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The Effect of Topically Applied Fluorides
On Dental Caries Experience

VII. Consolidated report of findings for four study groups,
showing reduction in new decay by individual tooth and
by tooth surface, and frequency distribution of newly
decayed teeth in treated and untreated mouth halves

By JOhN W. KNUTSON, D. D. S., Dr. P. H., and GRACE C. SCHOLZ, B. A.*

Previously reported studies in this series (1-6) have been concerned
with the over-all effect of topically applied fluorides on dental caries
experience in the permanent teeth of children. In summary, these
studies indicate:

1. A series of four topical applications of a 2 percent solution of
,odium fluoride, preceded by dental cleansing, effects a 40 percent re-
duiction in dental caries incidence. Mlore thani four applications do
Inot increase the caries-prophylactic effect.

2. The caries-inhibiting value of topically applied sodium fluoride
is not appreciably decreased during a 3-year period following treatment.

3. The omission of dental cleansing prior to a series of applications
reduces the effectiveness of the fluoride applications by approximately
one-half.

4. Application of a saturated solution of lead fluoride (0.06 percent),
uising the same application technique as for soluitions of sodium
fluoride, is not associated with a significant reduction in the incidence
of dental caries.

5. The application of a 2 percent solution of sodiuim fluoride to the
teetlh, followed immediately by a 5 perceint solutioi) of cal(cilum
chloride, does not increase the caries-proplhylactic effect accomplished
b)y the IIse of a solution of sodium fluoride alone.

6. An increase in the time interval between applications of the
fluoride solutioni in a given serliCs of applications from one or two a
week to one eaclh 3 to 6 montlhs dlecretases the caries-prophylactic effect
observed.

7. A concentration of 1 percent solution of sodiuin fluoride appealrs
*From the D)ivision of Dental Public Ilealth, IPlublic Health Service.
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to be equally as effective in inhibiting new dental caries as a 2 percent
solution.

In four groups previously studied (1, 5, 6) a series of 4 or more
applications of sodium fluoride solution effected approximately a 40
percent reduction in caries incidence during a one-year study period.
Inasmuch as none of these studies is based on a large enough sample of
clhildren to determine reduictions in dental caries by individual tooth
type or tooth surface, the dlata for the four groups have been combined.
The purpose of this study is to present for different kinds of teeth, and
by tooth surface, the reduction in new caries effected by topical
fluoride applications. In addition, the distribution of caries experi-
ence in fluoride-treated and uintreated motuth lhalves is compared in
order to determine the variation in individuals of the caries-prophy-
lactic effect of topical sodium fluoride. Identification of the study
groups accordinlg to previous report and the age classification of
childreni in each grouip are presented in table 1.
Table 1. Age distribution of four groups of school children examined 1 year after a

series offluoride applications had been made to tlhe teeth in half the mouthl of each child

Childreni by age at time of treatment
NuIIIber- of ap)p)lications All _-_--_--l-ages

7 8 9 10 11 12 13 14 15

(GrouI) No.11 288 1() 18 26 4 1 :39 5( 44 50 10G,roup)No. 2' 22.5 17 18 ,32e :31 :31 1 28 2.51 26- 17G}roup) No. 33 259 ;35 30 26i 40 40 3.1 2; 27 5GrouI) No.44------------------------ 20 30 46 33 28 46 32 29 133

Total 1,-------- 032 92 112 11 140 156 141 1z3 1i 35

8-15 applications, 2p)erent NaF, followiing initial cleansinig, Arlington, NorthIManikato, St. Louiis Park,
Minn. (1).

2 4 applications, 2percenit NaF, following initial cleansitng, 'Miamii County, Ohio (.5).6; applications, 2 percent NaF, following initial cleansing, Miami Counity, Ohio(.7).
4 applications,1 percent NaF, followiiig initial cleansing, Mfiami Coulnty, Ohio (6).

In the first study group, teeth in the left side of the mouth were
treated, wliile teeth in the right side of the mouth served as controls.
In each of the three other study groups, approximately half of the
children received treatment on teeth in the left side of the mouth and
the other half on teeth in the right side of the mouth. Fine pumice
paste and a motor driven rubber cup were used for cleansing the teeth.
A detailed dental examination was made with plane mirror and
explorer under artificial light and with compressed air available for
use at the discretioin of the examiner. The method of fluoride appli-
catioii coiisisted of isolating tlhe teetlh on the treated side with cotton
rolls, dIvying with coInpr'esse(l air, anid wetting the crowii suirfaces of
theCteethl with fluoride soluitioni. Tlhe applied solution was allowe(d
to dry in air foi from 3 to 4 miniutes; then the cotton rolls were removed
and the child (lismissed.
Oneyear after tlhe series of applications was begun, tlhe children

wereie-exam ined. The examiier did not know which teeth had been
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treated or wlhich were untreate(l controls. Analysis of the data on
caties experience is confined to the erupte(I permaneint teeth present
at the time of the initial examination and fluoride application.

New Caries Reduction in All Teeth
The caries experience during a study year in fluoride-treated and

mit reated teeth of children in the four study groups is slhown in table
2. At the time of initial examination appioximately tlhe same number
of noncarious or sound permanent teetlh were available in treated and
iuintreated mouth quadrants. During the year, among the 1,032
clhildren under study, the percentage reduction in caries attack on
fluoride-treated as compared with untreated teetlh was 40.3 percent.
For the four studies separately, the reduction ranged from 38.7 percent
to 41.7 percent.

Table 2. Dental caries experience during a I -vear study p)eriod in fluoride-treated and
untreated teeth of 1,032 children

Teeth Perceiit Teet PeIrcenlt
Iniitial- becominiig

a-
Initial- becomiing atQuadrants ly tlion- carious tlyked nuadrannts no-ii carious tacked(carious duig takd Qudat carious during by

teeth study by teeth study caries
period caries p)eriod( are

Treated: Untreated:
tUpper - 3,466 239 6. 9 Upper 3, 492 414 11.9
Lower 3, 964 176 4. 4 Lower 3, 968 281 7.1

Total 7,430 415 5. 6 Total ------- 7,460 695 9.3

New Caries Reduction by Tooth
The measurement of percentage reduction in new caries, by compar-

ing treated with untreated teetlh, is based on the bilaterally equial
occurrenee of dental caries in left and riglht moutlh quadrants of large
groups of clildlren. This bilateral symmetry in caries experience is
also characteristic of homologous teetlh on opposite sides of tlle moutlh.
Reduction in new (lecay, by tootlh, is measured theiefore by compariing
the increment of caries in specific treated teeth with that in cor'res-
poniding hlomologous teeth whiclh were untreated.
Inasmuch as the incremeInt of (lental caries in certain teetl, stuelh as

lower incisors, is relativelv small (lurinig a single year, eveIn in the
inuimber of clildl(renI included in tlis study, it is (lesirable to indicate
whiclh of the figuies presenite(d lhere can be considered statistically
significaint. For the purposes of this report, a pIrobability of 0.0227
or less that aii observed (lidflerence in rate of (lecay between teeth
treated and untreated is dile to chance is coiisi(lere(l statistically
significant.
The caries experience in two pairis of upper teetlh (central inicisoIr
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and cuspid) and in three pairs of lower teetli (cenitral anid lateral in-
cisors, and cuspid) was relatively small, andl the number of cllildren in
tlhis stu(dy is Inot sufficiently large to establish that the observed caries
reduction in these particular teeth was not due to clhance (table 3).
Less than 15 percent of total Inew decay occurriing in upper teethi anid
only 7 perceint of that occurriing in lower teeth during a single study
year affected these teeth.

Table 3. Percent less initial caries attack in fluoride-treated than in untreated teeth of
1,032 children, by specific tooth

Mouth quadranits M outh quadranits
Teeth Teethi

il)l)er Lower Both Upper Lower Both

Cenitral incisor 22. 7 44.4 26. 4 Firstmolar_ *34.7 *22.2 *28.7
Lateral incisor *5(). 7 12.5 *46.8 Second ilolar 4t; - 49-5 *48.1
Cuspid :33. 3 66. 7 41.,8 e ___ml * 4
First bicuspid - *46. 8 *52. 0 *48. 6 All teeth *42. 3 *37. 4 *40. 3
Second bicuspid *50. 9 *34. 7 *43. 3

*Statistically signlificaint.

Among the upper teeth for whIcllhi the sample size is large enouglh to
demonstrate statistical signifiCance in the reduction in new caries, the
range in reduction in treated teeth was from 34.7 perIceint in first molars
to 50.9 percent in second bicuspids. In upper secoind molars, first
bicuspids, and lateral incisors the reductions were 46.7, 46.8, an(d 50.7
percent, respectively.

In upper central incisors, a 22.7 percent reduction in new caries in
treated teeth was found. The probability that this or a greater re-
duction is due to chance is 0.1515, and tlherefore is not statistically
significant. Inasmuclh as the mesial surface of the untreated central
incisor is almost certain to be wet in most cases wN-hen fluoride solution
is applied to the same surface of the homologous toothi in the treated
half of the moutlh, the amount of re(luction in new decay observe(d in
this tootlh must be analyzed oIn the basis of this condition. WhVien tlhe
analysis is made separately for the observed increment of Inew caIries
on mesial and(l oIi distal sturfaces of the upper central incisor, it is foundl
that nmesial surface (lecay is sliglhtly greater in treated thaii in uintreatetu
teetlh, wlhile distal suirface (lecay wNas re(hlce(l approximately 40 percenit.
Among lower- teetl, the fluioride applications effected thle lowest

s 'gnific,liit re(luctioni i1 initial(aries attack ili first molars- 22.2 per-
cent, an(l the higlhest in. first l)iblusl)i(ls-52.0 percenit. New caries in
lowerI secoIid bicuS)ids was reduiced 34.7 percent andl in secoIl(l molarls
49.;; p)ercent.

