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SUMMARY

Out of 100 milk samples collected from 45 buffa-
loes suffering from clinical mastitis and 535 milk
samples collected from 19 apparent healthy buffa-
loes, showed that 7 samples were positive for My-
coplasma from mastitic cases meanwhile no My-
coplasma was obtained culturally from apparent
healthy cases. PCR and indirect enzyme linked
immunosorbent assay (ELISA) were used here in
this study as a modern technique for diagnosis
and results obtained showed that all isolates with
the goover samples proved by conventional meth-
ods to be Mycoplasma bovis were also found to
be positive by the two methods.

Clinicopathological picture was described by hae-
matological and biochemical examination of
blood and serum samples of apparent healthy and

mastitic buffaloes.

INTRODUCTION

Mastitis is an economically important disease in
buffaloes. Mastitis among dairy cows and buffa-
loes still considered as one of the major diseasep-
roblems in dairy farms and dairy industry (Gha-
dersohi et al., 2004).It reduces milk yield and
consequently causes significant reduction of in-
come to dairy cattle and buffaloes breeders. A lot
of microorganisms are included as causes of bo-
vine mastitis. Among these Mycoplasma organ-
isms and several other bacteria characterized by
rapid spread within the herd causing sever drop
in milk productioh , prolonged disease course
poor response to therapy and high culling rates
leading to heavy economic losses in infected dair-
ies (Gonzalez and Wilson, 2003).

In Egypt, Mycoplasma species were isolated
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from mastitic miik of cows and buffaloes by sev-
eral researchers (Bayoumi, 2003; Mohsen, 2004;
El Shafey, 2005; Abd El Rahman, 2006 and Fili-
ossis et al, 2007) M.bovis and M.bovigenitalium
were the most commonly identified pathogens,
mostly from pneumonic calves,but occasionally
from cattle with mastitis and arthritis (Ayling et
al., 2004). Delay in diagnosis of mycoplasmal in-
fections in dairy herds can result in substantial fi-
nancial loss and the establishment of chronic car-
riers (Wilson et al., 2007). So detection of the
organism by PCR and ELISA are found to be the
methods of choice when sensitivity and rapidity
are needed (Svenstrup et al., 2006).

The biochemical :and haematological effect of
Mycoplasma on_adult buffaloes. were studied by
Dacie and Lewis (1991) who. studied the bio-
chemical finding of the serum of affiected ani-
mals revealed significant changes mainly in blood
glucose, comso! serum transamination and pro-.
tein profiles. Marked decrease was noticed i in total
red blood count and haemoglobm percent in mas-
titic buffaloescompared with normal cultural (Ul-

+

vund, 1990) L I R A LV
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The pﬁ?sent study was-aimed jnainly to:focus on
the presence of Mycoplasma ‘as a real cause of
mastitié In addition to apply: arwcomparativc, study
between tradltlonal method of isolation and iden-
tification and that of using ‘moderately recent
tools of diagnosis including ELISA and PCR.

Secondly a trial to discuss the effect of Mycopas-
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ma on different haematological parameters using

haemogram profile.

MATERIAL AND METHODS

Samples: For conducting this work 100 milk sam-
ples and 40 blood samples were collected from 40
buffaloes with clinical signs of mastitis. In addi-
tion, 55 milk samples and 19 blood samples were
collected from 19 apparently healthy buffaloes.
A) Preparation of milk whey for serological
testing.

Separation of milk whey was done according to
Fey et al. (1976), in which milk was defatted 1:4
with sterile distilled water and the casein. then pre-
cipitated by adjusting the pH 4.6 with diluted
HCL (0.5 N) and removed by centrifugation. The
supernatant whey was then immediately brought
to pH 6.6 with NaOH (0.5 N) lastly it was kept at
- 20° C till use,

B) Preparation of whole blood samples

Five ml were allowed to flaw freely and gently

into clean, dry and-acid washed bottles with a tu-

" ber stoppers.“The bottles contained (EDTA) as an-
" ticoagulant in concentration of { mg/mi. The sam-

ple was then gently and-thoroughly mixed. This

' samples was used for gvaluation of some hemato-

logical studies including total RBCs, Hb %,
PCV, McH, McHC and total and differential leu-
cocytic count, | |

C) Serum samples: Blood samples were taken in
dry clean centrifuge tubes. The collected blood

samples were centrifuged at 3000 r.p.m for 20
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mint. Clear nonhaemolysed sera were separated
by vials for ELISA test and for measuring serum
ALT, AST, Alkaline phosphatase (AP), Lactate
dehydrogenase, Total protein, Albumin, Globulin,

Glucose, Cholesterol and serum cortisol.

