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Most laboratories in which examinations of typhoid stools are car­
ried out, receive their specimens at various lengths of time after pas­
sage by the patient. In warm weather, stools, particularly if they are
liquid, are apt to show, after 12 or more hours, a marked increase in
the number of other bacteria as compared to that of the typhoid bacilli
present. Since there is no satisfactory enrichment fluid for the typhoid
bacillus, the success or failure in isolating typhoid bacilli from stools
by our present methods depends primarily on the proportion of typhoid
to other bacteria present; Ficker and Hofmann/ for example, esti­
mated that 1: 300 represents the lowest proportion of typhoid that
still gives positive results. Hence, it seems highly desirable to pre­
serve the original proportion of typhoid to other bacteria (that is, to
prevent overgrowth of the typhoid by the latter) from the time that the
stool is passed until it reaches the bacteriologist. The method to be
described accomplishes this result, not only for periods of 8, 12, or 24
hours, but for a number of days; it therefore not only obviates the
inaccuracies of diagnosis resulting from the usual delay in the arrival
of specimens at the laboratory, but also permits of specimens' being
sent from a whole state or country to a central station for examination.

Our first experiments in this direction were concerned with the use
of hypertonic solutions of sodium chlorid. Preliminary tests as to
the effect of the salt solution in various strengths on pure cultures of
typhoid bacilli indicated that a 5% solution was the strongest that
could be used without causing a rapid drop in the number of typhoid
bacilli present. Sodium chlorid in this strength undoubtedly exerts

* Received for publication December 4, 1915.

1 Arch. f. Hyg., 1904, 49, p. 229.
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654 OSCAR TEAGUE AND A. W. CLURMAN

a marked inhibitory action on the growth of Bacillus coli. A series of
typhoid stools were treated in this way, 5 C.c. of a suspension of each
of the stools having been added to 5 C.c. of 10% sodium chlorid and
another 5 C.c. of the stools to 5 C.c. of 0.6% sodium chlorid, as control.
Attempts were made to isolate typhoid bacilli from both mixtures after
they had stood at room temperature for 24 hours, 48 hours, 3 days,
and 4 days respectively. In every instance typhoid bacilli could be
recovered from the mixture containing 5% sodium chlorid after a
longer interval than from the control mixture. Since we later found
in glycerin a better medium for this purpose, it is unnecessary to tabu­
late these earlier results. Table 1 demonstrates the superiority of
25% glycerin over 5% sodium chlorid as a preservative of typhoid
stools for delayed examination.

TABLE 1

COMPARISON OF 25% GLYCERIN AND 5% AND 0.60/0 SODIUM CHLORID AS PRESERVATIVES FOR

TYPHOID BACILU IN STOOLS

Methylene·blue Eosin Plates
Period of Delay and

Preservative Used 1:100,000* 1:10,000 1:1000 1:100

Typhoid Others Typhoid Others Typhoid Others Typhoid Others
-------------------

At once........................... 0 1 0 0 0

J'6% NaCl.................. 0 2 1 5 4 36
24 hr. 5% NaCl. ................. 0 1 0 1

l25% NaCI.. ................ 0 1 1 1

J'6% NaCI.................. 0 50 (} 122 0 co
48 hr. 5% NaCI.. ................ 0 2 0 5

l25% glycerin............... 0 0 0 0

J'6% NaCI.................. 0 27 0 100 0 Num. 0 co
72 hr. 5% NaCl.. ............... 0 13 0 16

l25% glycerin ............... 0 0 0 0

J'6% NaCl.. ................ 0 ';0 0 Num. a co 0 co
4 da. 5% NaC!.. ................ a 21 0 85

l25% glycerin ............... a a 0 7

~.6% NaCI. ..............•.. 0 Num. a Num. 0 co 0 co
5 da. 5% NaCl.. ................ 0 5 a 31 a Num.

l25% glycerin............... ..
I

0 47 0 25

Num. = numerous; co = infinite numbers.
* Representing the dilution of the suspension of feces used for inoculation.

A stool of a typhoid-carrier, M. B., was rubbed up in 0.6% salt solution
and filtered first through cotton and then through filter paper. After this
treatment it could be assumed that the typhoid bacilli were uniformly dis­
tributed throughout the filtrate. Five cubic centimeters of the filtrate were
added to 5 C.c. of 50% glycerin, another 5 C.c. to 10% sodium-chlorid solution,
and finally 5 C.c. of the filtrate were added to 5 c.c. of 0.6% sodium chlorid
as a control. The test tubes containing these mixtures were kept at room
temperature in a dark closet. After intervals of 1, 2, 3, 4, and 5 days dilutions
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ISOLATION OF TYPHOID BACILLI FROM STOOLS 655

of the 3 mixtures were prepared and 1 loop of each dilution was spread over
one quadrant of an eosin methylene-blue plate and also on a quadrant of
an eosin brilliant-green plate.

The number of typhoid colonies and the number of other colonies
developing in each quadrant are recorded in the table. The dilution
of the suspension of feces with which the quadrant was inoculated is
indicated at the top of the column. For the identification of the
typhoid bacilli, the appearance of the colonies and a macroscopic agglu­
tination with immune serum on a slide were considered adequate since
the stool was obtained from a person known to be a typhoid-carrier.

