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LABORATORY METHOD OF DETERMINING THE POTENCY
OF TYPHOID VACCINE !

« By JamEs J. GRIFFITTS, Passed Assistant Surgeon, United States Public
Health Service

The antigenic properties of E. typhosa have been examined closely
since Grinnell (1), in 1932, demonstrated that smoothness of vaccine-
producing strains was an essential quality for the protection of mice
against virulent typhoid bacilli. Perry, Findlay, and Bensted (2, 3)
confirmed this finding and stressed virulence as a requisite quality of
the vaccine strain and, in 1934, Felix and Pitt (4) described Vi antigen
which had been found to be a constituent of typhoid bacilli which were
virulent for mice. Extensive studies at the Research Laboratories
of the United States Army Medical School (§) resulted in the selection
of a highly virulent, fully protective strain for vaccine production.
“This strain, No. 58 (Boxill, chronic carrier, Panama strain), replaced
the older “ Rawlings’” strain as the source organism of typhoid vaccines
in the United States.

These developments cast serious doubt on the validity of the exist-
ing potency test for typhoid vaccine, a procedure based on the pro-
duction of agglutinins in rabbits by the injection of vaccine. This
test was a measure of the “H” agglutinin content of serum, a value
which has been shown to have little or no correlation with the ability
of such serum to protect animals (3, 6). Emphasis was placed on
methods by which vaccines were assayed on the basis of their ability
to protect animals.

Using the mucin technique described by Rake (7), the Research
Laboratories of the United States Army Medical School developed a
serum protection test in mice whereby protective antibodies were
readily demonstrated in human serums after the injection of typhoid
vaccine. The suspension of living typhoid bacilli in 5 percent mucin
permitted the use of a range of test doses from 1 to 100,000 or more
mouse lethal doses in evaluating serums. Previously the range of

' From Biologics Control Laboratory, National Institute of Health.
(1515)
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challenge doses in active or passive immunization tests was limited
by the large numbers of bacilli required to kill mice. Twenty-five to
50 million virulent organisms suspended in saline represented one
lethal dose for mice, and multiples of this dose often were extremely
toxic. Henderson (8) suggested that anti-invasive properties of serum
were better measured by the less toxic dose, i. e., smaller numbers of
organisms in mucin, and that massive test doses of bacilli suspended
in saline measured antitoxic properties of serum.

Evaluation of the potency of vaccine by passive protection tests had
two theoretical objections: (1) that important factors contributing
to the immune status of actively immunized animals were not subject
to study by serum protection tests, and (2) that passive tests, requiring
a source for immune serum, introduced into the test a second animal
variable. -

Active immunization procedures described by Perry and others
(3, 6) employed as a challenge dose large numbers of organisms in
saline and were subject to the same objection Henderson raised to
passive immunity tests, in that larger numbers of organisms were not
well fitted to measure anti-invasive immunity. An adaptation of the
mucin technique for measuring the ability of typhoid vaccines to
actively immunize mice and some factors influencing this procedure
are herewith presented.

MATERIALS AND METHODS

Moice.—Three strains of white Swiss mice were used: National In-
stitute of Health, regular, National Institute of Health, brother and
sister mating, and CFW. In addition, the susceptibility to typhoid
bacilli of albino mice of the agouti crossed strain (ABC-AL), C3H
(brown), and C57 (black) strains was examined.

Mucin.—Five percent mucin suspension was prepared as follows:
100 gm. of granular mucin were suspended in 2,000 cc. of distilled
water in a large flask. To promote solution the material was heated
in a water bath at 57° C. for 1 hour. This viscid suspension was
filtered through several layers of gauze and brought to pH 7.2-7.4
with 0.1 N. sodium hydroxide using bromthymol blue as an indica-
tor. The suspension, apportioned in 100 cc. amounts into small
flasks, was autoclaved at 15 pounds pressure for 30 minutes. Mucin
suspensions were satisfactory for at least 6 months when stored at
5° C.

Test organisms.—Strains of E. typhosa suspended in sterile milk
were dried in vacuo from the frozen state. A fresh vial was opened
on the day before test, the dried culture emulsified with sterile broth,
and immediately transferred to meat infusion broth. After 2 hours’
incubation at 37° C. a loopful of culture was spread on meat infusion
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agar. Growth resulting after 16 to 20 hours at 37° C. was washed from
the agar with physiological salt solution, and a suspension prepared
having a turbidity equal to 500 parts per million of the silica stand-
ard (9). From this basic suspension serial tenfold dilutions in saline
were made. Test doses were prepared using 5 percent mucin as the
diluent in the final tenfold dilution. Pour plate colony counts were
made from the 10~7 saline dilution. All challenge doses were given
intraperitoneally in 0.5-cc. volumes. For convenience this factor of
the 0.5-cc. dose was ignored in the tables presented, thus the 1073
dilution actually was equal to 5X107% 10~* was equal to 5X1075,
etc. Mice were observed for 72 hours. Strains of E. typhosa used
were:

(1) Number 63.—A typical virulent typhoid bacillus obtained from the United
States Army Medical School. This organism is not used in the production of
typhoid vaccine by licensed producers. In most of these studies, Number 63

was used as the challenge organism.
(2) Number 26.—A virulent strain which has been on laboratory medw. for at

least 10 years.
(8) Number 23.—A strain isolated in 1942 wlnch was dried after but few trans-

fers on laboratory media.

Vaccines.—Vaccines were prepared with strain No. 58 (obtained
from the United States Army Medical School) and with strain No. 24
(Rawlings strain). The technique described by Holt and Hitchens (10)
was followed except that the suspensions were diluted with normal
saline instead of buffered salt solution.

Alcohol-killed and alcohol-preserved vaccines were prepared, as
recommended by Felix (1), with strain 58. Other vaccines used in
the comparative tests were prepared by licensed laboratories. All
vaccines contained 1,000 million organisms per cc. They were proved
to be sterile before use. Vaccines were diluted with normal saline
when necessary and mice were given doses in 0.5 cc. volume.

Fifty percent end point determinations.—In the calculation of values
for protection induced in mice by vaccines, aud in determiniag the
lethal dose of the test strain, the 50 percent end point mortality
method of Reed and Muench (72) was applied.

Rabbit serum —T wo normal rabbits weighing 5 to 6 kg., were given 3
doses (0.5, 1.0, and 1.0 cc. at weekly intervals) of each of 10 undiluted
vaccines by the subcutaneous route. One week after the last dose
the animals were bled and serums of each pair pooled. These serums
were used in comparative, passive protection tests (table 9) (a) by
determining the number of lethal doses resisted by mice given 0.1
cc. of serum 1 hour before test (§), and (b) by determining the least
dose of serum which protected mice against a constant challenge dose
of organisms. An illustrative protocol of these procedures is shown
in table 1.
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TABLE 1.—Amount of serum of immunized rabbils necessary to protect 50 percent
of mice against E. typhosa

Accumulated totals
Dose of, Num- Calculated 50 per-
Vaccine used to Sur- pel
serum | ber of Deaths| Mor- | cent end point of
. immunize rabbits (cc.) | mice vivors Sur- ool tality serum
vivors (per-
cent)
0. 006 10 1 9 1 15 93.7
Vaccine “F”_____.___... 0. 025 10 5 5 6 6 50.0 |} 0.025 cc.
0.1 . 10 9 1 15 1 6.3
0. 006 10 5 5 5 9 64.3
Vaceine “X" ... ceeeeees 0.025 9 7 2 12 4 25.0 [¢ 0.013 ce.
0.1 10 8 2 20 2 90.9
Control (normal rabbit
Serum). . .c.oocamomoann 0.1 10 0 ) (1 1 PR PRI Greater than 0.1 cc.

