A METHOD OF PRESERVING TYPHOID STOOLS FOR
DELAYED EXAMINATION AND A COMPARATIVE
STUDY OF THE EFFICACY OF EOSIN BRILLIANT-
GREEN AGAR, EOSIN METHYLENE-BLUL
AGAR; AND ENDO AGAR FOR THE ISO-
LATION OF TYPHOID BACILLI
FROM STOOLS*

Oscar Tracue ano A, W, CLurRMAN

From the Quarantine Laboratory, Health Officer’s Department, Port of New York

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 js 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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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 0.69 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 0.6% SopiuM CHLORID As PRESERVATIVES FOR
Typuoip BaciLir 1N StooLs

Methylene-blue Eosin Plates
Period of Delay and
Preservative Used 1:100,000* 1:10,000 1:1000 1:100
Typhoid|{Others Typ'hoid‘Others Typhoid|Others|Typhoid|Others
At ODCE..cvveniiiiiiiiiiiisaeieee, . . 0 1 ] 0 1 0
I.6% NadCl... 0 2 1 5 4 36
24 hr4 5% NaCl .. . 0 1 1] 1
|25% NadQl.. 0 1 1 1
6% NaCleeoovvvivininnanns .. .. 1} 50 0 122 0 o
48 hrd 5% NaCl..........cunnen . .. .. .. 0 2 0 5
25% glycerin......ccuoiunnn 0 ] 0 0
6% NaCl....oovvvvennnnns 0 27 1] 100 0 Num. 0 ]
72 hr.y 5% NaCl......... . 0 13 0 16
25% glycerin . 1] 1] 0 1]
6% NaCl.....covvnvnnnncns 0 5 G Num. (] ] 0 o
4daq 5% NaCl..........ocoue .. . . . 0 21 0 85
25% glyeerin............... . . 0 1] 0 7
6% NaCl.. 0 Num [ Num. ¢ ) 0 -]
5da.{ 5% NaCl . [} 5 0 31 0 Num.
25% glycerin . 0 47 0 25
Num,., = numerous; « = infinite numbers.

* Representing the dilution of the suspemnsion of feces used for inoculation.

A stool of a typhoid-carrier, M. B., was rubbed up in 06% 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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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 Teague? and the eosin brilliant-green plate by Teague and Clur-
man.? The same material was inoculated on both kinds of media in

TABLE 1—Continued

’

CoMPARISON OF 259% GLYCERIN AND 5% AND 0.6% SopiuM CHLORID AS PRESERVATIVES FOR
Typroip BaciLri 1N StooLs

Methylene-blue Eosin Plates Brilliant-green Eosin Plates

1:10 1:1 1:1000 1:100 1:10 1:1
TyphoidlOthers| Typhoid|Others| T'yphoid|Others|Typhoid|Others| Typhoid|Others| Typhoid| Others
|
3 6 0 0 1 0 3 ¢ 35 ¢
15 Num. o 1 0 9 0 30 20 .
4 4 0 0| 2 0 3 0 1B . 0
1 b ¢ | o 0 0 1 ¢ 5 | 0
0 © . .. o 1o | o |Num| o oo 0w
1 Num. 2 0 0 [0 0 0 1 7 0 ‘ 80
1 22 28 . 0 o] o 0 ¢ 0 26 2
|
. .. Ioo lNum Yo |Nmi 0 | w o |
Num. 0 [0 3 0 26 13 Num. 4] Num.
2 1 18 7 0 0 0 0 (U 1B |1
.. .~ .. 0 28 0 116 ‘ ..
0 | Num. 0 ® 0 7 0 57 0  Num 0 | w
0 i [ 12 ¢ 0 0 i 0 \ 18 | 0
[ o 0 ! Num 0 0 ’ A e .
0 ! ® . .. 0 0 0 30 Num. 2 I w
2 5 12 3 0 0 1 0 2 ‘ 0. 1B 0

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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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

Resurrs oF THE USE oF VARIOUS PERCENTAGES OF GLYCERIN AS PRESERVATIVE IN THE
ExamiNatioN oF Tyeuoip StooLs

