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INTRODUCTIO~ 

In October 10-12, the BU1'eilli of Dairy Industry began n, sULTey of 
the extent ormastitis infection in its herd at the Agl'icultl1l'al Research 
Center, Beltsville, Mel. At the same time it began 11 study of the effec­
tiveness of sulfonamide preparations in the ei'lHlication and control of 
the disease. During the first 10 months' work, two sulfonamide 
preparations were used. Olle prepal'H.tion was sul:fanilamidein oil 
lind the other was a combination of sulfallilamide and suHadiazine in 
oil The results obtained with these hyo preparations were reported 4 

in August 194'1, and in the same report lL Ilnmbel' of references were 
made to it sulfonamide cOlltaining m'pa, with which treatmellts had 
been begun in August H)'liJ, . . 

1 Submitt(>l1 for publieation ,Jail lla I'r D, Ifl47, 

• 

• Hetired March 30. 1!)40, 

" Hucceed(>d ;r. Frank Cone, mHl'kf't-lIlilk ~pt'('inli~t, who l'f'SigIH'11 :'Ifny 15, 1!M4, 


nih'l' 	conducting the lmctel'iological wOl'k dm'illg tlH' fil';;t !) 1lil1IIths, 
, HWI>TT, 'IV, \Y" GRAVEI'l, n, ]t" ~rNI·l'In:ws. C. A" ('OX", ,J. Flt.\ ....K. and U.... J)KJ:­

WOOl), p, C, .\ S'I'UIJY OF TfH) EF"EC'I'I1'f:"H:SS OF S[TLFOXA~IlIJE PREP.\RATI01l"S IN TilE 
EJ;I.\IINNI'ION OF BOnNE ~c\STITIS, U, K D<'lJt. Agl', ~l\'eh, Bul. 8&1, 20 !Ill, IIH4. 

7U240-['-47--1 
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Other investigators had reported 5 s that certain kinds of bacteria 
aPI!ear to possess, or ~o acquire thyough conhwt, a high degree of 
resIstance to sulfonamlde preparatIOns and that urea 1l1creases th::3 
solubility of sulfonamides, enhances their bacteriostatic action, and 
removes fastness of sulfonamide-resistant organisms. 

TIl(.> purpose of using su1fonamides containmg urea was t. )determine 
whether or not such preparations wonld be substantially more effective 
than sulfanilamide or than a combini\tion of su1fanilarnide and sulfa­
diazine in eliminating udder infections. This bulletin ~ves the l'esults 
obtained with sulfonllmide-urea preparations in the .tSeltsville herd, 
from August 1943 to October 1944. 

EXPERIMENTAL METHODS AND MATERIALS 

TAKING MILK SAMPLES 

In this study of sulfonamide-urea preparations, the procedures for 
taking milk samples and for making the laboratory tests were essen,· 
tially the same as those described previously in reporting j the results 
obtained with sulfanilamide Rnd sulfadiazine. In the subsequent dis­
cussion, these two drugs wEl ~:le referred to as S [md SD, respectively, 
and the preparation containing both (h'ugs as S + SD. The snlfona­
lnide-nrea preparation will be referred to as SUG. 

Milk samples were obtained from all co\\'s as soon as practicable 
after the beginning of each lactation period, Samples were taken 
thereafter, at mlY time during the lactation, from cows showing swollen 
quarters, flakes in their milk, or any other mastitic conditic)n, Mi1k 
samples for laboratory examination were taken just priol' to the regu­
lar dternoon milking. First, the udder of the cow 'was wiped cl~an 
with a cloth wet in a solution containing about 200 p,p,m. of available 
chlorine. Then, the end of each tent was wiped off with a pledget of 
cotton wet with alcohol, p:n-ticlllar attention being given to cle'aning 
the tent orifice ..A. separate sample was drawn from each qlmrter of the 
udder into a sterile container, nl1cl each sample was mllrked Winl the 
number of the cow and the quartet' from whieh it Was taken. The 
samples were iced and sent to the lnbol'atol'Y the following day for 
examination. 

AD)II;-IISTERING TREATMENT 

Sulfonamide-urea preparations were administered by infusion to 
all udder quartel.'s that showed infections that had not been treated 
previously, and also ~o in:£ected Cjll!ll'\('rs that had failed to respond 
to single or repeated treatments with other sulfonamide pl"('pal'ations. 
Except in l111USlHtl cases only the quarters known to be inJeded were 
treated. Ordinarily tt'eatment was given once a day on ,~ f'uC'cessive 
days. In lactating cows injections were made as !:ioon as po!':;ihle after 
milking, and the l1laterial was left in the udder until the next regular 

• STItAK()gCH, FlItSf:ST A., find ('r,,\IIK, 'W, G. HF;i);"F;E'rCfAL f;FPF;CT OF VHF;A IN 'fOr'reAT, 
8ULFONA~IlDf; 'flH:ItAPY. :'IlIllll. ~I{>d, 26: 276-282, HI-13, 

'~L'SUCHfYA, H, i'll., 'l'EXE:'1Bf:ItG, D, ,I.. Cr.,\l\R". ,y, G,. lind STIl-ATCOS(,U, 1~, A. 
ANT~\GON1S~[ OF Al'iTl-S1.7tJ,'OX.\~1J1J8 EI-'FE('"I' OF ~rErriiOXISE, <\1'.'0 f:XTI.\NCO!l':S'1' OF 
DAcn:ItfOSTA'I'IC ACTLOX Ok' SIJLFOXAlLIIlE [lY1.7I\I::.\. Soc. E:;;pt. BioI. and MNI. Proc. 
GO: 262-266. 1U42, 

, Sec footllotQ 4, p. I, 

• 


• 


• 
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milking. The milk containing the residue of the injected prepara­
tion wus discarded. In dry cows the injections usually were made on 
4: succe:;sive days and all of the injected material w,us left in the 
udder. 

'rhe stock material was agitated thoroughly before treatment was 
begun, in order to insure uniform distribution of the su1:fa drugs 
throughout the mixture. Usually a smull quantity 'was trnns'fel'red 
to 11 sterilized can with a lid, to permit easier handling and more cOm­
plete dispersion of the suspended ingredients by agitation. If It num­
b!)r of oows were being b'eated, the call 'was set in a bucket- of hot 
waLer in order to maintain a temperature that would :facilitate easy
handling. 

A 50-co. gla~s a,~d metal serum sy'ringe with LU('r type nozzle fitting 
waS used. InJectIOn cllllnulas having as large a bore as possible and 
:::till being small U1lOugh u> allow easy ll('eeSS into the teat canal w<!re 
used. A sterilized catlllUl1l was used for each quarter tr'ellted. Follow­
ing fhe injection th(' qual'tel' was maJ-isaged upward for the purpose of 
dil'tribnting the injected material through the cistern and into the 
larg(',' milk dncts. 

l\Iilk sHlllples wel'e takl'1l from all tl'(>nt(>d udders) appl'oximat(>ly 10 
clays after tl'e",tment, to lletcrminc the eirl'l'ti\'cness of the treatment. 

VA.lIOUS FORMULAS TitlED 

As the supply O'f sulfadiazine was exhausted nnd replenishment was 
not fl'llsible at the timc thi:; study was being conducted (because of 
wartime dl'lllalHls for the drug byvtl1l' fll'm('d fOI'ces) sulfadiazine was 
not included in (h(' pt'ppnrations containing 1It'ea. 

Considerable t'x(ll'ri 11l('n tal work was (':tnied 011 in an effort to obtain 
a sulfonamide preparation contnining \Jt'('a that would be rea!:iollably 
stable and that would. not be injurious to nHll11mary tissues. Various 
cat't'ylng a!~('llts were tl'.ied. Lninfe('{('d qllfll·tC'I'S of: the ud(lcrs of a 
llul11ber o('()"';j wel'e inj(·etecl eXIJeriment:tlly "'ith preparations C011­
taining difl'erent ('ol1centl'ations of lIt'Nl to clC'terllline their tolerance 
by IlHlmmlll'Y ti::lSl1('S. In these (,'sts, gl.)"C'prin alOllc or mixturrs of 
glycerin and mill('ml o.il w(>re used as can'i(\rs, It was fouud tbat a 
prepfll'fltioncontaining a high cOllccntl'lltion of (,qual pnrt" of sulfa­
nilamid(' and 1I1'l':t in glycerin was injurious to udder tissues. This Wus 
indicated by hal'(l('lling of the \Tl'att'd qu:u'tPI's. discoloration llnd 
changes in con!:ii>'tt'ncy and l'(,llction of thr milk. and marked increll~~cs 
in leucocyte ('ounts. Injections of :,;tl'rile glycc·rin (ll'oduc('(l no unfa­
vorable I'paetion. which showed glycerin was not tIl(' ol\'ending ingredi­
ent. Long uSag(' had :::howll that !Hllfanilamide is readily "tolerated 
by the ud'ler. 'Preparations containing It Jowel' propOI,tion of urea, 
w11rl1 inj(·etecl into otber uninfedl'(1 qUflL'l:l'rs, proved less irritating. 

