
IN A previous article (August 10,
2009, issue, page 492), we exam-
ined the impact of whether the first
versus subsequent cases of clinical
mastitis (without pathogen identi-
fication) had the same conse-
quences, in terms of milk yield, con-
ception, and mortality and culling.
In first-calf heifers, milk loss was
greater after the second case than
the first case. Older cows, howev-
er, lost less milk with each subse-
quent case.

Mastitis reduced the probability
of conception the most when it oc-
curred near time of an insemination.

Here we will go one step further
and look at recurrent cases of dif-
ferent types of clinical mastitis
(gram-positive versus gram-nega-
tive). We will address the same
questions, namely what are the ef-
fects of different cases of gram-pos-
itive/gram-negative
mastitis on milk yield,
conception, and mor-
tality and culling? We
had data from seven
New York Holstein
herds.

First, a few words
about gram-classifica-
tion. Pathogens can be
classified as gram-pos-
itive or gram-negative
by using an on-farm
culture system which
is more convenient
and often faster than
sending a sample to
an outside lab. Symp-
toms, severity, and treatment pro-
tocols differ for gram-positive and
gram-negative mastitis. In our
studies, we isolated more gram-
negative (Escherichia coli, Kleb-
siella spp., Citrobacter, Enterobac-
ter) than gram-positive (Strepto-
coccus spp., Staphylococcus aureus,
Staph. spp.) organisms.

Gram-negatives hit harder . . .
To find out if pathogens of differ-

ent gram-classifications have dif-
fering effects on milk yield, we stud-
ied 7,721 first lactations and 13,566
second or later lactations. Before
diagnosis, cows that would go on to
contract mastitis were higher pro-
ducers. Heifers with mastitis out-
produced their nonmastitic herd-
mates by 1.1 pounds per day.
Among older cows, those whose
first case was gram-positive out-
produced their non-mastitic herd-
mates by 1.3 pounds per day, while
those whose first case was gram-
negative had an edge of 5.3 pounds
per day.

We found that milk loss varied
with case number and type of mas-
titis. Gram-negative mastitis was
more detrimental to milk yield

than was gram-positive mastitis,
regardless of case number. (See
table.) In first-calf heifers, the
greatest loss occurred when the
second case of mastitis was gram-
negative (533 pounds in the eight
weeks after diagnosis). In older
cows, the greatest loss occurred
when the third case was gram-neg-
ative (436 pounds in the eight
weeks after diagnosis).

Our findings imply that cows with
mastitis, particularly if it is caused
by a gram-negative organism, may
be good candidates for aggressive
treatment and follow-up. This would
be a way to minimize the impact of
mastitis and help the cows return
to their higher premastitic produc-
tion level sooner. If feasible, it ap-
pears beneficial to differentiate
cases of mastitis by gram-type so
that you can select the appropri-

ate treatment protocol (gram-pos-
itive versus gram-negative) and,
thus, help your affected cows re-
cover more quickly and resume
higher production.

Cows may have trouble conceiv-
ing for any number of reasons, in-
cluding heat stress, energy balance,
and, of course, diseases . . . and not
just reproductive ones. What effect
do different types of mastitis have
on reproduction? To find out we
looked at 55,372 artificial insemi-
nations (A.I.s) during 23,695 lac-
tations. All seven herds studied uti-
lized synchronization programs. We
only included cows that were at
risk for conception . . . those that
had been inseminated at least
once. In fact, we looked at the first
four A.I.s in a lactation.

We found that probability of con-
ception dropped with each succes-
sive insemination . . . 0.29, 0.26,
0.23, and 0.19 for the first, second,

third, and fourth A.I., respectively.
Mastitis occurring anytime between
14 days before until 35 days after
an A.I. reduced the probability of
conception.

Gram-negative mastitis general-
ly was more detrimental than gram-
positive mastitis. (See figure.) The
most severe impact was mastitis
right around breeding time. A case
of either gram-positive or gram-neg-
ative mastitis in the week before an
A.I. reduced probability of concep-
tion by 50 percent. In the week after
a breeding, a gram-negative case re-
duced probability of conception by
a whopping 80 percent. The corre-
sponding reduction for a gram-pos-
itive case was 49 percent.

