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INTRODUCTION

In October 1942, the Bureaun of Duiry Industry began a sarvey of
the extent of mastitis infection in its herd at the Agricultural Research
Center, Beltsville, Md. At the same time it began a study of the effee-
tiveness of sulfonumide preparations in the eradicution and eontrol of
the disease. During the first 10 monthy’ work, twe sulfonamide
preparations were used, Oune preparation wus sulfanilamide in oil
and the other was a combination of sulfanilamide and sulfadiazine in
oil  The resuits obtrined with these two preparations were reported *
in August 1944, and in the same report o number of references were
mude to a sulfonamide contalning urea, with which treatments had
been begun in August 1943,

! Sulnmitted for publication Janwary 9. 1847,

£ Ietired dMureh 30, THG

*Buceeeded J, Frank Cone, murket-milk speelalist, who resigned May 15, 1044,
ufter condueting the bacterivlogion]l work during the first 9 smionilis.

PRwerT, W, W, Graves, R, B, Marrasws, (U AL, Coxe, o FRask, and Usoes-
woow, I* C. A STUDY OF THE EFFECTIVENESS OF SULFONAMIUE PREPARATIONS IN TIIE
ELTMINATION OF BOVINE MaASVITIS. U, 8, Dept. Agr. Tech. Bul, 881, 20 po, 1844,

TEO40 S —4T— T
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Other investigators had reported ®® that certain kinds of bacteria
appear to possess, or to acquire through contuct, o high degree of
resistance to sulfonamide preparations and ibat urea increases tha
solubility of sulfonamides, enhances their bacteriostatic action, and
removes fastness of sulfonamide-resistant organisms.

The purpose of using sulfonamides containing urea was & » determine
whether or not sueh preparations would be substantially more effective
than sulfanilamide or than 2 combination of sulfanilamide and sulfa-
diazine in eliminating udder infections. This bulletin gives the vesults
obtained with sulfonamide-urea preparations in the Beltsville herd,
from Angust 1943 to October 1944,

EXPERIMENTAL METHODS AND MATERIALS
Taxine MiLK SAMPLES

In this study of sulfonamide-urea preparations, the procedures for
taking milk samples and for making the labovatory tests were essen-
tially the same as those deseribed previously in veporting 7 the resulis
obtained with sulfanilamide and sulfndiazine. JYn the sa?bsequent dis-
cussion, these two drugs wili he referred to as 8 and SD, respectively,
and the preparation containing both drugs as 8 + SD, The sulfony-
mide-urea preparation will be referred to as SUG.

Milk samples were obtained from all cows us scon as practicable
after the beginning of each lactation period. Samples were taken
thereafter, at any time during the lactation, from cows showing swollen
quarters, finkes in their milk. or any other mastitic condition. Milk
samples for laboratory examination were tuken just prior to the regu-
lar afterncon milking., Ifirst, the udder of the cow was wiped cican
with a cloth wet in a solution containing about 200 p.p.m. of nvailable
chlorine. Then, the end of each teaf was wiped off with a pledget of
cotton wet with aleohol, particular attention being given to cleaning
the teat orifice. A separate sunple was drawn from each quaréer of the
udder into a sterile container, and cach samiple was marked with the
number of the cow and the quarter from which it was taken. The
samples were iced and sent to the Inboratory the following day for
examination.

ApyMivisTERING TREATMENT

Sulfonamide-urea prepavations were administered by infusion to
all ndder quarters that showed infections that had not been treated
previously, and also *o infected guarters that had failed to respond
to single ov repeated treatments with other sulfonamide preparations.
Execept in unusual eases only the quarters kmown to be infected were
treated. Ordinarily treatment wuas given onee a day on & suceessive
days. In lactating cows injections were made 2s soon as possible after
milking, and the material was left in the udder until the next regular

* Srrawoses, BrNesT A, and Cragi, W. (1, BENEFICIAL EFFECT OF {REA [N TOMICAL
BULFONAMIDG THErRAPY. Minn. died, 20 S76-082 19448

*Paucrirys, I, M, Texessrng, Do ., Craaw. W, (., and Straroscen, B, Al
ANTAGONIEM OF ANTI-SULFONAMIDE EFFECT OF MEITHONINE AND ENHANCEMENT OF
BACTERIOSTATIC ACTION OF SULFONAMIDE Y UnEa. Noe, Expt. Dol and Med, Proe.
00 262206, T2,

! Soe foutnote 4, p. L




TREATING BOVINE MASTITIS WITH SULFONAMIDES 3

milking. The milk conteining the residus of the injected prepara-
tion was discarded. In dry cows the injections usually were made on
4 successive days and all of the injected material was left in the
ucder.

The stock material was agitated thoroughly before treatment was
begun, in order to insure uniform distribution of the suifa drupgs
throughout the mixture. Usually n smull quantity was transferred
to ¢ sterilized can with a lid, to permit easier handling and more com-

lete dispersion of the suspended ingredients by agitafion. I a num-
Em‘ of cows were being treated, the ean was set in a bucket:of hot
water in order fo maintain a tempernture that would facilitute easy
handling,

A 50-ce. glass and melal serum syringe with Lucr type nozzle fitting
was used. Injection cannulas having as targe a bore as possible and
still being small enough vo allow easy access into the teat canal were
used. A sterilized cannula was used for each quarter treated. Follow-
ingr the injeetion the quarter was massaged upward for the purpose of
distributing the injected material through the cistern and into the
Inrger milk duets,

Milk samples were taken from all treated udders, approximately 10
days atter treatment, to determine the efloctiveness of the treatment.