The eosin methylene-blue plate was recently devised by Holt-Harris
and Teague2 and the eosin brilliant-green plate by Teague and Clur­
man.a The same material was inoculated on both kinds of media in

TABLE 1-COl~tin!ted

COMPARISON OF 25% GLYCERIN AND 5% AND 0.6% SODIUM CULORID AS PRESERVATIVES FOR

TYPHOID BACILLI IN STOOLS

Methylene-blue Eosin Plates Brilliant·green Eosin Plates

00

80
2

NUID.
1

o
o

26

o
15

00

7
o

00

Num.
o

1:10 1:1 1:1000 1:100 I 1:10 1:1

TyPhOidlothers Typhoid Others TYPhOidiothers Typhoid OtherslTyPhOid Others TYPhOidl Others

3 I 6 • . . . 0 I 0 1 0 I 3 0 35 0

15 Num. .. .. 0 0 9 0 I 30 20
4 I 4 • . • . 0 0 2 0 3 0 15 (}
1 i 5 .. .. 0 i 0 0 0 1 0 35 0

! i

~ I' NU~. 2 ~ g I 118 g NUW' :,' ~
1 I 9 22 28 0 0 0 0 0

I

. . . . 0 INurn. 0 Num. i 0
o NUID. 0 00 0 3 0 26 I 0
2 I 1 18 7 0 0 0 0 I 0

o
o

o
2

'Num.
i 0

00

5

o
12

12

00

o

73

o
o
o

o
o
(}

28
7
o

Num.
o
o

o
o
o

o
o
1

116
57

(}

00

3
o

o
1

o
2

Num.
o

Num.
o

o
18

2
16 i

DO

o

00

o

order to obtain a more accurate picture of the action of the preserva­
tives. With the eosin brilliant-green plate B. coli is inhibited to a
great extent, so that one cannot judge from this plate alone of the
relative numbers of typhoid bacilli and colon bacilli present at different
intervals. The methylene-blue eosin plate indicates with fair accuracy

2 Jour. Infect. Dis., 1916, 18, p. 596.
3 Ibid., p. 647.
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656 OSCAR TEAGUE AND A. W. CLURMAN

the proportion of typhoid bacilli to other bacteria present, but is not
able to demonstrate the presence of a very small proportion of typhoid
bacilli as does the eosin brilliant-green plate. The inoculation of the
two kinds of media with the same material served the additional pur­
pose of allowing us to make a comparative study of the mode of action
of these two media.

It is seen from Table 1 that during the first 24 hours both the
typhoid and the colon bacilli (we shall call the fecal bacteria colon

TABLE 2

RESULTS OF THE USE OF VARIOUS PERCENTAGES OF GLYCERIN AS PRESERVATIVE IN THE

EXAMINATION OF TYPHOID STOOLS

Period of Delay and Percentage
of Glycerin Used as a

Preservative 1:100,000*

Methylene-blue Eosin Plates

1:10,000 1:1000

At 00.......................... 1 ~.~~~.'d ~~~' T.~h~'d ~.t.h~~' 'lYO:O'd Oll:",
r .6% NaCl i 0 0 4 56

24 hr. J 20% glycerin 1 0 0 4 0
125% glycerin................... 0 1 1
[30% glycerin................... 1 0 2

I .6% NaC!.. .................... 0 10 0 54 0 Num.
48 hr. 20% glycerin................... 0 1 0 5

125% glycerin................... 0 0 0 3
[ 300/0 glycerin.......... Oa ••• .. 0 0 1 2

r .6% NaC!. ..................... 0 28 0 62 0 Num.
3 da. 120% glycerin................... 4 1

25% glycerin................... 0 3
I 300/0 glycerin................... 2 0

r .6% NaC!. ..................... 0 21 63 0 Num.
4 da'120% glycerin................... 1 2

25% glycerin................... 2 2
[ 30% glycerin.................. 1 1

* Representing the dilution of the suspension of feces used for inoculation.
Num.= numerous; IX> = infinite numbers.

bacilli, since no attempt was made to separate them into groups in
these experiments) increase in number in 0.6% NaCI solution, the
latter more rapidly than the former, however. In 5% NaCI solution
and 25% glycerin both types of organisms remain constant as to
number and proportion.

After 48 hours B. coli has increased enormously in 0.6% NaCI
solution, so that typhoid bacilli can no longer be recovered even on
the eosin brilliant-green plate. In 59'0 sodium-chlorid solution B. coli
has increased, but to a much less extent than in the control mixture,
while the typhoid bacilli have decreased in number. In 25% glycerin
there is still very little change in the proportions or numbers of B. coli
and typhoid bacilli present.
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ISOLATION OF TYPHOID BACILLI FROM STOOLS 657

After 3 days there is a still further increase in B. coli In 5%
sodium-chlorid solution and typhoid bacilli are no longer found. In
the glycerin mixture B. coli has not increased and typhoid bacilli
are reduced to about half the original number. After 4 days the same
picture is presented.

After 5 days typhoid bacilli are still present in almost 50% of the
original number in 25% glycerin, while colon bacilli have increased
only slightly.

TABLE 2-Continued

RESULTS OF THE USE OF VARIOUS PERCENTAGES OF GLYCERIN AS PRESERVATIVE IN THE

EXAMINATION OF TYPHOID STOOLS

Methylene-blue
Eosin Plates

Brilliant-green Eosin Plates

1:100 1:10,000 1:1000 1:100 1:10

Typhoid ~hers 'l'yphoid I Others 2'YPhoid Oth~ 'l'yphoid 1_Other~ 'l'yphoid I.' Others

14 27 .. . . . . . . .. . . 3 7 12 25 NUll. . ....
I

(j Num. 0 2 1 12 4 76 10: Num.
17 24 (} 0 12 2 Num.
39 15 2 1 20 4 115 35
20 20 0 0 3 14 Num. Num.

Few Num. 3 10 2 58 4 Num.
13 26 2 1 15 0 68 30
10 23 2 0 8 1 95 30
7 5 0 0 6 2 50 50

0 Ci) 29 0 Num. 0 Num. 0 Ci)

15 15 0 0 13 5 51 11
12 16 (} (} 8 1 65 15

3 17 (} Q 5 3 40 15

0 Ci) 0 38 0 Num. 0 Ci)

10 15 1 0 6 0 79 8
7 11 2 0 67 2
4 9 0 0 3 0 27 (}

01Dviously, it will be impossible in practice to obtain constantly the
same final percentage of glycerin with different specimens, since stools
vary greatly as to the amount of water contained. Hence it was neces­
sary to determine whether fairly wide variations in the percentage of
glycerin would still yield satisfactory results.

