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SUMMARY

Dairy goats treated with oxytetracycline revealed
a significant reduction in lymphocyte transforma-
tion which occurred 3 days post treatment and
lasted for 4 weeks. At the same time the chemo-
tactic index of PMN cells showed a significant
decline for 2 weeks. Decline in phagocytosis and
killing percentage started on 3rd day and persist-
¢d through the 2nd and 3rd weeks. No changes
have been recorded for IgM, but IgG started to

decline after one week and continued for 2

Weeks,

Milk Parameters recorded decrease in milk pro-
tein for two weeks and elevation in milk urea for
°N¢ week and decline in milk lactose for 3 days.
On the other hand no significant alteration in

milk, fat, T.S., SNF or SCC. has been recorded.

INTRODUCTION

Oxytetracycline are bacteriostatic antibiotics that
act as inhibitors of microbial protein synthesis by
chelating cation - containing enzymes at the ribo-
somal level Seligman et al.,(1980). They are sup-

posed not to influence the protein synthesis in

mammalian cells. In the last years it has been

demonstrated repeatedly that oxytetracycline are

taken up by mammalian cells and even that they

‘are concentrated intra-cellularly. Being chelating

353

agent, it is reasonable to expect tetracyclenes to
have effects also on the mammalian cells Somlen
et al., (1983). It has been shown in several reports
that oxytetracycline do affect a number of cellu-
lar functions i.e, those of granulocytes, lympho-

cytes (Hassan, 1994).

Stemmed from the previous notion the present
study was designed to gain more explicit infor-

mation on the possible effect_of oxytetracycline
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on the systemic immunity in dairy goats and its
possible proﬁlc» in their milk yield, since oxyte-
tracycline are frequently used for the treatment of

many infections.

MATERIAL AND METHODS

1- Drug :- panterramycine long acting (oxytetrac-
ycline- phyzer).

2- Animals :- 6 dairy goats were devided into two
equal groups. The first group was injected with
oxytetracycline. Meanwhile, the second served
as acontrol. |

3- Blood samples (Heparinized blood and ser-
um):- Jugular vein puncture was used to col-
lect blood samples at one hour prior to oxyte-
tracyline injection, after 3 days post treatment
then weekly up to the 6th week for determina-

tion of the cellular and humoral immune per-
formances .

4-Milk samples :-
Four milk samples were collected aseptically
one hour before oxytetracyline treatment and
post treatment for the evaluation of milk con-

stituents.

5- Tissue culture media RPMI 1640 (Sigma) was
prepared  with addition of 109

foetal calf ser-
um (Sigma),

- Determination of Phagocytic Killing anqd
chemotaxis activities of PMN :.

Polymorphonuclear cells were isolated from
blood by the method described by Rouse et al,,
(1980). The mixture of PMN and bacteria (S-
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aureus) was incubated at 37°C for 2 hoyrg Wit
fegular stirring -and then the mixture wag o,
trifuged at 200xg for 5 min at 4°C. The Super.
natant was used to cstlmate the percemage of

' bacteria phagocytosed, Woldehiwet and Roy.
an, (1990). The mixture of bacteria and PMN
was treated with one cycle of freezing ang
thawing and the percentage of bacteria killeg
was estimated according to the formula .
scribed by Woldehiwet and Rowan, (1999
The chemotactic index of PMN were calculat.
ed using the chemotaxis under agarose tech-
nique based upon migration patterns to chemo-

tactic factor. (E. coli filtrate) (Nelson and
Imons 1975). .

- Determination of immunoglobulin levels in
serum : -

Commercial radial immunediffusion plates
were used to quantitate the immunoglobulin
(IgG and IgM) in serum according to the it
structions supplied with each kit (the binding
site, U.K.) (Mancinj et al., 1965).

