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ON CEPHALOSPORINS FOR MASTITIS TREATMENT IN MILK CATTLE
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Abstract. Mastitis is the most common disease in dairy farming, in clinical and subclinical
form it is diagnosed in more than 50% of cows. Currently, various drugs and methods are used to
treat mastitis. The article presents data on the effectiveness of the use of the preparation Ceftonit
and preparation on the basis of cefquinome sulfate in the treatment of various forms of clinical
mastitis during lactation.

For the treatment of mastitis, the cows used the preparation Ceftonit®, Nita—Farm Russia,
containing in its composition 50 mg/ml of Ceftiofur, which is used in comparison with imported
drug containing in its composition 25 mg/ml Cefquinome sulfate.

As a result of researches, it is established that the drug Ceftonit in the treatment of clinical
mastitis in cows is not found in the milk of BRT by the AIM test and shows 100% therapeutic
efficacy with an average recovery time of animals 5.5 days. Disease recurrence in the form of
subclinical mastitis in the treatment with the drug Ceftonit was from 25 to 33%, and in the treatment
with the drug based on cefkinom sulfate the number of relapses was greater and amounted to
44.44%.
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The use of the drug Ceftonit® for the treatment of mastitis does not lead to the culling of milk
due to the presence of antibiotics, in contrast to the drug based on Cefquinome sulfate, which has a
restriction on milk, as confirmed by our studies.

Annomayusa. MacTUT SBISIETCS CaMbIM PAaCHpPOCTPAHEHHBIM 3a00JI€BaHHEM B MOJIOUHOM
KUBOTHOBOJICTBE, B KIIMHUYECKOW W CYOKIMHHYECKOW Gopme nuarHoctupyercs 6onee yeMm y 50%
KOpoB. B Hacrosiiiee Bpemst 7151 IeUeHUsI MACTUTA UCIIONIb3YIOTCS pa3InyHbIe IIperaparbl U METOIbI.
B crarbe mpencraBnensl gaHHble 00 3¢ ¢eKTHBHOCTH NpuMeHeHus npenapara «Lledronut» u
mpernapara Ha OCHOBE IedKHHOMa cyinb(hara MpH JICYCHUH Pa3IUYHBIX (POPM KIMHUYECKOTO
MacTHUTa B NIEPUOJ JJAKTALlUU.

Jlnst medeHWst MacTUTa y KOpOB Hcmoiib3oBaym mpenapar «lledpTtornt®», «Huta—Dapmy»
Poccusi, conepxaniuii B cBoem cocrase 50 mr/mi negruodypa, KOTOPhI NIPUMEHSIN B CPAaBHEHHU
C UMIIOPTHBIM MpEenaparoM, COAEpKaIlUM B CBOEM cocTaBe 25 mr/mi nedkuHoma cyibdara.

B pesynbrare mpoBeACHHBIX HCCIENOBAHUN YCTaHOBJIEHO, 4TO mpemnapar «llegrorur» mpu
JICYCHUH KIIMHUYECKUX MAaCTUTOB Y KOpOB He oOHapykuBaercs B Mojioke BRT tecrom pupmer AIM
n nposeisier 100% TepaneBTHUECKYI0 3((EKTUBHOCTh IPU CPEJHUX CPOKAX BBI3TOPOBICHMUS
KHUBOTHBIX 5,5 cyTok. Penmaus 3abosneBanus B popme CyOKIMHUYECKOTO MACTUTA MPH JICYCHUU
npenaparom «llegTornt®™» cocraBun or 25 10 33%, a NpH JIEYEHHH IIPENapaToM Ha OCHOBE
nedkruHOMa cynb(haTa KOIMYECTBO PEIUAUBOB ObLIIO O0OJbIIe U cocTaBUIIO 110 44,44%.

[pumenenue npenapara «LledpToruT®™» M1 NEUeHHs MACTUTOB HE MPUBOIHMT K BHIOPAKOBKE
MOJIOKa M3-32 HAXOXK/ICHUS B HEM aHTUOMOTHKOB, B OTJIIMYKE OT Mpernapara Ha OCHOBE Le(pKUHOMA
cynb(ara, KOTOPbIi UMEET OrpaHHUYEHHE 0 MOJIOKY, YTO IOITBEPXKIACTCS MPOBEACHHBIMU HaMHU
UCCIIETOBAaHUSIMH.