Vazious Fonaunas TRIED

As the supply of sulfadinzine was exhausted and replenishment was
not feasible ai the time this study was being conducted ﬂbucuuse ot
wartime demands for the drug by the armned Torces) sulfadiazine was
not included in the prepavations containing urea.

Considerable experimental worle was earvied on in an effort to obtain
a sulfonamide prepuration containing urea that would be reasonably
stable and that would not be injurious to mammary tissues. Vurious
carrying agents were tried. Uninfected quarters of the udders of a
nuniber of cows were injected experimentally with preparations con-
taming diffevent concentrations of uren to determine their tolerance
by mammary tissues. In these tosts, glycerin alone or mixtures of
glycerin and mineral oil were used as carriers, It was found that a
preparation contuining a high concentration of equal parts of sulfa-
nilanide and urea in glycerin was injurious to udder tissues.  This was
indicated by hardening of the treated quarters. discoloration and
chitnges in consistency and reaction of the milk, and muarked increnses
in leucocyte counts.  Injections of sterile glyeerin produced no unfa-
vorable reaction, which showed giverrin was ot the olfending ingredi-
ent.  Long usage had shown that sulfanilamide is readily tolerated
by the udder, Preparations containing & lower proportion of urea,
when injected into other uninfected quarters, proved less irvitating.

‘Two infected quarters were tveated with a preparation confaining
sulfanilemide and uren (in the proportion of 650 gm. of sulfanilamide
to 120 gm. of urea) in a enrrier consisting oF 800 ce. of glycerin and 400
ce. of mineral oil. Four other quarters were treated with a similar
preparation contalning LOOO ce. instend of &0 ce. of glycerin, In
nearly every instance the milk became yellow about 24 hours after the
first injection and continued to he vellow unti! abent 2 days after the
Instinjection. Some floeculation nppeared at varions times in the milk
from all treated quarters. The treated quarters showed a slight full-
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ness on the day following the second injection. None of the cows ex-
hibited any rise in temperature or other unfavorable reaction except
as noted. The bucteriologist who examined milk samples before and
after treatment reported that two showed a distinet inervease in
Jeucocyte ecount, one a decrease, and three no significant change.

The material was too thick and heavy for easy administration, so 2
preparation was made np which contained the same propertion of
sulfaunilamide and urea {680 and 120 gm., respectively) m a carvier of
1,000 ce. of glycerin and 700 ce. of mineral oil. This was nsed in treat-
ing eight infected quarters. Comparative leucocyte counts wete not
nmde. The sume changes ocenrred as before in the color and con-
sistency of the milk. Otherwise no unfavorabie results were observed
in any of the cows. This material also was too thick and heavy for
easy ndministration,

A preliminary survey showed that the infecting ouganisms had been
eliminated from 9 (643 percent) of the 14 infected quarters treated.
The udders tolerated the material sutisfactorily. Some cows praduced
mille at a higher level after trealment than before; some at a lower
level. The average decline in milk production was between 4 and 5
percent, which is approximately the same as was reported ® when cows
were treated with S and S+8D and not significantly greater than
might be expected in untreated cows during the half-month period
represented. These preliminary results appearad to justify a continua-
tion of the study of sulfonamide preparations contalning urea.

In order further to Tacilitnte administeation, the formula was
changed slightly in Seplember 1943, The new preparation consisted
of sulfunilamide and urca in the proportion of 350 gm. to 30 gm.,
respectively, mixed in a Waring blendor with 500 ce. of glyeerin.
Some difficulty was experienced in making the injections, even with
this less-concentrated material, but preparations made aceording to
this formula were used in all subsequent cases until Getober 104L
which marked the termination of treatments with sulfonamides con-
tuining uren.

The technique of administering the snlfanilaniide-nrea preparation
swas essentialiy the same as for the 8 and the §+ S preparations except
that it was necessary, beewuse of its thicker consistency, to have the
material at a higher temperature (approximately body temperature)
at the time of injection.

Dosace

During the early part of the experiment a dosage of 50 cc. was used
in each treated guarter at each daily injection.  Luter the standard
dose was inereased to TH ce.  In persistent cuses this was raised still
further to 100 ce. or 125 co. It is estimated that each Hi-cc. dose con-
tained approximately 2215 gm. of sutfanilamide and 3.17 g, of urea.
The larger doses. of conrse, contained covrespondingly greater quain-
titics of cach ingredient, Thisx material appears to have had & con-
centration of sulfanilamide approximately 50 pereent higher thas the
§ and S+ 8D preparations most extensively used in previeus studies
of mastitis in this herd.

P Sop feotnute 4, . 1L
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DISCUSSION OF RESULTS

Nousser anvp Nature oF INFECTIONS TREATED

Sulfonzmide preparations containing uren were ndministered to 160
quarters of cow udders.  Fifteen quarters have been omitted from con-
sideration here, either because it was not possible to obtain adequaie
milk sumples after treatment and the results consequently could not
be determined. or beeause the nature of the infection or the cause of
mastitis in the udder conld nat be determined.

