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INTRODUCTION

It has been said that the most important single
food to which we have access is milk. Man, seeking for
an easily accessable souree of food, earl§ learned the
value of ‘the milk-producing animal. The origin of the
practice of using animel milk for food is lost in an-
tiquity. Ve can only say that it was well established
at a very early date and is referred to frequeqtly in
the art and the -literature of an01ent civilizations,

However, the very factors which mede fér the intro-
duction of animal into the human diet alsc provided for
a very real threat to the life and health of its users,
As a culture medium for beacteria its exeellénce is
equaled by few substances, perhm§8 surgassed by none.
This becomes particularly true when milk is collectea
and held in sterage, for then the all—lmportant factors
of time and temperature and opportunity for contaminsat-
ion really come into play. All factors ﬁeing favorable,
the ﬁultiplicéiion of bacteria in milk can go on to
staggering proportions, Vhen these organi&ms are
pathogenic for human belngs, mlﬁh- crae diﬁeawb be~

comes possible.
It is not known just when milk was figst suspected

as being an agent for the transmission c¢f disease.
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Suppositions aad suspicions must have been entertaln-
ed by medlcal observors ccmparatlvelj eariy, but tney
could be nothing but suspicions until the picneer
work in bacteriology in the last ceatur; "4 apened the

way to a clearer understaqdlqg of the causation of

disease.~

It is the purpose of this thesis to-discuss the
milkeborne epidemics of the United¥$tates and methods
for their prevention. It is obviously impossible to
discuss all of the epidemics (there have been more than
1100), but the general features of each particular
milk-borne disease will be described, together with
a description of one- or more type e?iiemics which
illustrate salient poinis, This weik iévﬂecessarily a
copy of the work of many authors aad is in no sease.
original. Certain mistakes are inevi;aﬁle. for there
are aumerous discrepenﬁiéa in the literature. The
numbers of epidemics, as listed here, certainly
represent an underestimate,

Acknovwledgements must go to Dr. C. W, M., Poyater

and to the-members of the library staff for suggestions

and for aid in obtaining data., Dr. H., A, Harding of
vhe Dairy Hesearch Bureau and Mr. Harry Iddiags of
the Hoberts Dairy Company have contribnted much in

the'way of valuable information. Dr. Thomas Parran
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and Dr, Leslie C. Frank of the United States Public
Health Service have generously supplied mevwith’mﬁch
information conéernins the preveation of miikéborne
epidemics aﬁd the application and fuqctions~df the
U, S. Publlc Health- Servzce #ilk Ordinance and Code.
The problem, as Armstrong and Parran (1927)

have po;qted out, is peeularlj an American one, ‘and
for that reasoq this discussion has been llmlted to

the diseases occuring in this countiry.

MILK-BORNE EPIDEMICS,

General «CeasideratiOEB.

Milk-borne epidemics have long been know to have
cértain conmon characteristics.f The heaitsa cfficer
has been able, in numerocus instances, to diagnose
such an epidemic by these characteristics even before
he has had-an opportunity to study the situatioa.
Armstrong and Parran (1927) list them as follows:-

1, <“he ocutbreak is oftén explosive in onsel -
bur not alweye so.

2. The perceatage of cases on the incriminated
milk supply is greater than the perceatage of
population using that supply.

3, Cases occur among users of milk, ice cream,

etc; therefore children, Toxen and merbers of
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well-to-do families often suffer higher attach
rates than men and members of poorer families,
4, multlpie—simultanecus cases often cceur in tiae
same housenold,
5. The incubatien periods of a given disease may be
sherteﬁed.
6. When the infected milk supyly is stopped, the

outbreak subsides.

There are special features of the differeant diasés-
es which will be discussed in thegir proper places.

Interest in milk-borne diseases in the United
States began about 1880. Trask (1909) discussed the
préblem.and'repoted a,nuﬁber of epidemics. his comp-
ilations, together with those of eariier authors brought
the total number of epidemics- to l79yat that date.
Armstrong and Parran (1927) com@leied_the compilation
to January 1, 1927, bringing the total number-to 791.
They confined their study to the United States because,
as they state, the habii of using uncooked milk and its
products is more common in this country than elswhere
and because the data from other ccuntries is so inccmp~-
lete as to be almost useless, Accordiag to these
authors, outbreaks of milk-b;rﬁe disease may be listed

according to years in the followinyg manneri-
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Years Outbreaks
1881-1885 ............;. | 3
1886-1890 .iivvcecceancns 14
1891-1895 .ccteecconcnas 26
1896-1900 4evveennnnness 33
1901-1905 vivevenannnnns 60
190641910 ®sececsnsncens 145
1911-1915 teevencosveses 238
1916—1926 seevsesscssssss 130
1921-1925 sevesensnceees 130
. 1926 P £
| - - total seeeeeee 791
Thus the iacidence of milk;borne outbreaks rose
steadily to a peak in 1914, during which year 55 epi-
demics were reported, <Then came a sharp reduction,
going as low as 8 for 1919, followed again by a rose
to another peak of =8 epi&emic in 1921 and still |
another in 1924 of the same number. These authors
believe that the generel reduction since 1914 are due
%0 betterment of the milk supply over the country.
Harding (1936), obtaining his data from the
U. 8. Public fealih Service,the Health Departments of
various states and from health officers directly, gives
the foliewing list of epidemic cggurring since the work

of Armstrong and Parran;-
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Year Epidemics

1927 vevvenrenens 36 |

1928 cveenvvcenees 47

1929 tevevrenenes 50

1930 ceevcscseess 48

1931 seeecencenes 34

1932 cevsevoecess 33

1933 ceeescocssss 42

1954‘.;.....‘.... 45

1935 seevseenseee 58

Totel ..., 415

This bring the grand total to 1206 epidemics
listed in the United $t$tes up to Jahuazy 1, 1936.
No oneAseems to know why more than & third of the
reported eyidemics should have occurred in the last
ten years. Possibly more efficicu’ reporting and great-
er interest in public health matters has lead to a more
diligent search for such epidemics. Interestingly
enough, the locations of these epidemicé has shifted
ficm large cities to the smaller towns and the rural
sections, fHarding has often discussed ihis and in

his report on the 1935 epidemics (1936) he states,

 W"There is the usual rel&tian between location of the

milk borne epidemic and the size of the community in

whick it occurs.
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“SBeven of these outbreaks occurred in suech small
communities that the population is not given., Sevean
more were in communities of less than 1000 people,

Fourteen more, or a total of 28 epidemics, were in

- communities of less than 10,000 -=- in groups so small

that little or no local supervision of health matters
was possible. Put in another way, 74% of these epidemics
occurred in communities so small that“the milk Supyliea
were not under local -health contrel,.* |

Armstrong and Parran (1927) state that in the 612
milk-borne epidemics studied by them, 42,327\iadividuals
were affected.  There ;ere 410 deaths., They adﬁit that
the data is incomplete. ©Since then the yeaf attack rate
has varied, accerding to files of the U, . Public Health
dervice, but average about 1560 per year. The largest
number of peogple afflicted:in one yéar {recently) was
2,589 in 1929, the lowest available figure being 636 for
1952, there is no uniform death rate, it varying~from.
less than 1% to nearly 10% in diilcrent years, |

rosenau (1929) listed the number of bacterial dis-
eases'transmittable by miik as twelve, The are :=-
typhoid fever, paratyphoid fevers, tuberculosis,,food
infections, diphtherie, searlet fever, septic‘sere
throat, undulani fever, foot and mouivh disease,

diarrhea and dysénteny. epidemic arthritic erythema and
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anterior poliomyelitis. Armétrcz" nd Parran {1927)
add botullsm,_epldemlc aJpendlcltls and narotltls,

a dengue-llke syadrome. "Milk sickness" may be
classed here, according to nosenau (1928}, nhounh

the dlsease guite probablv ie qeﬁfbacterlal in origin.

A general discussion of the sources of milk con-
tamination may be given at this point. Ihe opportunities
for infeciion of a milk supply are three fold, namely,
via the infected milk-producing animal, during the hande
ling of the milk previous to its delivery to the milk
plant, and during the proeessing and the delivery of thne
finisned product. Infection of tr¢ milk-producing znimal
may be of two vypes: in the first a given disease may be
primarily present in the animal, as in bovine tuberculosis
foot and mouth disease, uadulant fever and perhaps some |
others. Jin such cases the infection of the milk supply
is incidental and the manifestations of the disease
in man are enﬁifely secondary. in the second type of
animal infection, the animal may acquire & disease
which is primary in man thereby act as a disivributing
agent for a disease which prnbably dees not eccur ia
cattle in the natural state. Se;lic sore throat, )
scarlet tever und dipatneria are the chief diseases

falling into this category. opecitic exam;leg‘will be
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given during the discussion ol each disease.

%hile the carrier of a disease and the active
case may 1nfect cattle, they really come inté”their
own as purveyors of disease wnen they act as miik hand=-
lers, dairy attendan.s and milk dissTibuiers. Typhoid
fever, the paratyphoid fevers, diarrnea aﬂd dysente:y,
and also pollomJelltls, dipniueria, seariet fever,

ptic sore throat and undulant fever my be transmittea
TNls Way. |
The indictment, states Hosenau (1929}, is strong
against raw milk as the chief aveanue of milk-borne
infecuien. ~Ccording to this author, no diseases can
be vraced to properliy pasteurlzci 2ilk, «~rmElroag and
rarran (1927)ffound that raw milk was incriminated in -
179 outbreaks; pasteurized milk or its productis we.e
incriminated in 29 outbreaks, certified milk iﬁ S, ice
eream in 36, buvter in 3 snd cheese iﬁ»fpur. In 356
outﬁreaks viie agent ol vransmission was not stated.
The iancidence of raw milk vosne cpidemics in later
years is more appalliag. Harding (1930-1936)states
that in 19?9 45 ot uvhe 50 epiacmics were traced to
raw milk, while 45 of uhe 48 eprucmicCsu ef 1930 were.
traced to the same source., In the latter group two
were due to both raw and pasteurized milk, and one

was traced to pasteurized milk along. In 1831, 31 of




T

=10~

04 epidemics were traced to raw milk, while in 1932
the figure was 31 of 33 epidemics, In 1933 all ef the
42 epidemics occurred after the use of raw milk, In
1934, 44 of 45 epidemics occurred after the use of the
same, the single exception béino probaﬁly~transmi£ted
via the same agent, The score was no better in 1935,
fer 31 of the 36 epidemics were “ignsmitted through
raw milk and the remainder through improperly pasteur-
ized milk or mixed supplies. The case against raw milk
is clear, - |

Rosenau (1929) states that while the-sole fuaction
of milk is food and although it is made preéisely for
the homologous species and was intended to aid in the
preservation of the species, it has probably been
responsible for more sickness and death than all other
foods combined, - -

The case cannoi be laid at the door‘pf milk, as sucin,
but the blame must be placed on ocur zethode of hendling

this natural product,

SPECIFIC MILK-BORNE VISEASES.

I. Typhoid rever
Since the earliest studies were begun on milk-
borne epidemics, this disease has led the list in the

qumber of outbreaks, Trask (1909) described 107 of
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these, while previous investigators had listed 27. To
these the Armstrong and Parran (1927) series added 479,
bringing the total to 613 at the close of 1926, Later
compilaticns by Herding (1936) brought the total to

836 milk-borne typhoid fever epidemics up to 1936.

The 613 epidemicé occurring between 1881 and 1927 come-
priééd 77.5% of all the reported milk-borne epidemics,
The 479 typhoid fever eéidemics oeccurring between o
1907 and 1827 (milk-borne) affected 14,968 individuals
and caused 219 deaths.

| Since 1926 the outbreak-percentzzse of typhecid fever

has been maintained with remarkable constancy. This

is best shown in Table 1.