Two illfeeted qUlLl't('I.'S w('l'r tl'pated \\'ith a prepal'Ution ('ontaining 
sulfanilamide and l1l'(,ll (in the proportion of uS() grn, of ,mlf:milnrnide 
to ]~O gm. of 1I1'('a) in :tcfU'I.'it'r cOJ)"i::tillg of HOO cc. of r"'lyc('l'ill and 400 
cc. of mineral oil. FULlt, otl)('r quart;C'I'S were tl'l'ate( with a sirnilul' 
pt'epal'ation eontaining l.OOt) C(', 111"t('ad of Hon ce. of glycerin. In 
nearly eyer)" installe(' the milk b('('(lrrl(> yellow about 2·J h()ul'~ rrftel' the 
first injP('tiol1 and ('ol\tinu('d to be ,\'pllow until nbout 2 day:> after the 
last illje~·ti()n. Some flocculation aptwarC'd at Ylll'iollS tinlt's in the milk 
from all treated quarters. The tl'ea{('cl Cjwu'tel's showed 11 slight IlIll­
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lless on the day following the second injection. None of the cows ex­
hibited any rise in tempemture or other unfavorable reaetion exc\!pt 
IlS noted. The bacteriologist who examined milk samples before and 
after treiltment reported that two show(:;d a distinct increase in 
leucocyte count, one a decrease, and three no significant chan~e. 

The material "was too thiek and heavy for easy administratIOn, so a 
preparation was made "I' which contained the same proportion of 
sultlurilamide al1lI urea (680 and 120 gm., respectively) in a carrier of 
1,000 cc. of ~lycel'in an<l700 cc. of mineral oil. This was nsed in treat­
ing eight infected quarters. Comparative leucoeyte counts w(ire not 
made. The same chnn!!es o('clu'red as before in the color and con­
sistency of the mille Otherwise no unfavorable results were observed 
in a;ny of the cows, This material also was too thick and heavy for 
easy administration. 

A preliminary survey showed that the infeetin~ o~!tnisms had been 
eliminated from () (6J,8 pel'cent) of the 14 illfectell quarters tr('ttted, 
The udders tolerat('c1 thl:' lllatt~l'hi stltisfaetol'.ily. Some cows prod\lcl:'d 
milk at a higher lewl nfter treatment thall before; some at a lower 
level. The average de('line in milk production was between 4: and r, 
percent, whi('h is approximately the StunI' as was reported S when COWl:i 

"were treated with Sand S+SD lind not si~l']dficantly greater than 
might. be expected in untrl'ated cows during the half-month pel'iot! 
represented, These preliminary l'(,!-;lIlts aPP(,lu'etl to justify lL continua­
tion of the study of sulfonamide preparations containing urea, 

In order fUl'thet, to iaeilitate administration. the formula was 
changed slightly in September lD48. The new prepn !'ation con~istl~d 
of sulfanilamide and urea in the proportion of :~50 !!m. to 50 gm.. 
respectively, mixec1in a 'Waring blendOL' with 500 (:c. of ~lYl'el'in. 
Some difficulty was I'xp(,l'iel1e('d in makin~ the inje('tions, even with 
this less-concentrated material. but prepal:ations made a(,cording te, 
this formula WN'Ii! uspd in all subsequent cases until O('tob('l' l!)·I-l. 
which marked the termination of treatments with sulfonamid('s eon­
taining urea. 

The technique of administcring the slllf:l1lilnrnide-IIl'CH 11I'eparation 
was essentiaJly the same as for the S ancl th(' R+ S]) pl't'paratioIlS t'xcl'pl 
that it was necessary, b('cause of its thiekel' ('on::;istrlley, to hIlY!.' th(, 
material at a highel' trmpt'mtul'e (approximatrly body t('mpemture) 
at the time of injection. 

DOSAGE 

During the parly part of the experiment a (i()::;ag(' of i/O cc. was u:;ed 
in eaCh~l'ellt('d CjuHr(l'r at (':teh daily injPC'tioll, Lall'I' the gtalldnn\ 
close was increa;;pd to 7i/ ('c. In pel'::;isll'lIt ('asps this Wll;'; mised still 
furthcr to tOO cc. 01' l:2fi e('. It i" p::;tilllatl'<1 that paeh 50-('('. dose eon­
tained appl'oximalely:2:2.15 gm, of~ sulfanilamide nIHl :3.17 gill. of 1I1'pa, 
The larger (lOl:ips. or c'Ollrl:i(', (,()Iliaill('d (,OL'r(';;p()ndin~ly gt'pntel' quan~ 
titics of each In~l'pdient. This mntC'rial appC'nr . .; to ha\'(~ had :I ('on­
centratioll of! su\fallilal1li(le appl'oxilllalt'ly fill Ill'rct-llt highPl' than Ih(' 
Sand S+ SD PI'('IHll'ati()n~ nlO~t extensively u:;ed in pr:eyiolls st lid ieg 
of mastitis in this herd. 

• See fcotnot(' 4, 11. 1, 

• 

• 
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DISCUSSION OF RESULTS. 
NUMBER AND NATURE OF INFECTIONS TREATED 

Sulfonamide prepal.'ations containing urea were administered to 100 
qual't('rs of CllW udd('l's, Fifteen quartel's ha\'e been omitted from COI1-
sid~I'atiOI1 here, either b('cltuse it was not possible to obbtin adequate 
milk samples aiter treatment and the results consequently could not 
IJl' d£'tennin('d. oj, because the natllL'e of the infet:tion or the cause of 
rnastitis in thenc1t1l'1' could not ue dl'tel'mined, 

Of the 85 quarters :rOl' ,',hich results were obtainable, 56 (65,88 per­
cent:) we1'(' inf('C'tec1 with stl'CptocoC'ci, 5 (f),tit; percent) with staphyl­
ococC'i. 2:2 (:25,HH percent) with \l!:it'IIClomonades, and 2 (:2,35 percent) 
with coliform hach'I'ia, As compal'(,d with reports from other sources, 
this is a wry high proportion of ps('udomonadal infections and tt C01'­
l'('spondill!!ly 10\\' PI'UIH)I'tinl1 of stl'epto('()('('al inf('dions, The follow­
ing analyse::; of re,;uHs are bn;-ed on the 8r) quartt'rs :forwhich thl! nature 
of till' inf('(~ti()n anll till' r(,~\I1b or thl! ll.'l'attllPlIts were definite.!y de­
tpl'l1lined, The fir~t 14 infeeted qllal't('I'~ tl'('ltted with urea IH'eplll'tl­
l iOlls Ilmde accol'tling to yn I'ious formulas nnd ('ontainin~ eli trel'cnt 
jlropol'tiolls of gl,\'(,C'I'in lind millcI'al oil. arp ilH'ludNl in till' total of 
8:) quaL'tel's, Dpspite, the fal't tlmt tlWliC eadiC'!:it preparations COIl­
ta ined some mineral oil, all of tIll' sulfanilamide-urea pn'parations 
('ontained sulfanilamide, Ul'ea, and glycerin, Thus for brevity in the 
following di:::l'lIli!:iions tl1(>y will be rdl'l'l'ed to from time to time uS 
~rG, 