Lymphocyte transformation assay :-

The lymphocyte transformation using MTT Y™

Phocyte blastogensis micro assay was carricd ou

4 described by (Denizot and Lang 1991) wil

Some modifications (Malsak and Reynolds 1993

Lymphocyte proliferation was measured bY e

blastogenesis assay using 3- (4,5 dimethy! [hiaZOl

1-2) - 25 diphenyl tetrazolijum bromide MTT

(Sigma USA) a5 5 tetrazolium dye. MTT st

e
duced to blye for mason compound by socel”
v .

et-MEd-J..Glza.Vol.SB_Nn_?.(?.nﬂﬁ\
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jehydrogenase (Mitochondrial enzyme produced
by living cells). Two hundred pl culture medium
containing mitogen phytohaemagglutinine (PHA)
at 25 pg/ml were dispensed into cach of 96-well
flatbottom tissue culture plate. Ten pl/cell sus-
pensions containing 105 lymphocyte were added
10 each well. Plates were incubated at 37°C for
72 hours in humid Coj incubator (5-10% Co, ).
Two hours before the termination of incubation
20 ul MTT (10mg/ml) were added to each well.
At the end of incubation period 10% SDS in
phosphate buffer saline was used to lyse the cells.
Four percent IN HCL in isopropanol was added
to dissolve the formazone crystals. Plates were
centrifuged at 300g for 10minutes at 27°C One
hundred mL of supernatent from each well was
transferred to wells of new flatebottom 96well
plates before reading. The absorbance was detect-

ed with automated microtitre plate reader at a

wave length of 550 nm.

Measurment of milk parameters :-
This was performed by using infrared milk ana-

lyzer-150, Bently, USA - Hungria.

RESULTS

Dairy goats treated with oxytetracycline revealed

4 significant reduction in lymphocyte transforma-

Vet.Med.d.,Giza. Vol.53 No.2(2005)

tion, that occurred 3 days post treatment and re-
turned to control values 4 weeks post injection. At
the same time, chemotaxis index of polymorphnu-
clear cells isolated from blood showed a signifi-
cant decline, that continued for 2 weeks and sub-

sided to control levels after 3 weeks (Table, 1).

Table (2) demonstrates that oxytetracycline injec-
tion induced a significant decrease in phagocyto-
sis and killing percentages that appeared on the
3rd day post treatment. The previous decline per-
sisted through the ond and 31d weeks respectively

following treatment.

Table (3) illustrates a significant reduction in ser-
um IgG levels after oxytetracycline treatment.
The previous decline originated after one week.
This decrease lasted for 2 weeks. Meanwhile,

IgM level demonstrated no significant effect due

to oxytetracycline injection.

- Dairy cattle exposed to oxytetracycline treat-
ment revealed a significant reduction of milk pro-
tein. The previous reduction continued for two
weeks. On the other hand, milk fat didn't show

any significant alterations (Table, 4).
Table (5) demonstrates a significant elevation
of milk urea for one week, while, milk lactose

showed a significant decline for 3 days. No signif-

icant alterations, throughout the experiment were,
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Table (1): The effect of oxytetracycline on lymphocyte transformation and

chemotactic activity of PMN cells.

Control . Treated

Days lymph | "Chem lymph . Chem
0 day l.67i6.13 2.5110.19 | 1612026 | 2.35+0.29
3 days 1.7410.18 i.35i0.21 | 1.5120.12*% | 1.9710.08*
1 week 1.8§i0.03 2.26£0.15 1.6310.05% | 1.81+0.16%
2weeks | 1.8130.11 | 231020 | 1.53£0.07* | 1.7240.13*
3 weeks 1.8210.23 2.4110.51 _l.64i0. 12* | 1.97140.32
4 weeks 1.9610.45 2.5240.85 1.7310.26 | 2.31+0.34
6 weeks 1.6240.42 2.36+0.63 1.76£0.28 | 2.55+0.27*

Lymph : lymphocyte transformation index.
Chem. : chemotgctic index.