Methylene-blue Eosin Plates
Period of Delay and Percentage
of Glycerin Used as a 1:100,000* 1:10,000 1:1000
Typhoid| Others Typhoid: Others | T'yphoid| Others
AL ONCEcervirrreiereernrerenneernneces]| cveess | veveee | anennn T 4 9
6% NaCloooooovniiiiiiiiiiind vvvain | cennes 1] 0 4 56
24 hr. } 20% glycerin [ R T, 0 0 4 0
25% glyeerin, v iivvunrnniinn] veenen boeaeinn [ 1 5 1
1 80% glyeerin...............oo] wovven | eaiins 1 0 3 2
6% NaCl..oovoviviiniiinnnans 0 10 0 54 0 Num.
48 hr. | 20% gI¥CeTiDue. v vvvienininenes| snnsnn | sovens 0 1 [} 5
25% glyeerilu .. ivenvurvrevnnn] weeenn | weeees 0 0 0] 3
{1 80% glycerin...........c.oco ou] veeeee | e 0 0 1 2
{ 6% NaCL...oo.ovoviiniinnnnnns 0 28 1] 62 [\] Num.
3 da. { 20% glycerin R S [P T PO 4 1
25% GIYCRTIN .. .ovvevinnennnedd wiivne | weeeen | eeens Lol (] 3
1809, ZI¥eerin.. ... vvveiiiinneea] conwnnn | wmsnnn | envien 1oenaa 2 0
6% NaCl.oooovvoiiiiineiannn, 0 21 0 63 0 Num,
4 da. | 20% glyeerin JO S S O T T 1 2
25% EIYCETID...viivnvisvinniin] woveee | evenne | eenien | il 2 2
1 80% gIFCerin., . cvvvervrnneee | connee | wvvenn | weiiin | eeeins 1 1

*N ml?;esen?ltrx;llgotulg tglu;ioilil &)nfitgh% S]\;Sg):és‘ion of feces used for inoculation.
bacilli, since no attempt was made to separate them into groups in
these experiments) increase in number in 0.6% NaCl solution, the
latter more rapidly than the former, however. In 5% NaCl 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% NaCl
solution, so that typhoid bacilli can no longer be recovered even on
the eosin brilliant-green plate. In 5% 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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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 Usk oF Various PERCENTAGES OF GLYCERIN AS PRESERVATIVE IN THE
ExAMINATION OF TYPHOID STOOLS

l‘g’;gﬁ; leﬁﬁ;lt’;ge Brilliant-green Eosin Plates
1:100 1:10,000 1:1000 1:100 1:10
Typhoid| Others |1yphoid| Others | Typhoid| Others | Typhoid| Others Typhoid{ Others
14 Y 3 7 12 25 Num. |
)

6 Num. 0 2 1 12 4 76 16 | Num.
17 24| e | e 0 ¢ 12 2 Num. | .....
39 ST 2 EOURUR 2 1 0 | 4 115 35
20 {2 O [} ¢ 3 14 Num. ‘ Num,
Few Num. | iooon | weerns 3 10 2 58 4 , Num,
13 26 | eeeins ] eeeees 2 1 15 0 68 30
10 23 | eies | eneees 2 ¢ 8 1 95 30

7 [ 2 O ¢ [} 6 2 50 50

0 @ 1 | 0 Num. 0 Num. 4] 0
15 15 | ciiiis L v o 1] 13 5 51 11
12 b L S I T 14 1} 8 1 65 15

3 b [} ] 5 3 40 15

0 ] (4] 38 0 Num. ] W
10 L S O 1 0 6 ¢ i 8

7 1 S (s 2 0 ' 67 2

4 9 | e | o 0 3 ¢ 1o 0

Obvicusly, 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 (Z. 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, severaily, and to 0.6% sodium-chlorid solution as
a contrgl. 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

Resvits oF THE Use or DIFFERENT PERCENTAGES OF GLYCERIN AS PRESERVATIVE FOR
Typuoip StooLs