Test 0 : Btrain 63
Test ution: 10-0=320001ethal doses.
Regular strain, 18- 20 gms.

Agglutination tests of rabbit serums were made using living
antigens. “0’ agglutinins were measured with suspensions of strain
NIH 730 (901-0), and “H” agglutinins with strain NIH 729 (901-H).
Approximately 400 million organisms per cc. were contained in the
antigen-serum mixture. The results were read at 2 and at 24 hours
after incubation at 37° C., and the greatest dilution showing macro-
scopic agglutination with deﬁmtely less cloudiness of the supernatant
as compared to saline controls was recorded as the positive end point.
Vi agglutinin titers were determined with suspensions of S. ballerup
(18). Tests were read after incubation for 2 hours at 37° C. and after
an additional 22 hours at +5° C. Before vaccine was injected into
the rabbits their serums were negative for agglutinins against “0,”
‘H,” or Vi antigens when diluted 1:10.

FACTORS INFLUENCING RESULTS OF POTENCY TESTS
1. MICE

(a) Strains of mice.—White Swiss mice of the National Institute of
Health, regular; National Institute of Health, brother and sister
mating; and CFW strains were susceptible to the typhoid bacillus,
as were the albino ABC-AL, C3H (brown), and C-57 (black) strains of
mice. However, as shown in table 2, considerable variation in
susceptibility to the test organism was present among strains of mice,
and these differences influenced the numbers of lethal doses mice were
enabled to resist by vaccination.

The number of immunized mice surviving the 1072 test dose was not
appreciably different among the four strains of mice. However, since
this dose represented almost ten times as many lethal doses for the
CF'W strain as for the regular strain, the number of 50 percent lethal
doses resisted is greater for the CFW strain.
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TaBLr 2.—Influence of strains of mice on results of vaccine potency tests

Results
Average weight (Survivors/number mice injected) 50 per-
difkion| lochal
Test dilutions ution| e

50 per- |dose re-

Straln of mice | Atin- |, 5 No vaccine eeenet sisted
Svee: | 10088 | Given 0,0 co. vaccine “A” mor. |by mice

cine | &m) o tality | given
(gm.) vaccine

102 10 10—¢ 1078 | 10-¢ 107 10-¢

13.5 1 010 7/10 | 9/10 | 10/10 3/10 4/10 | 10/10 | 6.889 | 12,700
13.5 19.0| 0/10| 510 5/10| 9/10| 1/9 1/9 5/9 7.724 | 13,300
12.85| 18.3| 0/10| 6/10| 8/10| 8/10| 010 | 2/10| 9/10 | 7.675| 29,500
13.3 1727 ) 0/10 | 510 | 8/10 | 10/10 | 0/10 1/10 | 510 | 7.906 | 51,000

All mice 5-6 weeks old
Test organism: Stra
Test dose given 14 days alter vaccine injection.

(b) Age and weight of mice.—The number of typhoid bacilli
suspended in mucin required to kill 50 percent of mice 5 weeks old
was smaller than the number necessary to kill 50 percent of mice 7 or
10 weeks old (table 3). The age factor also affected the number of
lethal doses immunized mice resisted. Fifty percent of 10-week-old
mice receiving vaccine resisted 95,000 lethal doses whereas 5-week-old
mice resisted 36,000 lethal doses, the younger mice not being able to
withstand the 1072 test dilution.

TABLE 3.—Influence of age of mice on results of vaccine potency test

Results .
Average weight (Survivors/umber of mice injected) N

um-

Log of | ber of

Test dilutions - dilution| lethal
Ageofmice | Atin- No vaccine weel::etr- rgﬁ.:gd
jo.}c?::- Alte:g:l. Given 0.05 cc. vaccine mor- |by mice

cine | (gm.) “A” tality | given

(gm.) vaccine

b 101 | 10~ | 10~3 | 10~4 | 105 | 10-¢ | 107 | 10-®

S5weeks..._._____. 9.25 14.3 |...... 0/10 | 5/10 | 7/10 1/10 | 1/9 | 510 | 7.833 | 36,000
Tweeks__________. 14.75 18.8| 0/8 | 510 | 6/10 | 8/10 | 0/6 { 2/10 | 5/10 | 8/10 | 7.000 | 27,000
10 weeks.__...._... 20. 25 2.5| 010 7710 | 8/10 | 9/10 | 1/8 | 3/10 §/10 7/10 | 6.906 | 95,000

Test organism: Strain 63
Test dose given 14 days after vaccine injection.

When groups of mice of the same weights but regardless of age were
examined, similar results were obtained. Healthy mice of a given
weight varied little in age among the strains studied.

(¢) Sex of mice.—Tests to determine the influence of sex on the
susceptibility and immunizability of mice gave varying results.
Differences between results obtained in male or female mice were
slight and not predictable. In order to avoid this possible factor,
equal numbers of the two sexes among the control and immunized
animals were used in most experiments.
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TaBLE 4.—Influence of the number of mice used on each test dilution on results of
vaccine polency lesls

Result
(Survivors/number of mice injected)

Vaccine Test dilution Number of mice in group
3 5 7 8 10 12 15
10 .. 0/3 0/5 07 0/8 0/10 0/12 0/15
108 . 0/5 (4 0/8 0/10 0/12 0/15
“¥" 0.05 co 104 gjg 3/5 2f1 58 410 512 mns
X . per
mouse, ve 50 percent end point |>3,200 | 10,000 |>2,000 |>6,200 |>2,000 |>3,200 | >2, 500
number lethal doses

1 resisted.

0 0/5 0 o8| om0 12 15
2/3/3 555 % 7/’3 7ﬂo 1%12 102/’15
23| 45| 7 68| ono| 1pz| 1305

50 percent end point | 18,000 (170,000 | 39,000 | 75,000 | 31,000 | 70,000 | 50,000
number lethal doses

“X" 0.05 cc. per
mouse, l

08 o os| os| wz| os| o] 2| s
1077 SO 13 0/5 217 1/8 3/10 2/12 3/15
10T | 5| e oo | onz| 12ns

Controls, no vac-
cine. 50 percent end point 7.250 | 7.833| 7.200 | 7.590 | 7.282 | 7.510 7.413
log of dilution=1 le-
thal dose.