Table (2): The effect of oxytetracycline on
‘percentage of bacteriainfected animals

phagocytosis and killing

Control Treated

Days _ Phag Kill% Phag Kill
0 day 90.418.61 86.614.54|  87.3+6.73 85.848.81
3 days 87.945.63 81.3+2.05| 7] 612.19% |  69.3+4.26
| week 89.315.97 | 8344263 73.543.08* | 71.945.19
2 weeks 84.614.81 80.315.19 12.943 46 68.412.74
3 weeks 86.5+3.95 81.548.63| 75.8+51] 72.546.06
4 weeks 88.618.73 83.744 .8 m7 80 5;3 57
6 weeks 87.3i8.6—mm =

+8. 81.745.86

* Significant at P <0.05 o

Phag : phagocitosis %
Kill : killing percentage

VEt'Med-J-.GiZa.VnI R2 no aranne)
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Table (3): The sticot of oxy tetracycline on IgM and IgG levels in treated animals

Control .

. I'reated
i IgG IgM e IgM

Oday | 1631.36£17597  493.63183.81| 1586.19481.52 | 461 63+46.48
3days | 1451.21%1303%  469.7247535 | 12358347547 | 413.75+59.95
Iweek | 1503.83%736 | 443.88448.66 | 1189.56£42.95% | 395.47485.33
2 weeks | 1681.751835 | 456.91437.05 | 1057.18497.97* |  406.84469.48
3weeks | 1593.97£1865| 396.76+69.76 | 1408.23£113.61| 385.71£73.75
4 weeks | 1405.8£1636 | 419.45£57.92 | 1397.85+147.19|  387.09+59.08
6 weeks | 1643.3£2539 | 435.63+61.78 | 1508.94+156.93| 439.34%91.29
* Significant at P <0.05

Table (4): Measurements of fat and protein amounts in oxytetracycline treated and
control animals

tMeg g

Control Treated
Fat Protein Fat Protein

0 day 3.6540.58 4.6620.77 3.5840.76 4.8540.83
3 days 4.78+0.36 5.9610.26 4.1910.81 3.5640.14*
I week 3.95+0.63 4.8140.36 4.3540.59 3.2140.26*
2 weeks 4.05+0.82 5.0610.47 4.6710.85 3.4510.19*
_3;eeks 3.18+0.56 4.9310.31 4.1840.69 3.1410.30
Hecks 4.79+0.71 3,96+0.47 3.4110.53 4.4610.25
?V;eks 3.6740.72 3.79+0.56 3.6710.91 4.5910.17
—
* Significant at P <0.05

'Giza,Vol.53,No.2(2005) =
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v - .« levels in oxytetracycline
Table (5): Evaluation of milk urca and lactosc levels in oxy

treated and control animals

Control Treated
Lactose Urea Lactose Urea
Oday | 3.57:0.75 | 23.15%1.45 4.11£0.68 | 22.16£1.39
3days | 4.05£025 | 20.27+1.93 3.33£0.09*% | 27.25%1.56*
I week | 3.950.23 | 19.25+1.43 3.45£0.15 | 26.582.81*
2 weeks | 4.16+0.18 | 21.33+0.98 38620.33 22.6843.36
3 weeks | 4.3840.17 | 23.512.85 4.06£0.49 | 26.83+2.85
4weeks | 3814018 | 18794389 |  4.1540.58 | 20.1582.13
6 weeks | 3.97+0.35 20.82+2 .45 3.8310.51 23.43+2.79

* Significant at P <0.05

Table (6): Measurements of T.S., SNF in ox

ytetracycline treated and con-
* trol animals. | '

Control Treated

T.S SNF | g SNF
Oday 14.68+2.56 | 7.19+1.89 | 5 1:57.6-]il.59 8.21+1.36
3 days 13.0143.17 | 8434157 | 13.6542.39 6.89%1.82
I week 17.2611.98 7.5040.97 14184279 | 7.1140.82
2 weeks 15.38 +2.05 6.97+1.08 ' 14.85+2.58 7.05+0.78
3 weeks 14.33+1.98 8.0110.75 13.93+1 71 7.85+0.81
4 weeks 12.86%1.58 1.81%1.17 14.81+].93 8.15+1.51
6 weeks 13.5242,05 8.9610.93 13.48+] 58 8.36%1.31
TS. : Total solids e