What can you do with such in-
formation? For one thing, if your
cow has any kind of mastitis short-
ly before you plan to inseminate

her, you may want to
hold off until her next
cycle. If she gets mas-
titis just after an A.I.
(it’s too late), then at
least you’ll be aware
that she probably
won’t conceive this
time around, especial-
ly if it is gram-nega-
tive. You then can
watch her more close-
ly during her next
cycle for signs of heat.

For culling and
death loss informa-
tion, we looked at
30,233 lactations over

a four-year period. Gram-negative
mastitic cows were much more
likely to die than were gram-pos-
itive cows, after their first two
cases. After the third case, gram-
positive mastitis was more dead-
ly. Each successive case, regard-
less of type, led to a higher proba-
bility of being sold. But gram-neg-
ative mastitis was more likely to
result in sale than was gram-pos-
itive mastitis. So gram-negative
organisms seem to be more path-
ogenic and less tolerated than
gram-positive ones.

Our findings imply that you
should view gram-negative masti-
tis more unfavorably, probably be-
cause it is associated with greater
milk loss and more severe systemic
signs in the cow. Understandably, it
seems that people are not very tol-
erant of repeated cases of (gram-
negative) mastitis! 

Our findings should be useful be-
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Type of mastitis affects your loss

EXCENEL® RTU
brand of ceftiofur hydrochloride sterile suspension

For intramuscular and subcutaneous use in cattle 
and intramuscular use in swine. This product may 
be used in lactating dairy cattle.

CAUTION: Federal (USA) law restricts this drug to 
use by or on the order of a licensed veterinarian.

INDICATIONS
Swine: EXCENEL RTU Sterile Suspension is indi-
cated for treatment/control of swine bacterial respira-
tory disease (swine bacterial pneumonia) associated 
with Actinobacillus (Haemophilus) pleuropneumoniae, 
Pasteurella multocida, Salmonella choleraesuis and 
Streptococcus suis type 2.
Cattle: EXCENEL RTU Sterile Suspension is indicat-
ed for treatment of the following bacterial  diseases:
— Bovine respiratory disease (BRD, shipping fever, 
pneumonia) associated with Mann heimia haemolyti-
ca, Pasteurella multocida and Haemophilus somnus. 
— Acute bovine interdigital necrobacillosis (foot rot, 
pododermatitis) associated with Fuso bacterium nec-
rophorum and Bacteroides melanino-genicus.
— Acute metritis (0 to 14 days postpartum) associ-
ated with bacterial organisms susceptible to ceftiofur.

CONTRAINDICATIONS
As with all drugs, the use of EXCENEL RTU Sterile 
Suspension is contraindicated in animals previously 
found to be hypersensitive to the drug.

DOSAGE AND ADMINISTRATION
Shake well before using.
Swine: Administer intramuscularly at a dosage of 
1.36 to 2.27 mg ceftiofur equivalents/lb (3.0 to 5.0 
mg/kg) BW (1 mL of sterile suspension per 22 to 37 lb 
BW). Treatment should be repeated at 24 h intervals 
for a total of 3 consecutive days.
Cattle:
— For bovine respiratory disease and acute bovine 
interdigital necrobacillosis: administer by intramus-
cular or subcutaneous administration at the dosage 
of 0.5 to 1.0 mg ceftiofur equivalents/lb (1.1 to 2.2 
mg/kg) BW (1 to 2 mL sterile suspension per 100 
lb BW). Administer daily at 24 h intervals for a total 
of 3 consecutive days. Additional treatments may 
be administered on Days 4 and 5 for animals which 
do not show a satisfactory response (not recovered) 
after the initial three treatments. In addition, for BRD 
only, administer intramuscularly or subcutaneously 
1.0 mg ceftiofur equivalents/lb (2.2 mg/kg) BW every 
other day on Days 1 and 3 (48 h interval). Do not 
inject more than 15 mL per injection site.
 Selection of dosage level (0.5 to 1.0 mg/lb) and 
regimen/duration (daily or every other day for BRD only) 
should be based on an assessment of the severity of 
disease, pathogen susceptibility and clinical response.
— For acute postpartum metritis: administer by intra-
muscular or subcutaneous administration at the dos-
age of 1.0 mg ceftiofur equivalents/lb (2.2 mg/kg) BW 
(2 mL sterile suspension per 100 lb BW). Administer 
at 24 h intervals for 5 consecutive days. Do not inject 
more than 15 mL per injection site.

