). The mean and SBewe
calculated and comparison between various stagesnade using students t-test.

RESULTS

Immunoglobulins

The concentration of IgG in all samples was fouraterthan that of IgM (Fig.1A, B). The concentraiaf serum
IgG were rather constant throughout the differéagss of the reproductive cycle ranging from 8-1d/mi [Fig.1A
and Fig2 (3,4)]. In contrast, serum IgM concentnagi (range between 0.5-1.5 mg/ml) were variabld wime
fluctuation at the different stages of the reprdheccycle [Fig.1B and Fig.2 (6)].

Concentration of milk IgG was high at late pregnaand further increased at the colostrum periodrni@sml) but
decreased significantly after day 15 of lactati®dmg@/ml) [Fig. 1A and Fig.2 (1, 2)]. Then it slightincreased at the
resting period. Milk IgM was constant throughoua tieproductive cycle (0.2 mg/ml), although a sligictease (0.4
mg/ml) was evident at the colostrum period [Figdl Fig.2 (5)].
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Fig. 1: (A) A representative graph comparing 1gG concentration (logarithmic scales) vs. the precipitate ring diameter.

(B) A representative graph comparing IgM concentration (logarithmic scales) vs. the precipitatering diameter.

ScholarsResearch Library

18



Haider Ismail et al Annals of Biological Research, 2015, 6 (9):16-20

Fig. 2 ‘N[Tk 2 b §3m |

e~

Fig. 2: Example of antigens measurement. The wells contain dilution of the antigens, the precipitation zones are stained with Coomassie
blue.
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DISCUSSION

1gA is the major immunoglobulin in the colostrumhefmans and rodents [1, 2, 5, 4, 8, 19, 20]. Imptilesent study
the measurement of the 1gA concentration couldaatone due to the difficulty of obtaining pure 1fph plotting
the standard graph. However, an immunodiffusioreeirpent showed that it is a minor immunoglobulirthie goat
colostrum or serum (Ismail, unpublished data). Hailsls true for sheep and cow in which only low ams of 1gA
are present in colostrum [17].

IgG was found in the present study to be the précmm immunoglobulin in milk and serum. Its congatibn
increased at late pregnancy peaked at the cologtarind and sharply decreased during lactationséHimdings
confirm the result obtained in other ruminants &g where 1gG is the main immunoglobulin in colastr[3, 8,
13, 17]. The paucity of 1gG containing plasma céallgshe goat mammary gland (Ismail, unpublishedapat
comparison to the high concentration of 1gG inrthikk may lead to the suggestion that 1gG in thet goammary
gland is largely serum derived, which is consisteitth the findings in the cow and sheep [9, 12.

In this study the goat colostrum contained 65 mgifmlgG and 0.4 mg/ml of 1gM. Similar ranges of 1lgQGhe
colostrum were also given for the sheep and cowedsethe value of IgM in the goat colostrum waiitie lower
than in other ruminants [10, 18, ]. The levels offtb1gG and 1gM decreased after lactation day hb.r&pid fall in
immunoglobulin contents of the colostrum is alsocognizable in other ruminants for all immunoglobyiL5, 16].
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