For this purpose the stool of a typhoid patient (2. S.) was suspended in
0.6% sodium-chlorid solution and filtered first through cotton and then through
filter paper. Five cubic centimeters of filtrate were added to 5 C.c. of 40%,
50%, and 60% glycerin, severally, and to 0.6% sodium-chlorid solution as
a control. The test tubes containing the mixtures were kept in the dark at
room temperature. At 24-hour intervals dilutions in salt solution were pre­
pared and 1 loop of each was spread over one quadrant of an eosin methylene­
blue plate and on a quadrant of an eosin brilliant-green plate. The results
of this experiment are recorded in Table 2.
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TABLE 3
RESULTS OF THE USE OF DIFFERENT PERCENTAGES OF GLYCERIN AS PRESERVATIVE FOR

TYPHOID STOOLS

----1-------- ------

Methylene-blue Eosin Plates
Period of Delay and

Percentage of Glycerin Used
as Preservative

1:100,000* 1:10,000 1:1000 1:100

00

16
o
()

00

Num.

00

11
Num.

20

00

Num.
1

I

'Num.
2
1
o

i 00

IN~m.

I ...
INum.
IN~m.

o
o
o

5
o
(}

()

1
o
()

3
1
2

o
1
o

00

Num.

Num.
11
o
o

00

Num.
Num.

o

00

Num.
Num.

o

Num..
32

Num.
4

o

(}

(}

o
o

o
1
o
o

o
o
o

30

Num.

Num.

Num.o

3

Num.

Num.

Num.

Num.

I
'"...

o

o

o

o

TYPhOidlOthers Typhoid Others Typhoid Others ~PhOidl?ther~

Patient 0. E.
X-25.

Atonce \ 0 0 0

r.6% NaC1.. . . . .• . . . . .. .. . ) 6 1 49 1
24 hr.J20% glycffin 1 U 0 0 (} 4

]25% glycerin............. (} (} 0 (} ()
l30% glycerin............. 0 0 0 0 1

r.6% NaC!................ 0 12 0 41 1 Num.
48 hr.J20% .glycerin 1 () 0

125% glycerin............. 0 (}
l30% glycerin............. 0 0

r.6% NaC]. 1,

3 da.J20% glycerin .
125% glycerin [
[30% glycerin I

I
r.6% NaCI.. 1

4 da.J20% glycerin ;
]25% glycerin .
[30% glycerin .

r.6% NaC!.. .
5 da.J200/0 glycer!n .

125% glycerlO .
[30% glycerin .

r.6% NaC]. .
7 da.J20% glycerin .

125% glycerin
1\30% glycerin I

I

~
.60/0 NaC]. ....•.......... 1

9 da. 20% glycerin ...........•.
25% glycerin .

[30% glycerin .

00

Num.
Num.
Num.

Num.

00

Num.
Num.
Num.

i ...
INurn.
Num.
Num.

1
1

00

76
57
12

N;;JiJ.
42
21

Num.
57
68
24

00

Num.
Num.

25

00

Num.
Num.

56

N~:.\!
75
60
34

o

(}
(}

o

o
o
o

(}
(}

(}

(}

o
1

00

11
15
2

21
11
10
10

99
12
8
6

Num.
13
7
4

Num.
62
35
11

Num.
28

9
2

(}

o

o
o
o
()

o
o
o
o

()

o
()

o
(}

o

o
o
o

3

1
o

34
o
o
I)

30

90

Num.
5
1
o

Num.
6

]8
4

Num.
Num.

IN:~.

IN~
, 00

I 00

I Num.
.----------'----:.-----'-----'------

o

o
o

()

o
o
()

o
o
o
o

()

o
o

o

Patient M. W.
X-25

At once.- .

J
.60/0 NaC!. .

24 hr. 200/0 glycerin .
]25% glycerin .
[30% glycerin•............

r.6% NaC!.. .
48 hr.J20% glycerin _..

125% glycerin••...........
l30% glycerin .•••.........

I
.6% NaC!. ......••••••.•.

3 da. 20% glycerin ...•.......•.
25% glycerin .

l30% glycerin .

1
.6% NaC!. ...••.•...•....

4 da. 200/0 glycerin•••.••.......
25% glycerin .

l30% glycerin ...........•.

r.6% NaC!.. .....•....•••.
5 da.J20% glycerin ...........•.

125% glycerin .
l30% glycerin ..•..........

J

.60/o NaC!. .
9 da. 20% glycer!n ..

25% glycerm .
l30% glycerin .
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TABLE 3-Continued

RESULTS OF THE USE OF DIFFERENT PERCENTAGES OF GLYCERIN AS PRESERVATIVE FOR

TYPHOID STOOLS

Methylene-blue Eosin Plates I Brilliant-green Eosin Plates

-1~--===~1-1=-1:1~__I=~-!~==~=J;o-=-==--;;---=
Typho;d l<>t"'":' '!'Yph0".'10th'"ITYPhO".' O~h'" I"'yphoid lOth", iTyt'h"".'IOt"m TYP,,";aI.'""".'.

10 15 160 I (} 12 0 86
!

7 Num.
Num.
Num.
Num.

10
12

11
2
2

21
3
3

(}

2
o

(}

:YJ

22
?
7

69
12
B

Num.
.Num.
Num.

Num.
Num.

1

:YJ

Num.

29
20

21
7

3
7

13

4
27

6

Num.
44
31

Num,
Num.
Num.

Num.
Num.

14

:YJ

:YJ

17

, :YJ

I :YJ
I Num.
I

1
o
(}

(}

o
(}
()

(}

1
(}

o
(}

(}

o
o
o
(}

o
(}
(}
()

()

a

(}
I)

o
(}

o
(}

o
(}

o
o
o
(}

o
(j

o
(}

1
2
o
(}

(}

o
o

1
(}

(}
(}
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o
o
o

51
6
o
(}
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()

()
()

Num.

47
2
o
()

34
(}

o
o
o
()

Num.
a
3
o
()

()
(}

o
:YJ

o
()

o
:YJ

1
o
()

:YJ

o
o
o

10
3
o
1

(}
(}

3
o
(}

1
(}
(}

2
(}

o

(}
(}
l}

o
o
2
2
o

o
1
2
o
1
2
2
1

o
(}

a

12
(}

o
o

.Num.

I !
Num.

1
o
o

Num.
2
o
o
:YJ
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o
o

15
(}
(}

o
(}
()

(}

(}

(}

1
1

:YJ

1
3
1

Num.
(}
(}

1

:YJ

o
o
(}

:YJ

o
o
(}

:YJ

o
1
(}

17
2

Ii
3
1

10
(}

o

7
o
()

o
o

o
()

(}

12

o
10

9

8
12

3

(}

17
5
5

6
5
8
3

38
25
11

12
12
2

Num.
o
(}

o
Num.