EFFECTI\'E;';ESS OF SULFANILAMWE,UIU:A PREPAHATIONS 

At t.hl' ollts<'r att<,lltion ;.;holllcl 1)(' ('all('d to till' faet that It direct, 
IInqualifipd comparison of the results obtainl'd with SFG ('an not be 
mad\, with tho!'(' obtainpcl with R 01' ::-;+8.1), III thr fil':::t P\:l('(', difl'el'­
I'II('(,S in l'efin(,lllent (rf nwthod:=; of idf'ntifiC'atioll may havl' alterl'd. the 
appal'('nt illeidC'lll'e of tht' \'al'iOWi sPt'ell'!:i of illfC'cting Ol'ganiHllls, Ful'­
thpl'1l101'C', a ('oll:,idl'l'able lluml)l'l' of thl' quartet's tl'P:lted with SrG 
lwtl fa i1p(] pn'\'iol1sly to l'l\';!){)lld favol'Hblr to the adm i n istl'atioll of 
from Olll' to S(,\'PIl tl'('(ltlll(,l1tfl with S 01' 8··'~D, In tlll'SC casl's of 
pl'pyions failut'(' til{' illfp('(in' ol'ganisllls Ina,)' han' bl'eJ\ of an initially 
I'Psistant strain, th(,,)' may have acquil'C'd I'l':;istance to sulfonamidcs 
t!ll'ou!!h I'PI)('at(,d trC'ntnl('l1h, Ill' the :::itC' of' tlH' inf('('tion in thp udder 
alld ti:-slIl' ('hangl's I'l'sl1lting from tIl(' ilrf('c(ioll lIlay 1ul\"c Pl'c\T('nted. 
1I1I1.'e81I'i('tNI aetioll of tlw dl'lI,!!s Oil til(' OI'gunisJll:;, At :tny rate. the 
ill('lusjol\ of sll!'h eHH'S ill dptel'lllinin!! t\Jp (,(I\>(,t i\'('I1('SS of any su!JS(' ­
qupnt {'OI'm of tt'Purnwnt ma~T bp Pxp<·('ted to make tl\(' I'ci'ults nppeal' 
in <l Ipss fu\'ol'ublp ;i~hL TII('s(' ('a:-ps of Pl'f'\'iOliH faihll'!' on Sand 
S+SD 1!H\'(' 1)('('11 "tlldiN} ;';('IH1I'a{('lyftoolll t1l0:-(' in whidl sen \\'a;.; 
I1Sl'(] only on PI'{'~TiOll:-ly 1IIltl'('att'd jnfp('ti()II~, The two !!I'OUpR al'p 
('olllpa.l'l'd witlI PHell ot)H'I', Th(,11 till' two l'pplI)'aie ~1'()lIi)~ and tIll' 
('ombiJwd rrslll tR for :t11 Seo t I'pat nH'nt~ n1'(' ('Dillpn I'('tl wi th till' 1'l',iIl!ts 
pl'ryiollsly 1'('I){)l'ted fm' 8 and S +" 8U, '1'I1l' ;,;ulIIm:u'izp(J datil fol' all 
of t"il('Re ('ompaeisons Ill'P gi\Ten ill (lllJl(' 1. 
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TABLE I.-Effectiveness oj sulfanilamide-urea preparations (SUG) 
compared with that of tlte 8'I.ilfanilamid6 and sulfadiazine prepara­
tions (8 and S+SD) • 

QUARTERS TREATED WITH S OR S+SD 

QuartersNoture of Infection Quarters cleared of Infection treated I 

Numbu Numbtr PeruntStreptoeoecL ____________________________ 91 73 80. 22


StaphylococcL_____________________ ~ _____ 10 9 90.00
Pseudomonades__________________________ 18 10 55. 55 

Coliform bacteria________________________ 6 5 83.33 


All types__________________________ 
 125 97 77.60 


QUARTERS TREATED WITH SUG (AFTER PREVIOUS FAILURE WITH S OR S+SD) 

StreptococcL____________________________ 12 6 50.00
StaphylococcL________________________________________________________ _ 

Pseudomonades__________________________ 6 4 66.67 

Coliform bacteria________________________ 1 1 100.00 


All types_________________________ _ 19 11 57.89 


QUARTERS TREATED WITH SUG (No PREVIOl>S TREATMENT WITII S OR S+SD) 

Streptococci ____________________________ _ 44 29 65.91

StaphylococcL__________________________ _ 5 4 80. 00 

Pscudomonadcs_________________________ _ 16 13 81. 25

Coliform bacterla_______________________ _ 1 1 100.00 


All typCil ______ . ___________________ _ 
 •66 47 71. 21 


ALL QUAR'rERS TRI~A'rED WITH SUG 

StreptococcL ____ _ ________ ____ ____ _____ __ 56 
 35 62. 50

StaphylococcL__ __ _ _______ ____ ___ ________ 5 
 4 80. 00 

Pscudomonades_ _________ ________ ________ 22 
 17 77. 27 

Coliform baeteria_ _______________________ 2 
 2 100.00 


!--------.!--------.!-------

All types__________________________ 85 68. 24 
58 I 


INFECTIONS THAT PREVIOUSLY HAll FAILED TO RESPOND TO S OR S+SD 

Ofthe 85 quarterstreatec1 with SUG,l!) had failed to respond favor­
a.bIy to previous infusions of S or ti+SD. Five had failed to respond 
to 1 treatment, 1 to ~ treatments, 1 to :1 treatllwnts, 1 to 4 treatments, 
6 to 5 treatments, 3 to (j treatments, and 2 to 7 treatments. 

In reporting the results obtained with Sand S+BD9 it was shown 
that, taking all types of infection together, almost 9.J: percent of the 
quarters that responded at all were cleared of infection by the fh'st, 
second, or third treatment. It would appear that iltvorable results 
from subsequent treatment with SUG could not be expected in the ('ase • 
of nearly two-thirds of theW quarters that had failed on 8 or S+SD 

"S(~~ footnote 4, p. 1. 
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because of the large number of unsuccessful treatments they had 
received. However, 11 of the I!) (57.S!) percent) responded favorably 
to SUG-6 on the first treatment, 2 on the second, and 3 on the fourth. 
Some of the quarters that had shown the greatest resistance to S or 
S+SD responded quickly when treated with SUG. For example, the 
6 that responded to the first t\'t'Mment with SUG included 3 that had 
failed on 1 treatment, 1 that had failed on 3, 1 that had failed on 5, 
and 1 that had failed on 6. The 2 that were cleared by the second SUG 
treatment had received 5 and 7 prpyjous treatments wihout success. 
The 3 that required 4 SUG treatments had previously failed on 1, 2, t\l1d 
6 treatments with S or S+SD. These 11 quartel's had received an 
ilveru~e of a,,1:5 treatments with S or S+SD, They were cleared of 
infectIOn by an average of 2,00 treatments with SUG. 

Of the eight that failed when treated with SeG after previous fail­
ures with::; 01' S+~D, three received two treatments, two received 
three, one received fOllr. and two reeeived five treatments with SUG. 
In this group an but on(; had reeeived from foul' to SHen unsuccessful 
treatments with S or S+~·lD, The eight that failed to respond to both 
slII£onamides reeei,-ecl an o.Ycl'age of 4.75 treatments with S or S+SD 
ancl an aYeI'age of :3,25 treatments with SUG. 

The 8 thaffniled to re~pond apparently were infeeted with highly 
resistant organisms 01' w(,I'e in sOllle way Pl'ott'ctec1 il'om the action of 
the suHonamides. On the other hand, the results with the 11 that 
responded-most of them l'nthel' quickly-may indicate that u.rea 
increased thp eH'ectin'ness of the sulfonallli{\(', 01' that changing from 
OIl(' sulfonamide preptLmtion to another may ha \"{' brt'n benef1ciul. 

