Assiut Vet. Med. J. Vol. 43 No. 85, April 2000

Animal Health Research Institute
Assiut Regional Laboratory.

BEHAVIOUR OF MILK RING TEST ON MILKS
OF SOME FARM ANIMALS WITH SPECIAL

REFERENCE TO A MODIFIED SERUM RING TEST
(With 6 Tables)

By
A.F. BASTAWROWS; HA. ABD EL-KADER and M.A. ALY
(Received at 28/3/2000)

Qo el il g plans ol o dlglad die GLBU Al LAY o glu
Jshall adll Juaal Alal LA duald § LS aa

qbaﬂd‘M‘Jm“&M‘wJﬂhﬁﬂU”ﬂ/

ol e adnks e GUSY S LSS0 JEasd O shull Aol el 138 (5 5l
Syl o 23 Juas A8l ey Sy D gyl e AJAN Ao ) Sall Gl ga oy
DAY 3g) alall aS g 4l s jaadl QU e s SO o gl cadl Ll o3
oAt g Al i gadl Sl JLASY Mgl Sl Gl e of el LS
Wbty BN LYl o cadl sl 3 Y 13 Wsla 8 aasa g gl
Y gl e il dilida Aab e S deadd) e leldie (55 SIS
Yoo o py—dadl pdl Jadd lall JLEAYI Gl oL alie V5 Jeldly (ngalalls
G2 s B s o st cadl QY daaall 30 JUEAL Lpasd oS Jeas Al
a5 131 jshaall sl Juad el LAYy caliVG duadl ¢ D6 U1 el 8
e e jeid (5 Y] Lluaall @l LAY caila ) LSSV 13 Al dud all

Sl

SUMMARY

An investigation was carried out to find the real behaviour of milk ring
test (MRT) on milks of some dairy animals “free from brucellosis” to
which brucella positive sera was added. The results show that each kind
of milk had its own typical mode of behaviour with the MRT. On the
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other hand, the brucella agglutinins of the different animal species had
no distinct role in the behaviour of MRT because the results show that
MRT behaves nearly similar behaviour with the different brucella
positive sera added to cow’s, buffalo’s, sheep’s and goat’s milk. 250
animals were subjected to the tube agglutination test (TAT). A modified
serum ring test (MSRT) on the afore mentioned 250 samples of blood
sera (90 cattle, 70 buffaloes, 50 goats and 40 sheep). The results of
MSRT were in good agreement with those of TAT. The importance of
carrying out MSRT besides the other scrological tests for correct
evaluation of brucellosis in farm animals was stressed out.

Key words: Milk ring test, modified serum ring test.

INTRODUCTION

Since the milk ring test was first introduced by Fleischhauer
(1937), it has received increasing attention for detecting brucellosis and
it is now commonly used as screening test in dairy animals.

The milk ring test (MRT) is valuable for locating infected dairy
herds with minimum cfforts and expenses, thereby eliminates the needs
for numerous blood testing in herds free from brucellosis.

Nature of MRT reaction in farm animals has been studied by
some workers where it is noticed that there are controversial opinions
regarding the formation of ring or sediment. Both ring and sediment
types of reaction have been recorded in MRT by using milk samples of
cow (Ogonowski, 1955), buffalo (Shalash, 1957 and Ayoub et al., 1965)
sheep and goat (Ayoub et al., 1966). The simplicity and efficiency of the
MRT drew attention of some investigators to make use of it as a sera-
diagnostic method, for rapid detection of brucella agglutinins in blood
sera (Fleischhauer, 1953 and Roushdy and Moursy, 1964).

In the view of the above results reported by these investigators in
different countries and unfortunately the lack of literature concerning
these points in Assiut Governorate, it is thought to study the nature of
MRT in she-donkey, she camel, marc and human milks.N‘Thereforc, this
work was planned to study the real behaviour of the MRT on milks of
some  dairy animals free from brucellosis to which brucella positive sera
was added. Also to evaluate the modified serum ring test (MSRT), for
the examination of blood sera of cows, buffaloes, sheep and goats using
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brucella negative cow’s milk as a diluent for the blood sera under

examination.

MATERIAL and METHODS

I- Samples:

(a) Brucella negative milk samples were collected from cow, buffaloe,
sheep, goat, donkey, camel and horse free from brucellosis as well
as, human milk sample was obtained voluntarily from volunteer
woman free from brucellosis.

(b) Brucella suspicious and positive sera having titers ranging from 1/10-
17320 of cow, buffaloe, sheep, goat, horse, donkey, camel and
human obtained from brucella unit Animal Health Research - Assiut
Lab.