Tlhe inumber of teeth classified as soillii(d orI iloi1catiOlus OIn iniitial
examinat iOul 111(1tali l)p'O)OIptiOn th1lt b)ecnll e CrliOtIS (lurilig a sttl(ly
year, by tootli ty)e, anId b)y treatedan('(IIIIItireate(l inotith (IutiaiIdranIts
arIc shiownI in. table 4.
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Table 4. Number oJ initially noncarious teeth, and percent attacked by caries in fluoride-
treated and untreated teeth of 1,032 children, by specific tooth

Mouth quadrants

Upper Lower Both

Initially Percent Initially Percent Initially Percent
Teeth nonearious attacked noncarious attacked noncarious attackedteeth by caries teeth by caries teeth by caries

___ P D z P P ::I P DPCs
) C -l&CsC

Central incisor -- 810 803 4. 2 5.5 1,001 998 0.5 0.9 1,811 1,801 2. 2 2.9
Lateral incisor -- 720 729 4. 7 9.5 967 969 .7 .8 1,687 1,698 2.4 4.5
Cuspid --473 461 1.3 2.0 613 615 .2 .5 1,086 1,076 .6 1.1
First bicuspid 5:32 539 4. 7 8. 7 586 592 2.0 4.2 1,118 1, 131 3.3 6. 4
Second bicuspid 422 449 6.4 12. 2 431 419 7.4 11. 7 853 868 6. 9 12.0
First molar 294 293 21. 8 33. 4 199 199 35. 2 45. 2 493 492 27. 2 38.2
Second molar -- 215 218 22. 7 42. 2 167 176 29. 2 55. 1 382 394 25. 7 48.0

All teeth- 3,466 3,492 6.9 11.9 3, 964 3,968 4.4 7.1 7,430 7,460 5.6 9.3

New Caries Reduction by Tooth Surface
The reduction in new caries in all surfaces of fluoride-treated sound

teeth in upper mouth quadrants for children in the four study gIroups
was 40.6 percent, and in lower mouth quadrants the reduction was

34.1 percent (table 5).

Table 5. Percent less initial caries attack in tooth surfaces of fluoride-treated than in
untreated teeth of 1,032 children, by specific tooth surface

MIouth quadrants

Upper Lower Both

*42. 4 *37. 9 *40. 2
*41.0 0 *31.3
*45. 1 4. 5 *35. 5
14.3 100.0 22.6

MNouth quadrants
Tooth surfaces

Upper Lower Both

Buccal and labial 38. 0 *50. 0 *48. 1

All tooth surfaces *40. 6 *34 1 *37 9

*Statistically significant.

In upper teeth, the reductioni in new carious surfaces associated
with topical fluoride applications was slightly greater for distal surfaces
(45.1 percent) than for occlusal surfaces (42.4 percent). On mesial
surfaces the initial caries attack was reduced 41.0 percent. Tlis higlh
proportionate reduction in new decay on interproximal surfaces is of
particular interest since the dental cleansing which precedes topical
fluoride applications is not a complete dental prophylaxis and the
interproximal surfaces are not cleansed as thoroughly as the more

accessible surfaces.
In upper mouth quadrants, more than half of the total new caries,

by surfaces, in both treated and untreated teeth were occlusal surface

Tooth surfaces

Occlusal
AMfesial
Distal
Lingual -- --
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caries. Approximately 40 percent of the total occurred on inter-
proximal surfaces (mesial and distal). Buccal and labial surface caries
was relatively negligible, and the 38.0 percent difference between
treated and untreated for this surface classification is not statistically
significant. A similar conclusion applies to the 14.3 percent reduction
observed for the lingual surface.

In lower teeth, statistically significant reductions can be demon-
strated only for new caries on occlusal surfaces-37.9 percent reduc-
tion, and on buccal and labial surfaces-50.0 percent reduction. Mlore
than three-quarters of total new decay in both treated and untreated
teeth in lower mouth quadrants occurred on occlusal surfaces. Little
or no reduction was noted for the mesial or distal surfaces of lower
teeth. This latter finding is notewortlhy since it may indicate a failure
to wet these surfaces properly with the technique employed.
The (letailed data on caries experience by tootlh surface in treated

and untreated mouth quadrants are shown in table 6.

Table 6. Number of initially noncarious tooth surfaces, and percent attacked by caries
in fluoride-treated and untreated teeth of 1,032 children, by specific tooth surface

Mouth quadranits

Upper Lower Both

Surfaces Percent Surfaces Percent Surfaces Percent
Tooth surfaces iniitially Inoni- attacked initially noni- attacked initially non- attacke(dcarious by caries carious by caries carious by caries

__ _ _ a e a a

Occlusal :3,466 3,492 3.9 6.8 3, 964 3,968 3. 4 5.5 7,430 7,460 3. 7 6.1
Mesial-3,466 3,492 1. 8 3, 0 3,964 3,968 .8 .7 7,430 7,40() 1.2 1. X
Distal 3,466 3,492 1.1 2.0 2,964 3,968 .5 .6 7,430 7,460f( .8
Linigual -- ----- 3, 466 3,492 .7 .8 3,964 3,968 .0 .1 7,430 7,460 .3 .4
Buccal and labial - 3,466 3,492 .1 .2 3,964 3,968 .6 1.1 7,430 7,460 .4 7

All to)th surfaces 17, 330 17, 460 1.5 2.6 19,820 19,840 1. 1 1. 6 37, 150 37, 300 1.3 2.1

Frequency Distribution of Newly Carious Teeth in Treated
and Untreated Mouth Halves

In the foregoing sections the caries reduction in individual teeth
and on separate classes of tooth surfaces has been presented. The
purpose of this section is to study the variation in effectiveness of thle
topical fluoride proceduire on the teeth of indlivi(lual children in the
study group. In making this analysis the number of newly carious
teeth occurring in each treated and untreated lIlalf of the moutlh of
eaclh child is determine(l and the resuilts arrayed in a frequency
distribution.
The frequiency distribution of the number of newly cariotos teeth
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within treated and untreated mouth halves for the 1,032 children in
the four study groups is given in table 7. This distribution shows that
the maximum number of carious teetlh in the fluoride-treated side of
the mouth is three and for the untreated half, five. Furthermore, the
number of children witlh one, two, or tlhree newly carious teeth in
treated mouthi halves is considerably less tlhani those having equal
numbers in untreated upper and lower moutli quadrants. On the
other hand, the proportion of treated mouth lhalves in which no new
decay occurred during the study year was substantially increased over
the corresponding number of caries-free untreated moutlh halves. In
general, these findings indicate that the reduction in caries incidence
effected by topical fluoride applications in a large group of children is
the result of a fairly unliform lowering of the number of newly carious
teeth each child would have had if the teetlh hlad remaine(l untreated.

Table 7. Frequency distribution of number of initially carious teeth accrued during study
year in treated and untreated mouth halves of 1,032 children

Number of mouth halves

Number of newly ca.rious teeth Untreated Treated Theoretical *

Number Percent Number Percent Number Percent

0 -,--- 546 52. 9 703 68.1 678 65. 7
1 329 31. 9 253 24.5 295 28.6
2 114 11.0 66 6. 4 55 5.3
3 35 3.4 10 1.0 4 .4

6 6
-

5 2.2 -- -_-

Total - - 1,032 100.0 1,032 100.0 1,032 100.0

*Assuming newly carious teeth in untreated mouth halves reduced by 40 percent.

This conclusion can be subjected to further examination by
arbitrarily applying a 40-percent reduction to the caries experience
ol)served in the control or untreated teeth of eaclh chlild, arraying the
results in a frequency distribution, and comparing this theoretical
(distribution witlh that observe(d for treated mouthl lhalves. Under this
method all chlil(lreIl wlho actually experienced five newly carious teeth
in the untreate(d group would be expected to hiave only three newly
carious teeth hlad they been treated. Those actually experiencing four
newly carious teetlh woul(d Ilave two in most cases, but some would
have three ill order that the average be a 40-percent re(ltlction. The
resulting theoretical distribution is also presented in table 7. Com-
parison of tile percent of mouith lhalves in eaclh class accoridirng to
numbei of newlv carious teeth reveals a striking similarity between
tlie treatedI, or ob)served, and the thleoretical. Thlus, this resuilt sUp-
ports thie general conclusion that a series of four fluoride applications
reduces dental caries incidence approximately 40-percent and that all
children treated benefit to this extent.

857857-49 2



Noveember 11, 1949 1410

Summary

Previously presented data relating to the reduced incidence of
dental caries in fluoride-treated as compared with untreated permanent
teeth of 1,032 children have been presented and analyzed separately
for each tooth type and tooth surface. In summary, the analysis
indicates that:

1. For the study group included in this presentation, the over-all
reduction in newly carious teeth in fluoride-treated as compared with
untreated teeth was 40.3 percent-42.3 percent for teeth in upper
mouth quadrants and 37.4 percent for teeth in lower mouth quadrants.

2. Among teeth in upper mouth quadrants, except central incisors
and cuspids, the reductions varied from 34.7 percent for first molars
to 50.9 percent for second bicuspids.

3. Among teeth in lower mouth quadrants, except incisors and
cuspids, the reductions varied from 22.2 percent for first molars to
52 percent for first bicuspids.

4. The over-all reduction in newly carious tooth surfaces in fluoride-
treated as compared with untreated teeth averaged 37.9 percent-40.6
percent in upper mouthi quadrants, and 34.1 percent in lower mouth
quadrants.

5. For upper teeth alone, the reduction in new decay on distal
surfaces exceeded that on occlusal surfaces (45.1 percent on distal;
42.4 percent on occlusal), while meEial surface decay was lowered as
the result of fluoride applications by 41.0 percent.

6. Comparison of the distribution of the number of newly cariouis
teeth in treated and untreated mouth halves and a theoretical dis-
tribution calculated by applyinig a 40-percent reduction to the number
of carious teeth observed in each untreated mouth half indicates that
the caries prophylactic effect of topical sodium fluoride is remarkably
uniform for individuial clhildren.