TwC'lw of the 1V qnarters (6:3.16 pet'cent) that :fn,ilC'd to l'e~p()nd to 
S 01.' S+:::;O WC'l'l' iJl[('d('d with stl'('pto('occi, This per(,PIltage is not 
marl'I'iaIly difl'el'C'llt fl'Om the 01\(' fo" the eIltil'e group of H') quarters 
(65.So p(\l'{'ent). They had reeeiwd an tH'erage of 4.75 treatments with 
SOl' !"i +SJ), OnJy (j of the 1:2 (;)0,0 peL'(,l'Ilt) ::ubsequently responded 
to :::;"CG tl'('atll1('llt:-:, Six quarters inf('et(,tl with PS('u(\olllonudf:s had 
I'el'l'ived tin a\"t'I'lli!(~ of ;HJO tl'eatnlf'ntR with S (H'S+SD, Foul' of the 
six {GG,7 Pl'l'('(lnt i rf'i';ponde<\ to !"iUG. One qwutf.'I' cOIHaining coli­
form btu,tcria tlltlt .1111<1 failpd to respolld to 1 treatment with S+SD 
c1eal'C(lllS a result of 1 tl'etltnlt'nt with SL'U, 

Only 50 [ll'l'('cnt of the stl'eptocoeclll infeetiollH that previously 
had iailpd WPI.'t' clt'al'eel with ~eG (t,.bl(' 1), This is definitely 
lower than tile [lereentag(· for ~ or S+ !::YD, Consiclel'ing this low 
pel'('en/age ami th(> 1I11lllbpl" of trcatlll('IIb; till',\' had j'('cei\'('(l previ­
ollsly: jt tlPPl'lll'S that the· litl'l'ptoc()('eal iniN"liolls in tile gL'OUp werc 
pal'ti("ulnrly I'I'SistallL. On tIll' otlu'L' hane\. til(' pe1'e('ntage of (·ffec­
tiveness was higher for psendomonadnl infe(,tions (00,7 percent) 
than in till' gt'oul> tl.'l'tltt'd (Jllly with S 01' !"i .... !"iD. !ul(l al:-<o iOl' coli­
form In'f('diOIl (UlO pt'I.'('ent) although only one sueh qUill'tel' was 
treated with seo, 

Qt;,\HTEHS :-;OT PHEVIOVSLY THEATED WITH 5 OH S+SD 

The results fOl' the G6 qUHI'tPI'S infuc;l'c1 with .srG that hnd not 
been treated previously with S 01' S+~D were sOIlH:'whnt more fa­
vorable. In th is gl'OUp 4'7 (71.21 per('('nt) r(lspondec1 to in fusions 
of SUG as compared with 57.8U P(ll'C"!lt foT' thOSe that had failed 
on S or S+SD, 
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Infections by streptococci accounted for ,14: of the 66 previously 
untreated quarters (66.i percent); staphylococci accounted for 5 
(7.6 percent) ; pseudomonades for 16 (24.2 percent) ; and coliform 
bacteria for 1 (1.5 percent). These percentnges are not significantly 
different from those for the entire. gronp of 85 quarters to which SUG 
was ndministel'ecl. 

The SUG trentment was Sllccessful in eliminating 2!) of the 44 
streptococcal infections (65.\)1 percent), 4: of the 5 sta phylococcnl 
infections (80 percent), 13 of the 16 pseudomonadal infections 
(81.25 percent), and the 1 coliform infection from 1 qtHtrter (100 

percent). Except for t11e coliform infections: the results of which 

are the same in both cases, th('se percentng('s are all higher than the 

eOl'l'esponcling oneS for in:f(·ctions that had hik'd to l'l'spond pre-

Viously to Sand S+SD. 

Compared with the l'('illlltS l'C'ported J)l'eviollsly for Sand S+BD. 
however, the percentagc is distinctly lower for strpptoc()\x'al infec­
tions and mueh higher iol.' ps('utlomona/lul infections. The dif­
il'rences for staphylococcal and coliJol'J\1 infections :tl'e not very sig­
Jlificant because of the small numbel's or quarters trented. 

It is noteworthy that in the case of these prc"iouilly unt reate!1 
inf('ctions, ",11i('11 presl1mably repr('scnt a condition compamble with 
that which exi::tl'd when ~ and S+SD were u5ed. th(' (>fTC'ctiveness 
of Sl'G 'was 71.21 pel'('ent for n11 types of inf('('lio;15. This is lowl'r 
than the effl'ctiveness of Sand S+SD for all typC's of infections 
(table 1). 

ALL I;>;FECTIOXS THEATED WITH seG 

It has b('en pointed out that 8"CG infusions Wl'J'C' mOI'C' highly cf­
fectiyc in eliminating ])l'('viouRly lInh'('u\('c1 ilrfp!'tiolls than ill ('11111­

inating infections that had failed to l'l'spond to S or S +SD. Obvi­
ously, the rcsults for all S"CG tl'eatInC'nts (both gl'Oups eomhine<l) 
wonld tC'IHl to he internw'diate between th('I11. 

The organisms wel'C' (>Jiminated by SrG infusions fl'om :35 of 
the 56 quarters infC'etec1 with streptococci (6~.r;() perccllt). from 't 
of the 5 infected with staphylococci (:-:i0.00 pprcellt), from 17 of the 
22 iniectpd by pseudomonades (77.:27 pl'rcent). ana from both of 
the quarters infected by coliiorm bact(,I'in (lOO lWl'('C'ltt). Com­
parntive perc('ntnges al'p .~h'en in table 1 to show th(' re~l1lts for all 
~ and S+RD and for all SUG infusions. Consiclrrin,!! t11(' 111ll11bC'l' 
of ('ases involved. the decl'ease in p('I:(!enta,!!(' of cflieie11(,y jn elimi­
llating strt'ptococcal infections and the il1f')'ellsC' in ('flkie)l('Y in elim­
inating p:;elHlomonuclnl infeC'tions are t11e ]11o:;t sll:iking results 
show11 by the table. For all typt!!'; of ol',!!nnisl11s comll1l1('d. the lWI'~ 
centage of dlici('n{'~ris significantly lmypl' 'fol' SrG than fol' R 01' 

S+ SD (CS.24 and n.oo lWl'('pnt. l'('spC'ctivC'ly). 
~\tt('ntion is C'all('d to 111(' fad l11at 01(' propol'tion of "tl'ppto('o('ral 

infe('fions was 10\\'PI' ill tlt(' grollp trpatrc1 with sra than in tllr 
group tr('ated with Sand S+SD (C,l.RS and 7.2.RO pl'l'cpnt; rC'Rprc­
tivply). The rif('ctivel1C'ss of tll<' 8T:0 tl'('atm('nt ul;-;o "'flS ]()WC'I', 
The proportion of pscudomon:ulal illfC'('tions wns (lPfinit(>l.v 1rig1)(~1' 
in th(, group tL'('atpd with SLG (2;).RR as ('ompnl'Nl with 1·1...10 PC'I'­

• 

• 

• 
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cent) and the effeetiY£'Jless of the SUG treatment wus considerably 
higher thun that of S Ilnd S+SD. 'rhe 10wcl' effectiveness of SUG 
for sh'cptococcul infections und the higher cffectivencBs of ~IUG fol' 
pscud.omonndul infcctions OCCUl'l'l'Cl bOl'll in tlll' gt'oup that l))'eviously
hud failed 10 respond to S 01' S+SD and in the group t lUt previ­
ously was untt'cut:ecl. 

In many of the quartel's treated with SUG the milk sumple ob­
tained following the fil'st tl'(~atn1l'nt WIIS olf-colol'-w;uully l.'>ink n:nel 
huvit\g the appelll'llnc(' of being bloody. This condition OC('ut'l'cd in 
Slllllpll's of milk which showed ]ow as well liS high leucocyte counts 
and WIIS irr('spectivc of the type 01.' the seriOllsll(>SS 01' the infection. 
The condit ion was It ('III pOl':l!'y a nd II ppIII'l'nI Iy was not aSl:loeiated 
with any injul'ious C'fired on the u<1dCl·. 