Isolation of Mycoplasma species:

The isolation of Mycoplasma was carried out ac-
cording to Jasper et al.. (1966); 0.2 ml of milk
samples was inoculated in to tubes containing
PPLO broth with horse serum, DNA, yeast ex-
tract, Thallium acetate and penicillin G sodium.
Tubes were incubated at 37°C for 3 days after
which one loopfull was cultured at 37°C in mois-
ture box and 10 % CO, for anther 3 days. Plates
were then examined directly under 25 X and 100
X magnifications for typical Mycoplasma colo-
nies. The negative plates condition and examined

daily for the growth of Mycoplasma.

Digitonin Sensitivity Test:-

The test was done to differentiate between Myco-
plasma and Acholeplasma which are capable to
grow on the media and cannot be differentiated
morphologically (Thurmond et al, 1989). The
zone of inhibition of Mycoplasma strains ranged
from 16 - 38 mm and in Acholeplasma from 8 -

14 mm.

Serological Identification of Mycoplasma by
ELISA (Ashwani Kumar and Garg, 1996):-
The sonicated whole cell antigen was diluted to 1

in 25 using carbonate - bicarbonate buffer (pH
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9.2), centrifuged at 10,000 G for 30 min and pro-
tein of supernatant was so adjusted that each well
of the plate received 1.75ug /well and 3.31 #g]
well protein of M.bovis and M.bovigenitalium,
respectively. Enzyme anti-globulin conjugate
used was horseradishproxides conjugated anti- -
bovine 1Gg (KPL co.).

The substrate used was 0.2mm soluticn (w/v) of
40 mm 2,2 -azino-di (3 ethylbenzthiazoline- sul-
fonate) (ABTS), which was prepared fresh in hy-
drogen peroxide solution with 0.5 M citrate buf-

fer. Disposable micro titer plates were used as test

vehicle for soluble Mycoplasma antigen. The op- -

timum dilutions of antigen and anti-bovine gam-

ma globulin- horseradish peroxides conjugate

were determined (Boothby et al., 1981). The opti-
mum dilution of antigen was 1:100 for M. bovis
(3.5 mg/ml) and M.bovigenitalium (6.6. mg/ml)
while the optimum dilution of anti-bovine gamma

globﬁlin conjugate was 1: 400.

Serum samples were analyzed for M.bovis and
M. bovigenitalium specific antibodies as provid-
ed earlier ,Boothby et al., (1981).

Results were expressed as provided earlier. Re-
sults were expressed as absorbance at 450 nm.
With each test batch, known negative and Myco-
plasmal hyper immune sears from cow and calves
were included for comparison. The range of max-
imum absorbance of reference negative serum

varied from 0.043 fo 0.195 for M. bovis antigen
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and 0.043 to 0.143 for M. bovigenitalium antigen
on the basis of about 65 readings of the same neg-
ative serum in our study and taken as cut off ab-

sorbance value for calculating ELISA end fiter.

Polymerase chain reaction for diagnosis of

Mycoplasma

1.Strains or isolates in 4 eppendorf tube (1 ml
each).

2.Centrifuge the tubes in a micro-centrifuge at
12,000 rpm for 5 minutes

3.Wash the cell pellet twice in 100ul of PBS.

4. DNA extraction and purification:

A. DNA extraction by rapid method (Fan et al.,

1995) ‘ '

1.Distribute 4 ml of culture from each Mycoplas-
ma

2.8uspended the washed pellet in 50ul PBS and
heat directly at 100°C for 10 minutes in a heat
block. _

3.Cool on ice or refrigerator for other 10 minutes.