(Of the 83 quarters for which results were obtainable, 56 {63.88 per-
cent) were infected with s{reptucoced, 5 {5.83 percent) with stuphyl-
ococel. 22 {2558 percent) with pseudomeonades, and 2 (2.33 percent)
with coliform bacterin.  As compared with reports from other sources,
this 1s a very high preportion of pseudomonadal infections and a cor-
vespondingly fow proportion of streptococeat infections. The follow-
inz anelyses of resulis are based on the 83 quarters for which the nature
of the infeetion and the results of the treatments were definitely de-
termined. The first 14 jnfected quarters treated with uren prepara-
tions nmade accovding to various tormulag and containing different
proportions af glveerin and mineval oil ave included in the total of
83 quarters.  Despite the fact ithat these eavliest preparations con-
tained some mineral oil, all of the sulfanilamide-urea preparations
contained sulfaniiamide, urea, and glycerin.  Thus for brevity in the
i’t)“&\\'ing dizeussions they will Le vefereed to from time to time as
sSUG.

EFFECTIVENESS OF SULFANILAMIDE-UREA PREPARATIONS

At the outset atlenvion shounld be called to the fuet thar u direct,
unqualificd comparizon of the resnlts eblained with SUG eannot be
side with those obtained with 8 or S-+8D0 D the feet place, differ-
ences in vefinement of methods of idenlilication may have altered the
apparent incidence of the various species of infecting organizsms,. Fur-
thermore, a considerable number of the quarters treated with 3UG
had failed previously o respond favorably to the administration of
from ohe o seven treatments with 8 or S-+3831). In these enses of
previeus failure the infective organisms may have been of an initinlly
resistant sitain. they may have aequired resistunce to sulfonnmides
theourh repeated rreatments, or the site of the infection in the udder
and tisue changes resulting from the infection may have prevented
unrestricted action of the drugs on the vrganisms. At any rate, the
inclusion of =ach eases in determining the effectiveness of any subse-
quent form of treatment mav be experted to make the results appear
i on less favorable licht. These cases of previons failure on 8 and
S+ 85D have been studied sepavately from these in which SUG was
used only on previously untreated infections. The (wo groups are
compared with cach other. Then the (wo separate groups and the

~eombined results For all SUG treatments arve compared with the resulis
previousiy reported for B and 8+ 8D, The sunmimarized data for rll
of these comparisons ave given in {abie 1
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TasLe 1. —Efectiveness of sulfanilamide-urea preparations (SUG)
compared with that of the sulfanilamide and sulfadiazine prepara-
tions (S and S+8D)

Quanters TreaTED Wit S oz 348D

Nature of infection Q&fﬂfgf Guarters eleared of [nfection

Number Number

Streptococci 91 73
Staphylococci 10 9
Peeudomonades 18 10
Coliform bacteria_ . ____.. e mam————— . 6 5

All types 125 97

QuarTers TREATED WitH SUG (ArTER PREVIOUS Farnure Wirh 3

Streptococei
Staphylococei
Pseudomonades
Coliform bacteria

All types

Quanrters TrEaTED WiTH SUG (No Previous TresrvexT WiTH 8

Sireptococei 44 29
Staphylococci 4

)
Pscudomonades 16 13
1

Coliform bacteria_ _ _ oo - 1

All types. GG

Streptococei
Staphylococei
Pseudomonades
Coliform bacteria

A Gy PO oo m e

INFECTIONS THAT PREVIOUSLY HAP FAILED TO RESPOND TO § OR S§+5D

Of the 85 quarters treated with SUG, 19 had failed to respond favor-
ably to previous infusions of S or ¥-+5D.  Ifive had failed to respond
to 1 trentment, 1 to 2 freatments, 1 to 33 treatments, 1 to 4 treatments,
6 to 5 treatments, 3 to 6 treatments, and 2 to 7 treatments.

In reporting the results obtained with 8 und §+8D? it was shown
that, taking all types of infection together, ximost 94 percent of the
quarters that responded at all were cleared of infection by the fiest,
second, or third treatment. It would appear that favorable results
{rem subsequent treatment with SUG could not be expected in the case
of nearly two-thirds of the 19 quarters that had failed on S or 8+5D

* See footuote 4, 1.
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because of the large number of unsuccessful treatments they had
received. However, 11 of the 19 (57.89 percent) responded favorably
to SUG—6 on the fivst treatment, 2 on the second, and 3 on the fourth.
Some of the quarters that had shown the greatest resistance to S or
S+8D responded quickly when treated with SUG. For example, the
6 that responded to the first treatment with SUG included $ that had
failed on 1 treatment, 1 that had failed on 3, 1 that had failed on 3,
and 1 that had failecton 6, The 2 that were cleared by the second SUG
treatment had received 5 and 7 previous treatments wihout success.
The 3 that required 4 SUG treatments had previously failed on 1,2, and
6 treatinents with 8 or §+8D. These 11 quarters had received an
average of 315 treatments with 8 or S+8D. They were cleared of
infection by an average of 2.00 treatments with SUG,

Of the eight that failed when treated with SUG after previous fail-
ures with 8 or 5+35D, three received two treatments, two received
three, one received four, amd two received five trentments with SUG.
In this group all but one had received from four to seven unsuceessful
treatinents with Sor 3-+3D. The eight that failed to respond to both
sulfonamides received an average of 4.75 treatments with S or S+8D
and an average of 3.25 trentinents with SUGG.

The 8 that failed to vespond apparently were infected with highly
resistunt organisms or were in some way protected from the action of
the sulfonamides. On the other hand, the results with the 11 that
responded——most of them rather quickly—may indicate that urea
inereased the effectiveness of the sulfonamide, or that changing from
one sulfonumide prepuration o another may have been beneheial.