Period of Delay and

Methylene-blue Eosin Plates

Percentage of Glycerin Used 1:100,000* 1:10,000 1:1@6 1:100
as Preservative
Typhoid|Others Typhoid[Others Typhoid|Others|Typhoid|Others
- Juin i I o
Patient O. E.
X-25,
BN A ¢ 11O . . ‘e 0 0 0 0
[.6% NaCl......vveveunenn ‘e . ) 6 1 40 1 Num.
24 hr.{?()% glycerin . [V 0 1} 4 2
25% glycerin N 0 [1] [} [ ¢ 1
130% glycerin - Q 0 o (1] 1 4]
[6% NaCl-....cocevvunnn. 12 0 41 1 Num — @0
48 hr.[20% ‘glycerin. . PR B [} 0 3 16
125% glycerin.. T I [\ ¢ 1 0
130% glycerin . - ¢ 0 2 1]
[.6% NaCl...... [P 0 3 1} 30 — Num — o
3da.{20% glyeerin..... vee Ui i) 32 4} 11
25% BIYCETID ... vvrvriven] cenee | wee 1 eeans ¢ Num 1 Num
[30% glyeerinuu.ec.veveiis wevee | cen | aeinn [1} 4 1] 20
6% NaCl....... PPN | Num 0 Num. 0 Num — ®
4 da.)20% glycerin e T N e 1 11 1 Num.
125% glycerin.. . P 0 0 0 5
[30% glycerin.............l ..., PR . [od [4 ¢ i1
[} Num — Num. - )
3 da. { R T . ] Num. 5 Il ©
26% glycerin.......ovvilf ooues P P I T ¢ | Num.
130% glycerin. . .ooovvvviva] wvenn | e |oaeae . e 1
(6% NaCl......oooeennnnn 1 Num. -— o0 — I I
7 da. {Z(}% glyceri N T P — Num 1 oo
25% gIycerin....covviiin] cinns N R . — Num. — Num.
130% glycerin......... [T o | eeaes . 0 1] ¢ 1
6% NaClo...ovvevnnnnnns [} Nuig. — Num — 0 | ...
9 da.)20% glycerin........... N U ceeen 0 Num. 0 Num.
25% glyeerin.............0 ... RN een 0 Num. ¢ Nurm.
180% glycerin.........oootf veeve | oo |l . 0 ] i 9
Patient M. W. ) |
X-25
At ODBEe..viieiinin Cerreriaaae. . . | ] 68 — Num.
6% NaCl.....oooevnnnnns ¢ 3 0 21 — Num. — ]
24 hr.]J209% glyeerin.............1 ..... ] 11 0 5 — Num.
26% glyeerin.............01 ... . 0 10 0 60 1 Num.
180% glycerin........... . cer . 1] 10 ¢ I3 1 Num.
[.6% NaCl................ 0 3¢ [ 99 — Num. — o
48 hr.J20% glyeerin............. 1] 12 0 57 — Num.
25% glycerile.e..vvve.... .. l . 0 8 0 68 1 Num.
120% glycerin.iiiuiivvsnnerl oous | . 1] 6 0 24 — :Num.
6% NaCl....... SSURURU SR S () — M| el |
8 da.j20% glycerin............. [ 3 0 28 — [ Num. - Num.
25% glyeerin............. 0 1 Q 9 0 42 — Num,
|30% glycerin............. 0 0 ] 2 1 i 21 — | Num.
6% NaCl....... 0 34 —  |[Num.| — [ I U
4 da.}20% glycerin (1] [} 0 13 0 % — Num.
25%, glycerin,. 0 0 1] 7 (] 57 — Numn.
{30% glycerin 0 0 [ 4 0 12 - Num.
f.6% NaCl............ veen — Num. — Num - @ | ... e
5 da.]20% glycerin..... 0 6 0 62 — Num ]
25% glyeerin....,........ 0 18 ¢ 35 — Num — w
180% glycerin............. 0 4 ¢ 11 0 56 —_ Num
6% NaCl........ eraeees — | Num. — © — » . .
9 da.)20% glyeerin............. - | 5 — 11 — Num. — w
25%, glycerin . 1] 1 (] 15 — Num. — { «©
180% glycerin.......... 0 ¢ o 2 4] 25 Num
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TABLE 3—Continued

Resurts oF THE Usk 0F DIFFERENT PERCENTAGES OF (GLYCERIN AS PRESERVATIVE FOR
Tyruoip StooLs

Methylene-blue Eosin Plates

Brilliant-green Eosin Plates

1:10

1

1:1000

H‘yphoid'Others

'1‘.yphoid‘0thers
!