4. Finally, the cell susﬁénsion was centrifuged for
3 minutes at 12,000 rpm and the supernatant
containing chromosomal DNA ‘was collected
and stored at 4°C, '

Primer selection:

Two oligonucleotide primers were selected as one
right and one left as described by Yleana et al,,
(1995), were prepared by Sigma (Germany).
Primer (1): 5§ CCT TTT AGA TTG GGA TAG
Primer (2): 5 CCG TCA AGG TAG CAT CAT
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TTC CTA T3

The total reaction volumes were 25 M containing
50ng of template DNA, 2U of DNA Taq polyme-
rase (Phaemacia), 0.5u! of 10mM DNTP and 200
ng of the M.bovis primer (1ul). PCR was per-
formed on a Progene Thermal Controller (U.K.).
The reaction conditions were as follow 3 cycles of
15 seconds at 94°C (denaturation), 2 minutes at
28°C (annealing), 3 minutes at 74°C (extension)
and then for 35 cycles of 15 seconds at 94°C, 2
minutes at 45°C, 3 minutes at 74°C. Ten micro li-
ter aliquots of amplified DNAs were electrophor-
esed in 2% agarose dels in TBE containing 0.5%
ethidium bromide at 100V. Five micrograms of
100bp DNA DNA ladder (Pharmacia) were also
rum in each gel as a standard. for size determina-
tion of DNA fragments the DNA was visualized
under ultraviolet illuminator and photographed.
Visualization was done in a transiluminator
(Spectroline, Model 312 A, 312 nm Ultravioiet,
USA) and photographs were taken by UV camera
(Polaroid DS 34 direct screen instant camera,
Engiand).

Blood hematology:- .

The hemoglobin content was estimated by Drab-
kins methods which described by Benjamin
(1970). The packed cell volume was carried out
using microhaematocrit tube after Coles (1986).
Total Red Blood Cell Count (RBCs) and total leu-
cocytic count carried out using haemocytometer
after Coles (1986).

Vet.Med.J.,Giza.Vol.55,No.4(2007)



Biochemical analysis:-

1) Determination of serum aspartate amino trans-
ferrase (Ast) ér;d ' Alﬁninc amino transferase
(ALT) were described by Reitman and Frankle
(1957).

2) Determination of total protein and albumin

loes suffering from clinical mastitis and 19 appar-
ently healthy buffaloes, results obtained reeled
~ that (7) samples were positive from mastitic buf-
faloes where no Mycoplasma isolates found from

the apparently healthy buffaloes.

Table(1):Prevalence of mycoplasmal mastitis from apparently healthy

and mastitic buffaloes.

, Animal No. of No. of Mycoplasma |
' animals samples species
Milk | serum | Mbovis | M.bovigenitalium
Apparently healthy 19 55 19 0 0
buffaloes
Mastitic buffaloes 40 100 40 5 2

were described by Sonnen wirth and Jarett
(1980) and Drupt (1974) respectively.

3) Determination of blood glucose using test kits
Sonnen wirth and Jarett, (1980)

4) Determination of blood serum cholesterol ac-
cording to Richmound (1973).

5) Determination of serum cortizole using radio-
immunoassay kits according to Calstonr et al.,
(1988).

6) Determination of serum lactate dehydrogenase
(LDH) according to Cabaud and Worblewski
(1938).

RESULTS
Out of 100 milk samples collected from 40 buffa-
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~Serological identification of mycoplasma isolates
revealed 5 M. bovis strains and 2 M. bovigenitali-

um by agar gel precipitation test.