Test organism: 8;
m4 dayam :ﬁngs?ion.l
(d) Number of mice on test—Variations in results of potency tests

occurred when groups of varying numbers of mice were immunized
with the same  vaccines. These differences are shown in table 4.
Vaccine “Y’’ was of low potency and in most groups of mice 50
percent end points were not reached. Results varied from 10,000
lethal dose protection when 5 mice were used to less than 2,000 lethal
dose protection when 10 mice were used. Vaccine “X” was a potent
vaccine and results varied from 170,000 lethal dose protection when
5 mice were used to 18,000 lethal dose protection when 3 mice were
used. On the basis of results obtained when 15 mice were employed
per dilution smaller groups of mice would not be expected to give as
consistent results. Results were definitely more erratic when less
than 10 mice per test dilution were employed.

2. MUCIN

Lots of mucin may vary in their ability to enhance the lethal
action of organisms (14). Four lots of granular mucin were employed
in tests at various times with equally satisfactory results. Likewise,
mucin suspensions were satisfactory when sterilized by a single
20-minute period under 15 pounds pressure, or in the Arnold sterilizer
for 30-minute periods on 3 successive days (5).
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3. TEST ORQANISU
(@) Strain.—Strain 63 was used in tests over a 3-year period and
its stability with regard to lethal action in nonimmunized hmice is
shown in table 5. In addition to producing consistent results in mice

TaBLE 5.—The virulence of test stram 63 when tested at different periods in non-
tmmunized mice

Number deathsmumber mice in-
Jected of Pour plate
Togot & | Py
Date Test dilution percent | c0unt—0.5
cc. of 10-7
mortality dilution
10~ 107 10—
Sept. 2, 1941 15/18 12/15 6/15 7.680 45
Oct. 13,1041 ... ... ... 14/15 1215 3/18 7.459 55
Nov. 18, 1041_. 12/15 | . 11/15 6/15 7.476 86
Dec. 16, 194 10/10 7/10 5/10 7.473 69
12/12 1112 5/12 7.793 57
10/10 9/10 4/10 7.760 56
13/13 11/13 3/13 7. 555 45
10/10 9/10 4/10 7.760 36
0 7/10 7.357 89
7/10 4/10 2/10 6. 757 41
10/10 7/10 1/10 7.3560 66
4/8 7.168 70
8/10 510 2/10 7. 000 7
9/10 7/10 10 7.428 61
10 8/10 0 7877 |
9/10 5/10 0 7.185 59
8/10 7/10 5/10 7.552 65
. - B 7/10 8/10 5/10 7. 511 58
Jan. 13, 1944 ... 9/10 8/10 3/10 7.524 55
Feb.12, 1944 e 79 8/10 5/9 7.685 105

Mice: Regular strain. Weight at time of test 18-20 gm.

this strain had the advantage of not being homologous with vaccine
producing strains.

Two other virulent strains of typhoid bacilli (Nos. 26 and 23)
were used in comparative tests (table 6) and it was apparent that
vaccine made from strain 58 immunized mice against each of the
three challenge organisms.

TABLE 6.—Influence of sirain of test organism on the poiency of lyphoid vaccine

Results
(Survivors/number mice injected) Log of Number
' dilution | 50 percent
Challenge strain Given o.og ‘fc" vaccine No vaccine wmp:t- isted by
mortality| Tice glven

102 103 10+ 10 10 107 108

e AR AR I T
T6. | 1 49 59| ono| 0| 3/ 49 7.793 23,000

Mice: Regular strain, weighing 14-16 gm. at beginning of test.
Tested 14 days after vaccine i %ect

612268°—44—2
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(0) Number of organisms in test doses.—Suspensions of test organ-
isms were standardized by matching with a silica standard and the
number of organisms present in the 1077 dilution from the original
suspension was reasonably consistent on various dates as shown by
pour plate colony counts and by the calculated 50-percent lethal
dose for mice (table 5).

The number of typhoid organisms used in testing the potency of
vaccine in immunized mice was limited by the fact that doses con-
taining more than approximately 50 million organisms in mucin
(107! dilution) were toxic to such an extent that mice given large
doses of vaccine or a dose of high titered immune rabbit serum failed
to survive this severe test dose. Test doses from the 10~2 dilu-
tion downward were used in order to avoid this toxic factor.

4. VACCINES

(a) Size of the immunizing dose.—The size of the immunizing
dose of vaccine markedly influenced the number of lethal doses mice
resisted (table 7).

TasLE 7.—Effect of dose of vaccine on the number of lethal doses resisted by mice

Results: Number mrvivgrslgumber mice injected—test gumbert
Dose of vac- flutions percen!
Vaccine lethal
cine (cc.) doses
101 10-% | 10-3 | 10~ | 10~ 10-¢ 107 10-¢ resisted
MS. ... 0.25 0/10 10 | 10/10 | 10/10 |- | oo fecifeaaeaas 41,000
....... 10| 3/1 /A0 I (1 Y P F I,
[1] S RN I, 0/10 110 | 3/10| 7/10 100
(1,17 2 PO IR M, 0] 2/10]| 2/10] 410 | _______

L 5X21 0/10 | 9/10 | 10/10 |, )eecocofaaecac]omaaa)aeaaes 740, 000
0/10 | 7/10 I - 470, 000

05 |.oo-... 6/9 10/10 |ooooo o feccaa e 45,
[1) S PN F, 510 | 7/9 /)5 I PO ISR 1,000
(112 D IO IR 1/10 | 410 710| 7/10 |._.____. 7%

..................... 0/10| 0/10| 3/10 | 38/10

Rawlings._........ X2 |l 0/10| 0/10 | 0/10| 3/10 | 810 |___. 100
W25 el 0/10 | 1, 19 3/9 6® | ... 12
Y12 RN PR I, yio| 19 39 49 | 7

Controls. . ._._.._. No vaceine |- |- oo foo.. 0/10| 110 3/10 7710 )

150 percent lethal doses=7.432.

Mico: Regular strain, welghing 14-16 gm. Tested 14 days after vaceine injoction.

Test organism: Stra

A single dose of 0.25 cc. of vaccine ‘“A” protected 50 percent
of mice against several hundred thousand lethal doses, whereas 0.01
cc. failed to protect mice against the larger test doses. The rela-
tionship between amount of vaccine injected and number of lethal
doses resisted by vaccinated mice did not appear to be linear. The
curve was flattened in the range of the larger inmunizing doses (fig. 1)
and this leveling was due perhaps to limitations imposed by the
toxicity of larger test doses.
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Figure 1 illustrates curves obtained when numbers of lethal doses
resisted by immunized mice are plotted according to the amount
of vaccine injected. The curve representing Vaccine “A” illustrates
that 2 doses of 0.5 cc. each, at a 7-day interval, did not cause a pro-
portionate increase in the level of immunity over that induced in

CURVES OBTAINED BY PLOTTING THE NUMBERS OF LETHAL DOSES RESISTED
BY MICE AGAINST THE SIZE OF THE IMMUNIZING DOSE OF VACCINE

T T T T 1
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FIGURE 1.—Curves obtained by plotting the numbers of lethal doses resisted by mlee'malnst the size of the
immunizing dose of vaccine.

mice by a single dose of 0.25 cc. of vaccine. Vaccine “M5’”’ was one
which was consistently of lower potency than vaccine “A.”

(b) Route of injection of the vaccine.—Mice were immunized success-
fully with typhoid vaccine when injected subcutaneously, intra-
venously, or intraperitoneally. The number of lethal doses resisted
by mice was greatest in the group vaccinated intraperitoneally,
intermediate in the intravenously vaccinated group, and least in the
subcutaneously vaccinated group.