Keywords: mastitis, cephalosporin drugs, somatic cells, treatment.

Knrouesvie cnosa: mactut, mpemnaparbl 11e(haJoCIOPHHOBOTO psla, Tepamusi, COMaTHUYECKHe
KJIETKH, TECTHl HA MACTUTHI U AHTUOUOTUKH.

Mastitis is one of the most economically significant diseases of milk cows. According to
International Milk Federation data and European Stock—breeders Association reports and also
numerous domestic and foreign researchers clinical form of mastitis is diagnosed in some cases in
20-25% of cows, and subclinical in more than 50% of cows in a herd. This form of mastitis can
remain during 1-2 lactations without timely and effective treatment [1-3]. In Europe nearly 38% of
the total sum of expenses in a milk herd are spent on prevention and treatment of mastitis [4—6].
Loses connected with clinical mastitis are caused by the early cow rejection (genetic potential loss)
and cost of medical preparations, veterinary services, salary expenses increase, milk quality
decrease and reduction of its volume. Loses caused by mastitis in Europe are $233 per capita per
year [7].

In spite of widespread introduction of mastitis prevention technologies at present mastitis is
one of the most widespread diseases in milk cattle in the world [8]. Different pathogenic organisms
can cause the disease: bacteria, mycoplasma, yeasts, and algae, in all there are more than 137
species of microorganisms that can cause the disease [9], but only 20 of them are well studied.
Mastitis can be classified into two types: infectious pathogenesis mastitis and environmental
pathogenesis mastitis [10].

Infectious pathogenesis pathogens exist inside infected parts of the udder. They cause
subclinical infection or subclinical mastitis, which, as a rule, reveals itself in quantitative increase of
somatic cells (leucocytes [mainly neutrophils] and epithelial cells) in milk from the infected quarter.

Pathogens are transferred from cow to cow, or from one udder part to another and also during
milking through milkmaid hand towel and milking apparatuses. The most widespread pathogens of
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this type are Staphylococcus aureus, Streptococcus agalactia, Streptococcus disglactia,
Corynebacterium bovis [11].

Environmental pathogens — bacteria exist in the environment, they are especially numerous
in cow’s litter. Udder invasion occurs during intervals between milking, cows are also subjected to
these bacteria at the beginning of their “dry” period, when teat channels are open. The most
widespread environmental microorganisms are Esherichia coli and Streptococcus uberus.

The majority of mastitis of bacterial origin in 80% of cases is caused by the following five
bacterial species: Escherichia coli, Streptococcus uberis, Staphylococcus aureus, Streptococcus
dysgalactiae and Streptococcus agalactiae [12].

Economic consequences of mastitis in cattle are the reason of development of different
therapeutic strategies of milk gland infections treatment: preparations belonging to different
therapeutic classes (antimicrobial, antiphlogistic and other preparations [13—16], vitamins, vaccines
[17-19], cytokines [20-21] and even homoeopathy, and different methods of medical preparation
introduction (systemic, intramammary or local (putting medicine on teat or udder skin)) [22] are
being used. However, in spite of considerable progress in mastitis therapy some animals still suffer
from this disease.

In Russia preparations on the basis of penicillin, streptomycin, neomycin, erythromycin and
some other antibiotics, which have insufficient efficiency, are used more often for systemic
treatment of mastitis. Recently preparations on the basis of highly effective antibiotics of new
generations (for example, cephalosporin) start to appear in the market. Cephalosporins are one of
the most important classes of semisynthetic antimicrobial preparations used for mastitis treatment in
milk cows.

One of the representatives of the third generation of cephalosporins is Ceftiofur, specially
synthesized for application in cattle. Ceftiofur is highly active against gram—negative bacteria, and
at the same time it is highly active against gram—positive bacteria; its increased hydrolytic stability
to B—lactamases, which are active against early generation cephalosporins and penicillins should
also be mentioned. Oxymin group in side chains increased f—lactam ring stability to f—lactamases
[23-24].