- Tab;evl, -

Year Total Outbreaks typhoid Ty phoid

: {21l kinds) - vutbreaks % -
1861-1926 791 613 77.5
1927 | 36 25 69.0
1928 47 26 55,0
1929 50 . 29 58.0
1930 a8 30 63.0
1931 34 o8 65.0
1932 33 23 70.0
1933 42 25 62.0
1934 45 27 60.0

1935 38 16 42,0
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Thus there -was a total of 836 typhoid fever epi-
démics in & total of 1206 of all kinds, a general
percentage of 69,.3%. |

The nationél percentage is clcooly approximeted
by figures from comparatively small areas, uotably.
Massachusetts., Bigelow and Forsbeck (1927) studied
the outbreak percentage of typhdidfevér in this state.
According to their figures, tyghoid‘fevef constituted
69.45% of the epidemics reported during the peried

of 1907-1914. From 1915 to 1918 the percentage fell

to 57.14%, but rose to 70.59% during the period of

19l9-l§23. instead of improving during the next pericd,
1924-1926, it rose furiher to 77.78%. The persisteance
of these percentages iska thing &l7ficult tc explsain,
Bigelow and Forsbeck (1927) discuss another interest-
ing angle; from 1907 to 1914 about 9.43% of all cases
of typhoid fever could b;ftraceduto infection via milk.
From 1915 to 1918 the percentage declined to 7.83%, but
little differece cculd be seen during the 1919-1925
period, the percentage declining but 0.5%. But during
the 1925-1926 period the percéntage agaih declined to
4.1%. . | | |
.The case percentage distribution of typhoid fevef
in relation to other milkeborne diseases showed no such

encouraging change however, In the reriod from 1907-
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1914 typhoid fever comprised 29.13% of all cases of
milk-borne infections, Thié rose dufing the @eriéd of
1916-1918 to 32.36%, to be followed by another sharp rise
during tne 1919-1925 period to 62.40%. ‘There was a fall
to 50.0% duran the period of 1924-19&6 1ﬂslu81ve.

b

ArmstroqJ and Parran (1927) st died the monthly
distribution of the 479 typhoid fever epidemics report-
ed by them. Outbreuks were scattered throughout the
year, but-the peak was reached in Ausust and September,
The rise 1o and the fall from this peak was sharp. The
authors attempt to explain this by saying that the
opportﬁnities for contamination are greater during this
time, sincé cases of. typhold fever from general sources
are somewhat more aumerous at- thls time ivhan at others,
Furthermdre, they state, extra help must be hired about
the dalry during the summer, thercsy sossibly introduciag
carriers who woeuld not etherw1se come in contact with
the milk. Flles are more aumerous ai this time of year,
and heat of summer makes proper cooling of milk difficult.
The authors menticn an en1d9m1c which occurreﬁ at the
State College, Pullman, %ashlnbton, in Whlch 60 cases
developed among students at a boarding house. The same
milk was‘nsed by two other boarding houses but no case-
es resulted ia them. The only difference found was

that the first boarding house kept the milk at room
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temperature, while the oilnhers kept their supplies in
the'refrigerater‘

Tﬁrou*hcat the hlqtorv of mllk-borne typhoxd fever,
raw milk has been the chlef medlam of 1nfectien. in the
serigs of Armstroag and Parran (1927) milk was incrimin-
ated in 444 instances, 133 of these being raw milk. |
Pasteurized milk was iavolved in only 21, while the
character of the milk was not stcicd in 290. 4Lven where
wasteurlzed milk has been 1nvolved 1qvest1 sation usually
reveals that -the milk was ccataminated after heating,
or th&t the pasteurization process was faulty or not
actually done. . |

Thé source of infection was traced or the probabil-
ities established in 373 of the outbreaks listed by
Armstrong and Parran. First and féremost was the carrer
on the farm, among the milk handlers and in the distrib-
uting plant. 7These authcors list 162 cutbreaks traced
to this source. 4in most instances the carrier was not
even suspected until a disastrous cuilhreak had sﬁcuried.
Hardlng (1934), quoting from Health Newa for July -2
1934, states that 307 carrlers\af ihis disease were
diseéverea~iﬁ upstate Eeﬁ Yerk in ivhe ten year period
between 1924 and 1934, Sixziy-eight perceant of these

=4

were dzscovered dn” ng epidemiological studies iacident
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to outbreaks. Sporadic cases often woim tﬁe Lealth
officer that a carrier is about. " Harding has long
been an advocate of careful examination of milk
handlere tc detect carriers,

this same author (1936) qQuctes the 1935 Kentucky
rublic ngalth mznual on the carrier problem. in this
state all milk handlers were~required teo haﬁe a certita-
icate o1 health, renewable each year, to the effect
Lnat wney were noi carriers of typhoird or paratypheid
bacilli. this has been carried on for tea years, and
32,200 examinations have been made, with iancidence of
positive stool cultures beingro.cﬁ. All those having
a positive stool culwusre hAave been required to submit
daily svool sampies ior 10 asys. If no more positive
cultures develop, the indificual is given a provisional
certificate of health for & months, after which time he
just again submit more samples. Only about 15.8% of
those which were found to be positive on a single exam-
ination actually proved to be carriers, ilel, one-carrier
was fouqd for each 1464 milkyhandlers. A dealer emply-
ing twenty persons mluht expect to have one who occas-
ionally dlscharges QYﬁhOld'bQClll;o Hany &ct&al |
carriers do nct constantly expel the organisms, a fact
which makes itrmﬁre difficult to discover them,

Miller (1934) states that apparently about 2% of
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those convalscent from typhoid fever become chronic
intestinal carriers, a smaller numbei becoming urin-
ary carriets.

However typheid carriers have not necessarily
had a recognizable form of the discace, The Armstrong
and Parran (1927) studies include six outbreaksvdue
to carriers who had not had clinically recosnizable
typhoid fever, 1lhece same authors iound that in 32‘
outbreaks in which carriers were discovered, 28-weré
fecal carriers, three urinary carriers and two were
mixed; The Widal reaction and the rcuiine bacteriol-
ogical examination of both feces and urine‘have been
uged in the search for ﬁarriers. A history of pre-
vious typhoid fever should always lable the indiviﬁnal
as a suspected carrier until relizble examinetions
have proved otherwi-e,

- The plight of the carrier is not an evniable one.
Without cure he is a constant -menace, yet a cure cannot
be assurred him. Since the seat of the bacillary
discharge ié often the gall bladder, cholecystectomy
would seen advisable., Yet this procedure cures but
75% of those submitting to it and the operation is
a formidable one with a mortality of 15%.

The active case of typhoid fever constitutes the

second most important source of milk intection, account-
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ing for 134 outbreaks in the Armstrong and Parran
seiies. l; could easily be handled if illness among
milk handlers was quicxly repérted and investigated
by health authorities,

Exchange of bottles from dwellings housing active
typhoid caseg»have accounted for a feﬁ wpidemics,
Characterisﬁically, according itc &:msticng and- Parran
(1927), ihfection through this scurce causes sporadic
cases on a given route and nct infregaently scattered
cases on other routes.: The use of contaminated water
wn washing equipment has been incriminated in some
instancés, while soilage of cows in polluted water
has given rise to~four-outbreaks. Infected créaﬁ,
buvter and ice cream have also been imblicated in a
few instances. -

| The milk-borne outbreaks of typhoid fever have

certain well established featuzés, accérding to nosen=-
au (1929) They are:-

1, There is special incidence of the disease on
the tract of the implicated milk supply, the
outbreak often being localized to the rcute
of the milk wagon,

2 The homes of the better class are invaded and

often these sﬁffer the most,
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5. The milk supply is usually raw.

4. The ingidence is higher ir women and children
than in typhoid epidemics from other soureces,

5. The incubation period of the disease may be
shcrteqed due to massive dosage of the patho-
genic organlsms.

€. Mcre than one case will occur in a given home.
‘Frequeﬂtly the appearance of seve:al caces
simultaneously in a house is the first indicat-
ion of an epidemic, - .

7 Cllnlcally the dlsease is often mild, possibly
because there may be SOLC attenuaticon of the
organisms due to multlpllcatlon in milk., ihis
does not occur in water,

8. Outbreaks are usually small.

There have been some notable exceptions to the

last statement. One of these, the Montreal epidemic,

has been chosen as ithe type epidemic.

The Montreal spidemic.

The city of Montreal was visited by & typhoid
epidemic between March 1 aﬁd June 28, 1927, The
epidemie appeared suddenly and 12z nearly unchecked
for this period. it was the largest one in history,

involving 5,014 individuals and causing 488 deaths,
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The affair was iavestigated by a special board of

the Unitea States. Publlc ﬁealth Service (le?) and

the report of this body forms the source of lnformatloq
givenfhere‘

The epidemic began about February 15th and rapldaly
built up to a peak aboﬁt dgrch 5tkh, In incidence c¢f
cases remained high ﬁntil Ma.rch 18, then subsided
sharply until April R20th ﬁhea a recrudescence begéﬂ.
This was sudden and resched tae peak on May Znd. it
remained high until May 6ta, then fell off to & fifth
of its former level by #zy 15, KFrom then on the aumb-
ers of patients among those using the implieated milk
declined while the aumber of secondary cases mounted,

Investigation indicated that & preponderence of
the casus occurred among users of the milk of Montreal
Dairxy Company Ltd., Of & thousand investigated caées,
90% of the patients were users of this milk and of
other dairy products from this plaﬁt. Furthermore, in

the various institutions of the city iamaves usiag this

milk developed many cases while users of other brands

of milk had no increase over the usual number of cases.
It became evident early in the investigation that the
water supply was not implicated, since an adjoining
town used the same milk supply b;t a‘aifferent water

supply, and still had many cases.
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fhe local health officer recognized the situation
and did his duty as vest he could. Because of entireiy
inadequate help the deparimeni was not able to offer
much aid.a | |

32% of the cases occurred in children under 10
years of age, a significant faet according to many
health authorities, lnvestigation of the milk
supply indicated that it had its origin at 1200 io
1500 farms., +t was estimated ticl the milk was eX-
posed to 20,000 people. 1The milk was taken to colliect=
ing stations in some instances and it was found that one
of these used water pumped from a contaminated river to
rinse ithe eguipment and utégsila. ssny of the predué;ﬁg
farms>wére unsanitary and some of the milk came from
unianaspected farmé.

Inspection of the dairy personel diselosed that the
foreman was a carrier of tyghoid bacilli.} fie had had the
disease 20 years previously., As far as he knew he had
never caused any cases elsewhere, 4t did not seem

likely that he coqld have been the geurce of the
infeetion, since he did not handle any milk personally.
vuriously enough, the man who replaced him developed -
an illness which was probably typh:oid-fever, = e

promptly disappeared and could not be traced,
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inspection of the plant failed to reveal anything
faulty about the pasteurizing apperatns and methode’
nor'ofxthE‘bottling and aeliversy units, Company re-
cords sﬁggested, ﬁewever, that more milk was éélivered
to the plan. vinan was pasteurized., Later examinations
8howed that at about the time of the~recrudescense,‘&ne
coants‘of the pasteurized milk were low (1000 gér‘cc)
but that B. coli was present in the milk, 1t was dis-
covered that a pipe line to wvne bouvuliing machine was
coanectéd to the feed Llinc 01 the milk andieream o
pasteurizers, when wnis was pbilocked off‘tﬁe‘célén
bacilli disappeascza, 1ndicating %that the valves were'
leaking. (
iné board, in its final analysis, came t0 ine
conciusion that the bulk of the infection musi Have
occurred at the férms and that a cbnsiaeLab;e portion
of the milk got tnruugn vue plant without pasteurization.
ihey recommcaucd & more efficient health departmﬂau, |
cleser chéck on pasteurization equipmeat and water
supplies to collecting stétiéﬂs, and medical super;
vision Ior une aairy employees. It was also stated
that every plant needs éTEeliable‘traiﬁed za in |

charge of plant sanitation.