(¢) Number of doses.—Stimulating effects of a second or third dose
of vaccine were noted among 3 groups of mice which received the same
total amount of vaccine given in 1, 2, or 3 injections. Mice receiving
the immunizing dose in 2 or 3 injections resisted larger test doses than
those getting 1 injection of vaccine. A single injection of vaccine
avoided the possible confusing effects of secondary stimulation on the
results of potency tests.
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8. INTERVAL' BETWEBN IMMUNIZATION AND CHALLENGE

Mice exhibited immunity to the smaller test doses 1 day after
vaccine was injected, as illustrated in table 8. The number of lethal
doses resisted by mice was considerably greater on the third day after

TABLE 8.—Influence of interval between injection of vaccine and challenge test on
f the results of potency test of typhoid vaccine

Results
Number survivors/number mice injected—test dilutions Nouﬂob‘
percent
Number of days between mdm
vaccine and test resisted
1071 102 103 10~ 10-% 10-¢ 1077 10-¢ bé mice
ven
vaccine
3/10 810 910 . .. | ...
5/10 8/10 10/10 | 10/10 | __.____|....... 11, 700
0/10 1/10 5/10 [:7211 2 PN PRSP SN F, 9, 200
0, 2/10 5/10 {77113 RN IR SRR N 22,000
14 0/10 2/10 8/10 9/10 |.. SRR ISR AR 48, 600
Controls (given 0.5 cec.
saline containing 0.25
t tricresol 1 day
ore test) - - .. cocoacoofocamaacs -l- 0/10 3/10 | 4/10 6/10 |._.._.._.
Vaccine: Vaccine “A,” 0.
- Mice: strain, welghlng 14-16 gm. at injection. .

Organism: Strain 63.

immunization. Results obtained on the third and on the seventh
days were not significantly different. Tests at 10 and 14 days after
the injection of vaccine gave consistently higher values than at the
7-day interval.

COMPARISON OF VACCINES BY VARIOUS METHODS OF TESTING

Anti-invasive properties produced in mice by the injection of
typhoid vaccine were measured quantitatively by two methods:
(1) Mice given a constant dose of vaccine (0.05 cc. of the finished
vaccine) were tested with various dilutions of the test organism, in
which instance the result was expressed in numbers of lethal doses
mice were enabled to resist; (2) groups of mice given varying amounts
of vaccine were challenged with a constant test dose of organisms, and
results were expressed as the least amount of vaccine necessary to
protect mice against a specified challenge dose of organisms. The
evaluation of 10 vaccines by these two methods gave comparable
results as to the relative potency of each vaccine as an immunizing
agent (table 9).

The same vaccines were injected into rabbits, and the serums of
these animals were used in 2 types of passive protection tests. Results
of passive immunity tests did not agree with the values assigned the
vaccines by active immunization tests. Vaccine ‘“B” made from the
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Rawlings strain gave the lowest value on active or passive tests, yet
marked differences between this and other vaccines were demonstrated
by the active immunization tests. It was evident also that vaccine
“G,” having the highest value in tests of active immunity, was
mediocre in passive immunity tests. A possible explanation of this
finding was that other immunity factors contributed to the protection
of actively immumnized mice while in passive protection tests serum
antibody levels alone were being measured.

The “O’ agglutinin titers of the rabbit serums were not in agree-
ment with results of either active or passive tests of the efficacy of
vaccines except that the ‘““O” titer of rabbits given vaccine “B”
(Rawlings strain) was low. All vaccines produced relatively high
“H” agglutinin titers, and the lack of significance of this titer in re-
lation to protective ability was indicated by the high value produced
by the Rawlings strain of vaccine. The ‘“H” titers indicated in the
table corresponded to values obtained by tests which were formerly
used to determine potency of typhoid vaccine.

Agglutinins for S. ballerup (Vi) were produced in low titer by all
vaccines without any correlation to ability of serums to protect mice.
The low Vi titers obtained, even with the alcohol-killed vaccine,
agreed with the finding of Felix that vaccines given subcutaneously
fail to raise Vi agglutinins in rabbits.

Of the vaccines examined, vaccine “G”’ (made with strain 58 ac-
cording to the method recommended by Felix (1) in which alcohol
was used to kill the organisms) gave very high values on active im-
munization tests. Vaccine “G’’ and vaccine “A’’ were products of
the same lot of vaccine, differing only in the agents used in killing

and preserving the organisms.
DISCUSSION

The potency of typhoid vaccines as measured by active immuniza-
tion of mice is influenced by a number of factors. In order that
potency tests at various times and in different laboratories may be
comparable several parts of the test procedure shou]d be standardized.
The use of a stable standard vaccine to be used in immunizing mice
concurrently with the assay of vaccine of unknown potency would
appear to be indicated for the control of the variable factors of the
test. At the present time no such standard exists and it therefore
becomes important to attempt to control factors known to influence
the results of potency tests. i ’

The strain of mice used should be fully susceptible to E. typhosa
since the number of lethal doses resisted by immunized mice is in-
fluenced by the susceptibility of mice. The age and weight of mice
should be uniform and, although differences in the sex of mice ap-



15627 November 34, 1944

peared to be slight, this factor may influence the results. A sufficient
number of mice should be used to give consistent results.

The test organism should be virulent for mice and the basic sus-
pension of organisms should contain approximately the same number
of organisms for each test. Furthermore, cultures of a definite age
should be used in order to obtain uniformity of results. '

Due to the inability of mice to tolerate large toxic doses of organ-
isms, it is difficult to demonstrate differences in the potency of vac-
cines when doses of 0.25 cc. or more of vaccine are given mice. Smaller
doses of vaccine produce immunity in mice below the level at which
the toxic doses need to be used to demonstrate protection. Differences
in the potency of vaccine can be shown with small immunizing doses.
The vaccine should be given in one dose to avoid the effect of the sec-
ondary stimulation, and it should be given by the same route in all
tests. A definite time interval between injection of vaccine and chal-
lenge with typhoid bacilli should be established.

SUMMARY

The ability of typhoid vaccine to immunize mice against typhoid
bacilli may be measured quantitatively. A suggested procedure for
measuring the potency of typhoid vaccine, in which factors influencing
the results of tests are thought to be minimized, follows:

Each of 30 or more mice of any susceptible strain, 6-8 weeks old
and weighing 14-16 gms., is given 0.5 cc. of a 1:10 dilution of the
vaccine intraperitoneally. Equal numbers of male and female mice
should be used in each group. Fourteen days after the injection of
vaccine the mice are divided into 3 groups of not less than 10 mice
each, one group to receive approximately 100,000, one group approxi-
mately 10,000, and the third group approximately 1,000 lethal doses
of virulent typhoid bacilli (16-20 hours old) suspended in 5 percent
mucin.