WARNINGS
NOT FOR HUMAN USE. KEEP OUT OF REACH 

OF CHILDREN.
Restricted Drug (California) — 

Use Only As Directed.
 Penicillins and cephalosporins can cause allergic 
reactions in sensitized individuals. Topical exposures 
to such antimicrobials, including ceftiofur, may elicit 
mild to severe allergic reactions in some individuals. 
Repeated or prolonged exposure may lead to sensi-
tization. Avoid direct contact of the product with the 
skin, eyes, mouth, and clothing. Persons with a known 
hypersensitivity to penicillin or cephalosporins should
avoid exposure to this product.
 In case of accidental eye exposure, flush with water 
for 15 minutes. In case of accidental skin exposure, 
wash with soap and water. Remove contaminated 
clothing. If allergic reaction occurs (e.g., skin rash, 
hives, difficult breathing), seek medical attention.

RESIDUE WARNINGS:
Swine: Treated swine must not be 
slaughtered for 4 days following 
the last treatment. Use of dosages 
in excess of those indicated or by 
unapproved routes may result in ille-
gal residues in edible tissues.
Cattle: Treated cattle must not be 
slaughtered for 3 days following the 
last treatment because unsafe levels 
of drug remain at the injection sites. No 
milk discard time is required when this 
product is used according to label direc-
tions. Use of dosages in excess of those 
indicated or by unapproved routes of 
administration such as intramammary, 
may result in illegal residues in edible 
tissues and/or milk. A withdrawal period 
has not been established in pre-rumi-
nating calves. Do not use in calves to 
be processed for veal.

PRECAUTIONS
Swine: Areas of discoloration associated with the 
injection site at time  periods of 11 days or less may 
result in trim-out of edible tissues at slaughter. The 
safety of ceftiofur has not been demonstrated for 
pregnant swine or swine intended for breeding.
Cattle: Following intramuscular or subcutaneous 
administration in the neck, areas of discoloration 
at the site may persist beyond 11 days resulting in 
trim loss of edible tissues at slaughter. Following 
intramuscular administration in the rear leg, areas of 
discoloration at the injection site may persist beyond 
28 days resulting in trim loss of edible tissues at 
slaughter.

STORAGE CONDITIONS
Store at controlled room temperature 20° to 25° C 
(68° to 77° F) [see USP]. Shake well before using. 
Protect from freezing.

HOW SUPPLIED
EXCENEL RTU Sterile Suspension is available in the 
following package size: 100 mL vial

1 National Committee for Clinical Laboratory Standards. 
Performance Standards for Anti microbial Disk and Dilution 
Susceptibility Tests for Bacteria Isolated from Animals; 
Approved Standard – Second Edition. NCCLS document 
M31-A2. NCCLS, 940 West Valley Road, Suite 1400, Wayne, 
Pennsylvania 19087-1898, 2002.

To obtain a material safety data sheet (MSDS), 
please call 1-800-733-5500. To report any adverse 
events, please call 1-800-366-5288.

NADA #140-890, Approved by FDA
U.S. Patent Nos. 4,902,683; 5,736,151

Distributed by:
Pharmacia & Upjohn Company
Division of Pfizer Inc.
NY, NY 10017

Total (eight-week) milk losses (pounds)*

First-calf heifers Older cows
Gram-positive Gram-negative Gram-positive Gram-negative

First case -179 -336 -226 -411
Second case  -360 -533 -123 -330
Third case -387 -385 -394 -436

*Based on seven New York Holstein herds.

Probability of conception on first A.I. attempt, for a second lactation
with no mastitis or either Gram-positive or negative mastitis
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