1Y, Paratyphoid Fevers,
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- ﬁilk-bofn9~ouﬁbreaks of these diseases have been
ccmparatively'rare, only 7 being reported by Azmétréng
and Parran (1927). These caused 434 cases, with 15
deaths. Iwe outbreaks were traced to activa‘c&sés
on farms, three to carriers.,

The 1929 Annual Report of the Surgeon General
of the U, S, Public Health Service listed 2 eyidemics

in 1927. DNone were reported in 1928,

Harding (1930-1936) has 1icted 1 epidemic in
1929, with 38 cases and 1 death, one in 1931, with 22
caseéfand no deaths, 1 in 1933 with 17 caseS‘anévnor
deaths. There was 1 epidemic in 1934 with 400 cases
and ao deaths and in 1935 thére were < epidemics witn
50 cases and nO»deaths. Ril of these occurred in users

of raw-milk. Carriers were incriminated in 4 of these

outbreaks, active cases in the others. Ian all respects

these diseases behave epidemiologically as typhoid
fever. No doubt some coafusicn between these and true
thhald fever has occurred.

The 81ﬂgle epidemic cccurring with Certified milk
was reported by Williamse (1925) Sixty infeats and
children were involved, ihere were no deaths. The
epidemic"occarred in Hew Hcchelle, N, Y, in 1924, The
onset was sudden, the cases appearing between ﬁarch

5 and ¥ay 8. When the milk of the incriminated dairy
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was stopped on May 7, no more cases appeared. Every
patient used the milk. A number ¢ adults usiag the
milk reported milk gastric disturbances.- One inter-
ésting feature was that the single diagnosed adult
case occurred in s QO'year~old indiﬁidual who was on
a Siﬁpy diet, Examinstions of the milk hsndlers
showed that one of them was a carrier of Saimonella
schottmulleri. |

A small epidemic;oécurring in Ames, Iowa was
reported by Levine and Eberson (1916). In this epi-
demic it was found that the wife of the milk dealer was
a carrier. She washed and fiiled the botiles, which |
were not sterilized. 90% of the patieﬁts‘érank the
milk of this deéler. 76% were in children under 14
years of age. |

A repatively large epid emic was reported by wade

and cDaniel (1924). This cccurred in patrons of the

‘Union Cafeteriea, University of Miannescota, as Minneapolis,

The epidemic began March 4, 1921 and ran until April
13th of the same year. There were 106 cases with 2
deaths.‘ 78% of the cases developed between March 14
and March 21, The list of cases included 84 students,
1 membér of the faculty, 7 emplcycen of the Cale and
14 outsiders, Investigation éf the e?idemic proved |

that 103 of the cases had eaten at the restaurant ﬁithin



-24 -

two weeks of the conset. One huadred hsad cconsumed milk
as a beverage or on cereals or in ccffee, 4Yhe inéﬁbat,
ion period othhose who hae eaten but one méal at |
the Cafe was 2 to 11 days., More than a ﬁhitdrof‘those
infected had been immdnized against the disease 3 or

4 yéars‘befcre this epidemic occurred.

Iﬁvestigation of the possible menas cf transe
mission quickly iuled out all foods but milk, This
milk, delivered in 50 gallon bulk lots daily, wasv
paéteurized, but Was poured out into pitchers by
kitchen attendants before veing served. Vhen the
stools 6f these ottendants were examined it was found
that four were carr&ingiﬁ. paratyphosusiﬁ. One of these
had had an acute gastro-enteritis between March 15 and
March 20, It was not pbssible to‘actually trace the
epidemic to these individuals, though the implication
was strong. The authors of thie zepert believe that
that epidemic strikingly indicates the necessity of
routine examinations of food handlers., Furthermore they
feel thét all milk to be consumed uﬁcooked should be
pasteurized znd served in the original eantaiaoya' |

III. The'Strepteeoccalibieeéses.

A. Septic Sore Throat
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- This disease, say Armstrong and Parran (1927),
is probably always milk-borne, 1la characterit reéembles
other ﬁilk-bcrne diseases, ilel, the onset of an«e?idemic
is explosive and is confined to the'routé ol the in-
fected milk suuply. ihere is one feature which is
very 1mportaqt the fact that of all the dlseases waich
are transmitted through milk, this one affects more
individuals than any-other, The Armstrong and Parran
series include 42 outbreaks affecting 21,045 people
and causing 139 deaths, BRaw mill: 7=e responsille
in 19 outbreaks, pastéunzed milk in 3, certified milk
in 6ne and ince cream in one., Scamman (1929) reported
45 epidemics through 1928, affecting 22,431>individuals
and causing 187 deaths, The 1929  Annual neport of |
the Surgeon Genéial of the U, 8, ffublic Health Service‘
reperts that there were 1,080 cases in 9 eyldemlcs
during the years 1926, 1927 and 1928.

Harding (1930-1936) has carefully collected
information Qﬁ'epﬂiemlcs since 1928, e reports tnat
in 1929 there were 9 epidemics with 939 cases and 13
deaths, During the next yere therec were 9 epidemics
with 1,116 cases énd 7 deaths, In 1931 there were
6 epidemics with 993 cases and 8 ééaths. In this .
particuk r year the‘number of caseskfor'all epidemics

was 1,364, with the total deaths standing at 24.
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The number of epidemic dropped to 3 in 1932, with
149 caseé and 3 deaths. ‘In 1933 there were 7 epidemics
of septic sore throat witn 515 cases and 5 deaths. Thne
total epldemlcs of the year were 42, total cases 1, 34b.

In 1934 there were 8 outbreaks of septic sore

throat with 557 cases and 13 deaths; Hene outbreaks

occurred in 1935 with 1000 cases and 7 deaths.

lhus in each year epldemics of septic sore throat
comprise & relatively small ndmber of the cutbreaks,
vet meke up a large aumber‘cf the total cases for all
epidemics,

Rew milk is incriminated in me t instances., As
to source of infection, active cases on ihe dairy farm'
were the most frequeat source in the Armstrong éﬂd
Parran series. Cases on the farm conbined witﬁ bovine
masgtitis was »he sedond most impcriant source, while
isolated bovine mastitis and human carriers were less
impartant.'VScammaa (1928) found that 55% of the out-
breaks in his series were ?raceable’tc an ianfected
milk handler, 7Thirty nprdénf were traced to the comb-
1qatch of infected handler and infected dairy herﬁ.

It has only receqtlv been understood how boviae

" mastitis could be related to this disease. Such

mastitis, or “garget®, is extremely common in many
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herds. <The brganisms usually found is Streptococcus
mastitidis, which is non-patnogenic for humans,
necent woik in finel hydrogen ion caﬂcentratiod in
lucose broth the fermentation of synthetic carbo-
BVdrates aqd the hydrolysis of sodium hlpburate have
made it -easy ti differentiate this organism from otﬂers.
Jones and Little (1928) threw valuable lléht on the
problem when they demoastrated trot udders mey be in-
feeted with hemolytiie streptococci which are pathegenic
for humans, Jhe organisms usually credited with caus-
ing septic sore throat has been known as Streplococcus
epidemicus, £d 1ts differentiation from other hemo-
lytic streptococeci has been based largely on its
capsule forming tendencles.
Brooks (1932) and many others have coﬂflrmed
the work of Jones and Little. Steaarly tﬂe evidence
has been accumulating uantil the public health importi-
ance of b071qe mastitis is well recognized. Lnus Frost

and tarr (1927) reported an epidermic of 65 cases in

Madison, wls., in which the only known source was three

infected cows in a herd of thirty. One of these
produced 36 millioﬁ streptococecl per cubic ceantimeter
oI milk. |

burloasly cnenoﬁ, the states in which pnblic

healtin ccntrol has long veen active, hew !ork aqd
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Massachusetls, have also lead the ceuntry in the
number of septic sore tnrcat épidemics. in discassiﬁg
this brooks (1933) fouqd that up to 1933 63% of the
epldemics of this disease occurred in these two stntes.
He believes that many epidemics are missed in other
slotes, either due to "missed® cases, or to lax reperﬁ-
ing. Possibly, he admits, 0Tacs BLéweS Au €0NLIOL
it by adequate milk control, and the disease may be
aceually moce Qf&?aieﬁt in whese staves than else
where. The author believes, however, tuat more cases
wouLd be found 11 more states nal a7 zaequais public |
nealth aaministration,

ihe difrerentiation of true septic sore throat
from true scarlet fever without rash is not easy.‘
indeed, williams, aurléy, bgeéle ana Castelda (1932)
svate what nemolytic streptococci of the so-called

scarlet fever type and ithe septic sore tnroat wype

may be founa togetaer 1n ine same epidemic, rurtner-

more, .haey state, stieptococci of the scarlet fever
toxigenic type have been isolated from clianical septic
sore throat, wnd vice versa, .ney fouad that a great-
er variely of strains of streptocccel were to bé found
in a septic sore throat epidemic than'iﬂ a milk«borne
Swift, Lancefield and éocdner (1935) reviewed

the present methods of streptococcal classification
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and coacluded that the serological grouping devised
by’Lancéfield (1933) was of particular value in deal-
ing with epidgmiclogical problers, 1The cloce relation-
ship between.epidemic septic sore throat and érysip-
elas adds another confuéing angle,
There have been many references to epidemics

of septic sore throat, but two are particularly
interesting. The first of thesé was the famous epi- -
demic which cccurred in'Chicago—in Deéember, 1911, and
January 1912. This was reported by Capps and Miller
(1912). The epidemic was explosive, most of the cases
oceurring;abeut Christmas and New Years' Dlay. It soon
became evident that most of the victims were drinking
pasteurized milk from Dairy X. 857 cf those with o
severe symptomskwere users, as werem75% of the 19
who died, The dairy -supplied milk to betﬁer class
homes on the North and South divisiens of thne ciﬁy.
One‘one route, 51% of the nouseholds were affected.
The morbiditﬁ retio of X users to others was 14 to 1.

Of 153 nurses using X milk, 52% developed sore
throat, while in another group of 721 nurses usiag
the milk of other dairies only 4.8% developed sore
throat. In one hospitél the children were supplied
with ﬁilk from Dairy X, but the zlllk was spécialiy |

pasteurized after being delivered to the hospital.
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Kot & single case developed amoqu the childre, while

1nternes and nurses in the- same hOSyltal had many
cases. At Batavia, Ill., site of the pasteurizing
plant and center fqr the herd; consumers of X miik
had 3.6 times as many cases of sore throat as did
usefs of other milk, |

The milk had been pasteurized, the "flash® method
being used, L1t was found that this was inefficient, the
temperature not reaching the reguired level on Deeeﬁber
17, 19, 28 and 30, and on January 7 and ll.,  1Tne first
wave of th epidenic appeared about December 21, reaching
& peak on December 25th. The next peak came Jahﬁa:y
10-17- Allowing 2 days for dellvery and £ io 4 days for
1ncubatloq, the outbreaks are seen to corresyoqd to
pasteurization failures. ’

Another significant point wis 20ted by vcierinarians
of the area., They noticed that there was ah unusual
amount of bovine mastitis aﬁout at this time, The
infection usually startedrat the tiy of the ?eat and
ascended intc the lactiterous ducts and glands, At |
the same time, eleven of the milk farms had 28 cases
of pharyngitis among h&ndiers, and 8 of the 11 farms
had mastitis in the herds. |

It is eétimatéd that 10,000 cases occurred in this

epidemic.




The second interesting eﬁidemic assumed the nature

of a carefully controlled experiemtn, guite by aécideﬁt.