At the time of the challenge, not less than 30 mice (set aside at the
time of injecting mice with vaccine) of the same strain, age, weight,
and equally distributed as to sex, are divided into 3 groups of not
less than 10 mice each. These groups are given doses of typhoid
organisms suspended in mucin so that in one group the majority of
mice die, in another the majority survive. These mice serve to
determine the lethal dose which shall be the greatest dilution which
kills 50 percent or more of mice tested. Pour plate colony counts
are made to determine the number of organisms present, and in this
fashion the virulence of the test organism is checked. The virulence
of a test strain should be such that not over 100 organisms suspended
in mucin are required to kill 5Q percent of mice. All challenged mice
should be observed for 72 hours. -



November 17, 1944 1528

The requirement that 0.05 cc. of vaccine protects at least 50 percent
of mice against not less than 10,000 lethal doses should be established.
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THE ISOLATION OF A FILTER-PASSING AGENT FROM THE
RABBIT TICK HAEMAPHYSALIS LEPORIS-PALUSTRIS
PACKARD!

By EpwaRrp A. STEINHAUS, Associate Bacteriologist, and R. R. PARkER, Director,
Rocky Mountain Laberatory, United States Public Health Service

In connection with the study of certain tick-borne disease agents in
southern Texas, two strains of an unidentified filter-passing agent, pre-
sumably a virus, were isolated from 2 separate lots of rabbit ticks,?
Haemaphysalis leporis-palustris, collected in July 1943 in connection
with a study of infectious agents resident in the tick population of
Camp Bullis, near San Antonio, Tex., being made by the United States
Public Health Service at the request of the Surgeon General’s Office

1'Contribution from Rocky Mountain Laboratory of the Division of Infectious Diseases, National Insti-
tute of Health,

1 The rabbit ticks from which this disease agent was recovered were collected by Principal Sanitary
Technician James M. Brennan, of the Office of the Post Surgeon, Col. Robert H. Duenner, Fort Sam Hous-
ton, Tex.,
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of the United States Army. Strain No. 1 was isolated from a lot of
1 nymph and 32 adult ticks injected subcutaneously and intradermally
into a guinea pig. Strain No. 2 was similarly isolated from a lot
consisting of 36 adults and 10 nymphs. Three other small lots tested
from this area gave negative results. ’

Guinea pigs, mice, and rabbits were susceptible to the agent, though
of the three animals, the guinea pig appeared to give the most distinct
reaction. This animal was susceptible when inoculated subcuta-
neously, intraperitoneally, intracerebrally, or when infectious material
was given orally. After an incubation period of 4 to 10 days, infected
guinea pigs usually showed a fever for 2 to 6 days with temperatures
varying from 39.6° to 40.4° C. The infection was never fatal, and,
when sacrificed at the height of the fever, the autopsied animals
showed very little gross evidence of disease. In fact, the only con-
sistent finding was an enlargement of the spleen to aboit one and one-
half to three times its normal size. Peculiar raised areas were observed
frequently on the surface of the spleen. Occasionally there was some
involvement of the inguinal and axillary lymph nodes.

Several ‘legs’” of the 2 strains were maintained in guinea pigs for
9, 11, 13, 16, 17, and 23 consecutive transfers.

No cross immunity was noted between this agent and those of Rocky
Mountain spotted fever or American Q fever.

Attempts to cultivate the agent on artificial media (North’s gelatin
chocolate blood agar, cystine-heart-agar, and Noguchi’s leptosplra
medium) were unsuccessful. On the other hand, it was maintained in
fertile hen’s eggs for eight passages, killing 30 to 50 percent of the
embryos. The agent grown in eggs was filterable through Seitz and
Berkefeld filters.

Smears of animal and egg tissues revealed no recognizable organism
when stained by Gram’s, Macchiavello’s, or Giemsa’s staining methods.

DEATHS DURING WEEK ENDED OCTOBER 28, 1944
[From the Weekly Mortality Index, issued by the Bureau of the Census, Department of Commerce]

Week ended
Oct. 28, 1044 | 108 Wesk,

Data for 93 cities of the United States:
Total

............................................................ 8,908 8,932
Potal Seatha sezs | REET
O 'y
A for 3 n r years %81
verage for 3prior years__._.___ ... .. . eoo_.o.........| 642 |______________
Deaths under 1 of age, first 43 weeksof year_________.___.______.__.. 26, 669 28, 455
Data from indus insurance companies:
P A0 fOPCe. - o oo o e 66, 836, 251 65, 993,
Number ofdeathelaims_ . _____ ... 13,211 12, 41R

Death claims per 1,000 policies inforce, annualrate__________.______..___. 10.3 9.8
Death claims per 1,000 policies, first weeksolyeu annual rate.._..._. 10.0 9.7




PREVALENCE OF DISEASE

No hcalth department, State or local, can effectively prevent or conlrol disease without
dge of whcn where, and under what conditions cases are occurring

. UNITED STATES

REPORTS FROM STATES FOR WEEK ENDED NOVEMBER 4, 1944
Summary

Although continuing the decline interrupted only once in the past
8 weeks, the current incidence of poliomyelitis, 451 cases, is above
that for any corresponding week since 1930. Increases occurred in
only 4 of the 11 States reporting more than 9 cases each, as follows
(last week’s figures in parentheses) : Increases—Ohio 31 (25), Michigan
24 (19), Missouri 13 (12), California 17 (15); decreases—New York
145 (182), New Jersey 17 (30), Pennsylvania 34 (36), Illinois 23 (27),
Minnesota 12 (24), Maryland 16 (17), North Carolina 18 (21). The
total for the year to date is 17,888, as compared with a 5-year median
of 8,170, and 11,379 for the same period last year, which was 91 per-
cent of the total for that year. .

Of the total of 145 cases of meningococcus meningitis, New York
reported 18, Pennsylvania and Ohio 15 each, and California 9. The
cumulative total to date is 14,626, as compared with 15,573 last year
and a 5-year median of 1,735 for the corresponding periods.

A total of 2,474 cases of scarlet fever was reported during the cur-
rent week, as compared with a 5-year median of 2,556 and last week’s
total of 2,412, The latter figure is the only weekly total recorded
since August that was above the respective 5-year median.

The current figure for influenza, 1,612, as compared with last
week’s total of 1,549 and a 5<year median of 1,429, is slightly above
the total for any corresponding week of the past 5 years. The
cumulative total since the week ended August 12, the week of lowest
incidence this year, is 11,065, as compared with 11,493 for the same
period last year and a 5-year median of 10,781.

Current reports of diphtheria, measles, smallpox, typhoid fever,
and whooping cough are below the respective 5-year medians.

Deaths recorded for the week in 91 large cities of the United States
totaled 8,902, as compared with 8,929 last week and 8,450 for the
3-year (1942—43) average. The cumulative total to date is 391,861,
as compared with 399,120 for the same period last year.

