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ABSTRACT: The population of different T cell markers viz. BoCD4" , BoCDS" and BoWCl"
cells were analyzed using monoclonal antibodies (MAh) against T cell markers by
Flowcytometric analysis There was significant increase in BoCD4" and BoWCI™ T cells
compared to healthy buffaloes (P<0.05). An increase was also recorded in BoCD8" cells of
mastitic buffaloes as compared to normal buffaloes but this elevation was not significant

(P>0.05) After the start of homeopathic treatment there was a gradual decrease in BoCDfP*’ T



cells on day 5 and 10. However, on day 20 there was an increase in this cell subpopulation which
was significant. There was significant increase in ratio of BoCD4+- BoCD8" Thymphocytes on
day 5 and day 10 post treatments indicating an up regulation of BoCD4 " On day 20 there was an
apparent reduction in mean ratio of BOCD4™ BoCD8+ Tlymphocytes hut it remained more than

one which is indicative of active immune response.
Keywords: Flow cytometry, BoCD4" Lymphocyte, BoCD8 T Lymphocyte, Mastacure.

INTRODUCTION - In the present study, flowcytometric analysis of BoC°D4", BOCD8 * and
BoWCI" T cells was conducted using monoclonal antibodies (MAb) against T cell markers to
analyze the effect of mastacure, a homeopathic medicine in treatment of mastitis by studying

phenotypic distribution of T cells subpopulation in the milk of mastitic buffaloes.

MATERIAL AND METHODS - Five animals suffering from sub clinical mastitis (SCM) were
treated with the medicine @ 30 drops orally thrice a day for 20 days. Five normal animals were
kept as control and subjected to same treatment with mastacure Untreated group. For laboratory
examination, milk samples were collected once before treatment and then on days 10, 20 and 30
after start of therapy. Leucocytes were .................. the population of different cell viz
BOCD4" BOCDS" and BOWC1" T cells were analyzed by PACS “Fluorescent activated cell
shorter) using monoclonal antibodies (MAb) against the T cell subpopulation by flowcytometry
as per the method of Sharma ct al. (1990). A FACS calibur flow cytometer (Becton-Dickin- son)
and Hewlett Packard Software wore used for data acquisition, arid analysis of MAb leukocyte

staining patterns

RESULTS AND CONCLUSION - The present study demonstrated that after the start of
homeopathic treatment there was a gradual decrease in BoCD8" T cells on day 5 and 10.
However, on day 20 there was significant increase in this cell subpopulation. Earlier reports
suggested that CB8" lymphocytes activated during bacterial infection can suppress important
host immune responses Holly et al., 1988; Hisatsune et al., 1990; Park et al. 1993) and
subsequently, the large proportion of CD8" lymphocytes relative to CD4" lymphocytes may
suppress the activity of these cells', thus contributing to delayed host immune responsiveness
during the early stages of pathogenesis. It appeared that the up regulation of BoCD4" T cells on

different days following mastacure treatment reported in the present study might be responsible



for enhanced bacterial clearance from mammary gland as revealed by absence of bacteria in milk
following treatment with mastacure. There are evidences which showed that, bovine
lymphocytes mediate direct antibacterial activity and this activity is dependent on IL-2
activation, an important cytokine, secreted by CD4" T cells (Shafer- Weaver et al. 1996 and
Sordillo et al., 1991).

Before treatment

Table 1. Sequential changes in the proportions of bOCDS8 positive T-
lymphocytes in the milk samples of normal and mastitic buffaloes

before and after administration of mastacure.

Status Before Treatment Days post treatment
5th Day 10th Day 20th day 30th day
Mean teal Mean teal Mean teal Mean | te Mean | tea
+SE +SE 1+SE 1SE +SE

Normal 13.6 1.56 10.9720 | 0.36 9.1320 1.16 6.71 3.52¢ | 13.39 | 1.73

+1.71 +2.85 +2.27 +0.10 +1.55
SCM 19.91 124 13.89 2119 18.22
+3.66 12.82 +3.41 +4.11 +2.32

CD at 5% = 6.08

1. * significant (P<0.05)

2. ** highly significant (P <0.01)