10
3
o

:YJ

2
o
(}

4
(}
(}

76
o
o
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1
o

12
o
o

7
2

31
!)

I :YJ

15
17
17

Num.
1
1
1

:YJ

o
1
o
:YJ

3
5
1

o
2
1

87
46
28

Num.
2;;
30

Num.
15
8

Num.
3
8

5
11

91

Num.
Num.
Num.

61
68
42

56
62
59

Num.
Num.
Num.

Num.
45
40

Num.
a
3
1

:YJ

Num.
7

Num.
1
o

Num.
1
o

Num.
9
1

Num.
4
o

35
2

2
7
2

:YJ

13
3
o

:YJ
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10

3
6
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TABLE 3-Continued

RESULTS OF THE USE OF DIFFERENT PERCENTAGES OF GLYCERIN AS PRESERVATIVE FOR

TYPHOID STOOLS

Methylene-blue Eosin Plates
Period of Delay and

Percentage of Glycerin Used 1:100,000* 1:10,000 1:1000 1:100
as Preservative

TYPhOidl Others Typhoid Others Typhoid Others Typhoid Others

Patient M. B.
X-25

At once......................... 0 1 Num.

f"6% NaCl. ............... 0 6 0 30 1 Num.
24 hr. 20% glycerin ............. 0 0 0 8

25% glycerin ............. 0 0 0 2
l30% glycerin ............. 0 0 0 4

f'6% NaCI................ 0 35 0 110 Num.
48 hr. 20% glycerin ............. 0 25 Num.

25% glycerin•............ 0 0 0 13
l30% glycerin ............. 0 5 0 19

f"6% NaCl.. .............. 0 13 0 28 Num. 00

3 da. 20% glycer!n............. 0 Num. 0 Num. 0 Num.
25% glycerIn............. 0 NUill. 0 NUill.

[30% glycerin ............. 0 0 0 Few

r.6% NaCl. ............... 0 30 0 50 NUill. 00

4 da.~20% glycerin ............. 0 2 0 NUill. 0 NUill.
25% glycerin ............. 0 0 0 6

[30% glycerin ............. 0 0 0 0

r6% NaCl. ............... Num. NUill. 00 00

5 da. 20% glycerin ............. 0 NUill.
25% glycerin............. 0 NUll.

[300/0 glycerin ............. 0 10

{"6% NaCl.. .............. 0 63 Num. 00

7 da. 20% glycerin ............. 0 Num. 0 00

25% glyecrin............. 0 NUill. 0 NUill.
l30% glycerin ............. 0 0 0 6r% N.el.. .............. Num. 00 00

9 da. 20% glycerin............. 0 NUill. 0 Num.
25% glycerin ............. 0 NUill. 0 NUll.
30% glycerin ............. 0 4 0 6

* IWpresenting the dilution of the suspension of feces used for inoculation.
Num. = numerous; - = too many colonies to make the determination of typhoid bacilli

possible; 00 = infinite numbers.

Table 2 indicates that final concentrations of 20% and of 30%
glycerin preserve the typhoid bacilli in the stool and prevent the
growth of colon bacilli for a period of 4 days as satisfactorily as 25%
glycerin.

Table 3 shows the results of similar experiments with other stools.
The feces were filtered through a loose layer of cotton only, in order
to approximate the actual conditions of practice more nearly, and the
examinations covered longer periods. A dash in the table indicates
that the colonies in that quadrant were so numerous and consequently
so small that it was impossible to determine whether or not typhoid
bacilli were present or, if present, it was impossible to estimate their
number accurately.
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ISOLATION OF TYPHOID BACILLI FROM STOOLS 661

TABLE 3-Continued

RESULTS OF THE USE OF DIFFERENT PERCENTAGES OF GLYCERIN AS PRESERVATIVE FOR
TYPHOID STOOLS

Methylene-blue Eosin Plat~s
I

Brilliant-green Eosin Plates

1:10 ___I:_I__I~~__I~~_i __~_O__ I. 1:1

TyP~IOt":':"'1'yphold!O'h", ITypboldIO'h", TyphOid O'h'"!"'yPbOkIO'b",k~"""'"IO'h"'_

: !, I I

2 INUll. 5 NUll. 1 0 {} 0 0 0 \ 6 2

00 0 1 1 7 25 52 , Num.
NUll. 6 Num. 0 0 0 0 1 0 ! 8 2

4 NUll. 6 NUll. 0 0 0 0 1 1 16 1
Num. 6 NUll. 0 0 0 0 {; 0 4 1

00 0 22 NUll. 00 00

1 NUll. 4 00 0 1 {} 0 1 2 74
0 NUll. 2 NUll. 0 0 0 0 {} {} 2

NUll. NUll. 0 0 0 0 2 {} 1

2 14 NUll. 00

0 NUll. 0 {} {} 0 0 0 10
0 NUll. 4 NUll. 0 0 0 0 0 0 1
0 NUll. 2 NUll. 0 0 0 0 0 0 I 0

I

I ... 0 6 0 31 NUll. I 00

NUll. 0 0 0 0 1 0 6 20
0 NUll. 1 NUll. 0 0 0 0 0 0 2 1
1 NUll. 8 NUll. 0 0 0 0 0 0 3 1

NUll. 00 00 00
2 NUll. 5 00 0 0 0 4 7 47
0 00 5 00 0 0 0 0 5 1
1 NUll. 8 NUll. 0 0 0 0 14 4

0 NUll. 00

3 00 2 00 0 0 0 1 0 17 NUll.
0 00 2 00 0 0 0 1 0 2 B 0
0 Num. 1 Nun 0 0 0 0 0 0 9 1{}

0 NUll. 0 0
NUll.]

0 1 1 1 11 1500 o I
0 00. 4 00 0 0 I 0 {} 0 0 5 1
0 NUll. 2 Num 0 0

i

0 {} 0 0 3 0

It is seen from Table 3 that B. coli is not inhibited so well in 20%
glycerin as in the other two mixtures, and typhoid bacilli decrease in
number a little more rapidly in 30% glycerin than in the others, but
all three percentages yield eminently satisfactory results. By furnish­
ing 30% glycerin in sterile bottles to which some of the stool is to be
added it will be easy to obtain in practice final concentrations lying
between 20% and 30%.