Twelve of the 19 quarters (63.16 percent) that failed to respond to
3 or §+380 were infected with streptococel.  "This pereentage is not
materially different from the one for the entire group of 85 guarters
{65.85 percent).  They had received an average of 4.75 treatments with
Sor S-S0, Only 8 of the 12 (504 percent) subsequently responded
to SUG treatments. Bix quarters infected with psendomonades had
reveived an averare of 200 treatments with 8 or S+8D.  Four of the
six {667 percent) vesponded to SUG. One quarter eoncaining coli-
form bacteria that had failed to respond te 1 treatment with S+SD
clenred as a result of 1 treatment with SUG.

Only 50 peccent of the streprococeal infections that previously
had failed were cleared with SUG (tuble 1). This iz delinitely
lower ihun the percentage for 8 or 8+8D. Considering this low
percentuge and the number of treatments they had received previ-
ously, it appears that the streptococeal infeetions in the group were
particulnrly resistant.  On the other hand. the percentawe of effec-
tiveness was higher for psendomonadal infections {(G6.7 percent)
than in the group treuted only with 8 or 8= 3D, and also for coli-
form infection {100 percent) althongh only one such quarter was

Ctreated with ST°G.

QUARTERS NOT PREVIOUSLY TREATED WiTH S QR 545D

The results for the 66 quarters infused with SUG that had not
been treated previously with 8§ or S-+3D were somewhat more fa-
vorable. In this group 47 (71.21 percent) responded to infusions
of SUG as compared with 3780 pereent for those that had failed
on Sor S+8D.
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Infections by streptococei accounted for 44 of the 66 previously
untreated quarters (66.7 percent}; staphylococel accounted for 5
(7.6 percent); pseudomonades for 16 (24.2 percent); and coliform
bacteria for 1 (1.5 percent). These percentages are not significantly
different from those for the entire group of 85 quarters to which STG
was administered.

The SUG treatment was successful in eliminating 29 ot the
streptococeal infections (63.91 percent), 4 of the 3 staphylococen
infections (80 percent), 13 of the 16 pseudomonadal infections
(81,25 pereent}, and the 1 coliform infection from 1 quarter {100
percent). Except for the coliform infections, the results of which
ave the same in both eases, these percentages are all higher than the
corresponding ones for infections that had failed to respond pre-
vicusly to 5 and 8§+ 8.

Compared with the results reported nreviously for 8 and 8+58D,
however, the percentage is distinetly lower for stroptoeoceal infee-
tions and much higher for psendomonadal infections. The dif-
ferences for staphylococerl and coliform infections are not very sig-
nificant because of the small numbers of quarters treated.

It is noteworthy that in the case of these previously unlreaied
infections, which presumably represent a condition compurable with
ihat which existed when 8 and $+81 were used, the effectiveness
of SUG was 71.21 percent for all types of infections. This is lower
fhan the effectiveness of 8 and S+3D for all types of infections
(table 1},

ALL INFECTIONS TREATED WITi SUG

Tt has been pointed out that SUG infusions were more highly cf-
fective in eliminating previously untreated infeetions than 1w clim-
inating infections that had failed to vespond to 8 or 8+8D.  Obvi-
ously, the results for all SUG treutmenis {hoth greups combined)
would tend to be intermcdiate between them.

The organisms were eliminated by STG infusions from 33 of
the 36 quarters infeeted with streptocoeei (6250 percent), from 4
of the 5 infected with staphylococei (80.08 percent}, from 17 of the
99 infected by pseudomonades (77.27 percent). and from both of
the quarters infected by coliform hacterin (100 percent). Com-
parative percentages ave given In table 1 fo shew the rvesults for all
€ and S+SD and for all SUG infusions.  Considering the mwnber
of cases involved. the decrease in percentage of eficiency in ¢limi-
nating streptococeal infections and the inerease in efficiepey in clim-
inating psendomenadal infections ave the most striking vesults
shown by the table. For all types of organisms combined, the per-
contage of cfficiency is significantly lower for 8UG than for S or
S+8D (68.24 and 77.60 percent. respeetively).

Attention is eatled to the fact that the proportion of streptocoecal
infections was lower in the group treated with SUG than in the
group treated with § and S+8D {63.88 and T2.80 percent, respec-
tively). The effectiveness of the QUG treatment alse was lowes
The proportion of psendomonadal infections wis definitely higher
in the group treated with SUG (25.88 us compared with 1440 per-
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cent) and the effectivencss of the SUG trentment was considerably
higher thua that of 8 and §+8D. The lower effectiveness of SUG
for streptococen] infections and the higher effectivencss of SUG for
pseudomonadal infections oceurred both in the group that neviously
had failed to respond to 8§ or B+8D and in the group that previ-
ougly was untreated.

In many of the quarters treated with SUG the mitk sample ob-
tained following the first treatment was off-color—usually pink and
having the appesrance of being bloody. This condition oceurrved in
samples of milk which showed low as well ns high lencocyte counts
and was irrespective of the type or the serionsness of the infection.
The condition was temporary and appurently was not nesociated
with any injuricus effeet on the udder.

Nuaser or TeEATMENTS REQUIRED TO ELIMINATE [NFECTIONS

In reporting the resulls oblained with § or §-+8D * it wag shown
that for all infoetions trented 9381 pereent of the quarters that were
cleared of infections responded to one of the first (hree treatments.
The percentuges for the various types of infoctions that responded
to the fiest three treatments were 9178 for steeplococei, 100 for
stuphylocoeeic 100 for psendomonades, and 160 for coliform baeleria.