Ceftiofur like sodium salt was introduced into veterinary practice in 1988 by Upjohn
Company in the form of Naxcel® sterile powder preparation, which was used for making
intramuscular injection solutions, for treatment of cattle respiratory diseases; cephtiofur
hydrochloride in the form of oil suspension, known as Excenel® RTU, started to be used at the
same time. Intracisternal injection suspensions SPECTRAMAST DC, used for prevention and
treatment of mastitis recently came into use. Preparations on the basis of Ceftiofur are distinguished
by the possibility to use them by lactating animals without milk use restriction.

Systemic application of antibiotic preparations for treatment of lactating cows with clinical
mastitis is usually the only way of quick problem solution, treatment course consists of 3-5
injections, remember about milk use restriction during 2 days with penicillin being used, and 21 and
more days with the use of tetracyclin.

Parenteral use of preparations, based on Ceftiofur, for clinical mastitis treatment is mentioned
in the literature [25-26].

The purpose of this research is to define therapeutic effect of systemic use of Ceftonit®
preparation, based on Ceftiofur with different forms of clinical mastitis (serofibrinous and purulent
catarrhal) during lactation period in comparison with the preparation based on Cefquinome sulfate
and find out possible milk use restrictions due to the presence of antibiotics.

Materials and methods
The experiment was done in “Volga” agrofirm closed joint—stock company in Marx district
and in “Mummovskoye” training farm of Moscow Agricultural Academy named after K. A.
Timiryazev in Atkarsk district of Saratov region. 114 lactating cows of Simmental and black and
many—colored breeds with serofibrinous and purulent catarrhal mastitis were involved in the
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research. Diagnostics of serofibrinous and purulent catarrhal mastitis was done according to clinical
symptoms.

Results and discussion

Sick animals with serofibrinous mastitis had no appetite, chewing process, belching and
rumination. Tachycardia, hammering sound, rapid weak pulse was observed. General body
temperature was higher than 41°C. Back extremities lameness was observed from the infected
udder quarter or part side. Lymphatic nodes above the udder were enlarged and painful. Infected
quarter or the whole udder is sharply enlarged, its skin is inflamed and edematous, and parenchyma
is dense, painful, and hot. With profound palpation of infected quarters crepitation is observed at the
bottom of the teat. The teat of the infected quarter or all quarters (when the whole udder is infected)
is edematous and painful. Its mucous membrane is edematous. Some drops of sticky viscid liquid
with admixture of fibrin flakes, of yellow color, often with reddish shading can hardly be milked
from the infected quarters.

With purulent catarrhal mastitis animals had no appetite, chewing process, belching and
rumination. Tachycardia, hammering sound, rapid weak pulse was observed. Body temperature was
higher than 41°C. Back extremities lameness was observed from the infected udder quarter or part
side. Lymphatic nodes above the udder were enlarged and painful. Infected quarter or the whole
udder are sharply enlarged, painful, local temperature is high. Udder skin is strained and hyperemic.
The teat is strained, enlarged and painful. Whitish and cream—colored thick creamlike purulent
catarrhal odor—free exudation can be milked from the infected quarter. Clinical picture of udder
disease in lactating cows was observed during the whole experiment till milk gland function
recovery. For mastitis treatment in cows we used Ceftonit® preparation, Nita—Farm, Russia,
containing 50 mg/ml of Ceftiofur, which was applied in comparison with foreign preparation
containing 25 mg/ml of Cefquinome sulfate.

Preparations were introduced parenterally in accordance with the scheme given in Table 1.