In order to determine more accurately the total number of viable
organisms in the glycerin mixture after different intervals of time it
was decided to plate in plain nutrient agar 0.5 C.c. of appropriate dilu­
tions and record the number of colonies.

A mixture of 6 typhoid stools and 6 normal stools was used to insure a
great variety of fecaf bacteria. The stools were emulsified in salt solution,
thoroughly mixed together, and filtered through a thin layer of cotton. Five
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662 OSCAR TEAGUE AND A. W. CLURMAN

TABLE 4

RESULTS OF THE USE OF GLYCERIN AS A PRESERVATIVE IN THE EXAMINATION OF TYPHOID STOOLS

Enda Plates

3
Num.

8
Num.

1:10,0001:100,000

°
26

Num.

o

°

1:10,000,000* 1:1,000,DOO

2,000,000

1,800,000
65,000,000

1,500,000
758,000,000

800,000
900,000,000

:Sumber
of

Colonies
per 0.5 c.c.

350,000
15,000,000,000

Ty- Ty· TY-I 'ry· I
pboid Otbers phoid Others phoid Others phoid Others

-------1-------1--- ---- --- --- --- -~--- ---
, I

.. ···1 0

Num. 0

..... I °
Num. i °
..... 1

~~~.·I

Period of Delay
and Percentage of

Glycerin Used
as a Preservativc

At once .

24 hr. \ 25% glycerin..•..
I .6% NaC!. .

48 hr. j 25% glycerin: .
I .6% NaCl.. .

3 da. j 25% glycerin ,
I .6% NaC!. .

4 da. j 25% glycerin .
I .6%NaCl.. ..

7 da. j 25% glycerin .
I .6% NaC!.. .

* Representing the dilution of tbe suspension of feces used for inoculation.
Num. = numerous; rFJ = infinite numbers; - = too many colonies to make and accurate

determination of typhoid bacilli possible.

TABLE 4-Continlwl

RESULTS OF THE USE OF GLYCERIN AS A PRESERVATIVE IN THE EXAMINATION OF TYPHOID STOOLS

Methylene-blue Eosin Plates

Ty- Ty- Ty-
phoid Others phoid Otbers phoid Others

Period of Delay
and Percentage of

Glycerin Used
as a Preservative

Number
of

Colonies
per 0.5 C.c.

1:10,000 1:1000 1:100

-------------------1--------1--- --- -----------

At once , .

24 hr. \ 25% glycerin .
I .6%NaC!. .

48 hr. 5 25% glycerin ..
I .60/0 NaC!. .

3 da. \ 25% glycerin ..
1 .60/0 NaC!. .

4 da. \ 25% glycerin .
I .6%NaCl.. .

7 da. \ 25% glycerin " .
I .6% NaC!. .

2,000,000

1,800,000
65,000,000

1,500,000
758,000,000

800,000
900,000,000

350,000
15,000,000,000

o
o
o
o

o
35

1
Num.

o
1
o

o

o

o

14

10
Num.

6
rFJ

1
rFJ

o

o

96

65
rFJ

36
rFJ

31

25

Num.= numerous; rFJ = infinite numbers; - = too many colonies to make and accurate
determination of typhoid bacilli possible.

 at U
niversity of L

ethbridge on June 9, 2016
http://jid.oxfordjournals.org/

D
ow

nloaded from
 

http://jid.oxfordjournals.org/


ISOLATION OF TYPHOID BACILLI FROM STOOLS 663

TABLE 4-Continued

RESULTS OF THE USE OF GLYCERIN AS A PRESERVATIVE IN THE EXAMINATION OF TYPHOID STOOLS

Endo Plates Methylene-blue Eosin Plates

00

5-1

KUITL

NUlll,

o

OC>

14

15o

..... 1

NUill'l
o

o
OC>

o

o

_l:l~O_ 1:100 !__~ __~ ~lO'{)~~I~l'O~~~\_~~OO'O~

'l'y- I Ty- TY-I Ty- I Ty· i 'l'y- Ty-
phoid iOthers phoid Others! phod Others phoid Others phoid Others phoicll Others! phoid Others

:'1~:~.T -N~:.I--=-I:::~ ~~ 1'~'I-=-i~I-=-I-~ -~~~~-
o Nnill. OC> I .....

o I 6 74 ! Nnill. I
I NUill. OC>

! ~ 51 I ~~~'I OC> I

!

45 0 I~~~'I OC>

26 I NUill. i NUill.1

1 .. · .. 1 .. · .. 1

TABLE 4-Continued

RESULTS OF THE USE OF GLYCERIn AS A PRESERVATIVE IN TIlE EXA:\fINATIQ",- OF TYPHOID STOOLS

Methylene-blue Eosin Plates Brilliant-green Plates

NUill. 0 0 0 0
12 0 48 NUill. ex;

NUill. 00

0 9
I KUill.

NUill. 1 OC>

! N;;~. IK;;~.
I~~~.

0
0 00

I
I .. · ..

NUill. OC>

-rl'y_l:I~--hr;~=--- '1,::.10,000 Ty~:lIOOO '-Ty~:ll~1 Ty.1:!~__-Tf2­
PhOI: ,0'h",,'hO!d Ch'" phold o.h': PhO:O':: PhO: O'h':,~hOid:: ",,~itth'"

INUill. 0 0 5 0 21' 6 Nurn. :

I~~~. 0 g g6 Q N~ill. 11 ~ NUill. !

!

KUill.!

2 loops

. ~~. I ..2.~.
2'loops

~~~.\
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664 OSCAR TEAGUE AND A. W. CLURMAN

cubic centimeters of the filtrate were added to 5 C.c. of 50% glycerin in
0.6% sodium-chlorid solution and another 5 C.c. to 5 C.c; of 0.6% sodium-chlorid
solution alone. Dilutions were prepared at intervals and 1 loop of each was inoc­
ulated on a quadrant of an Endo, an eosin methylene-blue, and an eosin brilliant­
green plate. On the 3rd, 4th, and 7th days 2 loops instead of 1 were inoculated
on the eosin brilliant-green plate. At the same time 0.5 c.c. amounts of each of
appropriate dilutions of the glycerin mixture and of the 0.6% sodium-chlorid­
solution control were plated in ordinary nutrient agar. The results of this
experiment are recorded in Table 4.