REFERENCES

(1) KnutsoIn, J. W., and Armstronig, W. D.: The effect of topically applied sodium
fluoride oni dental caries experience. I. Report of findings for the first
study year. Pub. Health Rep. 58: 1701 (1943).

(2) Knutison, J. W., anid Armstrong, XV. D.: Ibid. II. Report of findinigs for the
seconid studv year. Pub. Health Rep. 60: 1085 (1945).

(3) Kinutson, J. XW.. and Armstrong, XV. D.: Ibid. III. Report of finidings for
the third study year. Pub. Health Rep. 61: 1683 (1946).

(4) Kinutson, J. IV., Armstrong, NV. D., and Feldmani, F. M.: The effect of topickllv
applied sodiumil fluoride on dental caries experience. IV. Report of
findings with two, four, and six applications. Pub. Health Rep. 62:425
(1947).

(5) Galagan, I). J., and Kniuttson, J. WV.: The effect, of topically applied fluorides
on denital caries experieince. V. Report of fincdinigs with two, fouir, and
six applicatioIIs of sodium fluoride and of lead fluioride. Iulb. Health
Rep. 62: 1477 (1947).

(6) Galagan, D. J., andl Kinultson, J. XV.: Effect of topically applied fluoride on
dental caries experience. V'I. Experiments with sodium fluoride and
calciumll chloride . . widely spacedl applicatioiis . . use of different
soluitioni concentrations. I'lPu. Health Rep. 63: 1215 (1948).



Operation Studies of Home Milk Pasteurizers

By ROBERT C. THOMAS, M. S. *

To protect the lhealth of rural families withiouit access to a com-
mercially pasteuiized milk supply, there hias been a demand in the
past few years for a milk pasteurization uinit in the home. Tllis is
especially true where the problem of eradication of Brucella infection
in cattle has impressedc upon the minds of the people the dangers of
the spread of tlis infection to the consumers of milk obtained from
infected animals. 'I'o meet the demand for a method of heating milk
in the home, the Public Health Service in 1934 (2) recommended that
the milk be placed in an aluminum vessel on a hlot flame and stirred
constantly until it is heated to 1550 F., then immediately setting tlle
vessel in cold water andl continuing stirring until cool. In 1940 (2),
following some research by the Public Healtlh Service on heating milk
inoculated witlh a test organism (4), the recommended temperatuire
was increased to 1650 F.

Trout, Devereux, and Bryan in 1943 (10) reported experiments
uisinig the following metlho(ds of hieating: (a) double boiler, startiing
either with cold or (b) witlh vigorously boiling water; (c) direct lheat;
an(l (d) in-tlhe-bottle. Part of the summaiy and conclusions of this
article was: "A safe, adequately pasteurized milk can be produced by
heating one or two quart quantities of milk for 10 minuttes in a covered
(lotlble boiler containing one quart of vigorouisly boiling water." In
1945 (1) the UJniversity of Minnesota publislhed a circu1lar oIn the use
of direct lheat and the double boiler method for lieating milk in tlle
lhome. Schlaeinzer and Shiozawa in 1946 (5) (lescribed several metlho(ds
of pasteurization for small retail dairies and also (lescribe(l tlhree units
c('assifie(l as lhome milk pasteurizers.

Witlh the extension of electrIic service into ruiral areas, sever-al
manuifacturers and the Ruiral Electrification Administration of the
U. S. Department of Agriculture became interested in the development
of an auitomatic electric lhome milk pasteurizer. This type of equip-
meent also is poplllar witlh families wh1to have constumed pasteurized
milk in tlhe city andl spen(l their vacations in the iruiral lake sections of
the country where a pasteturize(d imillk suipply may niot be available.
In 1947 'I'otit,tand Bortree (9) repor'ted( oIn thre.e types of htome electric
milk pasteurizers. They gave (ertamin prea(( ttionS foIr Openatioi of
these' llIIitsuch tls (1) operation for a longer per-io(d of time tlhain that
*Associate Bacteriologist, 'Milk aTld Food Sanitation Section, En vironment al iHealth Center, Public

hlealth Service, Cincinnati, Ohio.
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suggested by the manufacturer; (2) allowing sufficient head room for
milk expansion upon heating in order to guard against contamination
by bacteria growing in milk that may ooze out from the top of the
container; (3) care of control of the water level in the in-the-bottle
unit to prevent cooling water from being drawn into the bottles.

All of the above work was based largely upon reduicing the number
of bacteria and the inactivation of phosphatase in the main body of
the milk. The fundamental principle back of the modern ordinance
requirement for heating the air above the milk surface in batch
pasteurizers was Ilot considered.

Commercial Pasteurization

As these automatic units reached tlle market, lhealtlh departments
throughout the country received irequests for information on the
effectiveness of the hleat treatmeint of milk by the different units.
Suchl reqtuests were referred to this laboratory and a study was started
on the various units available at that time. Because a number of
these requests were from people wiho wished to sell pasteurized milk,
tlhe units were first studied from tlle standpoint of the following defini-
tion of pasteurized milk as given in the 1939 Milk Ordinance and Code
recommended by the Public Health Service (3). "The term 'pas-
teurization, pasteurized' and similar terms shlall be taken to refer to
the process of ileating every particle of milk or milk produclts to at
least 143° F., alld ilolding at such temperature for at least 30 minutes,
or to at least 1600 F., and ilolding at suich temperature for at least
15 seconds, in approved and properly operated equipment; Provided,
That nothing contained in this definition silall be constrLle(d as lis-
barring any other process which ilas been demonstrated to be equally
efficient, and is approvedI by the State liealth authority." Specifica-
tionls incluide(d in tile code are: (a) thermometers; (b) construction
an(l operationi to insuire that thle r'equlired pasteurization temperatture
and tine will ble applied to every paiticle of inilk or milk products;
(c) proper inlet, ouitlet valves andl colnnections.
Due to the absen(e of (1) mechanical agitation of the milk in some

units, (2) provisioIn for auxiliary heating of tlhe air above tlle milk sur-
face, and (3) tlhermometers as part of the staandar(l equipmellt, none of
tle uinits sulbmittedi for test achieved a produict that complie(l with
tlhe above defiliitioli foi pa,stetirize(l milk, an(l sloui(l Iiot be accepted
for commercial pastetirization in communjiities wlieire the Pulblic Iletalthl
Service recominen(le(l pasteurization standards or tlheir equlivalent
are in effect. In consi(dering the coolinig an(l bottling re(jllirnenents
that are necessary in connection wit li commercially pasteuirized prod-
ucts, it is possible tilat, with further improvements, the in-bottle type

1412
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of pasteurizer might be developed to meet these requirements. Fur-
ther consideration is given here to these UnIits for ulse as lhome pas-
teurizers and not for commercial puIrposes.

Method of Study
In checking their performance, these units were operated as received

with the exception of unit A, which was operated at several different
heating water temperatures. Temperatures were clhecked with
tlhermocouples placed at several points in the pasteurizer. Plhosplha-
tase tests were made on the main body of milk and on milk swabbed
from tllc milk container above the milk surface line. In the plhosph1a-
tase test made to clheck the lheat treatment of milk on the contaiiner
above the milk surface line, cotton on a glass applicator was used to
swab milk from this surface. Glass was used in place of woodl because
false positive tests were obtained in some cases whlere the wood appli-
cators were sterilized. This was demonstrated by positive tests in
control swabs. All controls with glass applicators were negative.
Tlle amount of material picked up on the swab varied from 0.03 gram
to 0.1 grain. In making the plhosplhatase test, the material onl the
swab was shaken in tllree ml. of boiled milk in order to obtain einougl
material for check tests. Because of the hiigh dilution anid the small
amount of milk on the swab, a phosphatase test of less tlhain one uinit,
along with thermocouple tests indicatiing that the surface and tlhe air
above the milk reaclhed a tempeiature of at least 1430 F. for the proper
length of time, was conlsidered necessary as indication of proper
heat treatmeint.

Description of Units Studied
At the time that this study was started, there were at least fotur

so-called lorne pasteurizers on the market. Tlley could be (livi(led
into the followinig two types on the basis of the metho(d of applyinlg
heat to the milk:

1. Units A, B, an(d C whlere the Iiilk in an iinier contaiiner was
hieated by hlot water in an outer container. The water was Ileated
directly over a lhot plate (unit B) or by an iInmnersioni lheater (unIlits
A and C.)

2. Uniit D wliere the millk container was lhcated (lirectly over a hiot
plate.

Test Results

Unit A- Milk Coritainer Heated b - Water Bath

Preliinairt"y tests on tlis uinit demonstrated that witlh tlhe tlherimo-
stat set for a temperature of 147° F. as recommended by the mamu-
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facturers, a perio(1 of about 37 minutes was required to heat the milk
from 60° F. to 143' F. AWitlh an a(lditionial lioldling perio(l of 30
Illinutltes, the milk reached a temperature of abotlt 146' F. or' about
oIne degree below the temperature of the heating water.

Whlein operated un(ler these conditions of time aii(l temperature, a
negative plhospliatase test was obtained oIn the maini bodly of milk.
Tlhermocouple tests, lhowever, indicate(d tllat the innier rim of the
milk container above the milk surface Iihie was exposed to ouitside
ait an(l didclnot receive sufficienit hieat treatment. Insufficienit lheat
treatmeint was also demonstrat,ed by obtainiing a positive phosphatase
test on milk swabbed from the innieri rim of the milk container.

In a pireviouIs study repoIted by Tlhomas (8) using the Iuniit A home
milk pasteurizer witlh hleatinig water at 147° F., colifoim organisms
(presciet in the i'aw inilk as received) weire reduiced from a plate coliiit
of 580,000 per ml. to zero per ml. w-ithlii 44 minutes wlhen the milk
reaclhed a temperature of 143° F. The phosphiatase in thle main
body of the milk. was re(lutce(l to less than 2 Sclmarer tunits per ml. at
59 miinutes whnCII the milk hiad(1 reaclhed a temperatuire of 145.2° F.
ail(l lad been lieldI betweeii 143° F. aild 145.2° F. foi 15 minutes.