3. Mean with different superscripts differ significantly.

The present study revealed that on day 5 post treatment only two quarters were having

streptococcal infection and showed simultaneous increase in CD4+ cells. On day 10, 20 and post
treatment only two, three and one quarter, respectively were found culturally positive for Str
agalatiae whereas by one quarter on these days showed isolation of S. aureus. Our study
revealed that there was significant up regulation of CD4+ cells from day 5 to day 10 as
compared to CD8+. It seems that homeopathic medicine was exerting a synergistic effect in

increasing CD4+ cells. Activated CD4+ lymphocytes can then secrete interleukin, such as 1L-.2,



which can convert macrophages into potent effecter cells. (Kalish and Schlossman, 1985).
Consequently, these macrophages trigger mitrobial defense mechanism during early phase of

disease (Kaufmarin, 1993; Nickerson, 1985) leading to active phase of recovery.

Table 1. Sequential changes in the proportions of bOCD4 positive T-
lymphocytes in the milk samples of normal and mastitic buffaloes
before and after administration of mastacure.

Status Before Treatment Days post treatment

5th Day 10th Day 20th day 30th day
Mean teal Mean teal Mean tcal Mean teal Mean teal
1+SE 1+SE +SE 1+SE 1+SE

Normal 8.85 3.2 11.45 8.79 12.81 40 | 1092 3.70 11.24 0.3

10.58 A 10.62 *E 10.33 2* | +1.25 * +2.59 7

SCM 14.22b¢ 25.152 26.86° 21.6s 12.67°

+1.53 +1.42 +3.48 +2.59 +2.87

CD at 5% = 7,37 significant (P<0.0S)
2. highly significant (P <0.01)

3, Mean with different superscripts differ significantly.

However, further studies are required to elucidate the functional significance of up regulation
of BoCD4'T cells subpopulation following homeopathic treatment, particularly cytukine
profiling following mastacure treatment which will reveal the immunological basis of

homeopathic treatment in cure of mastitis
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ABSTRACT: The population of different T cell markers viz. BoCD4t, BoCDET and
BoWO1T cells were analyzed using monoclona! antibodies {MAh) against T cell markers hy
- Floweytometric analysis There was significant increase in BoCD4* and BoWCL1™ T cells
compared to healthy buffaloes (P<0.05). An increase was also recorded in BoCD8™ cells of
mastitic buffaloes as compared to normal buffzloes but this elevation was not significant
i s iﬁﬂ%@%@wt—@e was a pradual decreage in BoCD8™
T cells on day 5 and 10, However, on day 20-there was an increase in this cell subpopulation,
which was sxgmﬁcam There was significant increase in ratio of BoCD4™": BoCDRY T lym-
phocytes on day 5 and day 10 post treatments indicating an up regulation of BoCD4™. On
day 20 there was an apparent reduction in mean ratio of BoCD4": BoCD&™ T lymphoeytes

hut it remained more than one which is indicative of active immune response.

=

Key words: Flow cytometry, 80CD4™ T Lymphoeyte, BoaCD8™ T Lymphocyte, Mastacure.

INTRODUCTION - In the present study, flowcytomatric analysis of BoD4%, BoCD8*
and BoWC1* T cells was conducted using monoclonal antibodies (MAb) against T cell mark-
ers Lo analyze the effect of mastacure, 2 homeopathic medicine in treatment of mastitis by
studyving phenotypic distribution of T cells subpopulation in the milk of mastitic buffaloes

e T Pleass

MATERIAL AND METHODS - Five Fimals suffer.ng P
(SCM) were treated with the medicine @ 30 drops orally thrice. a day, for 20 days. Five
normal animals were kept as control and subjected to same Treatment with mastacure
as that in treated group. For laboratory examination. milk samples were collected once
bafore treatment and then on day §, 10, 20 and 30 after start of therapy. Leucocytes were
isolated from milk on histopaque gradient. The population of different T cell viz. BoCD4™,
BoCDB* and BoWC1™* T cells were analyzed by FACS (Fluorascent activated cell sherter)
using monoclonal antibadies (MAb) against the T cell subpopulation by floweytemetry as
per the method of Sharma et al. (1990). A FACS calibur flow cytometer (Becton- Dickin-
son) and Hewlett Packard Software were used for data aequisition, and analysis of MAD