Seroprevalence by ELISA:-

Table (2) reveled a higher antibodies seropreva-
lence of specific M. bovis in serum samples (52.5
%) and 8 % in milk whey in mastitic buffaloes
than those in healthy buffaloes (5.5 %) for M. bo-
vis / in serum samples and O % in milk whey sam-
ples. Seven of 40 (17.5 %) cases of mastitic buffa-
loes had sero-diagnostic / suspect M.
bovigentalium in serum samples and 5 of 100 (5
%) in milk whey samples Comparing by (11.7 %)
of serum samples and (1.81 %) for milk whey

samples in case of apparently healthy buffaloes.
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Table (2): Seroprevalence of M. bovis and M. bovigenitalium antibodies
in serum and milk whey collected from Egyptian Buffaloes by ELISA.

Mbovis | M bovigeﬁifalfum |
+Ve| -Ve| % +Ve|Ve-| %
e

P 525 i 5 175"
o g .

(FY PO L k|
AR L)

Results of PCR:

360

e 3 4
Lane 1: Low Molecular weight (Pharmacia)
Lane 2 : positive sample fo M.bovis
Lane 3: Negative sample to M.bovis.

Lane 4: Positive sample to M.bovis.
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fiematological profile and biochemical analy-

sis:- o _ | ‘ o

The results of hematological and biochemical ex-

aminations, of apparently and mastitic buffaloes

ure 1lfustrated in tables (3 -7). The results of hem-
atology contain haemogram and leukogram.

A) Haemogram: The mean values of total red
blood corpuscles (TRBes), hemoglobin content
Hb %, packed cell volume (PCV) % mean cor-
puscular haemoglobin MCH and Mean Corpas-
cular fienioglobin concentration (MCHC) are
presented i table (3).

Total RBCs Hb, McH and McHC showed sig-
nificantly decreased in mastitic buffaloes when

compared with the corresponding values of
licalthy onc¢, while PCV and MCV revealed
non significanl variation.

I} Lcukogram‘: The mean values of total whit
blood cells and differential Jeucocytic count in
apparently healthy and Mastitic buffaloes are
presented in table (4). The analysis of data re-
vealed no significant leucopenia, eosinopenia
and significant monocytosis in mastitic buffa-

loes than healthy ones.

Vet Med.d..Giza. Vol.55,No.4(2007)

Biochemical Exammatlon. . ‘
A) Table (5) shows the mean values of serum en-

-zyme activities of aspartate aminotransferasc

(AST), alaninaminotransferase (ALT), Alka-

line phosphatase (AP) and Lactic dehydroge-
- nase (LDH) in apparently healthy and mastitic

buffaloes. There are highly significant in all

parameter in the mastitic animal compared

with hecaithy one.

B) The mean values of total serum protein dlbu-

min, globulin and A/G ratio in healthy and dis-
cased mastitic buffaloes are tabulated in table

(6). There was a significant deciease in serum

- protein, albumin and A/G ratio of mastitic buf-
-faloes than healthy one, whilc serum globulin

level showed no significant increase in the

same animal than healthy buf_faloes.

C) The mean values of blood serum glucose, cho-

lesterol and cortisol activity in healthy and
mastitic butfaloes are illustrated in tab_l_é (7).
There were significant decrease in serum glu-
cose and significant increase in serum cortisal
concentration in mastitic buffaloes when com-

pared with healthy one.
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Table (3): Haemogram profile in both apparently healthy and
Mycoplasmal mastitic buffale,

o Apparently hgalthy-{‘“&lastmc h 1
“Total RBes 109/ Emni 6+ 1.1 ] 501£23% |
Baematocrit Pov_ |316£072  13017£L5 |
_Hemoglobin g/dl |84+ 0.13 '!__2_1910.55* |
‘MCv ~ I'525+04 1535409 |
McH i 1404017 | 11.58+0.31%*
McHo _1263+0.8 22005 066" |

Table (4): Mean values of total WBCs and differential leucocytic count,
in both apparently healthy and Mycoplasma mastitic buffalo,

Leucogram | | App. healthy | Mastmc F}
.‘WBcstotal(IOE‘pl) | |1145+ooz 10.8+0.10 |

“Neutrophiles % j 37.46 + 1 _J 35. 18+011‘
. . | Eosinophils % _| 4 16914032 | 4234020 |
- Differential Basoghﬂes% £ 0.44+018 | 0.08+0.10 |
‘L)mphocytes%' 60.00+2.0 | 60.01 +3.0

|
| l'Monocytes% | 4884046 | 6.50+0.51* 3

Table (5): Serum activity of AST, ALT, AP and LDH in both apparently
& ~ healthy and Mycoplasma mastitic buffalo.