Table 1.
PREPARATION INTRODUCTION SCHEME
Number of
Groups Active substance Preparation dose Repetltlo_n chtor animals in the
of application group
10
1 experimental Ceftiofur 1,0 ml/ 50 kg animal Prqu?;?‘lodl q 10
(serofibrinous) h():/d][tochltorlde !Vfilg]gt’ er da fourfold 4
(Ceftonit) per day fivefold 1
. : twofold 10
2 experimental Ceftiofur 1,0 ml/ 50 kg animal threefold 10
(purulent catarrhal) h():/d][tochltorlde !Vfilg]gt’ er da fourfold 4
(Ceftonit) per day fivefold :
: twofold 10
3 experimental Cefquinome 3\}3 T]It/ 50 kg animal threefold 10
(serofibrinous ) sulfate 1tir?1e, er da fourfold 4
peraay fivefold 7
: twofold 10
4 experimental Cefquinome 3\;& T]It/ 50 kg animal threefold 10
(purulent catarrhal) sulfate 1ght, fourfold 4
1 time per day .
fivefold 5
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Therapeutic efficiency results were evaluated in accordance with the clinical symptoms and
test results: “Mastotest” produced by “Agrofarm” closed joint—stock company (Russia, Voronezh)
and sedimentation samples. Animal were considered healthy if tests results were negative. We also
took milk and milk gland secretion samples before using preparations, in 24, 48, and 72 hours and
on the fifth day after starting the treatment.

The number of somatic cells and presence of antibiotics were defined. BRT tests of AIM firm,
Germany were used to define antibiotics.

Under state control with the use of latent mastitis test was being done during 21 days after
animal’s recovery. The effect of parenteral use of preparations containing Cefquinome sulfate and

Ceftiofur hydrochloride (Ceftonit) is presented in Tables 2 and 3.

Table 2.

THERAPEUTIC EFFICIENCY OF PREPARATIONS CONTAINING CEFQUINOME SULFATE
AND CEFTIOFUR HYDROCHLORIDE (CEFTONIT) WITH SEROFIBRINOUS
AND PURULENT CATARRHAL MASTITIS

: Active Repetition | jinjca) effect Absence of Disease relapse
Animal groups substance factor of effect
application n % n % n %

1 experimental Ceftiofur S 5 | 50| 5 |50/ 2 | 200
(serofibrinous hydrochloride threefold
mastitis) (Ceftonit) (n = 10) 7 70.0 3 30.0 1 10.0
2 experimental Ceftiofur E‘;:"f‘i'od) 3 |300| 7 |700] 4 | 400
(purulent catarrhal | hydrochloride threefold
mastitis) (Ceftonit) (n = 10) 6 60.0 4 40.0 1 10.0

. twofold
?Sgﬁgﬁgrin:]eonjgl Cefquinome (n = 10) 5 50.0 5 50.0 2 20.0
mastitis) sulfate thrfrfff'fo) 7 1700 3 | 30| 1 | 100
4 experimental . twofold 3 [ 30| 7 | 70| 3 | 300

Cefquinome (n=10)

(purulent  catarrhal 1fat threefold
mastitis) suttate (= 10) 6 | 600| 4 | 400 | 2 | 200

The given data state that twofold and threefold application of Ceftonit® preparation based on
Ceftiofur hydrochloride at a dose of 1.0 ml/50 kg animal weight 1 time for 24 hours and preparation
based on Cefquinome sulfate at a dose of 2.0/50 kg animal weight 1 time during 24 hours with
serofibrinous and purulent catarrhal mastitis in cows do not have sufficient effect (lower than 70%).

So, twofold application of Ceftonit® preparation with serofibrinous mastitis has therapeutic
effect of 50%. And 20% of animals had a disease relapse. Threefold application gives therapeutic
effect of 70%, and 10% of recovered animals had a relapse. Twofold application of Ceftonit®
preparation with purulent catarrhal mastitis has therapeutic effect of 30%. And 40% of animals had
a disease relapse. Threefold application of the preparation increases its efficiency twice, and only
10% of animals had a disease relapse.

Twofold application of the preparation based on Cefquinome sulfate with serofibrinous
mastitis demonstrates 50% efficiency, 20% of animals had a disease relapse. Threefold application
of the preparation increases its clinical effect up to 70%, and 20% of animals had a relapse.
Treatment of purulent catarrhal mastitis with the preparation based on Cefquinome sulfate with
twofold application gives a positive clinical effect only in 30% of cases, 30% of animals had a
relapse, and threefold application the preparation increases its efficiency up to 60%, with 20% of
relapse cases.
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Thus, with serofibrinous and purulent catarrhal mastitis in cows twofold and threefold
application of Ceftonit® preparation at a dose of 1.0 ml/50 kg animal weight 1 time for 24 hours
and preparation based on Cefquinome sulfate at a dose of 2.0 ml/kg animal weight 1 time for 24
hours do not provide sufficient efficiency and a high percentage of relapse.