Operatinlg this UIit at, water temperatures of from 16:30 to 165° F.
resuilted( in nie(gative pihospliatase tests oIn a swab sample b)y the New
York City Laboratory Method I, but gave a positive test by the more
senisitive New York City Laboratory AMetlhod II (6). Fiimal rim
temperatures weeIC fronm 161.6' to 163.30 F., whereas air temperatures
above the, milk were irre(gular froim 149° to 158.3° F. depeni(ling oIn
outside (listurbanices h-licll aflecte( tlhe cir'cIulatioIn of air above the
uni't. Tables 1 ani(l 2 illustrate typical tests showiing temperatures
obtained(I with tlhermocouiples and(I thie resuilts of pluosplhatase tests

Table 1. 7'eiperatatre at tlariwus locationts and p)hlosp)latase test on milk in, automatic
electric ho1me pastenrizer un it A set at 15 l.8' F. (t(ypical test)

F i1'liosl)litt1tzis test
! 'I'empll)entiturle aii(1ll( lo(<ti o ofS c i ri o e uin its

thr1inocoiiple (N. Y. C. nieth-
0(18)

HeatigjifL, (ni tS) _ __ _ _ ___

Air l1(1 (( aim Milk heali I I(~~~ v~ater I I
0 . ( .) F. *F.)

- - 101:11 5o 15(1. A.3.5 >:I
9 ,-- 102--.- 1110.216 134.

--
1i 112. 1:21. 6 121 ;.

5
1t2.0

21 --- -- - ---- IIs 1:31. ; ]3 5 O1r 50 I -l --;
27 -------- - -- --------- - 312. 13S. 3 141.6 152.11
:3 1: : 147. 3 1511. 3 I1(1 5.(13 --(- --1----

:4 1.:; 117. .3 141.3153 I5.:

41;- 1.1.:)( 149.:)1.3 15:)1.11 155.3,SI) . 1~~~~~~~~~~~~~~~~~~I:15.1 1,51. 3 1 5 1. O1 155.1:i
1(f)_ _ _ . 11 )12.0 1,52.3 i I ) 15I5.1 - - - - - - - - - -

(Co dl 71 I 1) St. SO1;1. 70 I OI
Sw ib of "~irfzwe of cont(!ailn' 1ib miilkilk '---.-1.1- ->2.0



1415 November 11, 1949

upon the main body of the milk and the milk swabbed from the milk
vessel surface.

'rable 2. Tem erature at various locations and phosphatase test on milk in automatic
electric home pasteurizer unit A set at 1650 F. (tYpical test)

Heating time (minuttes)

20 .--
30)20 .

50 -

6 0) --- --

Cooled 72 - - -------
Swab of inniier surface of container above
milk

Temperature anid locationi of
thermocouple

Air below
cover
(0 F.)

9x.2
118.6
133. 7
146.3
152.6
154.8
155.8
9)3. 2

Rim
(0 F.)

96.4
119.3
140.5
153.5
159.4
161.2
161.2
78.8

NIilk
(0 F.)

77. 7
122.4
142.2
155.3
160.7
162.0
162.5
68.0

Heating
water
(0 F.)

142.7
142.2
156.6
161.6
163.0(
164.3
164.1
64.4

Phosphatase test
Scharer units
(N. Y. C. meth-
ods)

I I L

o 0)
o <2.0

Unit B Milk Container Heated by Water Bath

This unit hleate(d milk from 570 to 161.30 F. in about 43 minutes.
Tue temperature reaclle(1 143° in about 37 minutes. The air above
the milk reaclhed a maximum temperature of 157.60 F. Tue plhos-
plhatase test on the main body of tlle milk was negative at this temper-
ature of operation but milk swabbed from the cover seat was strongly
positive to the phosplhatase test and also gave a positive coliform test.
The maximum temperature recorded by tlheimocouples placed in the
cover seat depression was 158.9° F. anid witlh the positive tests incli-
cated that momentary hleating to this temperature was insufficient

Table 3. Temperature at various locations and phosphatase test on milk in automatic
electric home pasteurizer unit B (typical test)

hleating time (imiintites) Air
beloN
cov.e'
(° F.

0
9 -

27-,-
31-1---

33-------

I-----------
4131 - -3
Cooledl (-4-

Swab of cover seat (coliforni )

62
6s

10)7
118
127.

157,

Temperature an(l location of IPhosph.iitse test-
therrilocoiiple Schar-er uniitsthermocoulple (N. Y. C. method)

In milkv _ Heatiing
r water I II
.) Stirf Bottorn (O F.)

(° F.) (t F.)

-.fi 58.0 59.0 -!
;.6(i 635.3 63. 9 77,. 3
.6 -- 1(5. 6 121.0 -- --

-. --161.3 125. 0 139.3 --
1 3 1
143.) 154.6C

-----.3 3 161. 3 172.3 ---
80. 6 7-3. 0 0 0

<35.5 >3.5

I l)uzzer in(licatinig eni(d of pasteurizationi.
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hieat treatment. Table 3 provides a typical record of the temperature
and phosphatase tests obtained in the operation of this unit.

Unit C-Milk in Bottles Heated by Water Bath

The thermoregulator in the unit received by uis was set to control
the water temperature at 1480 F. The instructions received with the
unit stated that the tlhermostat in the control bottle was set to activate
the timer when the water in the control bottle reached a temperature
of 1430 F. In actual operation, however, tlhe timer started when tlhe
water in the control bottle reached a temperature of 137.70 to 141.4°
F. The time required to reach this temperature varied from 57 to
60 minutes. The final temperature at the start of the cooling perio(d
was from 1460 to 1470 F. There is no mechanical agitation of the
milk in the bottles and the temperature in a single bottle varied from
138.60 to 142.60 F. at the start of the timer. At the end of the holding
period of 31 minutes, tlhe temperature varied from 146.5° to 147.20 F.
The temperature of the air under the cap was 141.80 F. at the start
of the timer, and 144.5° F. at tlhe end of the holding period.

In spite of the low starting temperature, all phiosphatase tests on
the main body of milk weIre negative. This was probably due to the
fact that the final temperature was above 1430 F. No positive plhos-
phatase tests were obtained on the small amount of milk that coul(d
be swabbed from the bottle surface or cap seat. In these tests tlle 512-
516 gram weight cylindlrical milk bottles were used. They were
filled to witliiii 1 inch of the top withi cold milk and capped with lip
cover caps. The water in the batlh came up to the bottom of the

Table 4. Temperature at various locations and phosphatase tests on milk in automatic
electric home pasteurizer-unit C in-bottle (typical test)

Temperature and location of thermocouples Phosphatase test-
_ -_____ _- Scharer units

hIeatinig time (minutes) Control Air n milk (N. Y. C. method)
bottlebelow

(-F.) (cap. Top Mil(Idle BottomX l(F) (OF.) (-F.) (OF.) I i

0- 59.9 6.3.0) 56.7 57.8 51.3
10 67. 1 73.8 68.5 0. 4 62.1 -

20 82.8 90.5 86.9 76. 6 77. 4
30 100. 0 10..3 104. 0 91.0 95.4

40 --118.6 122.0 119.8 112.1 113.0 - -

5() - - 123. 3 133.3 133. 7 129.4 129. 7
58 -X 141.3 141.8 142.6 138.6 138.6f
60f 142. 9 142. 9 14:3. 8 14(0.4 140. 2
70 145. 8 144.0 145. 8 144.0 144.0 - -

80 146. 7 144.3 146.3 145.4 145.8
89 147. 6 144.5 147. 2 146.5 147. 2
Cooled 107 75.2 62. 6) 73. 4 69.8 60. 8 0 0
Swab of irnner surface of milk
container 0 0

XTimer indicating start of bolding period.
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rolled rim of the bottle an(I aboult 3,-inch below the cap seat. Table
4 slhows that there is a variation in the temperature of the milk ini differ-
ent loctations in ani ind(livi(lllal b)ottle. Fr-om a safety stan(lpoint it
would se(em advisable to raise tte water teinl)erattlure, to set the timer
control to start when the lowest imiilk temperaiture is .at least 143° F.,
tIi(l coIntrol the. iniflow of coolihin wflterl so that it (loes not cover the
top of the l)ottles unIlless they tar(e capped wN-itlh pressure-tiglht noIiporouts
caps thlrolughl whi-}ich wvater cannot ('liter tlle millk (1luring cooling.
Table 4 is ta typical recor(l of temperatures recorde(l by one tbermiocouple
in, the control b)ottle anI(l thermocouples at fouir poiiits iin a single b)ott,l(e
of milk, and of plhospliatase tests.

Unit D-Milk Container Heated Directly
In this unit tlhe, timer starte(l at fr-om 45 to 56 ininiuites afteir the

lihat was tuIrne(I oII. Iniitial milk temiperaturIies vaIrie(d fIrom 400 to
50° F. Thie. period from the start of the timer unitil the buzzer
souinde(d varied fiom 40 to 42 minutes. The air temperature above
the milk suiface b)elow the cover at the start of the timer varaie(d from
1270 to 1330 F. and(i the milk temperaturle variie(l from 136° to 1430 F.
The final air temperatuire was 147.30 F. witlh milk temperatures level-
ilng off at 151.30 to 1540 F. Occasional positive phosplhatase tests
were obtaine(d on milk swabbed from the top insi(le rim whein milk
came in contact with the cover at the start of operation. Table 5 is a
typical record of the temperatures recorded by tlhermocouples place(d
in tlhe air under the cover and at two poinits in the milk. It also slhows
the resuilts of phosphatase tests.

Table 5. Temperature at various locationis aidJphosphatase test oni milk in automatic
electric home pasteurizer unit D (typical test)

'I'emperature and locationi
of thermocouple Phosphatase test-

Scharer units
(N. Y. C. method)

Heating tiine (minutes) In miiilk
Air below __ _ -

cover
(°F.) Surfaen Bottomii

(O F.) (0F.)