It is seen in Table 4 that in the glycerin mixture there was a gradual
decrease in the number of viable bacteria from day to day, so that
after 3 days less than half the original number were present; in the con-

TABLE 5

RESULTS OF THE USE OF GLYCERIN PLUS BROTH AS A PRESERVATIVE IN THE EXAMINATION OF

TYPHOID STOOLS

Period of Delay and Percentage of
Glycerin Used as Preservative

Patient A. P.
VIII-4

At once .

r
25% glycerin and 4% NaCI ..
20% glycerin .

24 hr. ~ 25% glycerin ..
I 25% glycerin and 4% NaCI in broth .
l 25% glycerin in broth ..

r
25% glycerin and 4% NaCI. .......•.....
20% glycerin .

48 hr'i 25% glycerin .
25% glycerin and 4% NaCI in broth ..

l 25% glyceri~ in broth ..

I
25% glycerin and 4% NaCI. ..
200/0 glycerin .

3 da. 25% glycerin.•............................
I 25% glycerin and 4% NaCI in broth .
l 25% glycerin in broth ..

r
25% glycerin and 4% NaCI. .
200/0 glycerin .

5 da'i 250/0 glycerin .
25% glycerin and 4% NaCI in broth ..

l 25% glycerin in broth .

Endo Plates

1:1000* 1:100

Typhoid Others Typhoid Others

23 10 80

2 8 1 24
0 16 4 86
0 5 10 30
0 1 0 35
1 2 8 42

0 1 5 13
0 8 4 101
1 0 17 12
(} 1 4 23
0 4 4 39

0 0 2 16
0 41 Num.
0 2 4 8
0 5 3 11
0 21 (} 45

(} 5 0 29
Num. 00

1 0 1 2
0 9 2 13
1 11 12 33

* Representing dilution of the suspension of feces used for inoculation.
Num. = numerous; 00 = infinite numbers; - = too many colonies to make an accurate

d£:termination of the typhoid bacilli.

troI mixture the bacteria increased from 2 million to 65 million during
the first 24 hours and the typhoid bacilli were during this short inter­
val so overgrown by the other bacteria that they were not recovered
from any of the plates. From the glycerin mixture typhoid bacilli
were readily recovered on the 7th day.
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ISOLATION OF TYPHOID BACILLI FROM STOOLS 665

Altho the proportion of typhoid to colon bacilli in 25 % glycerin
remains constant or is altered in favor of the typhoid bacilli, yet there
is a gradual decrease in the absolute number of typhoid bacilli present.
It was thought that this decrease might perhaps be obviated by adding
a small amount of broth to the glycerin.

The stool of a typhoid patient (A. P.) was rubbed up in salt solution and
filtered through a thin layer of cotton. Fifty-percent glycerin was prepared
in ordinary nutrient broth and 5 C.c. of this were mixed with 5 C.c. of the
filtered feces. This mixture was compared with 20% and 25% glycerin in
0.6% NaCl solution and with 25% glycerin in combination with 4% sodium­
chlorid solution. The results are shown in Table 5.

TABLE 5-Continued

RESULTS OF THE USE OF GLYCERIN PLUS BROTH AS A PRESERVATIVE IN THE EXAMINATION OF
TYPHOID STOOLS

-------

Endo Plates Brilliant-green Eosin Plates

1:10 1:1000 ,,100 ! 1:10

Typhoid Others Typhoid Others Typbo;d I_~""':- Typhoid Others

Num. 0 0 9 12 81 6

Num. 1 0 6 1 38
Num. 3 0 18 3 Num.
Num. 1 0 18 0 Num.

00 1 0 8 0 34 3
Num. i; 0 7 1 57 8

Num. 0 0 2 0 21 ]
Num. 0 0 0 4 50 31
Num. 0 0 6 0 80 0
Num. 0 0 0 0 20 0
Num. 0 0 3 0 58 2

Num. 0 0 1 0 3 0
00 0 3 2 7 Few Num.

Num. 0 0 3 0 32 0
Num. 1 0 1 0 12 0
Num. ~- 0 3 2 48 2

5 57 IJ 0 0 0 17 0
00 0 5 0 60 Num.

20 36 1 0 3 0 19 0
11 67 0 0 2 0 21 0

Num. 1 0 7 0 47 0

I'here seems to be no practical advantage gained by adding sodium
ch10rid or broth to 25% glycerin. Table 5 shows that there is better
inhibition of B. coli in 25% glycerin than in 20% and that the addition
of broth to 25% glycerin impairs the inhibition of B. coli slightly.

In the previous experiments, all of which show that typhoid bacilli
can be recovered from glycerin mixtures long after it is impossible to
obtain them from the salt-solution control, the stools were carefully
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TABLE 6

RESULTS OF THE USE OF GLYCERIN AS PRESERVATIVE IN ROUTINE EXAMINATION OF

TYPHOID STOOLS

Period of Delay and Percentage
of Glycerin Used as a

Preservative 1:10,000

Methylene-blue Eosin Plates

1:1000 1:100

Typhoid Others Typhoid Others Typhoid Others
--------------1------1-----------------
Patient E. O.

X-4
At once .

24 hr. 30% glyCerin !

48 hr. S 30% glycerin ..
1 Control stooL .

3 da. S 30% glycerin ..
1 Control stool.. .

7 da. \ 30% glycerin .
1 Control stooL .

o
o

8
115

4
Num.

6 15
Num.

Num.
Num.

Num.
00

Num.
00

oNum.
Num.

o
o

Num.
Num. I N~m
...... ...... ...... .. .... i ......

-------1­
1

o
o

Patient J. L.
K-4

At once .

10 da. \ 30% glycerin i
1 Control stooL '!