(¢) A total number of 250 serum samples of 90 cattle, 70 buffaloes, 50
goats and 40 sheep were collected from governmental and private
sector farms in Assiut.

H- Experiments:

(a) Milk ring test (MRT) was performed according to the method
recommended by Alton et al. (1988). The antigen used in this work
was Haematoxylin stained B.abortus antigen supplied by Vet. Sera
& Vaccine Research Institute Abbasia, Cairo.

(b) Tube agglutination test (TAT) according to the method described by
Alton, et al.,, (1988), using tube agglutination test antigen obtained
from Vet. Sera & Vaccines Research Institute Abbasia, Cairo.

(¢) Modified serum ring test (MSRT). It was carried out according to the
method by Roushdy and Moursy (1964).

RESULTS

The obtained results were recorded in Tables 1- 6.

DISCUSSION

It was generally observed that the reaction of negative cow’s milk
to which was added positive serum of cow or other species (buffalo, goat
and sheep) showed a thick blue coloured ring (2-4 mm) placed through
out the fat layer with decolourization of milk column in variable degrees
without any formation of agglutination in the bottom of the tubes (Table
1). The behaviour of the reaction was suggested to be due to the
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adsorption affinity of cow’s milk fat. Kenyon et al. (1966) demonstrated
under oil-immerssion lens that antigen particles yet adsorbed over the fat
globules. Thus, giving conclusive reason to suggest the role of fat
globules in the ring reaction type milk samples and indicating that the fat
globules of the sediment milk do not participate in the antigen antibody
clumps (Ahmed and Abd El-Aal, 1996). Furthermore, Tanwani (1970)
suggested that the particular type of reaction is due to the nature of
surface of fat globules, which has some characteristic consistency.

The behaviour of the reaction in buffaloe’s milk started by the
formation of stained clumps which descend to near the bottom. Later a
part of such clump tends to float to form thin ring below the fat layer,
while the rest dropped to the bottom as an agglutination disc with
variable degrees of decolourization of milk column (Table 2). Ahmed
and Abd El-Aal (1996) found that among 31 MRT buffaloe’s milk
positive samples 54.9% showed ring reaction, 22.4% sediment and 22.4
both ring and sediment, The behaviour of the reaction in buffaloe’s milk
suggested to be due to the attracting power supposed to be owned by
buffaloe’s fat and also probably to gravity of the antigen antibody
compound formed (Ayoub et al., 1965). The variation in milk ring test
reaction have been attributed in milk ring test reaction have been
attributed to size and disparity in size of fat globules (Patterson and
Deyoe, 1977). However, Soni ( 1979) studied the relation ship of MRT
results with fat globules size in buffaloes and found that in milk samples
with large fat globules (av. 6.6 09 mum, diam.) a ring was observed,
but in samples with medium fat globules (av. 4.4 £ 1.1 mum, diam.) a
sediment and ring occurred together, while in samples with small fat
globules (diam 2.8 + 0.6 mum. diam.) only a sediment was secn.

The behaviour of MRT in cow’s milk is completed within one
hour (Table 1), while in casc of buffaloe’s milk it is completed at the end
of three hours (Table 2). An effect probably due to the slow creaming
ability of buffaloe’s milk.These findings substantiate what has been
reported by Roushdy and Moursy (1963) who found that the positive
MRT reaction in buffaloe’s milk developed somewhat slower than in
milk from cows having the same blood serum titer.

The nature of ring phenomenon in the MRT consists of two
phases, the first phasc is marked by loss of ability of particles to remain
in suspension which may be due to the specific antibody antigen
reaction, while the second phase is characterized by the adsorption of the
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antigen antibody compound onto the surface of the fat globules (Hajdu,
1964).

It was generally observed that the intensity of colour after the
addition of antigen in buffaloe’s milk column was lighter than that of
cow’s milk either before or after incubation. While the decolourization
of milk column in both milks simulate each other after over night
refrigeration.

In both goat’s and sheep’s whole milks the MRT reaction usually
begins with the formation of a complete agglutinating disc or not well
formed agglutinating particles in the bottom of the tubes of goats and
sheep milk respectively, associated with gradual decolourization of milk
column. Later some of the agglutinating particles may ascent to form a
thin complete or incomplete ring under the fat layer of milk containing
high or low concentration of the positive serum titers, while in very low
concentration such ring formation usually did not occur. Milk of both
sheep and goats gave its behaviour in 2 hours (Tables 2,3 & 4).

As regards cow’s, buffaloe’s, sheep’s and goat’s milk, our
findings concerning the behaviour of MRT reaction after positive serum
was added in decreasing amounts, showed full agreement with those
reported by Nada (1979); Nada (1982); Bastawrous (1987) and Ahmed
and Abd El-Aala, (1996).