The best results during experimental research of preparation efficiency were received with
increased repetition factor of preparation application (4 and 5 times).

Table 3.
THERAPEUTIC EFFICIENCY OF PREPARATIONS CONTAINING CEFQUINOME SULFATE
AND CEFTIOFUR HYDROCHLORIDE WITH REPETITION FACTOR
OF PREPARATION APPLICATION OF 4 AND 5 TIMES WITH SEROFIBRINOUS
AND PURULENT CATARRHAL MASTITIS

: Repetition Therapeutic : Recovery
Animal groups su?)(s:tglr?ce factor of effect Disease relapse period,
application n % n % days

1 experimental Ceftlofu_r foug‘old 4 50.0 1 25 4.3+0,01
(serofibrinous hydrochloride (_n =4)
e (Ceftonit) fivefold

mastitis) ~ 4 100.0 1 25 5.1+0,03
(n=28) (n=4)

total 8 100.0 2 25 4.7+0,02

2 experimental ) %ef“h(}ﬁ‘.r | f?n”r:f‘::)d 4 | 4444 | 2 | 500 | 44003
(purulent catarrhal y Cro1(‘:t r?.f(' ¢ fivefold

mastitis) (Ceftonit) i 5 100 1 200 | 5.5+0,03
(n=9) (n=5)

total 9 100 3 33.33 4.95+0,03

3 experimental . fourfold 4 50.0 1 250 | 4.2+0,04
(serofibrinous Cefquinome (n =4)

mastitis) sulfate (n = 8) f(';l’e:fcil';’ 4 | 1000 | 0 0 5.120,02

total 8 100.0 1 12.5 4.65+0,03

4 experimental Cefauinome f?nur:f(ll)d 4 44.44 2 50.0 4.5+0,03
(purulent catarrhal lf% 9 fivefold

mastitis) sulfate (n = 9) g 5 100 2 | 200 | 55:002

total 9 100 4 44.44 4.95+0,02

Received data prove high therapeutic efficiency of fivefold application of Ceftonit®
preparation at the dose of 1.0 ml/kg animal weight 1 time during 24 hours with serofibrinous
mastitis, effect was 100% with the average recovery period of 4.7+0.02 days. Relapse in the form of
sub clinical mastitis, revealed during 14-21 days, was 25%. Fivefold application of Ceftonit®
preparation with purulent catarrhal mastitis at the dose of 1,0 ml / kg animal weight 1 time during
24 hours, provided 100% effect with the average recovery period of 4.95+0.03 days. Relapse in the
form of sub clinical mastitis was 33.33%. Fivefold application of preparation based on Cefquinome
sulfate at the dose of 1.0 ml/50 kg animal weight 1 time during 24 hours with serofibrinous
mastitis provided 100% effect with the average recovery period of 4.65+0,03 days, with purulent
catarrhal mastitis (100%) with relatively good period of sick animal’s recovery (4.954+0,02) days.
Relapse was 44.44%.

Consequently, for receiving therapeutic effect of serofibrinous and purulent catarrhal mastitis
fivefold application of Ceftonit® preparation at the dose of 1.0 ml/50 kg animal weight with the
interval of 24 hours is necessary. Received data prove sufficient therapeutic efficiency of
preparations used with clinical mastitis in cows; 100.0% efficiency with relatively short recovery
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periods (5.5+£0.03 — 5.5+0.02 days) and admissible percentage of relapse in the form of subclinical
mastitis (max — 33.33%).

Considering rather hard and hardly susceptible to treatment form of mastitis (purulent
catarrhal) received data allows to recommend these preparations for therapy of this kind of mastitis
in cows, as well as a compound part of complex therapy. Presence of antibiotics in milk is one of
the factors that define the possibility of preparation use in a milk herd without milk use restrictions.
Preparations based on Ceftiofur belong to a small group of preparations which can be used by
lactating cows without restrictions. It is so due to the fact that with a recommended dose (1 ml/ 50
kg) per day during five days therapeutic preparation concentration in organs, tissues and biological
liquids do not exceed standards imposed by Sanitary epidemiological rules and regulations
2.3.2.2871-11 for milk.