Typhoilethers

11

|
10 ‘ 15 - ‘ 160 ‘ ¢ ‘ 4} 4 G 12 [ ‘ 86 | 7

I |
— ® N 1 1 10 12 — Num — . Num.
10 22 | ., ‘ DI 3 0 9 0 &7 t
12 2 4] 0 ¢ 0 3 U 46 3
T 7l ‘ I 1 09 o | = 1

H 1
..... T RPN ‘y 0 — | Num - Num.| — @
11 69 — ‘ Num, ¢ [ 0 2 1 ‘ 17 ¢ 10 . Nwmn, Num.
2 12 29 44 G 0 4] [V 2 8 23 7
2 5 20 ‘ a1 i} i 0 (U 0 ; 30 2
l . .

‘ e cee 1 51 —  Num f — \ s T
21 Num — | Num.| ¢ 6 3 i1 1 17 o2 Num Num
g ' Num 21 Nam.| 0 0 .0 ‘ o 1 3, 0 15 1
3 Num 7 Num. J 0 (I o 0 1 U 8 i

; | | |

. PRI NP cee | . 3 \‘ — Num. | ..... Voo e

] Num 3 Num, ¢ 1 2 | 10 o4 Num.,  Num.
2 Num 7 Nuin. ¢ 0 [ i} [ 3 1
o |1 B 1 o 1 e e |0 8 0
- T cee Num.X -~ R v e

— . — o | 10 7 [ — Num,
2 Num 4 © O 0 0 ‘ 0 5 §
2 ! 27 F B ! [ [V 0 ’ 0 9 1
T 0 ‘ 47 R T A T

— | @ —_ 4 | g (2) ()] 15 ‘ — | 8 - Num.
— ® — ® 0 i} 1 5 4
[ 6 Nam. | ¢ | 0 ‘ 0 6 ; 0 ; 0 1 0

| [\ 1 34 ! ‘ \

e I e B TR R R 2
- | = - o T O 0 0 0 0 2
5 9 — | Num o o . w0 [ B 2 0
| j P
: i %
— « — ® 0 0 ‘ 0 0 12 2 o1 9
|
..... . [ (R ] o ¢ 7 T Num.
w . 0 0 | 2 o 1 10 2 | Num. | —
— [ R . 0 4] 2 i1 9 31 ; Num. -
[ I SR . 0 ¢ 0 1 5 9 | Num. —
! ! i
0 Num.:@ 2 o — e L.

. [ 0 1 1 8 15 Num —
-1 . 4] 3 1 3 12 17 l Num —
— o0 [} [ 1 1 3 17 Num —

P R, ¢ i ) Num. i Num.  .....

R T ; 9 0 1 0 17 1| 6 2

..... ! 0 0 2 0 5 1 ! 68 7

. ; N 0 [ 0 1 5 1 | 42 2

..... ‘ I - S 1 ® 6 w | ®

L ¥} [} 2 0 5 0 56 13

[, . . 0 [ 2 0 8 1 ] e 3

T T e . 1) [ 1 ‘ 0 3 [V 59 Q
. ‘ ve  eaeas | 1 \ 4] 4 4] ’ — 0 —

S 2 1 8 o | ss 3 Num.

[ R, 0 -] 1 ‘ 0 | 2 . B Num, —

.- T ¢ 4} 1 Lo o1 co1 Num. 10

| e o= Lo | = w e,

. . 0 o o | o 12 0 Num. —
cee | ens oo ¢ 0 i1 12 ] 2 15 3
..... ‘l 0 0 0 l 0 2 11 40 6
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TABLE 3—Continued

ResuLTs oF THE USE oF DIFFERENT PERCENTAGES 0¥ GLYCERIN AS PRESERVATIVE FOR
Typuoip 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
Typhoid‘,Others Typhoid|Others|Typhoid|Others| Typhoid Others
|