(1530)
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Telegraphic morbidity reports from State health officers for the week ended November
4, 1944, and comparison with corresponding week of 1948 and 5-year median

In these tables 8 zero indicates a definite report, while leaders imply that, although none was reported,

November 24, 1044

Meningitis,
Diphtheria Influenza Measles meningococcus
Week ‘Week Week Week
Division and State | ended— | Me-| ended— Me- ended— Me- | ended— | Me-
dian dian dian dian
N:v. Ngv. 1931)--43 Ngv. Ngv. 1939-43 Ngv. Nﬁo’v 1939-‘3 sz. Ngv. ms-“
1944 | 1943 1944 | 1943 1944 | 1943 1944 | 1943
NEW ENGLAND
0 1 3 64| )
[ 0 0 16 0
0 0 1 19 0
5 2 54 157| 2
2 3 0 22 1
3 1 18 14 1
9 9 13 1 5| 4 14 23 135 2
New Jersey....... 4 1 b { I 7 6| 12 182] 1
Pennsylvania.__.____ 5 8 13 3 1 33 143 3
EAST NORTH CENTRAL
Ohio____.__ 12 15 11 386 2
4 32, 3| 80, 2
3 9 8 39 1
18] 10 13| 232 1
9 4 11| 334 1
25 9 5 407] 1
17 8 1 17 0
3 3 1 6 1
6 1 1 109) 0
2 7 3 68| (1]
0 3 4 3 0
2 9 5 2 1
Delaware__.....__._. 0 0 1 12 0
Marylands..________ 2 7 1 14 0
District of Columbia._ 0 0 5 0
Vi - 15| 13 5 214 1
6| 8 3 30 1
27 29| [ 41 1]
10| 19 3 63 1
2 25 2 11 1
17, 8 11 26) 0
12 12 0 5 2
8 16 3 8 1
35 11 1 25 1
28 12 1
2 5 6 2| 0
17 6 1 2] 0
20 5 9| 14 0
63| 46| 29| M 2
2 1 2 57 0
3 0 3 [ 0
2 0 3 7 0
3 5 11 0
8 0| [\ 1 0
4 2 [ 8 0
0 0 11 0
o o 2 9 0
20 3 11 26| 2
9 0 42 22 2
22 35, 191 53 2
Total.......... 18| 403| 619 1,612 1,420 1,420 60| 3,162/ 1,771| 147 3
44weeks.__._.______. 10, 782]1, m[lz 632‘!349, m;n 654|157, 887,506, m}m 133}470, 16214, 628 735

1 New York City only.

3 Period ended earlier than Saturday.
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Telegraphic morbidity reports from Siate health officers for the week ended November
4, 1944, and comparison with corresponding week of 1943 and 6-year median—Con.

. Typhoid and
Poliomyelitis Scarlet fever Smallpox tyypphoid tevol:":‘
ek ek MoE | | ok

Division and State | 00— | M. | ended— | pq [ ended— | ppe | €Dded— | pqe.

dian dian dian dian

Nov. | Nov. 19‘?- Nov. | Nov. 194'.!30- Nov. | Nov. l’g‘ Nov. | Nov. 193'
4, 6, 4, . 4, 4, 6,
1944 | 1043 1944 | 1943 1944 | 1943 1944 | 1943

NEW ENGLAND

2 o o 2| 19 1 of o o o 1

1 2 1 7 9 7 0 0| 0| 0 0

o o o 6 8 o o o of o

s 8 3 107 10 10 o o o 3 2

0 3 0 9 (1] 0 0 1 0

sl 5 o 23 30 s o o o 1l .1

45| 16| 16| 185| 213] 178 o 8

17| 3 4 48 o o o 3

34 4 8| 161 183 I 0 8

311 2 20 2271 o o o 6

5| 1 72 51 0 1 1 2

B 23 1277 1860 o o o 2

24 7 118| 118 2 1 1 3

71 8 152l 1250 1] o o 1

7 & o o o 0

2 55 0 1 1 0

2 48 o o o 5

1 12 0 0 1 0

1 9 o 1 1 0

3 15 o o o 0

8 6] o 2 1 1

0 6 o o 0

0 4 o o 5

0 100 o o 0

1 83 o o 5

1 00 o o0 3

1 120 o o 4

2 17 o o 3

0 300 o o 7

1 717 o o 3

2 6/ o o 11

0 s o o 1

0 3 o o 3

0 14 o o 1

0 u o o 9

3 s o o 4

12 28 o o 7

12 7 o 1 9

1 o 1 13 o o 1

o o 40 1B o o 0

0| 0) 5 5 0 0 0

o s 28 al 1 o 2

11 2 1 3 o o 2

o 1 7 2l o o 1

1 15 9| 6 0 0 1

o o 1 ] o o 0

15, 42| 39 0 0 1

2 18 20| 12 0 0| 1

17| 50 163 134 o 0 3

451 250|260 2,474 2,800 3,556 4 7| 159

44 weeks ._............ 17,888)11, 379| 8,170/162, 900/116, 334/116, 334|340 655/ 1,252] 4,883 4,910] 7,578

2 Period ended earlier than S;

aturday.
3 Including pamtyphoid fever cases repomd separately as follows: Massachusetts 2; New York, 2; New
ersey, 2; Kentucky, 3; Arkansas, 1; Texas, 1; Arizona, 1; California, 1.
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Telegraphic morbidily reporis from State health o 8 for the week ended November
4, 1944, and comparsson with corresponding of 1948 and 5-year median—Con.

Whoo'plng oough ‘Week ended Nov. 4, 1944
Week
i Dysentery .
Division and State | _°2ded Me- i Rocky Ty-
dian, | An- alitis, Lep- spot- Tula-| 10
Nov. | Nov. | 1039 [thrax|, o [Bacil- Un- infec| 705V | ted remia fever
1&4 13'43 < bic | lary ’m" tious| fever
NEW ENGLAND
0 0
0 []
0| 0
0| 0
0) 0
0 1 0
168 3| 75i 0
77 20| 0| 0
104 0] 0
1 [ 0
0| 0
8 0
1 0
0 0
WEST NORTH CENTRAL
Minnesota. 3 0
0 0
0 0
0| (1]
0| 0
0| 0
0 0
0 0| 0
0| 0 1}
0 0| 0
1] 0 0
0 0 0
(1) 1) 2
0| 4 10
1 1 25
1 1 14
0 )] 0
0 0| 0
1 0 21
0 0 8
17| 1 11 0
6| 0, 0| 7
1 0, 0| 0
77 17 655 47
7 0 0 0
6 0 (1) 0
8 0 0 0
31 0 0 0
8 1 0 0
8 0 0 0
20 0 0 0
0 0 0 0
0 0 0
0 0 0
2 22 0
___60|__790 __6___0___ 3 6 134
— 20| 255 — 5 0 2 17 128
16|  207| 100
584/20, 540 478| 4,426
80814, 237 706| 3,716
048111, 009 481 42,463

1 Period ended earlier than Saturday. 4 5-year median 1939-43.
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WEEKLY REPORTS FROM CITIES
City reports for week ended October 28, 1944

November 34, 1944

throcn?hout the United
included in the table.
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NEW ENGLAND

Maine:

<

Portland....__._______

MIDDLE ATLANTIC

EAST NORTH CENTRAL

Ohio:

Cleveland...._._._..._.

Chicago........_......

AL Sﬂringﬂeld.--.---..-..