NUi\llllm all TBEATi\tEXTS REQUIHED TO ELli\IlNA'n; INFEcTIO:'Is 

In reporting tIll' l'(".~u1ts obtaill('d with f) or S+SD 10 it WtlS shown 
t1w t JOI' all inf('l,t iomi (I'patp!l !)!UH pel't'Pllf of th~' quul'f ('I'S that wero 
('\pu l'etl of i 1\ fed ions 1.'l'~Jl()ndp<1 to one 0 r th(, fi I'Ht I hI'CC tl'C'atnH'lIts. 
'1'11(' pel'C('ntllg('s fot' (he val'ious types of intectiom; that respondpd 
to the fil·ht tlll'l'(' t re,ltments WPI'l' U1.j'H 1'01' stt'pptot'occi, 100 :fOt' 
htaphylm'()('('i, J[JO (01' PS('tHIOl1lOnnd!'s, and worol' ('olifoL'1l\ bactcda. 

rrabl{' :! r-hows the total ntllll/wl' of quartPl'S cIt'llred of infection 
a lid til(' Pl'L't'('lIta,g'p oj: the totnl !lUll was dl'al'('(J by the first, Sl'COHd: 
01' (\1inl (I'putllll'nt with HOI' HfHD alld with SGG. A:;; in table 1 
tlH' illf('ctions tl'C'utpd wilh Sl'O al'p di"idl'(I info two gn)ups-thosc 
t lin t pl'l'\'iow;!y had fa il('(1 to l'!'spolld to S 01' H+HD aml t hose that 
JlI'('\'i(jIl~ly wPI'e lint I'PH (pd. • \ II 1)(II'('(lnt agps II 1'(> bnspd Oil (h(~ total 
11IlIll\)pr of infpt'tions I hal \\,(11'(' ('liminat('(L 

.111 the grOllp of infl'l·tiOl\s that pL'(lvioIlSly had fuil('d to l'eRponcl to 
SOl' H+HD but thnt wPl'e pliminatl'C\ u,V HUG, the aVC'l'ago ell'!'ctive­
II('SS of t1l(\ fil'sl tl'pntllH'l1t was low fOI' nil types combined, Tho JlI'O­
pot'! ion pI il1li.nall'd by thp fin;t tlll.·N~ tl'patlll('nll:l. wa:;i~:7:3 p(,I'('l'nt 
ns cOlllpaL'('d wit h n:U.;l pl'rc(,llt foL' tllOSl' l'liniinnt('d by SOL' S+SD. 

I II tlw gl'Ollj) [ll'l'dollsly untl'eatl'!! that \\'PI'l' elilllillHt(ld by SGG, 
tlw l'ffl'c(i\'(II1l':-s of tIll' fil'St tJ'(latlll(lllt Was higlH'l'lhnn fot' eltheL' of 
tht' fOI'('goi ng gl'oups rOL' st I'l'pl m'o!'('n lin fe('t iOilS. FOI' stn phy lo('o('('a I 
in i'('tt ions th(1 fil'st ll'('ullll!'nt wits I'plath'ply ('Ii'('dive but only 70 pel'­
tP1l1' l'pspolHlprl 10 tllt'N' II'Pufnl(,llts, li'ol' PS(llIt\ol1lonudnl infectIons 
till' Ii I'st t 1'('11 tllH'lIt was 1()\\'f'1' limn ",1\('11 SOl' S+HD waR n;:;('d bill, 
1lI1H'h highl'1' (hun in fill' gl'oup thtll IH'P\'joll:-]r had t'nil('d to .I'(,SPOIl(t 
to SOl' S-I--HD, H()\\'p\'PI" tllP :-('('OIHI tl'('iltlll~'lIt ('lilllillal(ld tlt(' l·PRI. 
'1'11(' (JIll' toli fOl'1Il illf(,(·tion \\'u..; ('Ji III it uJl ('([Il\' Ill<' first tl'C'atlll!'nt. H<.,­
sllll..; 1'01' all t."p(,s of ill fpc'lion ('olllllilll'([ \\'1'1'(' high('1' '1'01' th(' lil'bt, 
l'oJ' tll(· fil'st two, and 1'01' flip fil·.... ' tlll'('(' (1'(':\lnH'lIls than [01' Oillwl' of 
Ill(' rO\'('going gl'Ollps. Thl'p(, il'PlIIlllPnls plilllillatpd !li.Hi 1l<'I'('{I111 ill 
tbi..;gl'OlIp H:;('!lllql:tl'pd with n:u..qIWI'('{'lIt 1'01' lho:,(' p(J'petiwly II'pntl'd 
with t'i 01' H f :-;D. and. j':,!,j';\ 1)('I'('(,llt 1'01' IIJ(js(' t.hat 1'(I~r)(Jll!h'd to SUO 
a ft (II' !la \'i ngo rai Il'd pl·(','ioll~ly, 

Tht' fin,[ lhl'('l' tl'('alnH'llt" with :-;CO \\('1'(1 I1HlI'P hiulll\' (,ff('(llivo 
thnn I Iwfil'st" (hl'(I(I tl'l'nt 1l1!'1l1:-; wil It :-; OJ's • sn, ill till.' ('i;~(' ilf' SII'Ppto­
t'o('('al illr(,(,tiolls. 'fllpy W('n' I{'~~ 1'II\,(·tin' ill IIll' ('lbl' of ~Inphyl()('oc-

1" :;".' fOllln .. «(, ·t. I', 1 
7H~H{H ,J"i' :.! 
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TABLE 2.-fotaZ 1t7tmberof quarters cZea?'ed..J;y alZ t1'eatments with 
suZtonam1de prepamtwn8 (,.,9 o't' S+SD, and SUG) and the number 
and percentage of the total cleared by the first, second, or third treat­
ment 

TREATED WITH S OR S+SD 

Infecting organism" qunrt~rs cll'nrNl by all treatments, 
and scqu~ncc of treatlml 

Streptococci (73 quarters cleared by :ill treat­
ments) : First treatment _____________________ _ 

Second treatment ______ • _' __ • ___ • __ ._ 
Third treatment. _. ___ • _' _. _. ___ • _. __ 

Staphylococci (9 quarters clcnred by all 
treatments) :First treatment. ____________________ _ 

Second treatment__ ' ________ • _. _•• __ _ 
Third treatment____________ •.• ___ • __ 

Pseudomonades (10 quarters cleared by all 
treatments) :

First treatment. __ . ________ • ____ • __ •• 
Second treatment. ___________ ' ____ • __ 
Third treatment. ___________ • ___ • ___ _ 

Coliform bacteria (5 quarters cleared by all 
treatments) :

First treatment_____ • __________ • _•.• _ 
Second treatment•• _•..• __ •• __ , __ • __ • 
Third treat.ment __________ .•• , ,< •• _ 

All types (97 quarters cleared by all treat­
ments):

First treatment_____ •• ____ , _.... _____ _ 
Second treatment_______ •• __ • _______ • 
Third treatment.. ____ ••• __ ".--- ____ , 

Qunrters clenrod by cach of 
first three treatments 

Nllmlltr Perctlll 

47 64.38 
17 23.29 
3 4.11 

6 66.67 
2 22.22 
1 11.11 

9 90.00 o __ '._. __ ._ 
1 10.00 

3 60.00 
o 
2 40.00 

65 {j7. 01 
19 19.59 
7 7.22 

Cumuln!('d
proportion

of totnl 
quart~rs 
clcntl'd 

Percent 

64.38 
87. 67 
91. 78 

66. 67 
88. 89 

100. 00 

90. 00 
90. 00 

100. 00 

60.00 
60.00 

100. 00 

67.01 
86. 60 
93.81 

• 


• 


• 


Streptococci (6 quartcrs cleared by all treat­
ments):

First treatment. _____ ••• _". _•• ______ _ 
Second treatment,. ____ ' .... ' • __ ''-' 
Third treatment. _ • _.' .. _ "_' 

Pseudomonades (4 quarters eleared by all 
treatments) : 

First treatment. _ _ _. __ • .• .' 

Second treatment. . __ . __ ' 

Third treatment.. _ • _ _ . _. . . _ 


Coliform bacteria (1 (JIIILrter C\Mrrd by all 
trentments) : 

Firsttreatment... ,..... . .. __ .• _ 
Reeond treatment .• _ • _ • _ _ . __ ., 
Third treatment. _ _ _ _.. . .• 

All types (11 quarters clenred by all tn'nt­
ments) : 


Fir;:;t treatmcnL. _ . 

Second treatment.. ' _ 

Third treatment.• _•. 


TREATED WlTn SUG (AFTt;R Pm;vwl'S FAILURE WITH S OR S+SD) 

66.67 
83.33 
83.33 

25. 00 
50.00 
50.00 

100.00 

54.55 
72. 73 
72. 73 

4 66.67 
1 16. (;6 
0 

!
1 I 2ii.OO I 
1 I 2fi.OO 

01' 

i 100.00 

1'II 
! 

t 

54.55 ! 