It is confirmed by registrational research of preparations based on Ceftiofur for parenteral use
made in Russia and abroad. But with all that, there was an apprehension that due to changes caused
by mastitis, Ceftiofur would be excreted with milk in quantities exceeding admissible standard.
That is why we made a research investigating the presence of antibacterial preparations in milk.
Different stage data were analyzed: before introduction of preparations, during the treatment and
after animal’s recovery. Analysis was done with the use of BRT test of AIM firm, Germany.

Results are given in Tables 4 and 5.

Table 4.
MILK GLAND SECRETION INDICATORS IN COWS BEFORE
AND AFTER CEFTONIT® PREPARATION INTRODUCTION
Indicators . before- in 24 hours | in 48 hours | in 72 hours | in 144 hours
introduction
with serofibrinous mastitis
antibiotics test - - - - -
latent mastitis test ++ ++ + + -
uantity of somatic
gells, tgousan ds 500-100 170-500 170-500 170-500 0-170
presence of mastitis + + +/— +/— -
| with purulent catarrhal mastitis
antibiotics test - - - - -
latent mastitis test +++ +++ +++ + -
quantity of somatic | ;4,4 549 1000-5000 | 1000-5000 | 170-500 0-170
cells, thousands
presence of mastitis + + + +/— -

After a single and subsequent introduction of Ceftonit® preparation the presence of
antibiotics was not detected in any milk samples of cows with different mastitis forms. After the
introduction of preparation based on Cefquinome sulfate antibiotics were detected in all milk
samples, that comply with the restrictions registered in instruction for use. On the basis of the
received data it can surely be said, that application of Ceftonit® preparation for mastitis treatment
do not lead to milk restrictions caused by the presence of antibiotics.
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Table 5.

MILK GLAND SECRETION INDICATORS IN COWS BEFORE AND AFTER CEFQUINOME

SULFATE PREPARATION INTRODUCTION

Indicators . before_ in 24 hours in 48 hours in 72 hours in 144 hours
introduction
with serofibrinous mastitis
antibiotics test - ++ + + +/-
latent mastitis test ++ + + + -
uantity of somatic
gells, tti/ousan ds 500-100 170-500 170-500 170-500 0-170
presence of mastitis + + +/— +/— -
with purulent catarrhal mastitis
antibiotics test — +—+ + + +
latent mastitis test +++ +++ ++ ++ -
quantity  of ~somatic | g4, 1000-5000 |  170-500 170-500 0-170
cells, thousands
presence of mastitis + + +/- +/- -
Conclusions

—Received data prove sufficient therapeutic efficiency of preparations used with clinical
mastitis in cows; 100.0% efficiency with relatively short recovery periods (5.5+£0,03 days) and
admissible percentage of relapse in the form of subclinical mastitis (max — 44.44%),).

—Both examined preparations demonstrated practically identical, high therapeutic efficiency
in treatment of studied mastitis forms in cows with average recovery period of 5 days.

—Disease relapse in the form of subclinical mastitis with Ceftonit® preparation treatment was
25-33%, and with preparation based on Cefquinome sulfate the number of relapses was higher (up
to 44.44%). Ceftonit® preparation has convenient dosage — 1ml / 50 kg, and it does not cause milk
restrictions in contrast to the preparation based on Cefquinome sulfate with its dose of 1ml / 25kg
and milk restrictions confirmed by the experiments.

On the basis of above mentioned experiments it is possible to make the following practical
suggestions:

—Ceftonit® preparation can be recommended for treatment of serofibrinous and purulent
catarrhal mastitis in cows by fivefold application at a dose of 1.0 ml/ 50 kg 1 time during 24 hours
with the obligatory recovery control by means of latent mastitis test.

—Ceftonit® preparation cannot be detected in milk by BRT test of AIM firm, Germany, in
contrast to the preparation based on Cefquinome sulfate, that makes it possible to recommend
Ceftonit® preparation in a milk herd.
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