The results obtained in this work showed that there was similarity
in general behaviour of MRT between she camel’s, she donkey’s, mare’s
and human’s milk with slight difference in that the discs were not well
formed in case of mare’s milk cven after two hours at 37°C. The disc
formation is completed in she camel’s, she donkey’s and human milk in
one hour while the behaviour in casc of mare’s milk is completed at the
end of three hours (table,5). This behaviour which might be ascribed to
the nature of mare’s milk has not yet been as far as our knowledge fully
interpreted by investigators.

Information derived from the results reported in Tables (1, 2, 3
and 4) rcveal that the MRT behaves nearly similar behaviour with the
different brucella positive sera added to cow, sheep, goat and buffaloe’s
milks. From the results achieved, one can easily conclude that brucella
agglutinins of the different species have no distinct role in the behaviour
of MRT. This conclusion substantiates what have been reported by
Ismail (1976).
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From the results obtained in Table (6), it is evident that 73, 59,
45 and 31 serum samples of cows, buffaloes, goats and sheep
respectively having a negative blood serum titer by using TAT, did not
respond positively to the modified serum ring test (MSRT) at any of the
serum dilutions used indicating that the TAT and MSRT are 100%
specific. Cow’s milk was preferred to buffaloe’s milk as a diluent for
blood serum under examination due to the fast creaming ability of cow’s
milk and thus, the fast development of MRT reaction. The beginning of
ring formation in tubes incubated at 37°C could be detected after 8-15
minutes (Roushdy and Moursy 1963).

The correlation between negative, suspicious and positive TAT
and MSRT was obtained in Table (6). It was observed that sera of
animals showing negative reactions to TAT gave negative MSRT, while
the suspicious and weakly positive reactions to TAT gave erratic results
to MSRT. On the other hand, animals with a serum titer of 1/80 or more
were invaribly positive to MSRT.

As far as we know, little available literatures dealing with the
MSRT, and therefore it was hard to discuss the aforementioned results
but generally these findings agree 1o certain extent with those reported by
Roushdy and Moursy (1964).

In conclusion, each kind of milk had its own typical mode of
behaviour with MRT. The MSRT is a time safer and simple to perform
test for diagnosis of brucellosis in dairy farm animals with other
confirmatory tests. A positive MSRT reaction at a serum dilution of
1/40, could be considered indicative of infection as compared with TAT.
While animals, whose blood sera show a doubtful results at this dilution
showed be retested after one month.

In spite of the facts mentioned in this work. We are still on the
intension that further investigations including the practical utilization of
the test as a confirmatory test in parallel with other serological tests for
individual animal of all species of dairy farm animals.
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Table (6): Results of serum ring test on serial dilutions of blood sera of known titer

using milk as 2 diluent

Bload Response to secum ring test
serum Species Rate of serum dilution using cow’s negative milk
titer No. of samples
10 1720 140 180 11160 1320 Total
C 73 - % 3 % F
0 {-ve) B 59 (-} - & - 22 R 208
su 31 () . 2 « s 2
Go 454 - - - s e
C 6 - = < E =
304, 1
3i-)
e B 2{) = = . E 2 u'
Sh 3 = - - B &
' LIS
|
L_ Ga () . . - - . .
i - ¢ | 4w e RO = = 2
120 B 2¢0 | L ‘ - . . 2
St Li+) [ (REH) - = . | e
Ga -- - - - - -
C 2(+H) ), . 2 - .
i+
1/40 B 3= 2 (44), =+ B - - 7
1+
Sh 1{++) 1+ - - - #
Go T+ 1+4 1+ 4 - -
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Table (6) : continued

Blood Response to serum ring test
serum Species Rate of serum ditution using cow’s negative mitk
titer No. of samples
1710 1720 1/40 1/80 17160 1320 Total
C 3+++ 3 (4+4+4) 3(++4) 3(+4) - .
/30 B 1++ 1 +++ Ja— T+ . = 7
Sh P RELECI T Thes 14++ - -
Ga 244+ 2+ 244+ Fots, - 5
1+
G et T ] 1(+44) T T++ T
1160 B [Eaas 1{+++) 144y T+ 1++ - 5
Sh 244k 2{+++) i 2(=44) Jaad, 244 N
14+
Go R R P oo 144 [re
< == T e 14+ [ 104)
1320 B 244 2+ ‘ 244+ 24+ ‘ T+, )+ 2(+) 4.
Sh e | T 1+ 14+ 1= 1(+)
Go ; - .
Total j o 250
C=cow =T
B = buffalo
Sh ~ sheep
Go = goat
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