Detroit 1._____________

Duluth__.__._________

WEST NORTH CENTRAL
Minnesota:

See footnotes at end of table.
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City reports for week ended October 28, 1944—Continued

S N N (-} moo © OWW OO0 m™OMm © MO w oN oo S OO0 woee oNmo
Y3noo 3ujdooym
§§0ﬁ°ﬂ°ﬂﬂh“ e o oo © OCOCOC © ©OOC oo oo © oo o O oo S MO OOWm —-OoQO
-ered pus pjoyd4,
e O oo ©C OO0 © CoOoC oo oo © oo © oo oo S o0 oooe oooo
£08%0 xod[rewmg .
50580 J0AQ) }0[I808 e a © {§O° 3 ~Re wm ~ww N oo o QO ©m~ « 9o woow [
e © oo M OO © WVrm OO OO0 = NOoO © - O S O OOmO COOO
$9690 S]Y[AWO0] .
- - M O™ s OmMO Om CON N W o MY N M ©W oW (=111}
Syjvep sjuommeng ]
80580 ‘SNo00003 . o o o0 © mMOO N ~=CC OO0 S0 © oo © - OO0 C MO OO~D X2 -1-]
~ujmem ‘Sp|3uFueIY
S © Om © Moo N OCC OO0 OmNN © oo o o oo S mo Nooo =X-1-X—)
59590 SO[SVOIY
AW
o o eo © NoCo © o0 ©O oo © oom o -~ OO S OO0 OOCOm cooo
m sqI8e .
g 50850 oo el e il e e LR RN R
088-8380% S © wmOo S oo © O OO0 © oco © SO oo S OO0 ooCo =X -T—]
-u ‘spreqdeong
e &N oo - 000 O OO0 OO0 OY¥O © OO0 w -o ©ON - “2 NO W ocoCO
8980 spoyIydiqx .
X Pl ol P ! N ; :
I ' v ] ' i ' ] 1 ' ] [ vao4 ' L i ' il 1]
] oo m PoriiE i : m A S ' i
Voo Y - I ' \ ety = HE ] 1 ' '
by Pl 4 e B NP & iigi8 R
g v s 8 = ' g ' ‘o ' i <] 1 H
“EIPPER Y et B ddgiF B s TE 4
TIPS ;S 8% £958 g8 385 8¢ 8 M.5%F 4355 8 @ "
=% ARgR.EE | BEnoon SoicEaane.f | Qf3fes ¢ BE5af AiM0 Y itadd s
[9) hay 2R05.. o=t %]
& £ b0mTw 2 .mmec mw wa.mc & m mMNWBM m SE284a308 =R /A
S ‘© S
B Z 2z M &= a K & < 3 & P

See footnotes at end of table.
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City reporis for week ended October 28, 1944—Continued

5 & g Influenza ? g § 5 3 Sj '§
. 8
2 k-3
S $lasl2|2|8 3 3¢
33 s |5 & x|22y
2 E 8 pey 8. gg o
5|88 H g % g g2 33 HE
=] ;l ] g = |= & & @ @ Eg ;
MOUNTAIN—continued
Colorado:
Denver............... 3 0 3 0 4 1} 1} 0 9 0 0 0
Pueblo.._._. ... ___. 0 (1} (R 0 0 0 0 (1} 3 0 0 0
Salt Eake City....___. 0 1 0 1 3 0 0 10
PACIFIC
1 0]...... 1 6 0 6 2 5 (1} 1 0
1 0 2 2 10 0 1 0 2 0 0 0
[} (1} PR 0 2 0 0 0 (1} 0 0 1
1 0 4 1 9 2 8 6 32 0 0 8
0 (1} O 0 3 0 2 1 2 0 0 0
0 ) N PO, 1 15 1 i [] 2 9 0 0 1
Total.._._ ... 105 4 43 23 60| 335 | 198 | 587 0 4 459
Corresponding week, 1043_| 84 |_._.__ 76 22| 585 | ... 345 |_ ... 577 0 12 662
Average, 1939-43__________ 86 |- 69| 2203367 | __.__ 31315 ... 567 [} 26 948
1 Information has been received that the 29 cases of encephalitis reported in Detroit ln recent months
include Infectioml (12), lymphocytic choriomenimtitis (9), type undetermined (4), and infectious t;;gs
), ( uding Louis and eq! types) A recent change in the State tions groups all of
onn’x{;h:‘l: i and %nlres reportlnz of all types.
3 5-year median, 193943,

Dysentery, amebic.—Cases: New York, l, Cln 0, Topeka, .
Dm-y bacillary.—Cases: New York, ﬁn&mf Syracuse, 7; Cleveland, 3; Chicago, 1; Detroit, 5;
St. letimore, 1; Atlanta, 1; LosAngeles,
Dnealm, unspecified. -—C Ricﬁmond, 1.
—Cases New York, 1.
fever, endemic.—Cases: Clmrleston, 8.C., 1; Savannah, 3; Tampa, 2; Nashville, 3; Blrminghnm,
Mol 6, New Orleans, 4; Ddlm, 1; Houston, 5; San Antonio, 3.

Rates (annual basis) per 100,000 population, by geographic groups, for the 89 cities
in the preceding table (estimated pc’)pulatm, 1943, 33,926,300)

.,‘-_'; Influenza 2 %’ §
2 .1 8|2z 2| E
!5 NEIRARAR AL 1N
-~ F-l
k] £18 3 § § 8 §. B
—E £ 68| 8 g
? 43 = .gi S12|s| 8 §§ 8
K] = 2 5 ] g = > @ [
1) = = =] [ kY " 18
B2 | B2 g |38 BB 2 |8|z8|d
=3 [=% - = - O
£ |8 s |3 4 |8 21| =13 |8 e
=3 -] ]
- =] o o P=] ﬁ
Ala|d|&|2|2 |B|=|&8|8|2 |€
00| 00| 26} 0.0 233|20.9|94.1({23.5| 178| 0.0 0.0 78
6.9| 0.5 32| 28| 12| 88|47.7|50.9| 57| 0.0| 46 68
90| 06| 3.2 1.9 10{10.9] 30.9 | 13.5 9.] 00| 1.3 58
31.8) 20} 9.9 20 16 | 11.9 | 75.6 | 39.8 76] 0.0} 0.0 117
27,81 0.0(21.2| 82 13.] 6.5150.7|37.6 | 141| 0.0 0.0 150
J177| oo|17.7|11:8| 24| 59150.4| 59| 136 0.0 0.0 65
60.3| 00| 0.0| 2.9 14| 5.7|80.3| 57 77| 0.0 | 28.7 14
47.71 0.0 23.8| 0.0 40| 0.0) 7.9 7.9 175] 0.0| 7.9 119
2.6 1.6 9.5| 7.9 71| 4.7 (36.4]17.4 7| 00] 16 16
16.2| 0.6 | 6.6 | 3.5 32) 9.2 51.6 | 30.5 90| 00| 3.7 71
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PLAGUE INFECTION IN SAN BERNARDINO COUNTY, CALIF., AND
TACOMA, WASH.