6 -'--~~'-~~-l 
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TBEATED WITH SUG (No PREVIOUS TBEATMENT WITH S OR S+SD)

• Cumulnti!d 
Infecting organIsm, qllarters cleared by nil treatments, Qunrters cleared by I'nch of J)roportlon 

and S(''lllCnCtl of treating Drst three tn'lltmCllts of total 
qunrtcrs
cleared 

------.-.-...-.. ·-'·~-----I-----'-----I-----
Number Percent Percrnl

Streptococci (29 quarters cleared by all treat­
men tl» : 


I~irst treatment. __ . ___ .. _.. ______ " __ 25 86.21 86.21Second treatment. ________________ • __ 3 10. 34 96.55Third treatment•• ___ .......... __ •. __ 
 1 3.45 100.00
Staphylococci (4 quarters cleared by all 

treatments) :
First treatment____________ • ______ ._. 3 75.00 75.00Second treatment_ __ _ .... ___ • __ • ___ _ o •. _. __ •__ . 75. 00Third treatmenL _____ .. _.... .., __ _ o 75.00

Pseudomonades (13 quarters cleared by all 

treatmen ts) : 


First treatmenL _____________ ... ____ 10 76.92 76.92 
Second treatmenL •• _. ''''_'' __ '_____ 3 23.08 100.00 

cOlil.o~:~~(t~~~~;i~e(lt-ql~;;t~r" clca~(;ci ";y-ali '/" --- ----- -'" -- _. -- ,-- --- ---­
trentlllellts) : 

First treatment. _ • ___ '" .. .• ___ ••• _"' 1 100. 00 100. 00Second treatmenL ____, .. '. ........ _________________________ _ 
Third treatment.. ___ • , • ' .. ___ • ____ .• ___ ._._______ ._. __ 

All types (·17 quarters cleared by all trent- I 
ment:;): I' 

First trentment. _... _' _. ' . _ __. 39 82. 98 82. 98 
Second trcatrncnt"~_. - .......... ' ___1 6 12.77 95. 74.
Third treatmen t. .... __ . _ . _'''''' _ ... __ • 1 2 • .13 97. 87 

Streptococci (35 quarte~ cleared by"nil t;eat- I IllH'nIS) : , 
First frentmenL .......... , ....... __ •. _."_ 
 82.86 82. 86 
SecoJ1d treatment. .'.. _ ' __ ........ . 11.43 94.29
21/Third tr('nt.rnent ...... 97.142.86 I

Stuphylococci (4 qllnrt('rs clpuf('d by 1111 
treatnH'nlt;) : I 

Firlit trodmcnt, .. 3 ! 75.00 I 75.00 
Socond (rputnJ('nt o (. 75.00 
Third trf'utrn('nt, . 75.00o .' . ..! 

PSt'ucJomolla(\(';; (17 Cjllllrt!'p; ('it'llr('d by nil 
tr('ntll1ellts): t 

Firllt tr('lItllwllt" .. .' "-I II 64.71 I (j.j.71 
~('cond tr£!nlrnPllt • 4 -"3. ()-31 88.24 
Third tn'ntlnent " 0 88. 24.~ - ~ " I 

Coliform iJnetNin. (2 qllllrtf'rs cl(':lr('rj lJ.r nil i 
trentnH'll ts): j 

Firllt trellt.nwnL .. "!' 2 100.00 100. 00 
He('ond t realll)('nt 
Third Ir(·nt.llIent 

All types (58 quarters cjpllrpd by nil trent-,', 
1l1ClltS) : 

• 
First trpatnlPnt 45 77.50 77.59 
Second treatmcnt. , 8 13. 79 • IH. 38 

Thirc~t~~atn~cnL ...... ~."'I____I_i__~.721~_... ~3: .~~ 
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c!t1 and pseudomonudal hlfections, the sl1me for coliform iufections, 
and tthnost the Same (D3.10 percent and D3.81 percent, respectively) 
fOl' nll types of infections combined, as compared with tho~e treated 
effectively with S or S+SD. 

There was a tendency, except in the Cltse of psemlomonadal i.nfec­
tions, for the first treatment with SUG to eliminate It ltigher per­
centage of the susceptible organisms thnl1 when S 01' S+8D was used. 
For all types of infections combined, the lowest :l'esponse to first treat­
ment was in the group that previously hud fuiled to respond to 8 or 
S+SD, indicating that even the infections in this group that finally 
were eliminated by SUG probably were relatively more resistant than 
the others. 

RESULTS OF TREATING ACUTE MASTITIS 

Acnte ml1stitifl is not a definite cOll<lition and the term oIten is loosely 
used as thel'~ are mally degrees and vadous manifestations of acute­
ness. The pl'esence of flakes in the milk OL' othel,' mild changes in the 
appearance of the milk usually are not conflidered as indicating an 
Bcute condition. On the other hand, hot 01' pard quarters~ especially 
whl'11 accompanied by a suelden 111twked reduction in the quantity of 
milk secl~etecl anel in its physical consls('l'ncy, are classed as acute 01' 

clinical cases. • 
There WHe four acutl' casC's thnt failed to l'espolHl to S or S+8D 

and later were treated with 81]G. Three were pseudomoundal infec­
tions and one was stl'l'ptococ('lt1. Only one or the 'fom' received two 
treatments of S 01' S'+SD, 'l'hrt'e of the :/'011L' responded fa ,'ombly to 
SUG; one on the first treatment n11<1 two Oil the ·fomth. 

Among the 06 infeetions not previously tr('utetl with 8 or 8+8D, 
there were 14: ('aseS of acute mastitis. T\yo of these followed severe 
injury to the udder. The!'e were:2 oth('!' eusps oJ inrcetioll accompnny­
ing injury that were not classed as acute. One J'('spontlecl and one 
did not. 

Six of the 14: acute cases (42,9 percent) werc clcn1'C'd of infection-all 
by the first trentment. Fonr of thes(' wel'(l pspudomol1ac1al infectlolls 
ancl2 wel'e streptococcal. The 8 that 'failecl included :1. CflS('S of severe 
teat injury. rive ot the 8 ,yere st!'('ptococcnl infections and 3 W(11'[> 

ps('uclomo.uada1. Four ot the 8 failed on only 1 treatment, 3 011 2 
treatments, and 1 on 5 treatmpnts. 

From the results shown it appears that the probability of Sl1CceflS in 
treating' ncute mnstitis is 1[>:;s 1'llyorahle thun in treating 1101111cllte cascs, 
although it is recognized tlHlt t\ hi~d1C'l' PPI.·('PlltngC' of (']ean'd infections 
might hfLve l'e!4ulted jf somc had recein'(l a(l(litioual trC'tltIllPnts. On 
thcotilel' h(tIld, the fI<lministmtioll of slllfonami<lt's in some eaRP;; ('onW 
not hUH beN) continned fllI't11C'1' hee:nlS(' t1)(' <Iisenst' ))1'().!!l'Ps:;e<l rapidly 
and the qual'ter;; lw('(tI11(l "hlim1" andinq>Pl'\'ious toinjP('tlons. III two 
of tlwsC', hot wntel' was appli('(l to Ilw l\Ildpl' to l'('lil'\'p tIll' !ll'nh' symp­
toms, although thi:-; pl'P:-;lIlllablv ('annol])(' l'I'cditc-lll'ntil'P]Y with elirn­
ination of the ofi'C'IH1ing ol'gani;;ms. 

EFFECTIVEXESS 1:'< Trn:ATT:\'G DRY Cows 

nInny l'eseal'rll w(\l'ker:; an(1 ]>1'(l!'titiOlll'I'S lin\'(' l'('pol'fl'(11l<'ttpl' I'P­
suits il:O!ll ll'C'ating co\\,!'; fol' mnl'fi(i:-; whilc' dry (1In.n dul'ing Jadatioll. 
Th(' predolls report of l'esults with S Ol' S+SD HlH)\\'l'<1 that only th l'l'(' 
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of. the eight quarters trented while dry were cleared of inieetion, but 
pointed out that the relatively low percentl1ge of favorable results 
could not be consic1ercd ns an indictment of ttrv trcatment since all of 
those that failed had failcd r£lpl'atcdly tOl'espond during lactation, 

SUG was used in treating 76 lactating and !j dry quarters. Fi-fty­
three (69.74 perccnt) of the lactating qttlders wel'e cleared of intec­
tiol1s-H by tbe first treatment, 7 by the second. 1 by the third, and ib 
by the fomth-tlll. average of lAO trCtltml'nts. The ~:3 that failed to 
l';~sponc1 ittvorably received !In aver,lge of 2,22 treatments. 