{parameter | App.healthy | Mestic |
CAST TUAL  13219+091 H_7_s 01+416** |
l’ ALT TUL | 13.52+147  [1742%s501% |
{ AP TUL | 87.0+0.50 111214031

LDH IUL | 417, 01492 5 6903:17.1_='_=jj__m_m__wu_”_‘___‘;
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Table (6): Mean values + sE of serum T.P. a/b. glob and A/G ratio in
both apparent healthy and Mycoplasma mastmc buffalo.

i parameter H [ App. Healthy : i Mastmc ) f
“Total proteing/dl | 6.62+063 | 581 +1.9%
Albumin g/dl 3534091 ] 229+031% M];
e g/dl e ]:_.3__._‘.09_'-0.‘1. e j352 4_._0-34_‘ "_Jf
A/G mtlg% T }066 Toir }

~ Table (7) Mean values (1 st) serum glucose, cholesterol and cortxsul.
§ parameter | Arp. Healthy IMastmc o i
| Glucose mg/lOOnl ) ' 60 61 + 1.05 | 41.76 + 3.6%*
j Cholesterol mg/100ni | 141.76 +3.6 {138.6+4.6 .
[ Cortisul __mg/100ni [551+0.13_[8.01 +3.06%

1

* Significant p <0.05
- ** Highly significant p< 0.01
Ast : Aspartate amino transaminase.
. ALT: Alanine armino transaminase.
AP: Alkaine phosphatase.
LDH: Lactate dehydrogenase.

DISCUSSION " The present study was designated for screening
the prevalence of mycoplasal mastitis infection

Mycoplasmal mastitis is a potential highly con-  and evaluation of the current and recent diagnos-

tagious disease that can cause sever economic tic techniques.

losses in affected herds. Moreover, control of my-

coplasmal mastitis requires testing and culling of  Fristly using of conventional method revealed that

mycoplasmal positive animals as soon as possible ~ 7out of 100 mastitic milk samples were bacterio-

Gonzalez and Wilson, (2003). logically positive.
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Table(1) reveled that the isolation trials of Myco-
plasma species from clinically mastitic buffaloes
including M.bovis 5(5%) and M.bovigenitalium
2(2%) and this incidence of isolation was found to
be uitimately near to that obtained by Filloussis et
al.(2007) who detected Mycoplasma in mastitic
cases with percentage of 8.2%. On the other hand
Pal et al ., (1984) and E!l Shinawy et al., (1993) re-
corded higher percentage of Mycoplasma species
from clinical mastitis . These variation in the per-
centage of positive cases may be attributed to
breeding system , hygienic measures, immunolog-
ical states and rate of exposure of such animals to
pathogenic organisms as well as other factors.
Zaitoun et al., (1991). Current method used to di-
agnose Mycoplasma species infections are inade-
quate because 'they lack speed, sensitivity and
specificity Simecha et al., (1992}, Mchsen (2004),
Abd el Rahman (2006) and delay in diagnosis of
mycoplasma infections in dairy herds can result in
substantial financial loss and the-establishment of
chronic subclinical carriers: Wilson et al,, (2007).
Tt ‘ S

The commonlyased serological assays for Myco-
plasma are complement fixation, indirect haem-
agglutination, haemagglutination, each is relative-
ly insensitive for detection of the primery immune
response, Regalla (1995). So the demand of mod-
erate recent. technique for diagnosis become ur-

gent. .

The Indirect ELISA for detection of Ab to myco-

-k
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plasma infection is suggested to be an inexpen-
sive and sensitive method for rapid screening
large number of animals Davidson et al., (1981)
and Busolo et al., (1983;). We report here the pro-
duction of Indirect ELISA to the serological diag-
nosis of M. bovis and M. bovigenitalium infec-

tion in Egyptian buffaloes.