Talle 2 ghows the tolal nnmber of quarters eleared of infection
nnd the pereentage of the total that was clenved by the fivst, seeond,
or third trentment with 8 or 8 185D and with 8UG. As o table |
the infections treated with STG are divided into (wo groups—those
that previously had failed to respond fo 8 or 848D and those thut
previonsly were untrented. Al percontages are based on the total
number ol infeetions that were eliminad ed.

I the group of infeetions that previously had failed to respond to
S or 848D hut that were eliminated by SUG, the average cflcetive-
ness of the first treatment was low Tor alf types combined.  "The pro-
portion eliminated by (he first three treatmients was 7273 percent
as compared with N1 pereent for those climinated by 8 or S+ SD.

In the group previously antreated that were eliminated by SUG,
the cffectiveness of the first treatment was higher (han for either of
the foregoing growps for streptococeul infections,  For staphylococeal
infections the ficst treatment was relatively effective but only 75 per-
cent responded to three treatments.  For pscudomonadal infeetions
the lirst treatment was lower thian when 8 or 8+ 53D was used it
mich higher than in the geowp that previously had failed to respond
tw 8 or 3 ESD. However. the seeond {reatment eliminated the rest.
The one coliforn infeetion was eliminnted by (he Grst (reatment.  Ro-
stlts Torall Lypes of lection combined were higher for the lirst,
for the first two, aod for the Hest three treatments than Tor either of
the foregoing gronps. Three freatienis eliminated 97.87 percont in
(hix group as compared with 9351 pereent for those effectively (reated
with 5 or 851 SDyand $2.78 pereent for those that responded 10 SUG
after having Mailed previously,

The first three treztments with SUG wore mare highly effeciive
(han the first three Freatments whileS o 50 8D the case of streplo-
coceal infections. "They were less effeetive tn the case of staphylococ-

e Fonbinsle 4, 1y 1
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Taste 2.—7otal number of quarters cleared by oll treatments with
sulfonamide preparations (S or S+8D, and SUG) and the number
and percentuge of the total cleared by the first, second, or third treat-

ment

Treaten Wita 8 or 548D

Infecting organism, quarters cleated hy all treatments,
apd sequenee of treating

Quarters cleared by ench of
first throe treatmente

Cuemuinted
nrorp(:rlion
of total
guptiers
cloared

Streptococei (73 quarters cleared by 3l freat-
ments) :
First trentment
Sccond treatment
Third treatinent
Staphylococei (9 quarters eleared by all
treatments):
First treatment
Second treatment
Third treatment
Tseudomonades {10 quarters cleared by all
treatments):
First treatment
Second irestment
Third {reatment
Coliform bacteria {5 quarters cleared by all
treatments):
First treatment
Second treatment
Third treatment . . _.___

All types (97 quarters cleared by all treat-
ments) :
First treatment .
Second freatment. . ...
Third treatment

Number

65
i9
7

Pereent

G4
23
4

. 38
. 29
. 11

86. 67

22

11,

. 22
i1

19.
7.

Percent

64. 38
87. 67
81, 78

66. 67
88, 89
160. 60

90. 00
§0. 00
, G0

, 08
06
o0

. 01
, 60
. 81

Treatee Witn SUG (ArTEr PreEvinvs

TafLvRe WithH S ©

Streptococet (6 quarters cleared by all treat-
ments):
First treatment
Second freatment ... .
"Third trentment e e
Pseudomonades {4 quariers cleared by all
treatments):
First treatment__ ..
Seeond treatinent.
Third treatment e
Coliforin baeterin (1 quurter eleared by il
trestinenis)
Pirst treatment, .. .
Second trentinent
Third Lreatment .
All types (11 quartery clenred by ali Lreat-
ments):
TFiral treatment. . ..
Beeond treatinent. .. . .
Third treatment__ ... ...
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Trearep Wita SUG (No PreEviovs Treatuext Wite § ok S+8D)

Cumulute

11

i
Infecting organism, quarters eleared by all trentments, | Quarters cleared by vach of | 1Foportin
and stquency of treating first threa trentinents ot total
qunrtors
eleared
. N mber Pereenl Pereend
Streptococet (29 quarters cleared by all (reat-
ments):
First treatment. oo .o oL .. - 25 86. 21 8§, 21
Second treatment . o ... ____ 3 10. 34 06, 55
Third treatment. ..o ... . ... .- 1 3. 45 100. 00
Staphvlococei (4 quarters eleared by all
treatments)
First treatment . oo oo oo L. 3 75. 00 745, 00
Second treatment. .o, .. oooooain. oo [ P 75. 00
Third treatment_ . ___ .. ... _ . [V I P, 5. 00
Pseudomenades (13 guarters cleared b\ all
treatments):
[Pirst treatment. ... oo oL L. 10 76. 92 76. 92
Second treatment_. .. ... oL 3 23.08 100, 00
Third treatment. oo _ . .. L e e e
Coliform buaeteria {1 quarter “eleared In “all
treatments):
Ifirst treatmont_ _ .. ... ... .. . - 1 100. 00 100, 0D
Secontd treatment. ___. . RS IS
Third treatment_.._.. . _____ (RN A
All types (47 quarters cleared by ull treat-
ments): :
First treatment. . .. ... .. ... 39 82, 98 §2. 98
Second treatment, o, .. ... . . ._.__ & 12. 77 95. T4
Third treatment., oo oo oo Ll I 213 97, 87
Aul, Quanters Trearen Wity SUG
Btreptococei (35 quarters cleared by all treat-
ments):
First trealment. .. .. ... .o ... 20 R2. B6 82 86
Second treatment. ... . ..., __ 4 1. 43 04, 29
Third treatment, .. . H 2, 86 97. 14
Staphylocoeei {4 quarters cleared hv “all”
treatments): !
Ifirst trewtment. e .. 3t 75. G0 75. 00
Seeond (reatment. . - [E . 75. 00
Thiirel treatment 0! 75. 00
Psendomonades (17 qluufvn elonred Ly alt” ;
ireakmenis): I
Fiest treatment. . . . . .. li G4 71 4. 71
Seeond trenlment 4 23, 53 1 88, 24
Thired trealiment _ .. 0 e 1 88, &4
Coliform bacleria (2 quarters eleared by nll : i
treatmoents): ‘
[Firsl treatment . . . 2 {00. 00 100, 00
Second freatinen) . . ; . . --
Third {reutment . .
Al types (58 quurters eleared by wl treat- .
mients); .
I*irsk trentment. 45 77.50 - 7. 60
Hecond Greatment 8 13.79 , 11, 38
Third ireatment. . ... . ... _.. 1 1.72 j» 93. 10
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cal and pseudomonadal infections, the same for coliform infections,
and almost the same (93.10 percent and 93.81 percent, respectively)
for all types of infections combined, as compared with thoge treated
effectively with S or S+S8D.