15 da. \ 30% glycerin 'j' I
1 Control stooL............ . . . .. . . . . . . . . .. . . . . . . . . . . . . . . . . .....

1---'-1
1

-------

Patient M. W. I

At~nce , I

48 hr. \ 30% glycerin 1

1 Control stool. ..

10 da. \ 30% glycerin 1

1 Control stoOI. 1

15 da. \ 30% glycerin !

1 Control stooL ..

00

95

31
00

24

Num.
00

Num.

5

o

o

21
00

10

Num.

17

7
Num.

o

o

o

8

5

12

4

56

22
00

7
Num.

o
o
o

1
o

48 hr. \ 30% glycerin ..
1 Control stooL .

3 da. 30% glycerin .

7 da. \ 30% glycerin ..
1 Control stooL ..

10 da. 30% glycerin ..

Ii da. S 30% glycerin .
1 Control stool. .

__2_2_d_a_._30_o/_
0

_
g
_l_y_Ce_r_in_._.._._.•_._._,,_._,,_._,,_., ~ __0__ Num. __-__1__00__

Patient M. B.
X-4

At once .

48 hr. 5 30% glycerin ..
1 Control stool .

3 da. 30% glycerin ..

7 da. \ 30% glycerin ..
1 Control stooL .

10 du. S 30% glycerin .
1 Control stooL .

15 da. S 30% glycerin ..
1 Control stooL ..
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TABLE 6-Continued

RESULTS OF THE USE OF GLYCERIN AS PRESERVATIVE IN ROUTINE EXA:\lINATIOK OF

TYPHOID STOOLS

Meth~lene-blue i Brilliant-green Eosin Plates
Eosm Plates I

1:10 1:1000 1:100 I 1:10 1:1

=T=Y=P=h=O=id=-O-t_he_r~_T_Y_P_h_O_id_I_O_t_h_er_s_I~_Y_Ph_O_i_d_O_tl_lers _T_Y_P_h_O_id_l=oth~~ rrY;-_h_O_i_d I_O_t_h_e_r_s

I !

0 0 0 17 ~um.

15 Num.

a 0 0 1 2 5 12 Num.
0 1 0 1 0 33 0 ~UIl1.

Num.
00

Num. 0 2 6 19 ~llm. 00

00 0 Num. 0 Num. 00 00

()

00

00

Num.
11

o

oS
2

o
00

o
00

o
2

o

0 0 0 5
0 NUlll. NUlll.

0 NUlll 00

00 00

----,---

28 () KUlll.

1 0 Kum.
0 22 NUlll.

NUIll. NnIll. 00

00 00

0 13

0 2 28
00 00

0 0

---- ---- ----1---

0 NUlll. 00

0 NUlll. 00

0 NUlll. 00

25 NUlll. 00

00 00

3 3 8 32
0 NnIll. 00

0
I

5 13
Num. 00

15

15
Num.

5

o
o

o
o

o
o

4

o
3

o
2

o

o
o

o
30

o

o
o

1
o

o
o

o
o

00

00

00

00 4 9 5 21
00 0 Num. 00

00 0 0 0 1
0 2 0 15

1 1 0 0
0 15 0 Num.

Num.

1

I

o 0 0 I 0 I

I ~ , ~ ~ I ,3~ I

_ ..._..• ~_I_U_~ I~:_I

I

I 0 :

I ~
I

I ~~m. ~ NU~' 1~ I ~

_ I ~ i ...:.. ..~:.. ~ I N~
--1---1--------1

---

I

NU~. I

g og g NU~. I

----I--.--I---,----I--!---------
, • r ! I

o 0 O! 1 i 10 7 ~um.

I
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TABLE 6-Continued

RESULTS OF THE USE OF GLYCERIN AS PRESERVATIVE IN ROUTINE EXAMINATION OF

TYPHOID STOOLS

Period of Delay and Percentage
of Glycerin Used as a

Preservative 1:10,000

Methylene-blue Eosin Plates

1:1000 1:100

Typhoid Others Typhoid Others Typhoid Others
----------------1--------------------
Patient A. M.

X-4
At once.........•...............•...

NUll. 8 NUll.

-------------------

0 1 2 0 3 8
0 0 3 1 8 10

0 0 0 0 5 0
0 1 0 0 0 10

1 11 NUll. NUll.
1 0 NUll. NUll.

0 0 0 0 0 0
0 0 0 0 0 0

0 NUll. 00

-----------------

10 16 14 81 NUll.
1 7 2 68 NUll.

2 14 6 20 NUll.
0 6 1 45 8 NUll.

-------------------

4 8 8 22 35 85
0 65 0 NUll. 00

2 1 1 1 12 21
0 NUll. 0 NUll. 00

24 hr. j 30% glycerin .
1 Control stooL ..

48 hr. S 30% glycerin ..
l Control stool .

3 da. j 30% glycerin .
1 Control stool .

10 da. S 30% glycerin ..
1 Control stool.. ..

15 da. j 30% glycerin .
, 1 Control stool ..

22 da. 30% glycerin .

Patient E. O.
X-11

At once..........•...................

24 hr. S 30% glycerin ..
l Control stooL .

48 hr. S 30% glycerin ..
1 Control stooL .

4 da. j 30% glycerin ..
l Control stool .

6 da. j 30% glyCerin ..
1 Control stooL ..

15 da. 30% glycerin ..

Patient M. B.
X·ll

At once , ........••. ,

24 hr. S 30% glycerin ..
1 Control stool .

48 hr. 5 30% glycerin ..
1 Control stool .

Patient M. W.
X-11

At once .

24 hr. 5 30% glycerin ,
1 Control stool [

48 hr. 5 30% glycerin .
1 Control stooL .

6 da. j 30% glycerin .
1 Control stool ..

15 da. 30% glycerin .

10
5

o
NUll.

NUll.
00

NUll.
00

---------------- ------- --.----- -------
Patient A. M.

X·11
At once., .•...•.•...................

24 hr. 5 30% glycerin............... 4 24 1 84 2 NUll.