0 . _ _ .-- 4:_.0 --_
17 - 7:31.3 76:3 78.0
33 94.0 9:3.0( 1(01.0(
49- 126.0 128.3 136.0n- --
531 - 132.8 136. lI43.0)
63 ---- 141.)0 145.3 1.51.3

79 -I--- 146.3 149. 6; 1 53.6-fi
92 2 147.3 151.3 1.51.) O 0

Swab of top edge of pail-*---- -- - <2 >3. 5

Timner indicating start of holding period.
2 1tiz7.er indicating end of pasteurization.

857857 49--3
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Other Methods of Heating Milk

Tests were also made on other recognized methods of heating milk in
tlhe home. These consisted of the use of an open aluminum vessel, a
closed alutinium vessel an(l ail aluminumn double boiler. The inilk
container was the same inner container of the doouble boiler ill all cases.
This container was of abouit 2 quarts capacity and was filled only to
the 1.5-quart inark in all tests. In the first test witli the opein alumi-
num container over direct heat and witlh stirring, 14 minutes were
required to bring the temperature of the milk from 730 F. to between
163.40 and 167.80 F. After cooling by placing the vessel in cold
water, a positive phosphatase test was obtained on the milk swabbed
from the inner edge of the milk vessel. The positive phosphatase
test indicates that the milk that comes in contact with the side of the
vessel does not receive the same heat treatment as the main body of
the milk. Table 6 shlows tle resuilts obtainedl in a typical test by this
met 110(l.

Table 6. Temperature at various locations and phosphatase tests on milk heated in an
open saucepan direct heat, milk stirred (typical test)

Temperature and location of
thermocouples Phosphatase test-

____ ___________- Scharer units (N.

Heatin-g timiie. (minutes) Air Pan rim In milk Y. C. method)

above above
milk milk Surface Bottoln(0F.) (0 F.) (0F.) (0 F.) I II

0o--- 66.2 59.0 62. 6 58.1 - -

2- -- - 7:3.0 69.8 72.9 72.5 - -

--79. 2 84. 2 90.1 88.7-7- --

6-- 87.8 93.6 105.8 108.0-0-
8 89.6 115.2 120. 2 122.9 --9--
10 - 9. 8 131.4 137.8 140. 9 - --

12 - - --111.2 152.6 154.4
14 113.9 163.4 167.9 --9-
Cooled 20 65.3 82.3 82.3 0 0

Swab of inner surface above milk ---- - -- - -->2. 0 >3.5

In or(ler to observe the effect of a covered vessel at approximately
the same temperatuire, the same container was used. After 18 minutes
of heating, the temperature of the air under the cover was 154.80 F.,
tile temperature of the rim was 158.40 F., and the milk temperature
varie(l from 161.60 to 168.40 F. The plhosplhatase test on the main
bo(ly of milk wN-as negative, but the milk swabbe(d from the inner rim
an(I top ecdge was positive by the N. Y. C. MIethod II, althoughi to a
lesser extent than in the Openi vessel test. Table 7 slhows the results
obtaine(l in tilis test.

Tlhe metilol suggeste(d by Trouit (10) was tUse(l. Here the water in
the bottom of the (louble boiler was broughit to vigorouis boiling andl tlie
milk container was placed in the outeil cointainer witlh tlhe same lheat
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'T'able 7. Teemperature at various locatiorns and phosphatase tests orn milk heated in a
covered saucepan-direct heat, no agitation (typi(cal test)

Temperature and location of thermocouiples

IleaMtitnl tinie (miiinutes) Air Pal] rimii In imiilk
above above
milk F milk Bottom Center Top

*)I (° F.) (° F.) (° F.)

Phosphatalse test-
Scharer units
(N. Y. C. methi-
od)

I II

0
4

6n

12
14
16
18
Cooled 28

Swab of ininer rim of container.

77.1) 51.4 42.4 441.1
65. 8 55.0 52.2 5:3.2
67.3 63.7 66.2 68.4
72.0 73.8 77.9 78.1
84.2 91.9 98.2 99.5

100.4 110.1 114.8 116.2
121.6 129.9 137.5 137.1
140.9 148.5 156.9 159.8
154.8 158.4 167.5 168.4
75.2 69.8 75.2 88.5

applied to the oulterl vessel. In 10 mIinu1tes tll(h teinperatutire of tlle
kilk in the (lose(l vessel valie(l fIoImi 168.80 to 1 99.60 F. adI( the air

temperlaturl'e b)elow tlhe, coverwI-as 178.70 F. 'There was fa wNidle varita-
tion in the temperature, of tlhe milk because of tile ab)sen(e of agita-
tion, but tlhe lowest milk temlperatllre was wN-ell above tlhe teInperatute
necessary to (destroy pliosphiatase. Phosphatase tests on the main

body of milk an(1 on material swabbedl from the inner sidle an(l edge
of the vessel were all negative. Table 8 is a typical recor-d of tem-
periatures an(l pliosphiatase tests when uising the (lollu)le-boiler metho(d
of heating milk.

Table 8. Temperature at various locationls anri plosplhatase tests onl milk in a dlouble
boiler-cotr-ed, over (onstalntly boilinig wvater, (1o agitatiorl (tYpic al test)

Iheating time (minuites)

2
4
fi

10

Cooled 18

Swab of inner surface above milk surfac

Temperatuire anil locatior
thermocouiples

In miiilk
Air below

cover
(0 F.) Bottom Center

(0 F.) (0 F.)

63.5 43.7 42. 4
72.5 73.4 52.7
96.s 95.4 78.8
124.2 130.6 113.9
150.8 166.8 140.0
178.7 192.6 168.8
95.0 60.8 72.51

[ of
Phosphatase test-
(Scharer units
(N.Y. C. method)

Top

(o F.)

41.9-

59.0
93. 2 F
125.2
153. 1

178.7
93.2

I II

0

0

0

0

)iscussion1

(in the basis of the phosphatase test andi thermocouple record of
the minimum temperature obtained, the double boiler mnethlod proved
to be satisfactory. Heating the milk to abouit 165' F. in an open or

53.6
49.1
59. 5
69.4
90.5
113.0
126.0
148.f6
161.6
8.5. 6i (1

<1I

>)
>2
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closed vessel by direct heat (lid not produce a high enough temperature
of the air or vessel surface above the milk surface line to inactivate
phosphatase in milk that might contaminate this surface. There
was, however, less phosplhatase in the swabbed sample of milk from
the closed vessel. In open vessels higlher temperatures are required
to compensate for the variation in temperature between the main
body of milk and that milk contaminating the vessel above the milk
surface line. In areas of hiiglher elevation it may be necessary to hold
the milk over boiling water for a longer period of time to compensate
for the lower mean boiling point of water at higlher elevations.
Stewart (7) publislhed a table showing the mean boiling point of
water at 5,000 feet to be 2030 F., and at 15,000 feet to be 1870 F.
With the home pasteurization units it is important to operate at

temperatures sufficiently high to insure that the air and vessel surface
above the milk surface line attains the desired temperature for the
proper lengtlh of time. The positive phosphatase tests obtained on
these surfaces, along with thermocouple recorded temperatures, show
that this temperature-time combination is not always obtained by all
of the home milk pasteuirizers tested in this study.

In one experiment a positive plhosplhatase test was obtained on
material swabbed from the vessel surface above the milk surface line
when the thermocouple recorded temperature indicated heat treat-
ment sufficient to reduce the plhosphatase in the main body of the
milk (table 2). This suggests that further study is needed on the
relationship between temperature and phosphatase destruction in milk
on this surface. The air temperatures recorded in table 2 are slightly
hiigher than the milk temperatuires in table 1, wlhereas the phosphatase
test on the milk in table 1 is zero and the phosphatase test on material
swab)bed fiom the vessel suirface in table 2 is slightly less than 2 units.
A question arises relative to the possible requirement of higher tem-
peratures for (lestruction of phosphatase in milk exposed to air or on
surfaces above the milk suirface line.
A study of tlle air and rim temperatuires above the milk surface line

in, the units that have a definite holding peiiod close to 30 minutes
suiggests a different time-temperature relationship for the destruction
of phospliatase in swab samples from thbe different units.

Summary

The simplest metlhod of satisfactorily heating milk in the home, to
make it safe for consumption as fluiid milk, is by the double boiler
niethod. Tile temperaturec of hieating, hlowever, is not as well con-
trolled; there is some precipitation of milk solids, and the milk may
have a slightly cooked flavor.
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Some of the automatic unIits slhould be operated at a hiiglher tempera-
ture thani hias been suggested in the early literature. 'I'hlere should be
some way in wliceh thermonleters could( be inserte(l into the milk so
that the temnperature caIn be checked. Most manufacturers of this
equipmenit suggest that teimperatures be checked witlh tllermometers.
This necessitates elevating time cover of the unit whichl hias no opening
for the thermometer, tlhus lowering the temperature of the air above
the milk, and the inner rim of the vessel above the milk line.
A negative phosphatase test on the main body of the milk does not

necessarily mean that the milk that miay come in contact with the
vessel rim above the miilk surface line wvill also shiow a negative test.
As demonstrated in unit B, table 13, this milk mighit contain living
coliform organisins, eveni tlhough those contaitned in the main body of
the milk are kille(l.
As the minimum limits of tiine and tempetature combinations for

the pasteurization of milk are approached, more refinements in equip-
ment construction anid more accurate controls are needed to insure
that all milk is lheld for tIme correct time at tlhe proper temperature.
Wheni tihe process is con(lucted on the same basis as that of heating

other foods in the lhome, whlere hiighier temperatures are involved,
simpler equiipmniilt such as the (louble l)oiler can be used.
The use of the phosplhatase test oni material swabbed from the inner

milk vessel sutface above thie milk level linwe is suiggestedI as a check on
proper lieat treatment of milk that comes in coontact ith tlis surface
duIring the pasteurizatioIn priocess.
Two solut,ions to tihe prob)lem create(I l)y tIme ab)sence of auxiliary

metho(ls for additional heatinog of the air above ithe malilk level are:
1. Allow thme lieatiing watei to completely slIrrotuni(l the milk con-

tainier. Tlis will require tighlt-fitting iioIipoIrotus covers tlhat, will not
allow cooling water to enIterl tlhet milk coIntaill(nle.