There was n tendency, except in the case of psendomenadal infec-
tions, for the first treatment with SUG to eliminate u higher per-
centage of the susceptible organisms than when $ or 8+ 8D was used.
Tor all types of infections combined, the lowest response to fivst treat-
ment was in the group that previously had failed to respond to S or
S+ 8D, indicating that even the infections in this group that finally
\}'m'e eiliminntnd by SUG probabiy were relatively move resistant than
the others.

ResurTs oF TREATING ACUTE MASTITIS

Acute mastitis is nof a definite condition and the term often is joosely
user! os thers are many degrees und varvions manifestations of acute-
ness. The presence of flakes in the milk or other mild changes in the
appearance of the milk usually are not considered as indicating an
ncute condition. On the other hand, hot or hard quarters, especially
when accompanied hy a sudden marked reduction in the quantity of
milk seereted and in its physical consistency, are classed as acute or
cliniceal cases.

Phere were four acunte cases thal failed to rvespond te 8 or S+8D
and later were treated with SUG. Three were pseudemonadal infee-
tions and one was streptococenl. Only one of the four received two
treatments of S or S+8D, Three ot the four vesponded favorably to
SUGH; one on the fivst treatment and two on the fourth.

Among the 66 infections not previously treated with § or 8+3D,
there were 14 cases of acate mastitis. Two of these followed severe
injury to the udder. There were 2 other cases of infection accompany-
ing injury that were not classed as acnte. One responded and one
did not.

Six of the 14 acute cases (42.9 percent) weve cleared of infection—all
by the first treatment. TFour of these were psendomonadal infeetions
and 2 were streptococeal.  The 8 that failed includerd 2 enses of severe
teat injury. Llive of the 8 were streptococeal infections and 3 were
pscudomonadal.  Four of the 8 failed on only 1 treatment. 3 on 2
trentments, and 1 on  treatments.

From the vesnlts shown it appears that the probability of success in
treating acute mastitis is less favorable than in freating nomicute cases,
although it is recognized that a highev pereentage of cleared infections
might have resulted if some had received additional treatments. On
the other hand. the administration of sulfonamides in some eases conlid
not have been continued Turiher beenuse the discase progressed rpidly
and the quarters beeaume “blind”™ and impervious to injectiont. In two
nf these, hot water was applied to the wider to velieve the ncate symp-
toms. although this presimnably cunnet be eredited entirely with elim-
mation of the offending organisms.

- EFFECTIVENESS 1v TREATING Dry Cows
Many researeh workers and practitioners have reported better re-

sults from Lreating cows for mustitis while dry than during laetalion.
The previous veport of results with & or &+ 8D showed that only three
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of the eight quarters treated while dry were clenved of infection, but
pointed out that the relatively low percentpge of favorable results
could nok be considered g an indictment of dvy treatment sinee all of
those that failed had failed repeatedly to vespond during lactation.

SUG was used in trenting 76 lactating and § dry quarters. Fifty-
three {69.74 percent) of the lactating quurters were ¢leaved of infee-
tions—i1 by the fiest treatment, 7 by the sceond, 1 by the third, and 4
by the fourth—an average of 140 treatments. The 235 that failed to
respond favorably received an average of 2.22 trentments,

Ifive of the nine nonlactating quarters (55.56 percent) were cleaved
of imtection—Tfour by the first treatment and one by the second—an
average of 1.20 treatments. Despite the Jower percontage of elim-
inations for dry quarters (55.56 percent) than for lnctating quarters
(69.74 pereent), unqualified conclusions cannot be dreawn beeanse of
the small number of data.

In the first place. 3 of the 9 quarters that were treated while dry
(33 perveent) previeusly had failed to vespond to 5 or 5-+8D, as
compared with 16 of the T6 (21 peveent) treated during laciation.
Thus o higher proportion of those treated dry may have been more
vesistant.  In both the laetaling and the dry groups those that pre-
viously had failed had been given an average of £.00 treatments with 3
or 8+8SD.  Allof the three previous Tailures subsequently were cleaved
of infeetion when treated dry. They veceivad an avernge of only 1.33
treatients with SUG.  Only 7 of the 16 previous failurves (43.75 per-
cont) were subsequently clesred of infection when treated during
Tactution, They had received an avernge of 256 trealments with S
op 848D and required an avernge of 200 trentments with TG (o
chiminate the infection.