Five of the nine nonlnctating quartet's (55.5(i pm'cellt) wel'e elelu'ed 
of ilrfectio,n-fonl' by the first lrea,tment and one by the I:ll'cond-:-Iln 
average of 1.:20 treatments, Dl'splte the lower percentage of elllll­
i nations for dry qnarters (55,fiG pcrcen+.) than fol' lactati ng quarters 
(60.7<1: percent), unqlml i Ih'd cOJ1(:luHion;; cannot Ill' dra \\'11 1)(,(,:llIS(' of 
the small nmnb('l' of d:tta, 

In tIl(' first pl:Lce, :3 of the () qH:tl'tl'l'S that \,'pr(', tl't'ated whih' dry 
(a3 pel'cent) pl'eviously had failt'd to respond to :::; 01' S+ SD, as 
('omp:tl'etl with 1G of the 7G (21 percent) tl'entCtl dlll'in~ lact:ttiOIl, 
'rhus fl, higher proportion or those tJ'(~llted dry IIIll_y have I)('en more 
rpsistlll1t. In both the laetating and the dry 'groups those that pl'e~ 
vious]y hncl fa i led hn cl been gi veil an ave['age of +,O() tl'Plltmell Is wi th S 
or S +'SD, A11 0 f the th l'('(~ ]) l'eviousfai Im'('s SlllJsequently wel'e cileared 
of infection ",1W11 treated dry, Thpy received an average of only 1.33 
tl'{'ntltll'nts with SFG, Only 7 of the 10 pl'cviollS failures (4:3.75 pet'­
(,Cllt.) were subsequPI1t:ly ('le:u'Nl of inIl'etion when treated during 
lactation, Tht'y had I'l'cpin'd an avcl'agt' of 2.HH tretttlll('llts with S 
or S+SD and I'Nluin·d tin aYPI'ngl' of ~,O() tJ'pntlllents with sun to 
pliminatc Hw infeetion, 

The higher lJel'centagc of pl.'(~\'iolH; :fai]l\I,'(~S that eleal'('d :\1111 the 
smalJl'lllllmbcl.' of treatments l'cquh'ed w]wn treated dry us compared 
with those treated during ]nctation might be intCl'pJ'(~tl'd as fa\'()J'ing 
trCILtment dlll'ing the cll'Y pel'iotl despite the 10WP1' pel'ccntage- of ~tll 
tl'en,tcd quarters cleared by tn'lltment when dry, Furthermore, eight 
of the nine quarters trl'atl'd while dry WPl'e infected with stl'epto('()('ei, 
for which the Iwel'age cfIieiency in ail qlllll'ters was only (i~.50 pel'(~eJolt 
fot' SUG. Appal'entiy there is no significant incL'ease' in e/Jich~ncy to 
be derived from tn':tting during the dry pel'iod, On tht\ otheQ' h;III<1, 
thel'e appears to have been no ill effects from trcating during the dry 
period, and it would sccm to be advieablc to treat all infected qUIlI'tcr 
while dry rathcr than wait until the ncxt lactation period, At any 
I'ate, delaying the administrntion of treatment -for un extended pel'iod 
until the cow be('omes dl'Y would appeal' to be an 1I11dt'~imble pmetice 
unless thc trcntmentitself W('I'e known to illt!.'l'fl'l'C seriollsly with milk 
secretion. 

EHF:CT OF sue TRF:AT.MF::'I1TS ON MILK PRODUCTION 

It waS shown in a predons study 11 that tl't'atnH'nts with SOL' S+ SD 
had no signifieunt clepl'pssing ef£('('t on milk pl'oductioll. Tht' lL\'el' ­
(tge level of proc1l1etioll fol' !t 10-<lay period aJ't(II' the t('l'milllttioll of 
treatment was only ·k,21 percent ]OWl'l' than for it lO-day period l)('iol't' 
treatment was begnn, This decline was cOllsitlen·d to be little if any 

1\ Hee footnote 4, p, 1. 
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~TABLE 3.~Ohanges -in daily milk p1'oduction averages by cows t1'eated with S 0'1' S +SD, and with SUG 1 JoI:;>. 

TREATMENT WITH S OR S+SD 

Lactation pt)riods Stago of I!lct!ltion 

1 to 3 months_______ ._ 
3 to 6 months_________ 
6 to 9 months_________ 
!J to 12 months__ • _____ 

Allmonths _________ 

- ---- .-------~ 

1 to 3 months__________ 
3 to 6 months_________ 
6 to 9 months_________ 
9 to 12 months________ 

All months _________ 

re)lresented 

Number 
27 

0 
10 
7 

53 
-

24 
7 
3 
4 

38 

AYcmgo daily milk production' 

Beforo treatmcnt During trcntmcnt 

Poultd., P",,"d.
44.58 42.81 
23. O!J 23. 00 
26.62 24.86 
25.00 22. !JO 
35.11 33.60 

After treatment 

POItIHI. 
42.48 
24.41 
24. 81 
23. !J5 
33.63 

TREATMENT WITH SUG 

37. 38 34. 39 
27. 39 24.08 
25. 31 22. 59 
21. 38 19.85 
32; 90 30.03 

1 For each sulfonamide, only the first treatment during I1ll1cto.tiOIl 
period is included. 'rreatments administered during clinical or acute 
ma.~titis are omitted. 

Chaugo from pretreatment 8yerago daily milk production ~ 

During treatmont 

POI,,,d. Porcelli 
-1. 77 -3.96 

-1. 76 
-2.10 
-1. 51 

-6.61 
-8.41 
--4.30 

~ - -

35.35 -2.99 -7.99 
25.09 -3.31 -12.08 
22. 36 -2.72 -10.75 
21. 24 -1. 43 -7.13 
30.95 -2.87 -8.73 

---- ­

~ 
.-\Cter troatment Z 

Pou"d~ Porcent ~ -2.10 -4.71 

+.42 +1. 74 
 ~ -1.81 -6.80 


-1. 05 -4.20 

-1. 48 -4. 21 
 ~ 

Z 
<Q 
,;.. 
Ol 

-2.00 -5.43 ~-2.30 -8.40 

-2.95 -11.61i 
 ?l 

14 -.64 
-. 1 -5.94-1. 95_ ~ 

2 With few exceptions the pretreatment average is for 10 days, o
the treatment period is for 4 days, and the posttreatment is for I>j 

10 days. Time frem midpoint of pretreatment to midpoint of post­
treatment period is, therefore, approximately 14 days. § 

cc:: 
~ 
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greater than the expected decline for the same period in a group of 
untreated cows . 

.A simBar study was made to ascertain the effect of SUG treatments 
on level or :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 oue 
lactation, the first one affording a comparison of producing levels was 
used. Data, are ,given for 34 cows treated with SUG in 38 lactation 
periods. The euect of SUG on milk production is compared with 
that of S or S + SD in table 3. 

The SUG preparation Jc~ms to have had a more depressing effect 
than the S or S+SD preparations during the 4-day period of treat­
ment. The llecrease from the pretreatment average for this 4-day 
period was 8.73 percent for SUG and 4.30 percent for S or S+SD. 
The difference between the average production after the termination 
of treatment and the average before treatment was begun was ,~eater 
in the case of SUG than in the case of S or S +SD, but the ditterence 
was not so 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 61.73 pounds dally for individual cows. 
Production averages for the period before, during, and after treat­
ment were respectively 32.90, 30.03, and 30.95 pounds daily. '.rhese 
averages are all lower than the corresponding ones for cows treated 
with SOl' S+SD. 

The average daily production after treatment was lower than the 
pretreatment average lJ1 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!) cows that showed increases 
after treatment included the one with the highest and also the one 
with the lowest production average. Three of the 9 were in the first 
3 months of lactation, 2 were in lactatioll froHl 3 to 6 months, and :2 
from 9 to 12 months. The avera~e daily pl'Odu('tiol1 of the f) COWl' 
before and after treatment was 32.04 and 33.21 pounds, respectively. 
Both of these averages nre close to the lwel'ages fol' the pntn'e group
of 38 lactation periods. 

Little significance can be attached to the average declines for differ­
ent stages of lactation hpcause of the uneyen c1i!:itribution of cows in 
the varIOus stage gronps. 

The dahl in table 3 show that in general the dpcline in productioll 
was very slightly greater on an average, both in pounds and in per­
centages, for the cows treated ,yith BUG than for those treated with 
S or S+SD, bnt in neither ease can the decline be eonsidel'€(l excessivt'. 