2. Use hiiglheri tempeIratuires whilich will insuire that tHe nlilk vessel
suirface and(I time air above the? Iiilk level liine Nil1 attaiin the proper
tecmperat utre.
The manufactturers of unIiits A anId( D lhave chlange(l tle construiction

of thie tops of these units ill ordei to raise tlhe air tempeirature with the
hope of over-comniing time piescence of active pliosplhatase in time milk
swabbedl froin tlhe vessel sulrffaces above thel ilk suirface line. These
units (lo not comply wvith thlie stain(lar(ds foi commnercial pasteuirization,
b)ult wvheII opIetate(l at, tenlper-atuiries timat w-ill iinSuIre pIrOPer lheat
treatment of the surI'face ai)ove tlhe mlilk surfalce linie, they compare
favorably wN-itli time siiipler dIouble boilerl imnetlho(ls of lhome milk
astemerizationll.
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Histoplasinosis in Rats and Skunks in Georgia

By C. W. EMMONS, hll. 1)., IL. B. MORIAN, It. S., andf E. L. 1[1i1, NI. D).*

Trhe occurrence of bistopl)asmiosis in wild( rats as fir-st I)tove(d by
the receiit isolation of Histoplasina ca)sulatum from 10 browVi rats
(Rattus norvegicus) tiapped in Loudoun County, Viiginia (3). Sub-
sequent studies (2) hiave brought the iiumber of proved cases of
murine hiistoplasmosis in that area to 27 anid lhave iDdicated that the
addition of the riat to the list of proved natuiral losts of JJistotpla.smra is
of particular interest.
The significance of the rat, in the epidemiology of lhistoplasmosis is

not yet apparent, but the knowledge that it is a lhost of Histoplasma
piovides a. usefuil tool for dettermining the geogriaphic (listiiblution of
lhistoplasinosis. The rat is wi(lely distrib)utedl over the earth, it is
closely associated with ian, an(l it can be collected in large numbers.
Since the rat is stusceptible to lhistoplasmosis und(ler natural coniditions,
the proce(dulre of makiilg cultures from spleens anid livers of a suffi-
cient number of rats trapped in a given area may be expected to
(leinonstrate the presenee of hiistoplasmosis if it ocCuIIs in that ar ea.
Since prove(l hlumail hlistoplasmosis is so infrequent, isolation of
lihstoplasmra from rats or other animals (4j, 7) offers a (lirect metlhod
for obtaining informationi about the geographlic (listriibtutioii of tllis
iinportant disease.

Sporadic lhuman cases of proved histoplasmosis hlave occurre(l in
maniy parts of the world ancd it is reasonable to assume, therefore, in
the absence of contrary evidence, that the disease hias a vely wide
geographic distribution. Since histoplasmosis has been observed in
many parts of tIme world, it is erroneous to assume that it has a limite(d
"endemic" (listribution in eastern central tTnited States, lnless it can
be slhown that the disease is actually unique to that area. The
(lemonstration of hlistoplasmosis in the rat in an area such1 as Georgia,
whlere auitoclhtlhonous lhuman hlistoplasmosis hias not yet been reported,
conclusively proves the presence in the area of H. capsulatum. It
suiggests that man is exposedI to the pathogen and thiat lhuiman hiisto-
plasmosis may occur in Geoigia although not previously r'ecogIize(l.

In an attempt to learn whetlher rats were inifecte(d witlh Ilistoplasma
in geograplhic areas outside Loudoun County, Virgini. (4), cutlttures
were made from rats being collectedl for quiite anotherl )plFpose, i. e.,
typlhus stu(hies (5) in four couinties in southern Georgia. Dtlurinig July

*Laboratory of Iinfectious Diseases, Nationial Institutes of Ilealth, Bethesda, M1(d.; Typhus Iiivestigat ions,
Thomasville, Ga.; and the New York State ])epartment of Health, Albanyv, N. Y., respectively.
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and Auiguist, 1948, cullttur'es were mdn(le from 288 rats collected in
Decatuir, Gradly, 'T'lhonmas, and Br1'ooks Counjities, Georglagi. These
coulnties lie in souithwesterln1 Georgia a(ljacellt to the Georgia-Flori(la
State line. The rats were ttiken fr'om pr-emises witlin regular tralp-
ping stations as wNell as from1 otlher premises selecte(l to give a repre-
sentative coverage of the fouIrI cotuities. Thitey were i(lentifie(l as to
place of capture b)y thle carefully prepare(l gr'i(l pattelil established for
samplinlg the area.

Althouigh the 288 rat,s of this first serieS caine fr'oimi prleinises dis-
tributed over' the stul(ly area, they did Inot IeprIesSent a ran(lom sample.
They were selected from the total of rats examinied for typhus and
studied (luring Jtuly and August on the basis of size of animals, the
atailability of time of the local personnel requiired to make this
additional stud(ly, ain(l an approximately equial (listribultion of cuiltures
among the fouir couInties. Cuiltures for Histopta.s7na weIe made only
from rats fiom whlichl bloo(d samples were obtaine(l in stufficient volume
to permit serologic examinationis for botlh typhuis ai(l llistoplasmosis.

Cultuires were ma(le from a secomi(I series of 474 aninials between
Decembei 1 anid Dc(ember 15, 1948. 'T'his series includ(le(d all animals
trappe(l for typhuis stu(lies duiirinig the periodl witl the exceptioln of 25
animals wlichl eitlherlhad been bled in(l eviscerate(d before they were
brouighit to the labor-atory or weie inia(lvertently mnissed. Besidles the
474 animals, cultures wv-ere mna(le from 90 aimimals of varIiouIs species
which were deadl uipon arrival ait the laboIrator'y an(l so were lot

Animals examtlined for hisioplasmosis (by culture)

Brooks Thomas Grady D)ecatur Total
County County County Countty

Species Num- Num- Num- Num- Num-
ber Posi- ber Posi- ber Posi- ber Posi- ber Posi-

exam- tive exam- tive exam- tive exam- tive exam- tive
ined ined ined ined ined

First series:
Raftus norregicus (brown

rat) --2 0 39 2 40 1 62 2 143 5
Rattus rattas (roof rat) 69 1 33 0 3: 0 10 1 145 2

SecondI series:I
R. norregicus 3! 0 66 01 53 0 46 0 1 68 0
P.rattus 81 2 86 0 40 0 74 0 281 2
Spilogale putornus (spotted
skunk) n0 0 1 0! 0 2 2 3 3

Otherspecies ----o-- 3 0 0 13 0 6 0 22 0

Third series:
P. niorregictus 25 0 72 21 .51 0 0 148 2
P. raltus -----:t-- ---------| 155 ( 126 0 () 429 0
S.pt4ttoris---------------- 1 1 1 0 0 0 :3 2
Otherspceies 2 0 0- 4 0 45 0 (1 0 49 0

Totals 3:37 4 42 6 402 1 200 5t 1,391 16

eIludes 14 house mice (Afi.m. int,set,lt's); two eatch of cottoni rat (SigunodIon hispidus) atn(d easterni cottonI-
tail (Sjl,ilraqt's quri(ldals): zi:od one each of gray fox ( Urocyoii cincereoargetldemms floridanuiis), cat s(plirrel
(S'ciltrits cuiroliuieuis), fox squirrel (S. iuiqer 1i11r1,ati(I (lornestic ca't (Felis dornestica).

2 llneltl(les 39 cottotn rats, 6 cottoti mice (Peroeu'*scta. gossyptittis) atn(d onie each of op)p)osum (Dilelphis
rirgbiiaiia piura), raccooni (IProeyoni lotor (llocus), fox squiiirrel an(i gray fox.
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suitable for typhus studies. Those included 66 rats, 20 house mice,
2 cotton rats, 1 gray fox and 1 weasel. Histoplasma was not 'isolated
from any of the latter animals and they will not be discussed further.
A third series was studied from Februiary 10, 1949 to March 3, 1949,

when cultures were made from 577 rats and 3 skunks taken for typhus
studies from Grady, Thomas, and Brooks Counties. Typhus studies
had been discontinued in Decatur County. Cultures were also made
from 39 cotton rats, 6 cotton mice, 1 fox squiirrel, 1 opposum, 1 raccoon,
and 1 fox.'
The table shows the species of animals from which cultures were

obtained, their distribution by counties, and the instances in which
Histoplasma was isolated in culture. R. norvegicus and R. rattus were
caught in greatest numbers and cultures were made from 288 rats in
the first series (July-August 1948), 449 in the second (December 1948),
and 577 in the third (February-March 1949). The numbers of otlher
species were too small to be of great interest with the exception of the
spotted skunk which will be referred to later.

Procedures
The animals were brought to the laboratory alive in cloth bags,

and location of capture, species, sex, length and weight were recorded.
The animal was anesthetized; the abdominal and thoracic cavities
were opened, and the animal was bled by thrusting a sterile glass tube
with capillary tip into the heart. Pieces of tissue were then taken
with sterile instruments from spleen and liver for culture. A piece
of spleen 0.1-1.0 cc. in size was streaked over the surface of a slant
of modified Sabouraud's agar 2 and, in most cases, left near the top of
the slant. The size of the piece of tissue varied with the size of the
organ and from series to series. In general, larger pieces were used
in cultures from the third series. A similar culture was made from
the liver. These cultures were incubated at room temperature until
a 300 incubator was available, in most cases after a lapse of 2 or 3
weeks.