Patient M. B.
X-25 |
AL ODCE..ivueniiariciannairnnans]| 2euns P ] ! 1 — Num
6% NaCl...oooovviiiiens] vunnn ) 6 o . 30 1 Num
24 hr.]209% glycerin.. J A R 4] 0 0 8
25% IYCeTiD.vveernennae] vease | vee | euves 0 0 0 2
1209 glyeerie..o.cvevvues] coeee | oene | oeeenn 0 0 0 4
6% NaCl.....ccovenvennd] oo ae L] 35 0 110 —_ Num
48 hr.)20% glycerin.. J R R e o 25 — Num
25% glyeerin, . .vovvivnned] venee | wee | eiies 0 i} [} 13
[80% glycerin..voovivennra| cenen | cin | eeenn 0 5 [} 14
6% NaCl.......ccconnn. 13 0 28 — Num. — ©
3 da.)20% glycerin., .. i o Num. 0 Num. 1] Num
25% glyeerin.....co...ovu] ceeee | eee | eeeen [ [ Num. 1} Num
30% glyceriB.....coovvvve] cevne | oene | seeen 0 [ ¢ Few
6% NaCl... 30 50 — Num. — 0
4 da.)20% glycerin ces I e [ Num. [ Num
25% glycerin 0 [\ [ 6
30% glycerin.. 0 ¢ 1] 0
6% NaClo.ovvivrnnrannns Num. — Num. — ® — @
5 da.}20% glycerin.. .. Creva 0 Num.
25% glycerin.. . ¢ Num,
30% glyeerin.......covove] vieen | wes | aenln : ) 10
6% NaCl.....ovvvenienns 63 — Num. — [ I U ..
7 da.j20% glycerin .. vee | eeses ¢ Num. [} [}
25% glyecrin.. [ Num. [ Num
30% EIFCETIN....cvvoiina] wener | ens | eeeen 44 (]
6% NaCl.......cvavnnnt - Num. —_ ® — [ T RN
9 da.[20% glyeerin o eeaes P 0 Num 0 Num.
25% glyeerin [ Num, [ Num,
30% glycerin 0 4 1} [

* Representing the dilution of the suspension of feces used for inoculation.

Num. = numerous; — == too many colonies to make the determination of typhoid bacilli
possible; « = infinite numbers.

Table 2 indicates that final concentrations of 209% 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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TABLE 3—Continued

Resurts or TuHiE Use oF DIFFERENT PERCENTAGES OF (GLYCERIN AS PRESERVATIVE FOR
Typuoip StooLs

Methylene-blue Eosin Plates \ Brilliant-green Eosin Plates

1:10 [ 1:1 ‘ 1:1000 1:100 ; 1:10 I 1:1
Typhoid|0thersf'1‘yphoid Others Typhoid|Others|Typhoid Others"l‘yphoi(. Others| T'yphoid| Others
b : i
': ! 1 |
2 |Fum 5 Numo 1 0 0 o0 0 ! % 2
— I I e 0 1 1 7 ‘ 25 2 | —  Num.
— Num. 6 Num. [} 1] ¢ 0 1 (U 8 2
4 Num. 6 Num. 0 0 0 0o ! 1 1 16 1
— | Num. 6 Num. 0 0 o 0 | 6 0 | 4
! !
— [ I e [ 22 — Num.| — « } — ©
1 Num. 4 ) 0 1 0 ¢ 1 2 ¢ 74
0 |Num.| 2 |Num!| 0 0 ¢ ¢ I 0 2 E
— ! Num. —_ Num, 0 [ | [ i3 2 Q 4 i
..... 2 14 - Num.[ — © ...
¢ | Num.| ... ¢ 0 e ¢ | 0 0 | 6 10
0 |Num!| i |Num.| o o | e 0 | 0 ¢ 1 0 1
[ Num. 2 Num. ] 0 1] 0 (] e 2 0
; |
..... 0 6 0 31 — Num. | — el
— Num. | ..... Q (] [ 0 1 ¢ 6 20
¢ Num. 1 Num, (d Q [ 0 1] [ 2 1
1 Num. 8 Num. Q 0 0 (] 0 0 3 1
..... — Num — o ‘ — 0 — ]
2 Num. 5 o | ... 0 o 0 4 7 47
0 w 5 0 | see. ] o | 0 0 5 1
1 Num. 8 Num. | ..... [ [ 0 0 14 4
............. 0 Num. - 0 ’ ..
3 ) 2 0 0 0 [} 1 ¢ 17 — Num
0 © 2 © 0 0 0 1] o 2 8 0
[t} Num, 1 Nun 0 0 0 ¢ [i] 0 9 10
..... — Num., ‘
[} Num. i} © 0 0 ;0 11 1 11 15
0 @, 4 ) 0 o | o 0 [ 0 5 1
0 Num. 2 Num 0 ¢ i 0 0 ’ 0 0 3 0
1

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 309%.