A statistieal analysis of the data showed that the clcclb~e in milk 
yield following treatment with SUG was not significantly diffcrpnt 
from the decline following tl'eatnwllt wit"h S' or S+SD. 

SUMMARY AND CONCLUSIONS 

During the period from August 10+3 to October 19+4 a sulfonamide 
consisting of sulfanilamide, urea, and ~]ycerin (SUG) was used in 
treating 85 infected quarters of the udders of cows in the dairy herd 
of the Bureau of' Dairy Illllmitry at Beltsville, Md. 
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The object of the study was to determine the effectiveness of a sul­
fonamide preparation containing urea as a practical means of elimi­
nating and c(\ntrollin~ mastitis in .a dairy hero ano, so far as possible, 
to compare its eft'ectlVel1eSS with that of sulfonamide preparations 
(S and S+SD) previously used in the same herd, t.hat did not contain 
urea. 

An absolute evnluation of the eifecti'leness or adding urea to sul­
fonamicles cannot be made beeanse:in SUG the sulfadiazine was omit­
ted, glycerin was substituted for mineral oilllS It yehide, the COl1centl'a­
tion of sulfanilamide was increased, Ilnd in mllny cases the dosage also 
was higher. Nevertheless, a. fairly reliable com[lhlrison of the etfec­
tivmJess of sua and of SOl' S+SD in the prllctical eontrol of mastitis 
in a herd would be possible save. for t.he tact that sOllle of the infec­
tions tf'eatecl with SrG had railed pJ'eviouslv to respond to SOL' 
S+SD, and mav have been more resistant. • 

Of the SU qU;lrters studie(l 05.!) percent contained streptococci, 5.9 
percent staphylococci, 25.1) percent pseudomollades, amI 2.:1: percent 
coli form bacteria. This is a much higher proportion of pseudomon­
tidal infections than existed in the sallle IH'rd c1ul'illl! the studv of S 
01' S+SD or than ordinarily is reportecl from otllcr sources:' The 
proportion of streptococcal infections is correspondingly 1o,\". 

Nineteen quarters previollsly had fnilec1 to l'c::;pon-ci favorably to 
S 01' S+SD despite repeated treatments in most of them. Eleven 
(;)7.89 pel'Cellt) of these ,,"ere cleal'e!l of infeetioll by seG. This is 
It relatively low l,el'centage, which seelns to indicate hi!!h resistance 
on the part of sul1le of the infecting: organisms, but the ilIl})]'Ci:isiYe 
thing al'out the results in this geoup is the qlliek l'e::;ptlns(' of some of 
the i)ersistent cases ",hen the change to SUG was made. There is 
some indication h(,1'e that urea mll v have inereased the efi'l'eth'('Iless 
of the sulfonamhlc 01' else that lL "change from one sulfollamide to 
another may have beC'll bt'nefiein1. 

The e.lf('ctivcJless of SUG was definitely higher ill tllP 6G previously 
untreated inf(>ctions (T1.:21 percellt) than in the 11) tbat l1Ucl fail('d 
to respond to S or S+RD (5T.HI) p(,l'('ent). Howc\'er, the aV('I'ag(' fOt' 
the 66 previously 11l1tl'eated inf(>(,tions waS 10w£>r than the average for 
125 infectt'cl qual'tel's treated with SOl' S+SD (TT.60 percent). In 
this group tIle SUG was mlle-h l(>s5 effe-din' than S 01' S+SD in 
treating streptococcal infections but much more highly effective in 
tL'eating pseudol1lontldal in feet ions, 

For 'the entire !!roup of trpntmpnts with sra- the pcrC'cntnge of 
effcrtiveness was notltbl~' )ower than for SOl' S+SD in stn'pto('occal 
infections and mu('h hi!!het'in ps('udol1l0nadal ini'('('(iolls, Both sul­
fonnmic1es w(,l'e highly dfe·clive against staphylococeal and coliform 
infecti.ons. For nIl types of inf('('tiolls tllp percentage WaS somewhat 
lower fot' SUG (GR.SH percent) than for S 01' S+SD (T7,(i0 perc(>nt). 

Aswas shown prrvionsly with SOl' S+SD, theel' is little to bl' ~ain('d 
in most ca~es by ad111inisterin!.! more than three tl'('atm('nts. Of the 
infeetiolls whieh l'C'spontled to' SOt' :::l+SD, n:t8\ perC'rnt W(>I'e elimi­
nated hy till' firM three tl'l'ntments, and of those that l'(,Rpondrd to 
RUG, 9!3.10 percent were eliminatC'<l by tIl(' fil';o;t thl'p(,. For all types 
of infections eombine<l. tllp l'('~ponse to th(' first tl'patlllent was hi~hp" 
for SUG than for S or S +SD, 
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• 
The prospect of snccess seems to he less favorable in treating cases 

of ncute mastitis than in treating nonacute casC's. How£'Ver, the acute 
cases that responded to SUG were cleared of infection by the first 
treatment. 

'rIle percentage of infections eliminated by SUG was lower for treat­
ments administered dming the dry pel'iod than fO!' those (riVell dUl'incr 
] t t · '1'1'1er(' 1S some llIC. l'iCatlOn, 1 ~ t '" ac.a Ion. " lowevel', t Imt tTNltmC'nt l'unng 
the cll'y pet'iod gaYe bettC'r l'Psnlts in case,: that prC'viollsly had failed 
when treated with::; 01' ::i+;o;D. The data an' limited and the results 
of the comparison are not (·ondusi\'e. 

The died of SUG tl'(,lltllll'nb; 011 milk pl'oduetioll was studied in 38 
lactntion perio(\s of ;3,1 ('ows. The decrease in produttion from the 
tl\:ernge for th(' 1(1 days b('f(~"l' tr('utn1('nt 1'0 the [lwra::re fot' the 10 days 
aft<'r tl'etLtnwnt was Y(,I'Y slightly ::rreater, on an avemge, for the cows 
treated with SrG than foJ' those tn'ate(\ with SOl' S+::;D. In neither 
ease, hOWeYC1\ can the deelinc be considel'Nl ('x('essi\'e 01' l:;ignificantly 
gl'eater than the decline to be expeetl'(l dllL'ill~ a similar peeiod in 
1I1111'eated uclt1t'l's. 

• 

The avel'llge percentage of ('ffieiency for stl'eptococcal infections and 
fol' all types of inft'etiom; combined-both ill eaSt's that pl'eviously had 
failed on S or S+ SD amI in eases previously lIntreatNI-was l'ela­
ti\'('I.1' lower for :::;UG; the l'eduetioll in milk IH'o(luetion between pre­
treatment and post-treatment pel'iod>; waS "pry slightly gL'cater in 
cases treated with SUG; the heavy (;()JIsisten('y of the matel'ittl added 
Boml'what to the elfort involved in a(llllillist(,I'in~ it; and oll'-tolor milk 
was ouserwd in m:my of the qnai'tl'rs for a few days following the 
fit'st treatment with SUG, hut nppal'('ntly the C'ondition waS not asSO­
ciated with any injuriouB eff(,et on the Udell'I·. 

On the other hand, the sen preparation show('d a markedly higher 
efTicieney than the S OJ' S+SD pl'elHu'atiolls in el im i nating pS(,IJ(lomo­
nadal infections and "ery good l'e>;u1ts in treating staphy\oeo('cal and 
colifOJ'm infl'ctions: thel'c was some inditalion that it had merit as tt 
Jollow-up all some resistant inJpctiol1s that had hilcd to rcspond to 
other ~u Ifonam ides; and fol' all typcs of infed ions combi J)(,d, a greater 
proportion o-f the infections that proved susc<'ptible to treatment werc 
deared by the £irst treatment witb SUO than was th(' case w\ten 
S or S+SD ,yas used. To what extent th(lst' more. d('siraule qUlditics 
of SCG mav b(' attributablp to Illt' hirrhl'I' ('oneentmtion of l'u\fanilR­
III ide and tll(' larger closes u~('d talll10f 1)(' aSl'l'I't\lined. .\11 th iI1gs ('Ol1­
sider('d, sun <lo('s not nppear to han' pl'o\'(l£1 supcl'ioL', if in -fact 
l'(JlHd, to S 01' S ..... SD. 
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