leukoeyte staining patterns.
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The presént study revealed that on day 5 post treatment only
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RESULTS AND CONCLUSION - The present study demonstrated that after the start
of homeopathic treatment there was a gradual decrease in BoCD8* T cells on day 5 and 10
However, on day 20 there was significant increase in this cell subpopulation. Earlier reparts
suggested that CD8™ lymphocytes activated during bacterial infection can suppress impor-
tant host immunc responses (Holly et al., 1988: Hisatsune er al , 1990; Park et af., 1993 and
subsequently, the large proportion of CD8™ lymphacytes relative to CD4™ lymphocytes may
suppress the activity of these cells, thus contributing to delayed host immune responsive-
ness during the early stages of pathogenesis. It appeared that the up regulation of BoCD4*
Teells on different days following mastacure treatment reported in the present study might
fe responsible for enhanced bacterial clearance from mammary gland as revealed by ab-
sence of bactena in milk foliowing treatment with mastacure. There are evidences which
howed that bovine lymphacytes mediate direct antibacterial activity and this activity i
dependent on [L-2 activation, an important cytokine, secreted by CD4™ T cells (Shafer
Weaver el al., 1996 and Sordillo et af., 1691).

Table 1. Seguential changes in the proportions of bOCDS positive T-lymphocytes in
the milk samples of normal and mastitic buffaloes before and after admini-
stration of mastacure.

S‘tratus Before t;eatment Days post treatment

¥ &
5 day 10% day 20t day 30 day
Mean  t Mean ey Mean b Mean foy Mean teai
b asy dirs e o £5E +SE +SE +SE +SE
Normal s, 471360 156 1097 036 9.3 L1 6710 3.52% 1339 173
+1.71 £2.85 " §E3.27 £0.10 +1.55
SCM 19.91 12.4 13.89 21.19 18.22
3,66 +2.82 £3.41 +4.11 +2.32

CD at 5% = 6.08

1. ¥ significant (P<0.05)

2. ** highly significant (P<0.01)
3. Mzan with different superscripts differ significantly.

two quarters were having
streptococcal infection and showed simultaneous increase in CD4* cells. On day 10, 20 and

30 post treatment only two, three and one quarter, respectively were found culturally positive
for Str. agelactice whereas ozily one quarter on these days showed isolation of S. aureus. Our

" 'study revealed that there was significant up regulation of CD4 cells from day 5 to day 10 as

compared to CD8. It seems that homeopathic medicine was exerting & synergistic effect in
‘ in, such as LL-

increasing CD4* cells. Activated CD4™ lymphocytes can then secrete in
2, Which can convert macrophages into potent effecter cells. (Kalish and Schlossman, 1585).

Consequently, these macrophages trigger microbial defense mechanism during early phase of
disease (Kaufmann, 1993; Nickerson, 1985) leading to active phase of recovery.
I:!__"___————————-'_::
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Table 2. Sequential changes in the proportions of bOCD4 positive T-lymphocytes in
the milk samples of normal and mastitic buffaloes before and after admini-
stration of mastacure,

Status Before treatment Days post treatment
5t day 10" day 20 day 30 day
Mean Ly Mean Ly Mean by Mean f. Mean I
*SE +5E +SE +SE +SE
Normal 8.85 3.2 11.45 879 1281 44 10,92 3.70 11,24 0.3
£0.58 7" #)62 H% +0.33 2° £325 ¢ £2.59 7
SCM 14.22% 25,152 26.86° 21.67 12.67¢
£1:83 x1.42 +3.48 £2.59 12,87

CD at 5% = 7.37

L = significant (P<0.05)

2. ** highly significant {P<0.01)

3. Mean with different superscripts differ significantly

.