The epidemic oceurred in May 1936 in Bergen County,

N.J. and involved 175 cases With 7 deaths. The iéform-

ation giQen here is quoted from Harding (1936); who

in turn quotes the report given by McDonald before the

International Association of Dairy and mMilk lnsgectoré.
Four hundred fifty quarts ¢l 2ilk were sCld daily

from a herd of 35 cows., Of these, 275 guarts were sold

as raw-milk, the rest being pasteurized at thé farm,

The outbreak appeared explosively during the first week

of May, 1936, ran unsbated until May l6th, then

suddenly disappeared. No cases developed among those

using the pesteurized milk, all cases being cdnfined |

to those using raw milk., It was later found than oa

day lﬁtﬁ a cow was removed from the milkiné line be-

cause of an abnormal udder; This cow had been milked

in April by a milker who had had a sére threat\aﬂd

by a second man who developed a scTe gﬁ;oat a few days

later, Evidently this animals was ihe gburée‘ef the

epidemic.

_ B. Scarlet Fever

This dieeacc has long been associated with milk,

" though epidemics through this medium have not been
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exceptionally numerous. Armstrcn, 2nd Parrea (l9z7)
reported 40 e?idemics occurriag up to and incl&ding";géﬁ.
These in#olved 3,939 cases with 20 deaths. <Yhe Annual
Repdr% of the Surgeon Genezalvaf the U. 8. Publiét -
Health Serxvice for 1929 renorts that five epidemics
each ﬁave 6ccurred‘in 1927 and 1928, involving abbut
350 cases and causing 6 deaths. harding (1930-1936)
has collected data which show that 1l epidemics occurred
in 1929, with 1,052 caseé and 1 death; In 1930 there
were 2 epidemics with 42 cases and nc deaths., One
epidemic was reported for 1931, with 9 casss and no
deaths, In 1932 there were 6 epidemics with 148 caces
and thtee deaths. fhree epidemics occurred in 1953 with
258 cases and 4 deaths., Yhne number of epidemics dréped
iﬁ 1954 to two, with 39 cases and 1 death,vand in 1935 |
there were also two egidemica with 65 cases and no
deaths. The great majority of these occurred in éities
of less than 10,000 inhabitanis and in rural sections.
Armsirong and Parran (1927) quote Clark as saying
that while ordinarylscarletAfevei shows an adult-
child case ratio of 1 to 48, this is changed in milk-
borne epidemics of this disease (¢ 1 to 1, ITlcse
authors feel that this is not so commonly observed
now in this country. But Godfrey (1929} studied
21 outbreaks and foﬁna that 57,1% of the 1,362 cases
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were in individuals more than ten years old.

Haw milk has always been the chief avenue of
infectien, while the active case has proveﬁ to be the
chief agent of infection of the =ilk- gupply. Scamman‘
(1929) found that 82% of 56 epidemics reviewed gyvhim
were traceable to diseased milk handlers. nbwever the
milk cow may become infected from the handler andjdis;‘
charge the Oorganiems in the milk, Jones and Little
(1928) state that while the usual view is that the
milk supply is infected directly by the infected handler,
this is not always the case. Streptococci isolated
by them irom infected udders matched in all reSPects
the accepted characteristics of human type stre.tococci,
The toxins produced by these organisms wéra neutralize
ed by known scarlet Iever antitoxin, Ancther featﬁre
of their work was the discovery that scariet fever |
streptococcl are somewhatl innbitca by fresh cows' milk,
tﬁas, ilhey say, casting doubt on heavy infecticn of
miiwaj human carriers. Artificial intecvion of teats
and aﬁder wag accornpliched by them} using streptococci
i#olated from various human infections. .

A typical milk-borne epidemic of scarlet fever has
been described by wilkinson (1931). &8Sixty-six cases of

scarlet fever appeared with explosive suddenness, to-
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gether with one hundred cases of severe sore threat.
It’Was'found that the epidemic occurred in 20 of 54
homes using the milk of er dairy; all of these were
on the route of one men who h&d had & *rough throat"
for a few days (desquamation took place on this man
about three weeks léter). Only 29 homes in & gzroup
of 256 weee affected on aqather Tcate of the zsame
dalry. the milk was the same but the deliverer aad

handlcr were dirrereﬁt'tnan on the first route,

~

An cprdemic transmitted by ice cream was reporived
by ramsey (1925), This was in Elint, ﬁiénlgan,\where
about 6 cases of scarlet fever appeared per week under
crdinaxy circuﬁstances.r Then suddenly 41 caseS*appeai-
ed within one week, Altobether there were %4 Cases.
Three deaths occurred, Ianvestigation showed that bl 91%
of the caéesrhad‘eaten the ice cream of one manufacturer.
It was also discovered that this manufacturer who made
‘all the ice cream in the plant, hed se l t fever, cnd
had worked for three days after the onset of his illness.
The organisms isolated from this individual and from
the ice cream gave positive intradermal filtrate re-
actionsvin known positive bDick reactors.

¥ot uncemmenly clinical scarlet fever and septic
sore throat have occurred together in ithe same milk~’

borne epidemic, Williams, Gurley, Sobele and Cast-
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elda (1932) studied hemolytic streptococei isolated
from seversl epideniics and found that scarlet fever
streptococci and the strain commonly found in true
septic sore throat - Str. epidemicus Davis - are
sometimes found together. Recent stddies cn strepto-
cocci show that there is much to leara about the

pathogenic potentialities of these organisms.

III. Diphtheria

Up to January, 1927, tﬁenty-six milk-borne epi-
demics of dightheria had been reported, affecting 971
individuals and causing 6 deaths, according to the
Armstrong and Parran series (1927). Two epidemics each
cceurred in 1927 and 1928; causing 4& cases. i‘:mie were
reported for 1929 and 1930, but Harding (1932) states
that there~was’one epidemic in 1931,;invélving’22 cases
with no deaths. Again in 1933 two epidemics agpeared, “
with 19 cases and 3 deaths repgorted, and in 1934 a
3in§le-e§idemic of 9 cases was 1¢_orted, There were no
deaths;

As in other milk-borne epidemics, raw milk has been
the chief infecting medium. Ei_ht of the epidemics
reported in the Armstrong and Pafran“series were trans-
mitted this way; one wae through certified milk, one

through pasteurized milk and one each through ice cream
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and buiter, All of the four epilemics descr ved by

Harding (1932, 1934, 1935) were transmitted via raw milk.
The active case and the carrier are the chlef

sources of milk supply coatamination. Ag epidemic
oceurring in Lincoln, Nebraska was déscrihéd by Waite
(1914). There was a sudden increase in the number
of cases occurring in that city in April, 1913. the
increase began on April 21, with 9 cases appearing
simultaneously, and reached a peak on April Z4th when
32 new cases were reported. Altogether 110 cases
appeared. It was found that these patiienis had'béen
drinking the milk of one dairy. Forther investigation

showed that one of the dairymen, who started working at

~the dairy April 1bth, had consulted a physician-for sore

throat oa April 13th.- One April 24th, the throats qf tois
man and nis wife contained virulent diphtheria bacilli.
An interesting feature is the fact that oanly 6 other‘cases
apyeared in the whole city during‘this time,

The source of infection is not always traced to
infected human throats however. Henry (1920) reporis
two outbreaks occurring close together in %illiams-
town, Mass. There was a suddean guthrcak in August,
1920, invoiving 13 cases. Five of these occurred in

one boarding house, The kitchen helpers could not be
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incriminated. Yhe health officials then suspected the
milk supply, since all of the first 21 patients dradk
raw milk from this source. None ¢ the dairvmen were
throat carriers, but one girl milker waé found to have
a diphtheritic infection of = finger. The bctties used
here had not been sterilized and "wet-milking" was
permitted,

| "The second outbreak came a month later and was
traced to a diphtheritic teat infection in one of the
cows. A milker was also found with a diphtheritic haad
infection.

icSweeney and Morgan (1926) report a similar sit-
uation in England., Seven caseé‘bf dipntheria developed
in six days in a district supplied by one dairy, 41 was
count that a daughter in the dairyman's family qu'a |
throat carrier. 1t was also found that a‘numbéi of
cows had teat infections, apparently superimposed on
cowpoX., 1The shallow ulcers ou thekteats contalined
virulent dipﬁtheria bacilli; | |
The largest epidemic on record is quoted by

Armstrong and Parran (1927). The eﬁidemic appeared
in Newport, R. I., in July, 1917. Four-hundred two

cases appeared, with 50 secondar cases. The only

- common source of infections was ¢ gup;ly of ice cream,

it was discovered that there were two actige diéhtheria



-dE -

cases and four carriers on the farm supplying the milk

from which the ice cream vwas made.

IV. Halta Fever and Undulant Fever.

These relatved diseases have only recently been
recognized in human'beings. Beth are caunsed by orzon-
isms of the genus Brucella. Grayson and Hastings (1934)
have correlated the findings of earlier investigaﬁora‘t'
and state that true dalts fe#er iﬁ humans 1s caused by
Brucella meliténsis,;the caprine strain, Undulant fever,
on the other hand, ig caused by bovine or pc;cine strains
of Brucella abortus., These are bnly to be different-‘
iated by cultural reactions and delicate.agélutinatiod
tests,. |

Bvans (1927), one of the earliest and most pro-
ductive workers in ithe field, wes ¢one of the Iirst to
discuss human infection with -Br. abortus. According to
her, infection with this strain is clinically indist-
inguishable from true Mal%é fever, 1he boviane ana caprine
straias are very closely related, This author also
states that the diseases are often confused with malaria,
tuberculosis, acute rheumatism, typhoid fever and |
tularemia. True Br, melitensis is transmitted mainly
through goats' milk, Twenty cases are discussed, &

of which are groven to be of raw milk origin.
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Armstrénd and Parran (1927) report oanly one
epidemic of true Malta fever. Thirty cases a,peared
in Phoenix, Arizone, in 1922. ihese auﬁhors, qﬁoting
Lake, stace that 27 of these used goats' milk fre@
the same source, which the oiher three may have done
50,

Five milk-borne outbreaks of Undulant feyer
occureed in the U. &, in 1928, according to the 19<9
Annual Report of the Surgecn General of the U. S.
Public Health Service,

Carpenter and Boak (1928) found Br. melitensis
variety abortus in tne udders of 6,086% of 378 cows
examined in certain certified dairies. Twenty per-
cent of the animals carried blood aggiutinins for tnils
organism, V¥hen strains we:e'innoculated into bﬁtter,
they remained viable for 30 to 80 days.

| These findings lead to many investigations, and
King and Caldwell (1929) reported that 851 patients
asd‘lﬁﬁ stagf.members o§7a s&nitbvium neing Grade 4
raw milk carried blood agglutinins for Er., abortus
in titers of 1-15 or higher., Cows in the dairy with
an agglutiain titer of 1-60 or lower did not seem td
‘discharge the orgaﬁismé in the milk, but 23 of 56
cows with a titer of 1-12070r more were discharging tne

organism. 7To these authors, presence of blood agg~
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lutinins meant infectioa,

King (1929) also stated that 20% of the raw market
milk examined by him was infected with Br. abortus. ihe
disease, he says, is widelv nrevalent in the United
States. Ingestion of infected milk is an important
source of infection in humans, and the control of the
disease must be brought about by eitﬁer universal past-
eurization of all milk or a new code of Certification,

Hasseltine and Kanight (1931) reported a small out-
break of the disease in Pitman, ﬁ.i. ‘Six caBes apgéare&
rather suddenly, all persons involved heing- consumers of
raw milk from one dairy. Examination of the herd showed
that 24 of 42 aniuals were infected., 1he Uepartmeat of
Health immediately impcsed a ban on raw milk and raw
milk products., The dairyman put in a pasteurizing plant
and no new cases a;geared{

HMore significant, perhaps, is the work of Johas,
Campbell agd Tennant (1932) who blood-tested 100 inmates
of an epileptic hosgltai Which was supplied with raw milk
by & herd of cows infected with Br. abortus, Iwenly-six
of the patient had(the:Aisease clisically‘  Twenty-three
patients had & blood titer of 1-80 or more, ALl active
cases were ambulatory. The final‘fe&ults of the invest-
igation illustrated that £.% of the patients had active

infection, 38% shcowed evidence of past infection and 40%
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were negative,

Thaet the disease is also active in angland is
shown by the work of Pullinger (1534), who found evi-
dence of infection in 70 of lOlgsampies of milk rrbm
45 tuberculin-tested herds, Fifty-tnree of 63 1000
gallon rail tanks were also contaminated by the organ-
ism. Other herds showed compérable results,

Cameron and Wells (1934) found that 26 cases
of undulant fever studied by them could be tréeed to
15 herds, the composite samples of which contained
aglutining in the milk serum. More than 20% of the
animals were infected. No cases were traceable to
herds in which composite samples showed no evidence
of~iﬂféction (Maryland)., Cases in\ﬁég%:stcwn, Md,
declined after infeeted cattile weré elimin&ted.