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 fecal bacteria. The stools were emulsified in salt solution,
thoroughly mixed together, and filtered through a thin layer of cotton. Five
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TABLE 4

ResuLTs oF THE UsE OF GLYCERIN AS A PRESERVATIVE IN THE ExaMination oF Tyepuorp Stoors

Endo Plates
Period of Delay Number
and Percentage of of 1:10,000,000* | 1:1,000,000 1:100,000 | 1:10,000
Glycerin Used Colonies ‘
as a Preservative per 0.5 c.e. Ty- Ty- Ty- Ty-
phoid |Others| phoid |Others| phoid |Others phoidOthers
|
I I
I
At OnCe...en.nn.... e 2,000,000 O IR I §aene Do [,
24 hr. § 25% glycerin..... 1,800,000 | ..o | .aae . F S I 0 8
! 6% NaCl........ 65,000,000 ( T I R 0 |Num.' 0 |Num
48 hr. § 25% glycerin..... 1,500,000 | aeeee | veen | oaeenn | venes 0 3
! 6% NaCl........ 758,000,000 | .o ceeil |l | el ¢ | Num 0 | Num
3 da. § 25% glycerin..... 800,000 [ I R . vor | veeas D nvena | eenes
1 6% NaCl........ 900,000,000 s B 0 26 Num — o
4 da. ; 25% glycerin..... 350,000 | ceeii ] eeeie ] e ] ereee i L e e
6% NaCl........ 15,000,000,000 } .. 0 |Num.| — o @ — @
7 da. § 25% glyeerin.....! ... ... ‘ R S F T O A U [,
1 6% NaCl........ | L © ] — L R I T

* Representing the dilution of the suspension of feces used for imoculation.
Num. = numerous; « = infinite numbers; — = too many colonies to make and accurate
determination of typhoid bacilli possible.

TABLE 4—Continued
RESULTS OF THE USE OF GLYCERIN AS A PRESERVATIVE IN THE Examination or Typuorn Stoors

Methylene-blue Eosin Plates
Perlod of Delay Number
and Percentage of of 1:10,000 1:1000 : 1:100
Glyeerin Used Colonies |
as a Preservative per 0.5 e.c. Ty- Ty- Ty-
phoid {Others| phoid |Others| phoid |Others
At ODCEuvieniiaiinnns ieaae [PPSR 2,000,000 vora | e 0 14 2 96
24 hr. § 259 glycerin. 1,800,000 0 0 1 10 ’ 0 65
T 6%NaCl....ooveiiiennennane. 65,000,000 0 35 0 Num. | — ®
42 hr, § 259% glycerin....oevvenvenrenenns 1,500,000 0 1 0 6 ] 1 36
6% NaCl....oooeinviiaaan, 758,000,000 0 Num. | — 0 — w0
3da. § 25% glyeerin..........c.oieenn 800,000 | ... | .uins 0 3 0 31
1 6%NaClo.o.ooovveninnn... 900,000,000 — @ — 0 PRI N
4da. § 25% glycerin..veeeieineeenacanns 350,000 | ..o | veens i] 1 1 25
T 6% NaCloveeirieeieinaninnens 15,000,000,000 — 0 — o [T
7da. § 25% glFeerin....ooviiiiiiiieins] ervemranenens | oeeen | eaeen 2 0 } 4
T A% NACL . ieiiiiiiniiniiinnis] vavrnninnnnns — ES — »
Num.— numeroug; « = inflnite numbers; — — too many colonies to make and aeccenrate

determination of typhoid bacili possible.
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TABLE 4—Continued
ResuLts oF THE UskE oF GLYCERIN 43 A PRESERVATIVE IN THE ExamivaTion ofF TyrHOID STOOLS

Endo Plates

Methylene-blue Eosin Plates

1:1000 Lo | Lo B 110,600,000 | 131,000,000 | 1:100,000
. Ty- | Ty- Ty.- y. "y
phoid;Others| phoid Othersl phod |Others| phoid |Others phoid‘Others‘phoi(l Others| phoid Others
i ‘ '
| . | - _
2 1 24 0 140 — | Num.| ... e I R e [
I i i
. ! | i
1 | Num. 0 |Num.| — |Num A e [ l Cevee s [ oreee e
¢ Num.| — ' « R R O A ‘ Cerer e . 3
I
0 6 0 o — INum | e | e | Daeees R R I
— 1Num. — LT T T PP I [ ¢ 1 Bt
| | ;
0 10 1 51 — | Num — L [N D ‘ ..... oo | oeees
- @ N PPN TN TIPS 0 14 0 | Nuwm.
| i I
0 7] 0 45 0 | Num.| — ) [ 1 ..... e
— W i | v R T S0 13 ] 0 | Nunm.
0 2 | o 26 — | Num.: — |Num.;... e e 1 e s
T T IRTTPN ’ ceres anens — Num.‘ -] o — | w»
i | |