Mycologic Studies
H. capsukatum was isolated from five specimens of R. norvegicus

and two of R. rattus in the first series, from two specimens of R. rattus
in the second series, and from two of R. norvegicus in the third, and
from three specimens of the spotted skunk (Spilogale putorius) in
the second and two of this animal in the tihird.

Althougih Histoplasma was isolated from 2.4 percent of the rats
cultured in the first series, this incidence was not found in the two
subsequent series. This discrepancy has not been satisfactorily

I Made available through the courtesy of E. V. Komarek.
Difco neopeptone 1 percent, dextrose 2 percent, agar 2 percent.
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explained. It seemed possible that the selection of rats in the first
series on the basis of size, as explained above, miglht have been a
factor. Wlhein the rats of this series were segregated as to species
and then (livided into quartiles on the basis of increasing body length,
the five infecte(d Norway rats fell into the fourth quartile. However,
in tihe case of the roof rat, one of the two infected rats fell into the
fourth group ancl oiie fell into the seconid group. Both tile infected
roof iats in tlhe secoIl(l series fell iIltO the second quartile of that
series. OIne of the two infected Norway rats of the tliirid series fell be-
tween the second and third, and tlhe other between the thirdl an(d
fourth quiartiles of their series. It is apparent, therefore, that hiisto-
plasmosis (toes not ocecur exclusively in ol0(, large rats. It is possible
that there is a seasoinal variatioin in the incideice of histoplasmosis in
the rat, but tlhere is iio clear indication of this in the (lata obtained to
late in Virginia andcl Georgia.
Althiough the number of skuniks is too small to draw conclusions

about frequency of inifection, it is interestinig to note that H. capsula-
turn was isolated in culture from all of three skunks (S. putorius)
trappe(l in three widely separated locations in the study aIrea in
December and from two of tlhree speciinens of this animal trapped
on other farm premises in February. This appears to indicate a
high incidence of histoplasmosis in the skunk. It should be recalled
th,at several other species of small mammals have been- unsuccessfully
examiiied for histoplasmosis (4).

Macroconidlia representing the saprophytic growth plhase of
flistoplasrma capsulatum have beeni (lemonstrated recently in soil (1).
It might be assumed that the ground-dwelling animals are exposed(
to a more or less equal extenit to any fungi growing ill the surface
layers of soil. However, the extent of the growth of Histoplasma in
soil and(l the factors influencinag the relative degree of exposure amonlg
grlould(-dwelling ainlmals are I1Ot kinown.

All strainis of II. capsulatum isolated from rats and skunks in
Georgia were alike in appearance and virulenice. The gross coloiny
characteristics of the 16 Georgia strains are typical of the species.
Grlow-thl rate is slow, the color is white ill the younlg colony and becomes
vellowvisli to brIow ill ol(1 culture-s. Trlese stIains diffeIred from most
others -we have sttu(lie(d in the ptauicity of niacrocollidia anid tihe abun-
(lance of imiicro(onlidlia. Typical macroconidlia with finger-like append-
ager((s (coverilIg the walls liave beete foutd in all Georgia strains (fig. 1),
,)tit they tare founI(d infrtequienItly oIr Ilot, at all in many subcultures.
Hoev-evxr, there are enormous numbers of smnall (oni(lia ill all stralils
(fi(r. 2). TI'heseare' typical of those seeni, usually in niuchi fewer inutn-
bers, in otlhe straills of 11. capsulatum. They are nlearly sessile to

3 For a discussion of terminology of IIistoplasma spores see Emmons (1).
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stipitate, 2-4,u in diameter, with walls which are smooth or slightly
roughened to spiny. The presence of large numbers of these micro-
conidia and the near lack of macroconiidia in these Georgia strains

Figure 1. Macroconidia and microconidia of a strain of H. capsulatum isolated from a
Georgia rat (X 1000).

. :: .... ::i:.. .. .: .!::.. '. ::::::' r. -a n- :. =Z = :B -hu

Figure 2. Abundant production of microconidia typical of Georgia rat strains of
H. capsulatum (XlOOO).
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makes their resemblance to cultures of Blastomyces dermatitidis and
Haplosporangium parvum even greater than in most straiins of H.
capsulatum.
The production of such large nulmbers of smnall coni(lia is a striking

feature, and it is particuilarly interesting that it should characterize all
the Georgia strains so far seen. It cannot be considcered a charac-
teristic peculiar to strains of rodent origin, because the strains isolated
from rats in Virginia bore typical macroconidia and were like strains
of human origin in all observed respects. The senior autlhor hias
observed numerous small conidia in one strain isolated from a cat and
in a few strains from hiuman hiistoplasmosis, and this characteristic
sometimes appears as a transitory chlaracter in otlher strains carried
in culture in the laboratory.

These strains from animals collected in Geoigia appear to be like
the strain of H. capsulatum isolatedl fiom the first case of South
American histoplasmosis. Negroni (6) described this strain as chlarac-
terized by the production of large numbeis of small spores wlhich lie
called conidia, and less numerous large spores wlichl he called hypno-
spores. He noted that both types of spores miglht be either smooth or
rough-walled. The surface markings in the small spores were described
as pits, and in the large spores the familiar finger-like appendages were
described and illustrated altlhouglh considerable variation in the size
and shape of these surface markings was notedl.

Tissues were saved from only a few animals in these studies and the
histopathology in these naturally infected rats from Georgia is not
known. However, the 16 Georgia strains of Ilistoplasma have been
tested for pathogenicity. Mlice inoculated intraperitoneally with suls-
pensions of conidia died within 3-5 weeks. The rapidly fatal develop-
ment of experimental hiistoplasmosis does not necessarily indicate
greater virulence of the Georgia strains. It seems to be related, riather,
to the very numerous microconidia produced by these strains and the
relative ease with which an inoculum containing a large number of
infective elements can be prepared. Experimentally infected mice
showed typical lesions of fatal histoplasmosis with enormously enlarged
spleens and livers and peritonitis with acctumulation of straw-colored
fluid in the peritoneal cavity (fig. 3). Impression smeais of liver and
spleen reveal large numbers of Histoplasma cells wliiclh are typical of
those previously seen anid described in man, in the dog, and in experi-
mentally infected animals (fig. 4). All strains were re-isolated from
experimentally infected mice in the yeast-like form on bloo(d agar.

Serologic Studies
A portion of the serulm from eachl of the 286 rats in the fir'st series

was examinied for complemeiit-fixing antibodies by S. B. Salvin (8).
The results were not informative. No fixatioi iin the presence of
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Histoplasma yeast phase antigen was observed in any of the seven
rats in this series from which Histoplasma was isolated. No sera
from rats in the second and third series were tested for fungus anti-
bodies.

.. ...

Figure 3. Mice infected with Georgia strains of H. capsulatum.

Figure 4. H. capsulatum in an impression smear of spleen from a mouse infected with a
Georgia strain (X 1000).

1429
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Discussion
This report adds two inew animal species (Rattus rattus and Spilogale

putorius) to the list of natural hosts of Histoplasma and extends the
geographical limits of the knownI occurrence of histoplasmosis in the
brown rat. No significant relationship between human and animal
Ihistoplasmosis has yet been observe(l. We hiave not been able to find
any record of proved human histoplasmosis known to hiave beenl
aicquired in Georgia, but tile isolatioin of H. capsulatum from animals
in this area proves conclusively that the patlhogein is present as a
potential ihazard.
The implications of the demonstration of Histoplasma in an area

usually considered far beyond the limits of the area of hligh incide,nce
of hiistoplasmin sensitivity anld nontubercutlouis calcification vill be
discussed irn a subsequient report.

Summary
I. capsulatum was isolate(l from seven brown rats (R. norregicus),

fouir roof rats (R. rattus) ancd five spotte(d skunks (S. putorius) ill
sonitliwestern Georgia.

These 16 strains resemble each other but differ from most strains
of lhumani, canine, and rodent oiriginl in tile paucity of macroconidia
and(l gr(eat abundance of microconidia. They are patlhogenic for mice,
aniid all hlave been re-isolatedl from experimentally infected mice oIl
1loo00 agar in the typical yeast-like foirm of growtlh.
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INCIDENCE OF DISEASE
No health department, State or local, can effectively prevent or control disease witholut

knowledge of when, where, and under what conditions cases are occuirring

UNITED STATES
REPORTS FROM STATES FOR WEEK ENDED OCTOBER 22, 1949

The reported incidence of poliomyelitis dlecline(l only sliglhtly during
tlle current week-from 1,207 cases last wveek to 1,148, a decrease of
about 5 percent, as comparedl witlh nearly 24 percent last week.
Figures for the corresponding week last year andl the 5-year (1944-48)
median are 1,078 and 722, respectively. Increases totaling 52 cases
were recorded in the 'West North Central, West South Central, andl
Pacific areas. Of 25 States reporting a combine(d increase of 158
cases, 5 (Wisconsin, 'Minnesota, AiMissouri, Texas, and California)
showed increases of from 17 to 24 cases each. States reporting cur-
rently more than 18 cases an(d showing increases are as follows (last
week's figures in parentheses): AMfassachusetts 51 (50), Pennsylvaania
36 (33), Ohio 52 (47), Wisconsini 43 (26), Minnesota 40 (23), AMissouri
50 (27), iNebraska 24 (21), Arkansas 22 (9), Oklalioma 31 (29), Texas
57 (36), Utalh 22 (19), California 98 (74).
The total for the year to date is 37,087 cases, as compare(c witl

22,588 for the same period last year andl a 5-year medlian of 16,856.
Percentages, by geograplic (livisions, of the 36,171 cases reported
since March 19 (same period last year 22,238) are as follows (corre-
spon(ling percentages last year in parentheses): New Englan(d 8.5
(1.6), AMiddlle Atlantic 18.9 (11.4), East Nortlh Ceintral 24.1 (15.7),
'West Nortlh Central 16.2 (17.3), South Atlantic 4.4 (18.4), East Soutl
Central 4.3 (3.8), West South Central 11.9 (9.7), -Mountain 4.8 (2.7),
Pacific 6.9 (19.4).
During the week, 1 case of anthrax was reportedl in Pennsylvania,

anid 1 case of leprosy in California. Of the othier (liseases reporte(l in
the table, current figuires are slightly above the corrlespon(ling me(liains
for meningococcal meiningitis, infectiouis encephalitis, Rocky \ ouinlt ai
spotte(l fever, atnd tuflaremia.
A total of 8,887 (leatlhs was recor(le(e (Iiring the week in 94 large