Still another si nificant study was made by Stone
and Bosen (1935) of patients in a tuberculosis sanitorium
About 6% (66) were found %o nave sufticient climical
maoifestations to warreat a diagnosis of undulant iever,
ALl had been exposed to infected milk, |

The milk was then pasteurized and the herd cleaned
up. BHone of those exposed to milk after this developed -
a positive blood agzlutinin titer. Ihe blooad titer in
those already infected declined ropidly wh&n‘tha source

of intection was removed, and 25 of those originally
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having a positive blood titer lost it camplétely.
Harding (1935) lists a table showing the increase
of reported cases during the years 1922-1932. lﬁ is
intended to imply that all of these are’the-iesﬁlt of
miik-baraé infection, thoﬁgh prckably s larce proporu-

ien oif them are so.
vndulant kever

Year reported cases
1922 veeveeessens L |
1923 scivescnavens 0

1924 veveveeenese 2

1925 veuveeesenes 24
. 1926 eceesasscenns 42
1927 vevvevencass 217
. 1928 +eesesvacess 649
1929 eveeeennsassl,30L
1930 sevseeseeras 1,450
1931 sevseeeessee 1,545
1932 veeenannnss 1,407
Further reéorts by Harding (1933-1936) give tne

-

following figures for later years,. _
undulant fever
1€8Y reported cases

1933 veeeesseeees 1,933

1934 OOUDO/QQ-.OOI 2'010

1933 sessessoen e 1,936

Wheivner tnese figures mean that uvne disease 18
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rapidly spreading vhrough tnls couniry or whether it
is merely tne sesuiv of more efflcientdls nosis ie =
matter-of specuiaiion., The case incidence per 100,000

population, according to Harding (1936) iskhighest in

Vermont (7.5), Kansas and Iowa, in that order, while

Eebraské ie 40th on a list of 45 states,
V. Bovine Tuberculosis.

This disease, once regarded as iannocuous to humans
by no less an authority than Rdbert Knéh €xists prime
arily in the cow, The bacilli may be dlscnarged in the
milk when tuberculous mastitis exigts, or it muy gain
entrance to the milk by fecal contamination.

Raw milk supplies in many places Imve been tested
for living tubercle bacilli, with varying results.

One sueh series was reported-hy ?onney, Which and
Danforth (1927). They reviewed the literature and
found that of 16,700 specjmens of milk examined by

46 authors from 1893 to 1925, 8.66% (1.445) contained
living tubercle bacilli of animal origin, ‘These authors
then uadertook to study the situation in Chicago in
1923, 1924 and 1925, because, they felt that pasteur=-
igation had nearly replaced attemptc to kxeep cattle ”
healthy and because existing ordinances prevented

authorities from enforcing tuberculin-testing. They



took 329 samples throughout the whole Chicego area,
centrifuged them at high speed and innoculated Suinea
pigs with 1 cc of the sediment, Seventy-one died in
less than thirty days, too shori z time to te signif-

igant. Of the remaining 258, 3.5% developed tuberculosis,

“In one county alone, 6,8% of the samples contained

livin, tubercule bacilli. ithe authors estimate that
15 million quarts of raw milk per year were being
contaminated with the organisms and that 6,250,000

of them came from ﬁhis one county alonge. After their

findings were made public satisfactory ordinances were

cut in force,

Pullinger (1934) studied the situation in England
and found that about 1% of the eamplés coﬁiné from
45 tuberculin-tested herds contained living bovine
tubercle bacilli. The incidence jumpted to nearly
25% in samples takeﬁ from ncntested hefds; Furtﬁer-
morébthis author checked the milk in 65 1000-gzallion
rail tanks and found that every one of them were
coataminated with ﬁhe living bacilli., When milk was
taken from cows with tuberculous mestitis, dilution
a million times with cleen milk was not sufficient
to make the samples non-infectious for laboratory
anim 18, Since neither tuberculin-testing nor

pasteurization have been generall, practiced 1 the
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British Isles it is easy to sccount for their large
Aincideﬂce of ﬁovine tuberculosis in children,

Dr. Harding (1935) quotes Dr. M. P. Havenel as
saying that human idfection wi%h boﬁiné tubercle was
~proven in the United States in 1902 and'grompily
confirmedrin furope. It hes long been accspted that
the bovine strain did not attack the human lung, but
with developments in the line of tubercle bacillus
typing, it has been discovered that this is not true,
Havenel quotes the State Serum lnstitute of Cépenhagen
a5 saying that they had found 26 patients suffering
pulmonary tuberculcsis caused by the bovine stréia.
Ravenel deplores the tendeneé in the United States
to accept the work of others. He says that we do not
know how many of our cases are caused by the bovine
strain.

Soper (1934) states that whilc tlhere is nct doudbt
that pulmonary tuberculosis in man can be caused by the
bovine organisms, such occurrence is rare, He guotes the
work of Kossel, who found only 5 suchk cases in a total of
8ll., For this reason the disease is liable 10 be be-
nign, though it may develop into tuberculous meningitis
or generalized miliary tuberculosis. |

Harding (1932) states that the case perceatage of

bovine strain infection in New York was 8%, it was
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24% in England and 55% in Scotland (in children uader
;6). Ihe bovine strain was responsible for cervical
adenitis in 90% of the children tested.

This same author (l961) also quote Dr. T. C, Mc-
Veagh, of anol&lu, Hawaii, who states that in the
islands it was found that 80% of the bone tuberculosis
wa.s duevto bovine tubercle bacilii. Twenty-eight per-
cent of the hospital beds for crippled children ‘tnere
were occupied by suffers of bovine type tuberculosis.

Recentiy Price (1932) carefull. studied‘tha type of
tuberculdsis}occurring in 220 juvenile patienis. Of the
group, 13.6% (30) of the non-pulmonary cases Were due to
the bovine strain, ALl had been drinking raw milk. He
also noted that the gene:ation of children wno have been
oprouzht into the world since«generai pasteurization of
milk was put in force have failed to develop the disease,
He .considers thisiexcellant evidence that the’disease is
milk borne and that pasteurization is essential for its
centrol,

Significant are the figures compiled by Kelly and
weber (1924) in which i£ wa s preveﬂythat the death rate
from non-pulmonary tubercuiosis iﬁ Hossachesetts showed
little‘cﬁange‘in the years previous to 1910. 1a that'
year pasteurization was ex tensively introduced into ihe

state, the death rate from non-pulmonary tuberculosis
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declined qearly 75%. Thus the death rate tfrom non-
pulmonary tuberculosis per 100 000 populaticn from
1905 to 1909 was 57.7. 1ln 1920-152% it was 15.0

In a recent peréonal ccmmﬁnication Dr, ﬁar&ihg
stated that milk-borae bovine tuberculosis dces not
occurr in epidemics in the sense that other diseaseé de,
though he has seen a few insvances where several memﬁers
of a family have been infeéted by the milk of a tuberc-
ulous family cow.

Much credit is due Dr Harding for his energetic
campalign against this diseése; His summary of Tubercu-

losis in Cattle and Humans (1934), his exteansive quotat-

“ion and comments on the Presidential sddress of Dr,

Charles H, Mayo before the sinnesctz Public Health
Association, and the more recent discussion of Bovine
Tuberculosis in the U.S. (1935) have been his latest

contributions.

Vi. Hiecellanecus Diseases.

A. Dysentery and Diarrhea.

Comparatively few epidemics of this characler have
occurre. in the United States. OUnly six were reported
by bhrmstrong and Parran (1927),’involving 92 C&ses
with 5 deaths. “arding (1929 1920, 1931, 1838) in

his yearly surveys of state and city health depariments
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found one epidemic reported in 1929, w1tn & cases and
no deaths, one in 1930 with €4 cases and < deaths,
one in 1931 with 65 cases and no deaths and one in
1935 with 131 césas and no deaths., la the ianstances
were the source was known, a carrier was irmplicated,
Armstroang and Parran (1927) discussed an epidemic
which occurred in Nevada in 1914, 7The outbreak was
explosive in character, the first recosnized case occur-
ing on the dairy farm, Iweniy-eight cases Were’ihvest-
igated and it was found that 20 of these occurred in
children less than 5 vears old., Investigation showed
that the milk utensils were stored beneath the water |
closet and that ﬁoth utensil and closel were exjposed to

flies,

-B. Gastroenteritis.

This coniition is separated from the avcve diseases
because of the difference in etiological agents. One S
epidemics were reporved by Avmstrong and Parran (1947)
with 107 cases and 1o kaowa deaths, Bince then the
outbreaks have been somewhat more cbmman.A.The &Annual
report of the Surgeon General of the U, S. Public “ealth
Service (1929) lists two epidemics, with 104 céses,
occurring in 1927 and 1928,

Herding (1930, 1931, 1932, 1933, 1935) reports that
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1l epidemic occurred ia 1930, with 68 cases and 6 deaths.
In 1831 another outbreak appeared with 13 cases and no
deaths, and ancther z2p eared in 1932 with 32 cases aﬂd fao
deaths., 4n 1933 there were 3 outbreaks. w1th 125 cases
and no deaths, and in 1935 five outbreaks occurred with
219 cases and no deaths, |

Four eyldemlcs were traced to cows with udder in-
fections, two to active cases anl the scurC& of the
others is unknown, raw milk, cream or ice cream, and
cheese, were tne chief avenues of infection, |

Armsirong and Parran (1927) quote an account from
nealth Hews, Ney rork State Departmeant of health, March
1924, of an autoreak in which 82 of 132 children in a
school drank raw milk for one sourée and became violent-

ill in less than two hours. There was nausea and vomit-

ing, gastralgia, diarrhea, drowsiness and prostratiosn.

+he infection was short-lived, for all but twenty were
apparently normal theAnext day. A non-hemolytic strept-
0COoCCUs was isolaﬁéd@from the milk 2nd from the uvdder of
one ol the dairy cows,

Linden, Turner and Thom (1926) report & epidemics

traced to cheese. Tne first cccurred in raline and

- iavolved 9 persens. A& siregiccoccus was isolated from

thic cheese and from the patients, When fed to catis,
a siamilar syndrome was produced and the streptococcus

was recovered from the infected animals.
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The second outbreak occurred in Xansag city,
Kansas, where 22 persoans became ill after eating
cheese. The same sort of an organism was isolated.
Ihe organisms was somewiiat neat resis tant, since a/

pasteurizing temperature \expyerimental) of 142 degrees

¥, affected it but 4id not destroy it.