The seroprevalence of M. bovis specific ELISA
antibodies was higher in seram and milk whey
samples of mastitic buffaloes (52.5 % and 8%)
than apparently healthy buffaloes (5.5 % and 0
%). Similarly, M. bovigenitalium seroprevalence
in mastitic buffaloes (17.5 % and 5%} respec-
tively were higher than those -of apparently
healthy buffaloes (11.7 % and 1.81 %). It was ob-
vious that the serum antibodies were more clearly

presented than in milk whey samples (Table 2).

One of the goal of this study is to make a compar-
ative study-as mentioned before and it is worthy
to mention that PCR was found to he carried fast
and accurate tool-for diagnasis and this observa-
tion 'was 'in accordance to that mentioned by
DNA- based techniques, especially PCR can yield
rapid and specific diagnosis of infections caused
by M.bovis Hirose et al ., (2001) .

PCR result had confirmed that the isolates were
M.bovis by the presence of the specific band at
360 bp. Similar results were obtained by Yleana
et al.,(1995) who used the M.bovis PCR system to

Vet.Med.J.,Giza.Vol.55,No.4(2007)



detect the microbe in nasal samples of calves
from a herd suffered from an outbreak of pneu-
monia as well as Eissa et al. ( 2007). Also Ghade-
roshi etal.(1997) concluded that the PCR assay
was 10 times more sensitive than dot blot hybridi-

zation (Fig 1).

In comparison to culture, the sensitivity and spec-
ificity of the PCR method were 96.2% and 99.1%
for individual cow milk .However, in discrepant
cases where PCR was positive and culture was
negative, the PCR test was correct, sub sequent
PCR tests and culturing of the individual cow's
milk yielded positive results these results record-
ed by Cai (2005).

Concerning laboratory studies on hematological
profile including haemogram and leucogram in
clinically healthy and mastitic buffalo suffering
from clinical signs of Mycoplasma infection table
{3) revealed the mean values of the selected
haemogranic parameters. The results presented in
table (3) indicated that the haematological profile
of mastitic buffaloes showed significant decrease
in total RBC s count and hemoglobin value. 1t is
obvious from these results the mastitic animal
were suffering from variable degree of anemia as
reported by Dacie and Lewis (1991). Also results
in table (6) showed that there was significant de-
crease in total protein among mastitic buffaloes

which may be recorded as a matter of dietary dis-

order where plasma protein are sensitive to nutri-’

Vet.Med.J.,Giza.Vol.55,No.4(2007)

tional influence as recorded by Kaneko et al.
(1997). Also Ulvund (1990) observed hypoalbu-
minaemia could by attributed in adequate protein
synthesis as a result of mastitis which badly af-
fected the hepatic parenchyma leading to the fail-
ure of protein synthesis as recoded by Coles
{1986). On the other hand, the estimation activi-
ties of ALT, AST, LDH and Alk.Ph. Enzymes
(Table 5}, showed high significant elevation
which may be due to alternation in the metabolic
rate resulted from nutritional deficiency in mastit-
ic buffaloes Ulvund (1990). It was clear from the
obtained data shown in table (7) that serum glu-
cose level was significantly decreased. The low-
ered serum glucose level may be attributed to an-
orexia of mastitic buffaloes and depraved
metabolic processes which consequently reflect
up on glucose metabolism and consequently on its
level as mentioned by Coles (1986) and El-
Sangary (1999).

From the obtained data shown in table (7) the ser-
um cortisol level was significantly increased. The
high serum cortisol in mastitic buffaloes may be
attributed in malnourished animals to reduce
clearance rates or to increase secretion rates of the
hormone due to the decrease in insulin and T3

level resulting from fatting and mainutrition
(Henley and Judith, 1985).

In conclusion, results obtained indicate that with

no doubt that using of recent techniques as a tool
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for diagnosis shouldn't obliterate the use of con-
ventional culture method and this observation was
confirmed by the results obtained which indicat-
ed that although there is variation in incidence of
isolation with the use of but it is not go to the ex-
tent that obligate to use a method at the expense

of other methods.
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