However, further studies are required to elucidate the functional significance of up regu-
lation of BoCD4* T cells subpopulation foliowing homeepathic treatment, particularly cyto-
kine profiling following mastacure treatment which will reveal the immunological basis of
homeopathic treatment in cure of mastitis.
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staphylococeal enterotoxin B : Identification of a suppressor cell eircuit in the generation
of suppressor effector cells. Immunology. 64: 643. Kalish, R. and S.Schlossman. 1985. The
T4 lymphocyte in AIDS. New England J. Med. 313: 112. Kaufmann, S.H.E. 1993, Immu-
nity to intracellular bacteria. Annu. Rev. Immunol. 11: 129. Nickerson, S.C. 1985. Immuneé
mechanisms of the bovine udder : an overview. J. Am. Vet. Med. Assoc. 187: 41 Park. Y.H ,
Fox, L.K., Hamilton, M.J. and Davis, W.C. 1993. Suppression of proliferative respense of
BOCD4™ T lymphocytes by activated BOCDS® T lymphocytes in mammary gland of cows
with Stephylococcus aureus mastitis. Ver. Immunol. Immunopathol. 36. 137-151. Shafer-
Weaver, K.A, and Sordillo, L.M. 1996, Enhancing bacterizidal activity of bovine lymphoid
cells during the periparturient period. oJ. Datry Science. 79:1347-1352. Sharma, R. (1990)
Immuno-pathogenesis of hovine respiratory syncitial virus in experimentally infected labs
Thesis. University of Liverpool, UK.00000, Sordillo, L.M., Campos, M. and Babiuk, L.A
1991. Antibacterial activity of bovine mammary gland lymphocytes [ollowing treatment
with interleukin-2. J Dairy Sci, 74: 3370-3375
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Proceedings of the Technical Programme Committee Meeting of the
Departmients of Central Vety. Laboratory, Teaching Vety. Clinical
Service Complex, Animal Biotechnology and Vety. Surgery &
Radiology held on 5.8.2005.

The mesting quas chaired by Dr..Jit Singh, Addl. Director of Research and was altended by the
Dean and HODs, COVS; HODs of APP, BMB, AN, LPM, Director, TVCSC, Director, NRCE.
faculty of all cgncerned Departments.and Associate Director (V&AS), Directorate of Research.

The s alient rgsearch findings, observations iade and decisions taken w.r.t. different research
schemes in operation these departments are as under:

Central Vet.‘g_. Laboratory

Research Sr"q;:hemes:

1. C{a)VCL-1-NP(Agri.) “ Eticlogy and diagnosis of mastitis and infectious abortions
in animals”

2. C(g), COVS4-0A “Testing of sheep flock for brucellosis”

3. C(a)COVS-1-Plan (Agri.) “Establishment of Central Diagnostic Laboratory”

Salient Research Findings £004-2005:

+ Monoclonal antibody based competitive ELISA was standardized 2nd used for detecting

brucellosis in cattle.

Tesling of all the 6742 sheep belonging lo Central Sheep Breeding Farm for bruceliosis was

achieved: using ELISA. It was more effective in detecting brucellosis infected sheep than
RBPT.

¥ A lotal 3448 clinical and milk samples (2391 clinical 955 sub clinical mastilis & clinical

malerial); were cullurally examined. Resulting isolales were dentified and subjected 0
antimicrobial sensitivity testing.

|
¢ Microbial load of 280 semen samples received from different semen banks in Haryana ware
delermined and antibiogram of resulting organism were communicalen,
¢ DAS-ELISA was standardized for deteclion of staphylococcal mastilis in cows ang 174 milk of
samples CCSHAU farm were screened using Lhis assay,
L]

Out of eight diagnoslic tests subjected to 100 milk samples, iactate dehydrogenase (LDH)
enzyme: assay was found lo be the besl test for detecting sub clinical mastilis in cows,

followed! by spol TIA (frypsin inhibition assay) and MAMP (miodified aulendorfer mastilis
probe) test. :

Evaluation:

The research work under taken during the year 2004-05 was found
evaluated as most satisfactory.

Recommendations generated for field application: =

s Spot Tnpsin Inhibition .Assay (TIA) and bromothymol blue (BTB) piate tesl can be
conducted in the field conditions by the side of animals Lo d etect s ub clinical masiilis
Demonstration and practice of these tests was imparied 1o fourly field velerinarian:

Mastacure gave encouraging resulls in trealing cases of olood in milk tzal sigrose 2
obstruction, milk lel down problemis and sub acute sireptocogeal masilie Thz i
econpniical when more than onequarter ol animal s affected
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