SNF. : Solid non - fat
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Table (7): Measurements of S.C

control animals,

C.in OXxytetracycline treated and

Days Control treated

0 day 358.19+49.56 405.68+58.42
3 days 341.58 +59.73 357.88+42.33
| week 289.95+ 39.71 395.71£ 67. 58
2 weeks 368.59+ 41.82 248.54+ 58.83
3 weeks 281.49+33.33 295.61+ 61.07
4 weeks 294.59+ 58.78 311.29429.85
6 weeks 315.93£ 41.05 357.63+72.48

S.C.C. : Total somatic cell count

recorded in T.S, SNF and SCC (Table,5, 6 and 7).

DICUSSION

Nowadays, antibiotics are widely utilized for the

control of diseases in human and veterinary fields

with concentration enough to evoke a significant

immunosuppressive effects (Kapry, 1977).

In the present study, it has been shown that in
dairy goats, the usage of oxytetracycline injection
evoked a significant reduction in both the cellular
Components of immunity represented largely by
lymphocyte blastogenesis, chemotaxis, phagocy-
'0sis and bacterial killing and the humoral arm
Portrayed g immunoglobulin G. These findings

have been demonestrated in both blood and milk
Samples,

Vet Med.y, .Giza.Vol.53,No.2(2005)

As revealed from table (1), the significant reduc-
tion in lymphocyte transformation and the decline
in the chemotactic index of the polymorphnuclear
neutrophils (PMN) both have been achived 3 days
post treatment with oxytetracycline and lasted for
4 weeks and 3 weeks respectively before they
turned back to normal control levels. This had a
serious impact on the immune system leading to a
state that could be described as " transient im-
mune suppression, " during which the animal be-
comes liable to be infected with the opportunitic
microorganisms which are frequently present as
inhabitants either in the animal body or in its en-

vironment.

Since lymphocytes are one of the main compo-
nents of both the cell mediated and humoral im-
mune responses, as well as the inflammatory pro-

cess, so these functions are actually affected.
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Tizard, 2003) pathogens become evident. On the other hang
(Tizard, _

situation with the IgG is different; as it is form,,
On the other hand, and as depicted in table (2) the after the appearance of the IgM and its leve jg af.

significant decrease in phagocytosis and killing  fected primarily by the size of the pathogen inoc.

percentages that occurred 3 days post oxytetracy-
cline and which has continued throughout the
third and second weeks respectively, aid greatly
the state of transient immunosuppression directly

through hindering the effect of the type of cellular

response and its activity, and indirectly through

obstacling the antigen presentation to the immune
system with its impact on the immune response,
not only during the treatment with the drug but
throughout several weeks after. This indicates that
the activity of the drug residues in the body of the
animals is of serious hazardous significance not
only for the animal itself but also for the human

beings who consume its meat and milk or their

products.

The fade response of the immune system, whose

components have been injuried through the attack |

of the drug and its residues would certainly inter-
fere with successful vaccination (Tizard, 2003),
The data illusterated in table (3) substantiate this
statement as a significant reduction was eviden in
serum IgG levels one week after treatment with
the drug and the decline in the leve] remained
throughout the next two weeks. Onp the other
hand, the non-significant change of IgM level wag
expected because of its production shortly after

infection and before the effect of the drug on the

360

ulum, virulence and specificity which has been
actually influenced with the direct effect of g,
drug on the pathogen during the first week of

treatment.

The return to the normal levels after that is due to
several factors, one of which is the activity of the
residual amount of the pathogen, since the drug is
bacteriostatic and its effect is compeleted by the
body defenses (inflammatory process, pharmaco-

logically active products,etc.).

The idea becomes clear when we go through table
(4) which illusterates the milk protein levels, that
could be also considered as a mirror for the pro-

tein pool of the body during the period of the
treatment with the durg.
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