The higher perceniage of previpns fuilures that cleared and the
smadler number of frextments vequired when treated dry as compared
with those treated during luctalion might be interpreted us favoring
treatinent during the dry period despite the lower pereentage of gl
treated quarters cleared by treutment when dry. Furthermore, eight
of the nine quarters treuted while dry were infected with streptococed,
for which the average efliciency in all quarters was only 62.50 pereert
for SUG. Apparenily there is no significant increase in cfficiency to
be derived from treating during the dry period. On the other hand,
there appears to have been no il effcets from treating during the dry
period, and it would scem to be advieable to treat an infected guarter
while dry rather than wait autil the next lactation period, Af any
rate, delaying the administration of trentment for an extended period
until the eow heeomes dry wonld appear to be an undesirable practice
unless the treatment itself were known to nrterfere seriously with milk
secrebion,

LrrecT oF SUC TreEaryeENTs on Mink PronuctioN

It wasg shown in a previons study ** that freatments with 8 or 83-+8D
had no significant depressing effect on milk production.  The aver-
age level of production for a H-day period after the termination of
treatment was only .21 percent lewer than for a 10-day period before
treatment wus begun.  This decline was considered to be little if any

" Hee Tootnote -1, p. 1.
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TapLe 8.—Changes in daily milk production averages by cows treated with S or S+8D, and with SUG!
Trearment Wit § or-84-8D -

Average daily milk production 2 Change from pretreatment average daily milk production
Lactation periods :
represented

Stago of lactation
s Before treatment | During treatment | After treatment During ireatment After treatment

Number Pounds Pounds . |- Pounds Pounds Percent Pounds Percent
2 44. 58 42. 81 42. 48 77. 96 1 -

1 to 3 months ] . 4.
3 to 6 months ¢ 2399 23. 99 24. 41 . +. +1.74
6 to 9 months l 26. 62 24. 86 24. 81 . 2 —1L -~ —8. 80
9 to 12 months 25..00 22. 90 23. 95 X X —1. —4. 20

All' months 35. 11 33. 60 33. 63 . N —1. —4. 21

Trearaent Wita SUG

1to 3 months._ ... . 37. 34. 39 35. —2, —5.43
3 to 6 months 27. 24.08 25. —3.31 —12. 08 —2. —8.40
6 to 9 months 25. 22. 59 22. —2.72 —10.75 —2. —11. 66
9 to 12 months 21. 19. 85 21. —1.43 —~7.13 —. 1¢ —. 64

All months 3 32. 30.03 30. —2. 87 —8.73 =1 —5.94

1 For each sulfonamide, only the first treatment during 4 lactation 2 With-few exceptions the pretreatment average is for 10 days,
period isincluded. Treatments administered during clinical or acute the treatment period is for 4 days, and -the posttreatment is for
mastitis are omitted: 10 days. Time from midpoint of pretreatment to midpoiné of post-

i treatment, period is, therefore, approximately 14 days.

FHALTADINDV J0 “Idad *S ‘N ‘976 NILATING TVOINHDOIL
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greater than the expected decline for the same period in a group of
untreated cows,

A similar study was made to ascertain the effect of SUG treatments
on level of production. As in the previous study, cows treated during
acute mastitis were omitted from the production comparisons. In
the case of any cow that received more than one treatment during one
lactation, the first one affording a comparison of producing levelg wus
used. Data are given for 84 cows treated with lgUG in 38 lactation
periods. The effect of SUG on milk production is compared with
that of S or S+ 8D in table 3.

The SUG preparation seems to have had a more depressing effect
than the S or S+8D preparations during the 4-day period of treat-
ment. The decrease from the pretreatment average for this 4-day
period was 8.8 percent for SUG and 4.30 percent for S or S+5D,
The difference between the average production after the termination
of treatment and the average before treatment was begun was greater
in the case of SUG than in the case of S or 8+ 8D, but the difference
was not o marked as during the 4-day treatment period, Decreases
in average production were 1.95 pounds (5.94 percent) for SUG and
1.48 pounds {4.21 percent) for S or S+SD.

In the case of cows treated with SUG the pretreatment production
averages ranged from 7.50 to 61.78 pounds daily for individua! cows.
Production averages for the period before, during, and after treat-
ment were respectively 32.90, 30.03, and 30.95 pounds daily. ‘These
averages are all lower than the corresponding ones for cows treated
with S or S+ SD.

The average daily production after treatment was lower than the
pretreatment avernge in 29 cases and higher in 9. The tendency to
maintain or to increase production was not confined to any stage of
lactation or level of production. "The 9 cows that showed inereases
after treatment included the one with the highest and also the one
with the lowest production average. Three of the 9 were in the frst
3 months of lactation, 2 were in lactation from 3 to 6 months, and 2
from 9 to 12 months. The average daily production of the 9 cows
before and after treatment was 32.04 and 33.21 pounds, respectively.
Both of these averages are clore to the averages for the entirve group
of 38 Iactation periods.