1 Control stool.. ........... 0 60 0 NUll. 00

48 hr. I 30% glycerin............... 0 NUll. 0 NUll., NUll.
1 Control stool............. 0 NUll. 0 NUll. 00

4 da. J 30% glycerin............... 0 NUll. 0 NUll. NUll.
Control stool. ............ 0 NUll. 0 00
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TABLE 6-Continued

RESULTS OF THE USE OF GLYCERIN AS PRESERVATIVE IK ROUTIKE EXAMIKATION OF

TYPHOID STOOLS

25
r:IJ

oo
NUill.

Brilliant-green Eosin Plates

o
o

o
30

o
o

Methylene-blue I

Eosin Plates I

1:10 I 1:1000 : 1:100 I 1:10 I 1:1

-T-Y-P-h-O-id--O-'h'" Typbold lOt.,,, IO;Ph04-Oth"~ i'<YPhOld! _ o,,,,n;__ j:rYPhoid IO'h,,'

o : (} 0 0 0: 2 8! 10

o 0 0 0 3 8 I Kum.
o 0 1 0 10 3 29 1 2

I 35
r:IJ

o
o
o

o
1

o
7:J

NUIlI.
'7:J

8
Num.

42
o

26

28

37
2

15

NUIlI.

NUill.
NUill.

o
o
o
o
o

o
o

3
r:IJ

2
45

o
NUill.

3
o

o

2
12

6
o

26

13
42

3
24

o
o
o
o
o

o
o

o
r:IJ

o
53

o
4

o

2

o
2

1
2

o
o

1
(}

()
()

o
o

NUill.
r:IJ

4
&

g I NU~..
o I 0 I

; I '~ I

10 I 0 I .. - I I

-1-.-- 1-1'

'0 I 80 I 0 I 0

: I '~ j; ; I

1 Io
NUill.o

NUIll.

ooor:IJ

I--[--:--1--------------
I I 2 0 51 0 NUill. 1

r:IJ I 25 0 60 0 NUill, 0 r:IJ

r:IJ I 4 0 28 0 NUill. NUIlI.
I

I

NUill. I 0 I 0 10 0 I NUill. r:IJ 2
- r:IJ I 0 0 0 0 Ii 0 NUIll. 0

-·--1--·----------
: I

I I

NUill. 4 0 33 0 NUill. 0 00 0
r:IJ 0 1 0 12 0 65 0 NUill.

NUill. 0 0 1 0 KUill. NUill.
0 5 0 18 0 NUill.

0 0 7 9 50 33 r:IJ

0 34 0 ()6 0 NUill. r:IJ

0 0 25
_________ - __'---1--_- : _

0 0 29 0 NUill.

r:IJ 7 0 33 0 NUill. 0 NUill. Few
r:IJ 0 0 0 1 2 9 0 NUIll.

r:IJ 0 0 0 0 1 0 32
0 2 0 1 0
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rubbed up in salt solution and filtered through cotton m order to
remove the coarser particles. Such treatment of the stools would be
impracticable in routine hospital work. vVe have therefore preserved
a series of stools in the following manner.

Wide-mouthed, screw-topped bottles, such as are ordinarily used for sputum.
were sterilized and filled about two-thirds full with 30% glycerin in 0.6%
sodium-chlorid solution. The typhoid stool was added until the bottle was
n~ar1y full and a portion of the same stool was placed in a sterile empty
bottle to serve as a control. If the stool was fluid, the glycerin mixture was
merely shaken after the top had been screwed on the bottle; if the stool was
solid, it was crushed in the 30% glycerin with a wooden spatula or glass rod,
no attempt being made to break up thoroughly all the small lumps. At inter­
vals of one to several days the glycerin mixture was shaken well, dilutions
were prepared, and plates were inoculated as in the preceding experiments.
At the same time a bit of the control stool was emulsified in salt solution to
make a suspension of approximately the same density as that of the glycerin
mixture. This suspension was diluted and inoculated on plates in a similar
manner. Examples of stools treated in this way are shown in Table 6.

Table 6 shows that the proportion of typhoid to colon bacilli is not
decreased in 30~{, glycerin for a period of a week or more, while there
is an increase of B. coli in the control stool at the expense of the
typhoid. Thus similar results are obtained when the stools are merely
crushed in the 30% glycerin, and when they are thoroughly emulsified
and the coarser particles removed by filtration through cotton.

vVhen specimens are to be sent through the mail or by express, the
feces should be added to 30% glycerin, not more than 1 part of feces
to 2 parts of glycerin, in a bottle with a screw top such as is used for
sputum. If the stool is solid, it should be broken up with a spatula
or splinter of wood. The top to the bottle should be screwed down
tightly and a bit of adhesive plaster wrapped around it to prevent it~

working loose. The bottle should then be shaken well, to distribute the
stool material throughout the glycerin, and packed in double containers
such as are used for mailing cultures. The 30% glycerin is prepared
by adding glycerin to sterile 0.6% sodium-chlorid solution.

It is believed that the method just described will afford material
aid in the stamping out of typhoid fever by making it easier to discover
typhoid-carriers. The method should also assist the practicing physi­
cian in ascertaining, before he dismisses his typhoid-convalescent
patients, whether or not they are still discharging typhoid bacilli with
their stools.
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\,Vith regard to the comparison of the three kinds of media used for
the isolabon of typhoid bacilli in these experiments, little need be said,
since the facts are sufficiently obviolls in the tables. It is seen that
with almost every stool used large numbers of colonies of B. coli appear
on the Endo and eosin methylene-blue plates, when the same material
yields very few colon colonies on the eosin brilliant-green agar; it is
seen that the typhoid organisms grow up as well on the latter medium
as on the other two, the same material yielding practically the same
number of typhoid colonies on the three different plates when only a
few B. coli are present; it is seen finally that typhoid bacilli are time
and again recovered 011 the eosin brilliant-green plate from material
that yields negative results on the other two, while in no instance de
the latter plates show typhoid colonies when the eosin brilliant-green
plate is negative. It therefore follows that the eosin brilliant-green
plate, if properly prepared, is far superior to the other two for the
isolation of typhoid bacilli from stools.

The Endo and eosin methylene-blue plates yield similar results (see
Table 4), but the typhoid colonies are more readily found on the latter,
which is therefore to be preferred.
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