Plague infection has been reported proved in a pool of 67 fleas from
7 ground squirrels, C. fishert, taken Oct. 10 from Green Valley, 8 miles
west of Big Bear Lake, San Bernardino County, Calif., and in a pool
of 50 fleas from 23 rats, R. norvegicus, collected Oct. 23 at the water-
front, Tacoma, Wash. '



FOREIGN REPORTS

CANADA

Provinces— Communicable diseases—Week ended October 14, 1944.—
During the week ended October 14, 1944, cases of certain communi-
cable diseases were reported by the Dominion Bureau of Statistics of
Canada as follows:

AL | B To
berta bia

Prince | x;, New o Mani-| . 58S

Disease Edward| 3'°73 | Bruns- [ §ue-| 91 AN patch-

Island | Seotia | “gioy oo | tario | toba ewan

Chickenpox._, 33 | 81 w 59 7

Dij htheria 59 6 3 8
Dysen

B 20 | I

Un:

Measl
Meningltis meningococ-

1
2
Poliomyelms-_.
Scarlet fever_. .. _ 15
Tuberculosis (all forms) 6 65
hoid and paraty-
phoid fever 1n 30 b7 PR PO
Undulant fever. 5 PO IR M
ereal diseases:
28 24 76 115 42 26
7 13 87 9 14 10
20 158 35 9 2

tal

29 303
1 86
3 32
2

2

14

8

206

1

171

130

326

283

1 45
- 5
68 413
22| 259
21 276

1 Inclqdec 12 cases, delayed reports.

JAMAICA

Notifiable diseases—/4 weeks ended October 21, 1944.—During the
4 weeks ended October 21, 1944, cases of certain notifiable diseases
were reported in Kingston, Jamaica, and in the island outside of
Kingston, as follows:

Disease Kingston| Othet lo- Disease Kingston| Othet lo-
14 || Puerperal fever....._._ ... |.....__. 1
2 36 42
17 || Typhoidfever.._.._.___._______ 13 76

3

(1538)
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NEW ZEALAND
Notifiable diseases—4 weeks ended October 7, 1944.—During the
4 weeks ended October 7, 1944, certain notifiable diseases were reported
in New Zealand as follows:

Disease Cases | Deaths Disease Cases | Deaths

Trachoma.

Tuberculosis (all forms)
Typhoid fever. _.._.._
Undulant fever____

WORLD DISTRIBUTION OF CHOLERA, PLAGUE, SMALLPOX, TYPHUS
FEVER, AND YELLOW FEVER

From medical officers of the Public Health Service, American consuls, International Office
of Public Health, Pan American Sanitary Bureau, health section of the League of Nations,
and other sources. The reports contained in the following tables must not be considered
as complete or final as regards either the list of countries included or the figures for the
part_lcu ar countries for which reports are given.

: CHOLERA
[C indicates cases]

NbrE.—Since many of the figures in the following tables are from weekly reports, the accumulated totals
are for approximate dates.

January- | Septem- October 1944—week ended—
Place August
1044 1044 7 14 21 =

[C indicates cases; D, deaths; P, present]

AFRICA
Algeria.____. - C 2 39 17
Bechuanaland. ... : C . P
Belgian Congo C ! 4 8 -
Pla%le-infected o1 2 J R P e
British East Africa:
Kenya._.. (o] 6 5 1
Uganda... C 5
Egypt... [o] 639 2
PortSaid ._......_....... ... ... .. _...C 71 [ U SR 1. ..
Swez__ .. __.___.___....... . _........C 187 | |l ) N PO,
French West Africa: Dakar . . ... C 308 164 19 ) 2N PRI
Madagascar. ... oo eeeans C 80 5
Morocco (French). .. C 139 : 2 PSR PRI R AR
Rhodesia, northern_...._. C ) S RSN PRSI [ RO E,
Senegal . C 29 ) b8 PN PRI RN SN
Tunisia. . oo oo .. [o] 1 9 - 1
Union of South Africa........_._._._____._...__ (o} 23 13
ASIA
hina:
Chekiang Province.._.._..__. --C P
Foochow._ ... C P
P 2104 -
7,252 455
57
ales! 20 8 6 6 foceoon
Plague-infected rats. .. 53

See footnotes at end of table.
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PLAGUE—Continued
January- &gﬁm. October 1944—week ended—
Place Auast
1 104 7 14 21 2

Peru:

Hawaii Territory:
Hamakua District. .. - D

35
Plague-infected rats ¢ 349

1 For the period Oct. 1-10, 1944 .
2 From the of the outbreak in August 1944,
3 Includes 1 death from pneumonic plague.
4 53 fleas were also proved positlve ! l!)hgue on Mar. 7, 1944,
A ;‘I:scth;gs 12 plague-infected lague-infected tissue in & pool of 8 mice was also reported during

SMALLPOX
[C indicates cases; D, deaths; P, present]

udan An lo-E tian
Sudangr ~ )m )
Tun

Union of South Africa.

See footnotes at end of table.
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SMALLPOX—Coatinued
\ . October 1944—week ended—
January-
Place August
104 | 104 7| u| = 2
EUROPE
............... [o} 1
7 PPN (o] P R
Great Britain ——- [o} 118
..-C 8| -
I - C 638 123 48 332
gp‘ln """ I 8 l:; ol
Turkey S, c 5,628
NORTH AMERICA
Dominican Republie. .. ... _._._.._...___ ] 1 -
Guatemala. ——- C 8 1.
Honduras. ... ... ... C 9 -
Mexioo.... e cmccmeaacceccameceanne C 2,208 |_
Panama (Republic) .C 1 --
SOUTH AMERICA
Bolivia. (o} 754
Brazil - .-C 610 138 20| 2o
hile. - [o} ] - 15
Colombia___...___..________ C 341 19 3 b 3 -
cuador..._....... ... ... C 19 JR PPN HOR,
Peru - (o] 236 -
Lima o een [o] 19 N RN M, -
Venezuela ... oo _oooeo.... C 314 54 | - R I
1 For the period Oct. 1-10, 1944.
2 Includes 4 imported cases.

3 Includes 1 case imported from the Middle East.

TYPHUS FEVER
[C indicates cases]

2,330

K
888300

-
-
-

o=
88388y

[
h—gﬁ

T

'

'

'

T

'

'

|

'

N
=

»

K-
£8888. ... B8

nlad

See footnotes at end of table.
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TYPHUS FEVER=Ceatinued

Se .| October 1944—week ended—

January-
August

Place
1944 SN B | 1 21 )

NORTH AMERICA 3

C 157 | 1Y DO ESUR SR,
92 :

1 For the period Oet. 1-10, 1944.
3 A report dated Mar. 30, 1944. states that an estimated 800 deaths from typhus fever have been reported

in Western Aden Protectorate, Ara
3 Cases of typhus fever listed ‘in t.hns area are probably of endemic type.

YELLOW FEVER
[C indicates cases; D, deaths]

AFRICA

Qa

[ololelolelolele]

Yendi.
Ivory Coast: Abidjan
Portugese Guinea: Port Bintam_._._

EUROPE

“Portugal: Lisbon.¢

B D) DO QO

partment ’ D
Venezuela: Tachira State. .--- C

l Includes 11 suspected cases of yellow fev
During the week ended Sept. 30, 1944, l case of yellow fever was reported in Gold Coast, no location

tnx given.

Aoeording formationdatedla.n 21, 1 it is reported that a vessel which called at islands of
Sao Tome and Cspe Verde arrived at Llsban.mormm, l:}vglth cases of yellow fever on board. tho

X