(ities in tlhe United States, as compare(l with 8,750 last week, 8,974
and 8,721, respectively, for tbe corresI)onling weeks of 1948 anid 1947,
aIl(l a .3-year (1946-48) me(liati of 8?,785. Tlhe total for thle year to
(late is 384,513, as compared witli385,94:3 for the correspotndiig peiriod
last year. Infant deaths totale(l 644, last week 668, corer-spond1ing0
week- last vear 701, 3-year mneditan, 704. The cuimutflative figurT is
27,495, same perio(d last year 28,066.
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FOREIGN REPORTS

CANADA

Procinces-iVotifiable (iseases-H eek en,ded October 1, 1949.-During
the week ended October- 1, 1949, cases of certain notifiable (liseases
were reporte(d bv the Dominion Bureau of Statistics of Canada as

follows:

Disease

(hicikenpox ---
1)iphtheria -

1)ysentery, bacillary
Encephalitis, infec-
tious --

German measle-s
Inifluenza
Measles ---------------

Meningitis, mleninlgo-
coccal

Mumps
IPoliomyelit is
Scarlet fever
Tuiberculosis (all
forms)

Typhoid aind para-
typhoid fevei

U'ndulant fever
Venereal diseases:

Gonorrhea -

Syphilis
Other forms

Whooping cough-

N\ew- Plrince
foutnd- Edward
land Island 1'

1 1=----
I--

1,

1;3

1 7
5

3 8 16l
19 31(J 'I

I

CUBA

Ilabana Notifiable disea.ses 4 weeks endle(d August 27, 1949.--
Dutingi, tlhe 4 weeks enlded1 Aigtist 27, 1949, certaill Inotifiable (liseases
"'Il(' IeOpt('ed iIn a1)aILa, Cula, as follows:

I )iseaise

1)iphltheria-i.l -_

leptospirosis
Mlcasls'S

(a-Fes 1 l )ezt lis

}9
I
I

1)iseatse

ThTuberculosis-
Typhoid fever

I FIoldulant fever-

I't,Cil(cs-N\otfiable (liseasc(s-4 week-s e(f(le(1 Aiugust 27, 194s9.-
D)lriInn thle 4 weeks en(led Alg(rust 27, 1949, cases of certailn Inotifial)le
(iSeses We(Ie repo'I)olted iII the Provilnces of CuIba. (as follows:

(1434)

Oue- IOn1-
bee tario

Brit-
Alber-'

o

ta |tlm-
bia

31 46

\lani Sas-
tobal Ikatch-

ewani

5 14
1

3

11 35

3 6

12 3
6 1

21 6

30 17

13 10

.5 12

57
:3
12

59

1
13I

12t26
159

16

56

98I

56
3
4

6
14
42

79
30 1
27

23

87
23

49

T'otal

23()
8

16

42
24

U335

2
184
79)
78

284

28
1

388
173

1
17;-3

23

33

2
6

1()

44
4

2

12

120

5.5
t;
4

57

2

83
:38
1
5

Cases )eaths
2I

27 1
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1 ) isease

Cancer
Chickenpox -

D)iphtheria ------
Leprosy-__-
iNlalaria ---
Mleasles.- -

Poliomyelitis--
Tetanus
Tuberculosis
'I'yphoid feer-c
Uti(lulant fever
WArhooping Cough -

bad)naidil I{io

10

3 2
:1

14 46!

Matatin- Salnta (Camia-
zaIs Clara gu 01R lt

12 23 1 5

7
1 1 19

13 41 2 is
'9 Ii,) 1 43

---- -~~~~
--_1__

Inieludes the city of Habana.

JAMAICA

ANotifiable dliseases---5 weeks ended October 1, 1949. For the 5 weeks
enIle(e October 1, 1949, cases of certainIlOtifitl)le (liseases were Ie-
por'te(l in K1ingston, JamaiCa, aIl( in the islali(1 ouitsi(le of K1in1gston,
as follows:

1)isease K inlg- Othlelr
stol localities

Cerebrospinal meningitis I
Chickenpox --

- 7 I 5
D)iphtheria 2
D)ysentery, ulllnspecified- I
Erysipelas - 1 2
Lepr'osy -- __-- _ ----------- ----------

I ) iseaLse

I'oliolyelit is
Putierperal sep)sis - ------ 1-
Scarlet fex -e
'I'ubercetlosis (pulmoiar-y)
'I'yphoi(d fever
Typhus fever (muriie) -

I-
I

I}.38
2 51

NORWAY

Notifiable di?suease.s-JJuly 194.9.-Dtjlingtr tlle molltlh of Jtuly 1949,
cases of (C(eritaill Ilotiflb)l (liseas(s werie} reXpor te( in ANorwaly as follows:

I ) isease

('erhebrospinal inieningit is
)pihtheria-

Erysi las
Gastroenteril is
Gonorrhea ------

Ilepataitis. epi(deinic
Impetigo contagiosa
Influenza
L,aryngitis

alalria- ---
A Ieasl(es
'1\UIlm)S

Cases

21
:116

:1;IS

2:172

1. 5:9
975

5, 430

1, 3::17
217

1 ) isease

I a';atralvld i(I fever
Pitienmonli. (all forms)
Poliomyelit is
Rhleuirnlat ic fexve
Scahies
S4carllet fever
Sylphilis
TeNtantis
''llbereullosis (lII fo-irls)
'lIli.poid fever
\V lioopneinit*z((li(r

1435

'lot al

63
1

21
8
4

1:3
4

104
14:1

4

:1
I , lolh

*82
23

S24
249

1
295

1
3s, 5, ^9
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REPORTS OF CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND
YELLOW FEVER RECEIVED DURING THE CURRENT WEEK

Note.-The following reports iniclude onily itenms of unusual inicidence or of special initerest and the occur-
renice of these (liseases, exeept yellow fever, in localities which had not recenitly reported cases. All reports
of yellow fever are published currently.
A table showing the accumnilated figures for these diseases for the year to date is publishled in the PUBLIC

IIEALTH REPORTS for the last Friday in each month.

Plague

Peru.-During the period September 1-30, 1949, plague was
reported in Peru as follows: At Barraza Farm, Trujillo Province,
Libertad Department, 1 case; at St. Nicholas Farm, Chancay Province,
Lima Departnient, 1 case.

Utnion of South Africa.-Plague hias been reported in Union of Soutl
Africa as follows: In Cape Province-week ended October 1, 1949,
1 case at Witwater Farm, Kuruman District, week en(led October 8,
1 death at Clapin Farm, Kuruman District, 1 case in Olifantshoek
Municipal Location; in Orange Free State-week encded October 1,
1 death (suspected plague) at Aloe Farm, Heilbron District, week
ended October 8, 1 death (pneumonic plague, stuspecte(l) at Twvyfel-
fontein Farm, Ladybrand District.

Smallpox

French Wltest Africa-Ivory Coast.-For the period September
21-30, 1949, 41 cases of smallpox, with 15 deatis, were reportedl in
Ivory Coast, French West Africa.
Mlexico.-During tIme week ended September 17, 1949, 34 cases

of smallpox were reported in MIexico, of which 29 cases occurred in
Otzoloapan, MIexico State.

Union of South Africa-Transvaal.-Smallpox has been reported
in Transvaal, Union of South Africa, as follows: Mfay 1-31, 1949,
94 cases; June 1-30, 166 cases, 20 deaths; July 1-31, 145 cases,
6 deaths.

Typhus Fever

Portugal.-DUring the montlh of Juine 1949, 1 death froin typhus
fever was reported in Aveiro District, Portugal, and (luring tile montl
of July, 1 death firoin tllis disease was reported in Braga District.

Spain Aladrid. Diuring the week endled September 3, 1949, 1 case
of typhus fever wvas reporte(I in the city of MIadrid, Spain.

Union of South A1frica.-During the period.May 1-July 31, 1949, 42
cases of typhus fever were rep)orted in Union of Southi Africa, (lis-
tributed as follows: Mfay 1-31, Cape Province 12 cases, Natal 4
cases, Transvaal 1 (case; Juine 1-30, Cape Province 8 c(ases, Natal 1
case; July 1-31, Cape P'rovince 7 cases, Natal 8 (ases, Transvaal
1 case.
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DEATHS DURING WEEK ENDED OCT. 22, 1949
[Fromn the Weekly Mortality Index, issued by the Nationial OfFice of Vital Statistics]

Data for 94 large cities of the United States:
Total deaths -
Median for 3 prior years
Total deaths, first 42 weeks of year
1)eaths under 1 year of age
Median for 3 prior years
l)eaths under 1 year of age, first 42 weeks of year

Data from industrial insurance coml)anlies:
Policies in force
Number of dleath clirns
l)eath claims per 1,004) p)olicies in force, annual rate
l)eath claimis per ,0)0 policie(s, first 42 weeks of year, anniual rate-

Week ended Correspond-
Oct. 22, 1949 ing week, 1948

8,887 8,974
8, 785

384,513 385, 943
644 701
704

27,495 28,066

7o, 102, 189 70, 838, 716
12,171 12,861

9.1 9.5
9.1 9.3

QUARANTINE PROVISIONS OF IRELAND

The Government of Irelaindl hias pointedl out that vaccination
against smallpox is Inot riequiired of persons entering Irelanld.
However, that country has a provision that persoIns cominig from
kinown sImallpox areas may be required to submit to quarantine
or otlher restrictioins if they do not possess vaccination certificates.