C. Anterior Poliomyelitis.,

Three milk-borne epidemics of this dreaded disease
have been reported in the literature.

fhe first oi these appeared‘a: ooring Yalley, N.Y.
in 1916 and was reported byLDingman (1916) Eight cases
appeéred in two days. lLlavestigation revealed that
all drank milk from one source. 1t was iound that a
cnild on the dairy farm had developed the disease 16
days before the onset of the epidemic,

Ihe second outbreak appeared in aand around Gortland,ﬁ
F.Y, in becember, 1920, Lt was reported by Knapﬁ, W
Godfrey and Aycock (1926) &ight cases appeared durlag
the course of 1l days., All drank milk 1rom one farm.
it was also learned that there had been a sudden oute-
break in the same area three montkhz tefcocre with 4
cases and three deaths., vi the latter eight, five

were resular customers of the dairy, one ate at a
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factory and drank milk from the same farm and one ate
food salvaged frém a local restaurant. This food in-
cluded various substances prepared from the inerimin-
ated milk.,

The dairy in quesiion scld about 4% of the milk
sold in the city and bought milk from a number of
ol producers, A&mong these scurces was a farm on whicn
a boy of 16 was employed as‘a milker, this boy had
cecome ill ¢on Vecerber 7th, but kept working us%il
Deceﬁber 19th, oa whlbn day his left arm became para-
lyzed; #L)l cases drank milk from this farm. 1Iwo cases
appeared later,

The third outbreak occurred in saglsad in 1826 and
involved 72 cases. ine oaset of (12 cpidemic was‘ex-
plosive, 58 cases occuring in 10 aays, according to
no serau (1928). Fifty casesvoccurred among the users
of milk irem one dairy, 19 others among consumers of
milk from ancther distributor wno bought milk from tne

first,

D. mpidemic Arthritic Erythema
This disease, a rare occurrence, was first des-
cribed in epidemic Iorm by Place, Sutton and willner

£1926)., ©Sixty cases of the disease appearsd suddenly
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in Haverhill, Mass., in January 1926,

4 short description of the disease would not ve
out of place here. Chilils, vomiting, intense hecadache
and prostiration were the first symptoms to apgear. Ihe
fever rose rapidly to 103-105, then fell on the Srd or
4th day, then recurred and remained remittanu ior some
time. An eruption appeared in 1-% dors on the extrem-
ities, particularly on'the,extensor surfaces and about
tne joints, 4ihis was blotchy, irregular, maculopapular
and dull red in color. . The erugtion increased for 1-2
days, then faded, followed vy desquamation, Joint |
symgtéms, such as gwelling, pain anad effusion‘apyeared
on the Srd or 4th day of the disease, Ine epidemic was
confined to a small are occupied by Lithuanian mill
workers, ail of whom drank raw mil< firom one dairv. &
pram' s-negative rod was recovered in the joiant fluid,
The actual source was not traced, thoush all cvidence
sointed to the milk as the avenue of transmission, .

Four hundre cases of a dengue-like syndrome apgear-
ed in Ch ester, Pa., in 1925. Some suthorities have re-
garded this as epidemic‘artﬁritic erytuema (nosenau
1928). Yhe epidemic asppeared on one milk route, and
cases were discovered on the déiry ferm supplying the

miik. Armstrong and Parran (1927) seem to think that
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this was streptococcal in nature,

E, Bppendicitis and Parotitis.,

A sudden outbreak of these two diseases appeared
at Culver Military Academy, Culver, Ind., in 1915,
This epidemic was reported by HKosenow and ﬂunlapk(lQlﬁ).

Eight cases of appendicits appeared in 12 days. |
Only 7 other cases apgeared throuzhout the year., A
viridans strain of streptococcus was isoleated from the
appendices of these patients and from the milk and
associated dairy products used by them, Fifty percent
of six rabbits innoculated with these orgénisms |
developed apgendiceal lesions.

During the same epidemic a viridans stregtococcus
was isolated from Steno's Duct of 34 cadets developing
parcotitis., A eirilar organism was found in associated
dairy products, Sevent;three percent of the rab bité
innoculated with cultures from the patients developed
parotid lesions, while 30% of those iaﬁocul&ted with

the orgsnisms from dairy products developed the disease.

¥. Botulism
Only three cases of this disease are listed in the
Armstrong and Pariaﬂ series (1927). <Yhese suthors,

quoting Nevin and Mann (in the New York State lepartment
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of Health neport for 1915) state that cottage cheese
was blamed and that the Organism»was isolated irom the

cheese, All the patients died.

G. Foot and Moutn Digease.

. nosenau (1928) states that this disease, thou.h
ﬁrimary in éattle, occasionally 6ccurs;: ian children
after the ingestio“ of milk from infected animals,
Fever, vomiting, heat and dryness of the mouth,
accompanied with an eruption of pea-sized vesicles in
mucous surfaces agd about the fingers, are the most
commonly observed symptoms. No descriptions of

epidemics were available .

H. Milk Bickness,

Thie disease is probably not of bacterial origiﬂ;
but because it is traceable to milk it ma, be included.
It is primarily a disease of'dattle. Ihe‘pioneefs o
in this country suffered much from it. Of historical
it caused the deaht of the mother of Lincoln, The
disease is rare now, 7

Armstrong and Parran (1927) do not list any
outbreaks of the disease. Harding (1934) lists two
outbreaks in 1953, with 10 cases end 1 death, Lccord-

ing to Rosenau (1928) the disease may be bacterial but



probably is due to poisoning of milk cows by the ray-
less goldenrod, Aplopappus heterophyllus., The disease
disappears in sections where the sod is broken and

timber land cleared.

-THE. CONTROL OF MlLK-BCRNE DISEASES,

Ihe safety of a milk supply, say To?ley and wilson
(1936), depends upon its freedom from pathogenic
bacteria. These organisms cbme from ohe of three
sourges.’ ¥irst there is the infected udder of the
dairy.cow. From this comes beviné tubercle bacilli.
Brucella abortus,.and some streptococcl and staphylo-
cocci, and under special circumstances, suéh organi sms
as the diphtheria bacillus.

The infected humaﬁ naéophaz;ﬁz iz the secgnd source
of contamination of milk supply and from this source
the organisms of the streptocdccal diseases and diphther-
ia are usually distributed.

Thirdly, contamination of the hands of workers and
of the water supply by infected excreta may lead to the’
infection of a milk supply. Typhoid fever, the paraa
typhoid fevets, dysentery and food poisoning may‘be
transmitted in this way. No raw milk can ever be |

regarded as completely safe for human consumption,
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these authors point ocut.

Rosenau (1928) put it in even stronger fashion,
He pays that no one should drink raw milk unless it
is guaraﬁteed by the health officer that the same is
safe, and no health officer would give such a milk a
safe bill of health.

Milk-borne epidemics have been recognized for
more than fiftyAyears in this country, yet'we étill
see 30 to 50 outbreaks per year, & numher comparable
to the number seeﬁ at the turan of century. |

A review of the list of diseases which are trace-
able to milk at once indicates i:at hore is 2 situat-
ion about which something mﬁSt be done. Obviously
control of the situation must be brought about by
simultaneéus attacks upon the various sources of
infection.k{

All health authorities now recommend the routine
practice‘of heatingvmilk to a temperature which in ao
way damages the milk and for a time which brinéé‘about
the destruction of the pathogenic organisms which
might be contained in it, i.e.,:pasteurizéticn.

Pasteurization, says Rosenau (1928) ordinarily
reduces bacterial aumbers in milk ©97. By common
consent the thermal death-point of the tubercle

bacillus has become the standard of paéteurization
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efficiency. In most instances these organisms die with-
in 30 miautes if exposed to temperatures of 136 dégrees
¥+, and are always killed if the temperature is raised
to 140. In handling large volumes of milk, heowever,
the temperature is raised to 142-145 in order to>give a
satisfactory factor of safety.

Hosenau (1928) also states that milk heated to
145 degrees ¥, for 30 minutes undergoes no changés.'
Higher temperatu;ec do cause changes, as decompositioh
of protein, loss of orgéﬁic phosphorus, precipitation |
of calcium and mégnesium salt, etc, Carbon dioxide is
driven out and the emulsion is disarranged. HLHuick
boiling does not affect milk calci&m as much as does
hizh temperature pasteurization I¢r lconger period.‘
The amount of visible cream or "creaming ability" is -
affected at temperatures of’l46 degreés ¥. and aﬁove.

Prucha (1927) studied the effect lbf pasteurizat-
ion of milk'uycn milk flors, 4e found that when the
temperaiure wa.s maintained at 140 degrees, the counts

3

of milk dropped from 16,000,000 to 24,000 and from

100,000 to'l7.060. But when the temperature was

raised 5 degrees, the counts cf milk containiang 5
million bacteria per cc were lowered to 1 million in

10 minutes, No known pathogenic organisms can survive

r

efficient pasteurization, except, pocsitly, those which
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ma; exist in spore fom.

Pasteuriza%ion is accbmplished by one of two
general processes, according to Putnam (1929); either
the holding method of the "flash" method may be used.

In the former the milk is heated to 142-145 degrees
F. and held there for 30 minutec, VYats, either larse
or small (pockets), the continuous flow method or the
in-bottle method may be used. The "flash® method consists
of heatingkmilk to 160 degrees F. for 16 éeconds and
then immediately cooling it. inhis method has beea
condemned by many health autﬁerities}én»the grounds
that too often the heating has been uneven.

The process, technical as it is, is not without its
difficulties. &Horth, Park, Moore, rosenau, srmstrong,
Wadsworth and Phelps (1925) uandertook the most extensive
study of commercial pasteurization ever done in tuis
country to locate the most common cngincering defects.
They list these as: dead eads (of pipe), in which milk
is not heated thoroughly, valve leakage, foam a?d 8plash
in pasteurizers and defective continuous ilow regulators
which allow the milk to flow through the pasteurizer
at 2 too rapid rote. Vefective thermometers were aléo
discovered in many cases, lhese aulhors also insist
on accurate record being kept in the dairye.

Pasteurization is of paramount importance and
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saves many lives. But, says nosenau (1928) it does

not render filthy milk less so. It imglieé'precaution,
proteciion and _reveation, Bt reéresents thé best
ingurance égainst the diseasé for both thé consumetfand
and indusﬁ:y. Pure milk is better than purified milk.
kven clean milk should be pasteurized, for ho method

of control and no inspector can see missed cases and
carriers. ' A -

Accordin, to the Preliminaz, -i2port of tlc Commitee
on Milk Production and Control (1931), pasteurization
should be required where ever practicable. 1t is not
intended to replace sanitary production and cléan aad
wholesome milk, but to provide a factor of safety. |
there should be inspection of the farm and plant{‘
examinations ot the milk and'fiﬁally pasteurization.

Walker (1928) states that tnere are three general
types of control in enforcement of ordinances and
statutes, once these legal standards are>put iﬁ force.
Liceasing of the dealers, grading of milk and the
inveoking of penalties are the most Toluable means,

The United States Public fealth Service Has
compiled a model ordinance and code, embodyiag the
moét modera thréught in dairy sanitatioan. This
has beenrapproved by the Service and by the'Bureau of

Dairy lndustry (U. S. Depasrtment of Agriculture).
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Also the U. S, Public Health Service has created tue
?unllc uealth Service Sanitation &fviecTy Esard,'a
group of experts who are gualified to*deal‘with all
aspects o! milk production and distiibaticn.- The
Board consists ot eleven men from the Public>néalth
berv1ce, the nealth prmrtchtS of Bix Btaté; the |
U.ise uepart eqt of Aﬂruculture, the bertziled mllk
Producers Rssoclatlnq ol ~merica, tne bairy & lice
bre&m mMachinery & Supplies associaflion and Irom the
laternational Association of Milk verlers. A briéf

discussion o¢f this ordinance and coade is presented

herewith,

the Milk urdinance and voard vi .he v, o,
rublic Health oervice,

A8 the name implies this treatise 1s divided 1ato
two paris. the first, uie ordinance propei, BELS Lorun
the conditions under which milk may be produced, handled
and sold. ;The second part, or the milk ccde, is pro-
vided for explanation and ianterpretation of variogs
parts of the Ordinance. There were devised for
adoption by city, couanty, district and state 5overﬂ;
ments., With it is included & skcrt enabling form by
which a goveraning body mey adopt the Ordinance and Code.
ihis places the Ordinance in force and makes special

provision for the fixing of penalities and for the
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the repeal of parts of previous ordinances which are
in conflict with it.