Little significance can be attached to the average declines for differ-
ent stages of lactation hecanse of the uneven distribution of cows in
the various stage proups,

The date in table 8 show that in general the decline in production
was very slightly greater on an average, both in ponnds and in per-
centagoes, for the cows treated with SUG than for those treated with
S or 5+ 8D, but in neither cnse can the decline be considered excessive,

A statistical analysis of the data showed that the declive in milk
yield following treatment with SUG was not significantiy <ifferent
from the decline {fellowing treatment with § or S+ 8D,

SUMMARY AND CONCLUSIONS

Daring the period from August 1943 to October 1944 a sulfonamide
consisting of sulfanilamide, urea, and glycerin (SUG) was used in
treating 85 infeeted quarters of the udders of cows in the dai ry herd
of the Burean of Dairy Industry at Beltsville, M.
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The object of the study was to determine the effectiveness of a sul-
foramide preparation containing urea as a practical means of etimi-
nating and eontrolling mastitis in a dairy herd and, so far ns possible,
to compare ite effectiveness with thut of sulfonumide preparations
(S and S+ SD) previously used in the same herd, that did not contain
urea.

An absclute evaluation of the effectiveness of adding urea to sul-
fonamides cannot be made because in SUG the salfadiazine was omit-
ted, glycerin was substituted for mineyal oil as a vehicle, the concentra-
tion of sulfanilamide was increased, und in many cases the dosage also
was higher. Nevertheless, a fairly reliable comparison of the effec-
tiveness of SUG and of § or S+5D in the practical control of imastitis
in a herd would be possible save for the fact that some of the infec-
tions trented with STUG had failed previously to respond to 35 or
§+8D. and may have been more resistant. _

Of the 85 quarters studied 65.9 percent contained streptococe, 5.9
percent staphylococel, 25.9 percent pseudomonades, and 2.+ percent
colitorm bacteria.  This 15 a much higher proportion of pseudomon-
adal infeetions than existed in the same herd during the study of 8
or $+SD or than ordinarily is reported from other sources. The
proportion of streptococenl infections is corvespondingly low.

Nineteen quarters previously had failed to respond favorably to
S or S+5D despite repeated treatments in most of them. Eleven
(57.80 percent) of these were cleared of infection by SUG. This is
a relatively low percentuge, which seems fo indicate high resistance
on the part of sume of the infecting organisms, but the impressive
thing about the results in this group s the quick response of some of
the persistent cases when the chunge to SUG was made. There is
some indication heve that urea may hive increased the effectiveness
of the sulfonamide or clse that a change from one sulfonamide to
another may have been beneficial.

The effectiveness of STUG was definitely higher in the 66 previously
untreated infections (71.21 percent) than in the 19 that had failed
to respond to S or §+8D (57.89 pervent). However, the average for
the (6 previously untreated infections was lower than the average for
125 infected quarters treated with 8 or S-+5D (77.60 pevcent). In
this group the SUG wus muoch less effective than % or 848D in
treating streptococeal infections but much more highly effective in
treating pseudomonadal infections.

Tor the entire group of treatments with ST the percentage of
effectiveness was notably lower than for § or 8480 in streptococenl
infoctions and meh higher in pseadomonadal infections. Both sul-
fonamides were highly effective ngainst stuphylococeal and coliform
infections. For all types of infections the percentage was somewhat
lower Tor SUG (68.24 percent) than Tor 8§ ar 8+8D (7760 percent).

As was shawn proviously with 8 ar $+8D. thece is little to be gained
in most cases by administering morve thun three treatments. OfFf the
snfoctions which responded to % or 348D, 93.81 pevcent were ¢limi-
nated by the first three treatments, and of those that respanded to
SUG, 95.10 percent were eliminated by the first three. For all types
of infections combined. the response to the first treatment was higher

for SUG than for Sor S +5D.
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The prospect of success seems to be less fuvorable in treafing cuses
of mcute mastitis than in treating nonacute cases, However, the acute
cases that responded to SUG were cleaved of infection by the first
treaiment,

The percentage of infections eliminated by STGG was lower for treat-
ments saministered during the dry period than for those given during
lnctation. There is some indication, however, that treafment during
the dry period gave better results i cuses that previousty had failed
when treated with 3 or S+5D. The data are limited and the results
of the comparison are not conclusive.

The offect of XTG treatments on mill production was studied in 38
lactation periods of 3t rows. The decrease in production from the
average for the 10 days before trearment to the average for the 10 days
after treatment was very slightly greater, on an average, for the cows
treated with STUG than for those treated with S or §+5D. Inneither
case. however. can the decline be consideret excessive or sigmificantly
areater than the decline to be expected during a similar period in
untreated udders.

The average percentage of efficiency for streptococeal infections and
for all {ypes of infections combined—hoth in cuses that previously had
failed on S or S-+8D and in cases previously untreated—iwas relu-
tively lower for SUG: the reduction in milk production between pre-
rreatment and post-treatment periods was very slightly greater in
cases treated with SUG ; the heavy consistency of the nuaterial added
comewhat to the effort imvolved in administering it; and ofl-color milk
was observed in many of the quunters for u few days following the
frat {reatment swith STG, but npparent!y the condition was not wsso-
ciated with any injurious effect on the ndder.

On the other hand, the SUG preparation showed a markedly higher
efficiency than the S or 5§+ 5D preparations Lt eliminating pseudomo-
nadal infections and very good results in {reating staphylococcal and
coliform infections: there was some indication that it hod merit us o
follow-up on some resistunt infections that had failed to respond to
osther sulfonamides: and for all types of infections comibined, o greater
proportion of the infections that proved susceptible to treatment were
¢leured Ly the first treatment with SUG than was the case when
S or S+5D was used. To what extent these more desirable qualities
of SUG may be attributable to the ligher concentration of sulfanila-
mide and the targer doses uged caunot be azeertained. \11 things con-
sidered, SGG does not appear to have proved superior, it in fact
equal, to S or S-+3D.
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