Becausge of iis length, the crlinance and code
canrot be given in.full. However a revieﬁ of the
various sedtiéns and the interpretations of these will
present the most pertinent facts of modern milk pro-
duction, nandling ana controli-

Section 1: this deals expressly with definitioas,
Milk must contain not less than 8% of milk solids not
fat and not less than 31% of milk fat.

Cream must coantain 18% butter fat or more.

Skimmed milk contains less than 3% butter fat.

Pasteurization is defined as the process of heating
every particle of milk or milk prcducts to an arbitra:y
temperature of 142 degrees F. for 30 minutes, This is
the holding process of pasteurization. The term also
applies to heating of every particle of milk to 160 |
degrees F. for not less than 15 seconds, or any other
melhod approved by the state health authorities.

Adulterated milk and milk products, milk producer,

milk distributor, dairy or dairy farm, milk plant and

‘health officer are alsc defined. 7The average bacterial

plate ccunte are listed as the logarithmic average of
plate counts of the last four ccngeentive samplies taken

upon separate days. Average reduction time is taken
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to mean the arithmetic averages of the reduction times
(in methylene blue) of the last four saﬁples taken on
consecutive days. |

Grading periods refers to the period of time the
health ofricer designated, but it muzt not exceed €
months. Accerding to the Code,‘3rﬁonths is a good
reriod, though moré expensive than the € months period,
The grades are to be anncunced regularly,

Bacierici dal process rerers to the destruction of
bacteria by any method or substance which the health
officer believe effective and which is saﬁisfactory for
use in equipment and which does not threaten the health
of the individual. Several bsctericides are listed as
complying with the ordinance. Jthe first is calcium
hypochlorite, ihe stock seluticn 2y be m&de‘sf 12
ounces of the chemical to a gallon‘ofW&ter, and a
teaspoon of this to each gallon of rinse water is
considered to be an effective germicide for hands and
udders. Sodium hyyechlorite seems to be as effective
as tﬁe calcium salt and is used in thé same way.

These instructions are designed torgive a solution
containing 100 parﬁs of available chlorine aé hypo=-
chlorite per million. The ins;ectcr must bee to it that
the dairy is using hypochlorite solutioas ¢f the proper

strength. The Code sives detailed directions for the
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application cf the orthotolidin test for chlcrine. Ng
other form of bacter1c1de is permitted, unless the
inspector is satisfied that it is satisfactory from
all viewpoints.

Section 2: this deals explicitly with the pro-
hibition of the sale of adulterated, misbranded or un-
graded milk or milk preducts. It also makes itvunlaw-
ful for a person tb possess such rilk or milk products
except in a private hbme. According to the code this
sectlon is to be used in preferring cnarges against N
those who are guilty of these things.

Section 3: this section makes it unlawiul for any-
one tc sell milk without & permit from the health oiflcer.
Such a permit mn%t be disglayed on the dellverv venicle
and may be revoked by the health of ficer 1f the
permittee becomes a mensce to public health., UThis is
a resisitration devide and gives the heélth officer a
method of contreclling the sale cf 2ilk.

Section 4: this provides for the labeling of all
@;lk and milk containers ss to name of contents, the
grade of the contents, whether or not the product is
pasteurized and the name of the producer or the
pasteurizing plent. In the case df Vitamin D milk,
the designation must also be included and also the

source of the vitamin. The health officer has control



over the size, color and wording of the lables., This
section also provides that all establisﬁmﬁnts~serving
milk or milk products must display & notice stating
the lowest grade of milk or milk ﬁroduct served. Thé
idea of thie ies %o encourage the consumer to buy by
grade and thus gradually force cut the lower grades,

Since many cities do not specify that ali milk be
of hizh grade, this section is~of particular value.
It also enables the health officer to see‘to it that
all degraded milk is so marked. It also prevenl the
dealer using any distinctive termis~upon his label,
as “natural Milk." This reguirement was made because
the term is misleading and may militate against the use
ol pasteurized milk, In as rmch as "cows milk waswin-
tended for calves, it cannot be regarded as natural
milk.for~human babies (Committee on Milk of the 193%-
Conference of State and Provincial Health Authoriﬁies).
The health officer should see to it that the proper
grades for various brands be correctly displayed in all
places in which milk is sold or served; this is to
be on placard or menu card.

Section 5: this important section deals with the

inspection of farms and milk plants by the health
officer. lin case of violations he may make a second

inspection within 3 days and the second iaspection
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is to be used in determining the grade of the product,
One copy of the report is to be _¢cted in a ccuspicuous

upon an inside wall of one of the farm or plant build-

~ings and the second one filed with the health depart-

ment. Practically, it is desirable to inspect the
farm several times during the grading pefiod, and the
dairy plant should be inspected at least every 2 weéks.
If one or more violations are discovered on itwWo success-
ivé inspections, the plant or farm is to be immediately
degraded. Strict enforcement is said to make for a
better and friendlier relationship between the healih
ofilcer and the dairy industiry.

Section 6: this deals with thz exaemination of

milk and milk products, During each grading period

- at ieast four samples of milk are to be taken and

tested, the samples beinaycollected on separate.
days. Samples of other miik psroducts and of milk
as sold in stores, restaurants, etc., are to be
examinaed as often as the health officer deems
necessary,

The metheds of examination should include bact-
erial plate counts, reduétase tests and'sach other
chemical and physical examinaticzg 28 the heallh officer
desires, This may ianclude bioassays of Vitamin D

content in Vitamin D milk. -The results, should they
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fal; outside of the-reguirements of the grade in whica
the ﬁilk or milk product was formerly classed, are to
be sent to the producer or distributor immediately.
then, in less than a week, fresh camnles may Lo takea.
This time gives the operator a chance to correct anything
not in order, Furthermore, the Code emphasizes that
samples to be used for grading purposes shéuld be taken
while tie milk is still in possession of ine dairyman;
Any other practice would be unfair. o

The technical details of the bacferi&l counts
and of the methylenefblue reduction test are fully de-
scribed in Standard Methods Of ailk Analysis (1927)
and neea not be described here., The recommended method
of recording the counts is to use the logarithmic average.“
Tables are listed in the Code for deotermining this
figure. ‘Keduction time is to be reccrded in arithmetic
averageé and zrading 1is-to be based on these f%gufes.

Section 7: At least once every six months/the
health officer shzll announce the grades of all milk
and milk products which are to be consumed within the
the city or district. A éeties of standards are aiven
in this section. They are:-

1. vitamia b Milk - this shall be only of Grade
A raw quality, or certified or grade B pasteurized m1lk,

II. Certified Milk:- this ic wllk which mecis the

requirements of the American Associstion of Medical
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Milk Commissioners and is produced under the super-
vision of the ﬁediéal Milk Commissioﬁ of the Medical
Society of the county and of the State Board of health,
or of thne city of county health officer, The siand:fds
are fully described in Methods and Standards for the
Production of vertified milk (1936) and will not be
discussed here,

III. Grade A Raw Milk: +tnis is milk the average
bacterial counts of which do‘not exceed 50,000 per
cubic centimeter, and the reduction time of which is
not less than 8 hours. Tnis must be produced under
sanitary requirements which are extensive and exact.
iwenty-six items are included. JFor purposes of dis-
cussion these may be convenientl, Jivided intc several
groups. n |

The first of these deals with the dairy cow,
Physical examinations and tuberculia-testing of the
herds by & licensed veterinarian approved by the State
Livestock sanitary authority musﬁ be done at least once
a year. The standards for this are to be those approved
by the U, 8, Departmeant of Agriculture, Bureau of Animal
Industry. ©Such other examinatioas as the health officer
deems necessary may be made,
In thé_second group, requirements are set forth as

. : to the dairy barn, its lighting, ventilaticn, cleanli-
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ness of floors and walls, the cow yard and manure dis-
posal, and the milk house and its cosiruction and clean-
liness, ’

One or more toilets must be provided on the farm
and they must be of such location and coanstruction as
to not pollute the surface soil or the water supply.
Furthermore the water supply must be adecuate and safe.

Utensils musy be approved design, properly cleaned
and disinfected before use and handled in such & maaner
that the surface with which vhie milk comes in coatact
is not contaminzted during milking or during stbrage.

in the third section, provision is made for clLean-
ing the cows' bellies, 1lanks and tails and ﬁdder and
teats before milking, Any abnormality in the appear-
ance of the teat or udder or of tne milk itself is to
be noted and milk from such sourc¢s discarded. The
milker must wash his hands, disinfect them and dry them
before milking, Wet-hand milking is prohibited. Uthe
milker's outer clothing must be clean,

bach pail of milk must he removed immediately alter
being withdrawn and cocled to 50 degrees ¥. or lees
within 1 hour; +the milk must be held at thatl temperature
until delivery. If it is to be delivered to & plant
or receiving station this must be dgne within 2 hours,

or the milk must be cooled and kept cool until it can be
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delivered,

As for the perzenezl health of the workers, they
must éubmit to any examinatiens of any kind which the
health officer thinks necessary., Active tuberculosis,
diphtneria, typhoid and the paratyphoid fevers are the
diseases usually sought for., According to the Code any
person having a positive Wwidal, in ths absence of receat
typhoid immunization, should be excluded,

IV, Grade B Raw Milk

This is milk the average bacterial counts of which
at no time exceed 200,000 per'cubic centimeter, and tlne
reduction time of which is not less than six hours.
The- sanitary requirementis are similar to those of Grade
A Raw Milk, bﬁt less strict., For example, tizght wooden
tloors and gutters may replace wooden ones, and whiteQ
washing-of the ba:ﬂ is not reguired, The milk may bve
cooled to 60 degrees ¥ or less, instead oi 50. Personal
health examinations of emgloyees ere not requifed.

This allows the producticn of a milk far better thaﬁ
that produced in uncontrolled communities, but not as
good as Grade A Raw milk.

V. Grade C Raw Milk

This milk st 2t no time have more than 1,000,

000 bacteria per cc,, nor have a reduction time of less

than 34 hours. The sanitary requirementis are even less
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strict than abcve.

VI. Grade D Raw ¥ilk

This dces not meet the regquirements of Grade C
Raw Milk and must be labeled hcooking only,.,"

ViI. Grade A Pasteurized Milk

This-is-Grade A Rew Milk or Graude B Raw Milk which
has been pasteurized, ccoled and bottled in a milk plant
conforming with certain sanitary rg@uirements and tue
bacterial plate couts of which never evceed 30,0@0~;er
cubic centimeter. Twenty-three items of sanitation are
included in the Ordinance and interpreted‘in the Ccde.
They may be discussed in several general groups.

the first group deals wiih the floors, walls and
cellings, the doors, windows, lighting and ventilétioa
facilities ¢f the rcams in which the milk~is/handled.

Cleanliness, water-tight floors, proper screening and

The second group of reqguirements deals with the
placing of the rooms for variocug ¢gcorotions in the plant,
Pasteurizing, cooling and bottling shall not be done in
the same room as the washing and bactericidal treatment
of miscellaneous containers and eguipment., Furthermore
cans are not Lo be unlosded in either of these rooms
because of the opportunities for contamination, espec-

ially by flies. There should be no bypass around the
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pasteurizer,

Toilet rooms should be separate from other parts-
of the plant, be properly cleaned and screened, and‘kept
in a good state of ventilation and repair, .Warm ruaning
water, soap and individvsl sanitary towels are té be
provided for hand washing purposes., Furthermore tine
‘water supply must be safe and sufficient, |

All piping and fitiings should be large enough to
be easily cleaned with a brush and should be smoothly
finished and ﬁoé é&sily corroded. The same applies to

all other ceontainers and equipment.

(o]

ALl trash and wastes are to bc Jdisposed of via a
public sewer; covered garbage cans or oth&r approved
mesns,

One of the most important reyuirements is that all
equipment must be subjected tc some sort of vactericidal
treatment immedintely tefore use, &ALl demo&ntable ap-
paratus~must be taken down at least once a day fore
cléaning. The assembled equipment must be sterilized
by hot water, steam or chlorine solutions. If hot water

is used, it must be circulated at least 5 minutes after

the temperature at the outlet hef 2ached 170 Jesrees

F; if steam is used, it must be circulated for at least

5 minutes after the temperature at the outlet has reached
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200 degrees F, With chlorine solutlons, it must be of
the requlred strength as it escapes from the outlet and
must be pumped through the system for at least 5 minutes.,
Special provisions are given for giher pieces of equip-
ment, |

Bquipment must be handled in such a way as to avoid
contaminatidn, while bottie caps and otihier sealing de-
vices are to be purchased and stored in sanitary contain-
ers.

The requirements and standards and the engineering
details of the pésteurizing equipment -are too extensive
to be described here. Suffice it to say that dead eands
are eliminated, mercury column type thermometers and
automatic recording thermometers must be used, and
leak-proof and'leak~protect6r valves mast be installed.
The accuracy of the‘temperature control in holdgrs and
the heating of the foam wunich collects on the tép of
milkAin val or pocket type pasteurizers are imgortant
features and must be ciheckea, Vatl and pocket tyge
aoteurizer covers must be tight., All holders in which
the milk must be Qreheated'must be preneated themselves
to the pasteurizing temperature before the milk‘entersk
them, #Milk and cream which have been pasteuriz?d must

be cooled immediately to 50 dezrees F. or less and
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maintained there; there are special gualifications
for cooling apparatus,

Bottling of the milk is to be done by machine of
approved design. Capping is never to be done by hand;
These feétures are very important from the public healtin
point of view, since it is at these points that pasteur=-
ized milk is most easily infecteld, All overflow milk
is not to be sold for human consumption.

All milk handlers and workmen who come in coatact
With milk must furnisih such information as submit to
such examinations as are necessary Lo prove ithat tﬁey
are free from transmissible diseases., Lhese em@loyees
must also wear clean clothing at all times and keep
their hands clean,

VIIli. Grade B Pasteurized Milk

This is Grade C Haw Milk which has been pasteurized,
cooled and bottled in a plant conforming 1o the reguire-
ments given for Grade A Pasteurize? milk, The bacicrial
plate count must never excged 50,000 per cc. after
pasteurization and before delivery.

I1X. /&rade C Pasteurized Milk

This is pasteurized milk wnich does not meet the
standards cf Grade B Pasteurized [Milk and must be labeled

“cooking only."
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Section 8:

Grades of Milk and milk products which may be sold;
two wordings are supplied in ihis section, since some
communities rrefer to improve their milk supplies by
grading and degrading, while others preier to refuse
permission to sell any milk except that in a definite
grade or grades,

Section 9: Uin this section the health officer
is given authority to degrade ar 2ilk at agyﬂtime
if it is evident that said milk no longef‘belongs in
the former grade. The dairymsn may apply at any
time for regrading. In such a case the health officer
may take new samples (not movre than two per week) and
if the last four indicated that the grade may b@mraised,
this is done at once. If degrading was done because qf
violations ol items in Section 7, other than because of
average plate counts, reduction time or cooling temp-
eratures, the application must be accompanied with a
statement that a correction has been made.

Section 10: +the sale of dip =ilk is prohibited,
since thnis is a menace, No producer or distributor may
transfer milx from one can or container to another ex-
cept in a bottling room Or ﬁilk room especially pfb-
vided ior that purpose. all milk muét be placed in a

final contairer tercre being delivered and all rest-
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auranté, ete,m must sell the same in the cgriginsl
containers. All containers must be cleaned before being
returaed to the distiribuvor, wilivery of milk to and
receipt ol containers i1rom a gquarantined residence must
be subject to requirement oi e iealih officer,.

Secticn il: this provides that milk from outiside
the ciiy limits may not be sold within the city limits
unless these requirements are met, provided éhe health
officer is the outside district is doing his job.

Section 12: the health officer must be notified ol
any infections, contagious or c%m;anicable diza@ses |
which occur upon the farm or in the milk plant of any
producer or distributor.

Section 13: All d&iries to be coanstructed in tne
future must coniorm to tne Grade nequiremeats of the
Urdinance and Uode.r |

Section 14: if suspicion arises as to the possib-
ility of & milk handler transmitting infeciion, tnat
person is to be excluded from milk handlin&,'the supply
is to be excluded from distribution and use, and
adequ&te'medlcal and bacteriolozical procedures for
examination of the person and his acgociates are te be
instituted,

BSection 15: wuvnis and section 16 provide for tnq

eniorcement and the penalties for vioclation ol the’
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vrdinance,

section 17: this provides for the reyesl of all
past ordinances and\parts‘of ordinsnces wnich cenilict
with this one, |

Section 18: 1If any particular part or,tnevérdiﬂance
is tound to be unconstitﬁtioaal or invalid for any

reason, the remainder is unar:rected,

A personal communication from ur., Leslie C. Fraank,
Senior Samitary mngineer in Charge, vitice oI wl 1K
LﬁVeBngau;OQ,hu' 5. rPublic Health Service, gtates that
694 Aﬁerican Communiéies have thus f§r\adopted the
Standard milk Urdinance (march 1937).

the resuits of ine aciual opcracion ol the stanaard
urdinance 1n M1Ssouri nave been recorded by viark afuw
Jonnson (ivol). Aeccording to these authors, high infant
mortality in that state brouglit reqﬁests by~un0ffi¢ia; :
ci?ic 6&3&#12&31055 (Commercial Clubs and rarent-ieach-
ers associations, ﬂtg) for information regarding the
guality of their respective milk supplies. Investigat-
ion showed that there were no milk ordinanceé in many
cities and unsatisfactory enforcement of exist;ng‘
ordinances ih others. The wWork To.3 begﬁn in 1823, with

a survey and a report. No follow~up work was done.It
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bBicanmé evident that the following was needed for a sat=
isfactdry milk sanitation program: |

1, Frequent advisory assistance to the cities.

2. An ordinance designed in such a way that gradual
improvement of the sénitary guality of the milk‘
could be effected without _l2cing undue Lurden
upon dairymen, and of such a type that it would
appreal to the average councilman as being fair to
all concerned.

3. And ordinance was needed which could be adequate-
ly enforced without tco much recourse tc the courts.

4, Adequate state personell were needed to advise and
assist the local milk inspectors,

In 19257the U. 8. Public Health Service Standard
Milk Urdiﬁande and Code were adopted by the State Board
of Health. This was done because the previous prosram
had not solved the problem milk-bernc typhcid fever was
on the increase, and becauée the Standard Ordinance as
its program of eanforcement coanstituted a remedy for meét
of the difficulties already encountered. Furthermore it
was the most effective metinod available, |

The Ordinence was easily passed in many cities
and easily eaforced. 1t was effeétive in securing a

reasonably rapid improvement in milk quality and it
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promoted the per capita consumption of milk,

Two men were asslgned tc the work ink1928, one
being from the Public seaiih Service, Letters were
se1t Lo various cities to leara if theywwould be inter-
ested in the plan, One third of the state program
was devoted to interesting other cities in passage‘
of the ordinace, one-third to training of city milk in-
spectors, while‘the remainina parts were spent in making
surveys of the work of the Ordinopee and to s;ccial
problems,

Inprovement of the retail raw milk supplies (in
regard to cows, dairy eguipment and methods, and employeeg)
is shown by the fact that these rose from 56% compliance ;
tc 85.8% compliance to the Ordinance. It was most |
marked in 19 cities which had spent 6 montuns or more
under the ordinaﬁce. -

Previous to the passage of this Ordinance, not
a single city had practiced routine inspection of
sources of raw milk to plaats, ithere was an improve-
ment of from 39,9% to 75.8% aver e~z compliance to the
oxrdinance in 17 cities,

The averaje ratings of pasteurization plant sani-
tation improved from 52% to 83% compliance, Much oi the
former low rating was due to the use of old and faulty

eguipment,



Piia o

ihere was an increase of 18% in milk coasumption,

+he authors state that the hel: of Chempers of
Commerce, Parent-leachers Asscciations and oﬁher civie
organizations can-be a‘greai povwer, Once the ordinance
is passed it must receive the support 6f city oftficials

and citizens, and the iLatter are best apyroacied through

éuécess in a gziven coﬁmunity is proportunate to
the qualifications of the inspector and the su_port and
direction he reczives from his superidrs. ihe plan works
best when backed by the State Health Board. Enfoféement
may be made possible in small cczzunities by the LEroup-
ing of several under one inspector, iThe sanitary inspect-
or of the county health unit is the logical iandividual

to eanforce the pro ram in small communities with a county

health uait,

The Ordinance and Code, comprehensive and coastruci-
ive as it is, is not without its critics. Many of the
criticisms are af minor thing, however, None, perhaps,
is better qualified to judge the ordinance than Dr.

H, A, Harding, Chief of the Dairy .esearch Bureau.
A query‘addressed to him brought & replyr which ﬁay

be guoted in part:
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"I note your comment on the Standard Ordinance of
the U, 8. Public Health Service. I have come upon
various cities in the South where this ordinance was in

use and 1 think quite uniformly the attiwute of all

]

perties was favorable to the oréinance providced it was
enforced, | '

"The satisfactory working of this ordinance
practically required the delivery of the milk from the
farm twice per day, where smch twofold delivery does
not fit into the situation there would undoubt dly be
congiderable trouble in making the thing work. Ny own
criticism to the ordinance is that it depends very
larzely upon the bacterial plate count for its gradiag
purposes, “1his is a rather weak reed to lean on be-
cause it really does not indicate anythlng in which we
are interested as milk consumers or milk handlers,

#"In the days when milk coming from the farms had
a germ content of a few milliion the bacterial plate
count undoubtedly served & useful purpose in develqp-
ing miik of a better keeping guality. It may still
heve usefulnese in this connection in yaur market.‘
However, in many of the markets the jeneral guality
of .milk coming as such is that the bacterial plate

count is a rather Clumsy way of controlling the

situation,
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“In connection with the Stau@ard Ordinance there is
& provisgion that th2 methylene blue may be used in plaée
of the plate counts in classifying the raw milk.' inis
is & very distinct imprdvement because the methylehe
blue test is é workable means for this purpose under
any ordinary conditions." (March 1937)

Frank (1935) discussed thc Csdinsce and Code
in compariscon to other existing atiempts at milk
coatrol and stated that "the national milk control pro=
gram reéommended by the Public Health Service offers a
solution not only for the nroblem confronting the milk
consumer, namely, his present uncertainty in most areas
as Lo when hé is receiving and whea not re ceiving an
approved milk supply, bﬁt also offers the most seasible
and practicable solution of the problem of the milk
inaustry, namely, its present inability to dispose of
enough of its product at a surficiently attracilve price."

And again, "The following conclucions therefore
become immediately apparent:

(a) Every smerican municipality should exert itself
vo the utmost to deserve a 90 percent rating and thus
deserve inciusion in thg‘ﬁoﬁ 1ist published by the
Puvlic Health Bervice, ===

(b) Every milk distributor should demand early

adoption and strict enforcement of the Public Health
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Service Milk Urdinance in order tnat his products may

attain the consumer prestige which would accog@any

the inclusion of ithis city in tne ﬁedeialiy approved
list. | '

{c) Having secured admission to the approved

list a muaicipality should then organise an educational

program which will repeatedly call tB the atteqtion

of every milk ceonsumer in the city the food value aand
the safety of milk. The milk distributors could well

afford , either individually or zz 2 Jroup, t¢ distriv-
ute to all milk coansumers such articles as "What

Every Person Should Know About Milk," which appeared

in tue Puilic Health neprﬁs in December 1954, and is ac¢Ww

available in reprint form at a price of $5,00 per |

thousand.‘-~-“
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