Methylene-blue Eosin Plates

TABLE 4—Continued
ResurTs oF THE USE OF GLYCERIN AS A PRESERVATIVE IN THE Exavination oF TypHorp Stools

Brilliani-green Plates

1:10 1:1 1:10,000 1:1000 1:100 \ 1:10 1:1
Ty- Ty- Ty- Ty- Ty- \ Ty- 1y
phoid [Qthers, phoid Others|phoid |Others| phoid |Others| phoid |Others phoid|Others phoidiOthers
| i i
1 ‘ I
- ’Num.‘ .......... N O A Nom.j
I
— {Num. | oo | eaees PTOR E 0 0 2 i 0 11 7 Nom, -~
.......... 0 1 0 56 0 Num.| — 0
| \ \
— CNUmL | e | ceee e | 0 0 0 0 | 6 2 Num.‘ -
N IETTTRIN PPN 0 12 0 48 — | Num.| — I O R
; ‘ 2 loops
4 Num — ® P I ETTTPI B [P G 70 Y 23
R R 0 9 —  Num — L [
| | - 2 loops
— Num.! — 0 PR [ e e 5 11 i Num.|  —
.......... ¢ | Num — | Num - 0
| | | |
0 |Num.| — ; © e e . e [ ‘ 10 1 10 | Num.| —
‘ ..... cee e —  Num. | — o ! lvaene ) ! D s
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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 BRrROTH AS A PRESERVATIVE IN THE EXAMINATION OF
TypuOID STOOLS

Endo Plates
Period of Delay and Percentage of
Glycerin Used as Preservative 1:1000* 1:100
Typhoid Others Typhoid Others
Patient A. P.
VIII-4
AL ODCE. .. inisiaiscissirearsasaranssosrsnisassnsnns 4 23 10 80
25% glycerin 2 8 i 24
£0% glycerin 0 16 4 86
24 hr. { 25% glycerin 14 5 16 30
| 25% glycerin and 4% NaCl in broth.... 1] 1 0 35
| 25% glycerin in broth.................... 1 2 8 42
259, glycerin and 4% NaCl.............. 0 1 5 13
20% glyceriDe. .. cvuiiiveiiiiiniiiiiiinne 0 8 4 101
48 hr. 1 25% EIVEETIM. i .. iveiiiiiiiirnerasnsonnns 1 0 17 12
259%, glyeerin and 49 NaCl in broth.... Q 1 4 23
| 256% glycerin in broth...........c.....0e 0 4 4 39
9269, glycerin and 4% NaCl.............. 0 4] 2 16
20% glyeerin. . ..o.oiiiiiiiiiiniiiieserinns 0 41 — Num,
3da. § 25% ElYCeriliu..icvienueiiiiianeiiieiianns ] 2 4 8
| 25% glycerin and 4% NaCl in broth.... ] 5 3 11
| 25% glycerin in broth.................... ¢ 21 0 45
[ 25% glycerin and 4% NaCl............. . 0 5 1] 29
20% glycerin — Num. — ©
5 da. { 25% glycerin 1 0 1 2
25% glycerin and 4% NaCl in broth.... 1] 9 2 13
| 25% glycerin in broth.............c.vees 1 11 12 33

* Representing dilution of the suspension of feces used for inoculation.

Num. == numerous; c — infinite numbers; —~ — too many colonies to make an accurate
determination of the typhoid baeilli.
trol 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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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—Coniinued

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 1:100 1:10
Typhoid Others Typhoid Others Typhoid Others Typhoid Others
— Num. 0 4] 9 12 81 6
- Num. 1 0 6 1 38 2
—_ Num. 3 (] 18 3 Num. —
- Num. 1 0 18 0 Num, —
—_ 0 1 0 8 0 3 3
— Num. b (1] 7 1 57 8
— Num. 0 0 2 1] 21 1
— Num, 0 0 [ 4 50 31
—_ Num. 0O [ 6 [ 80 (]
—_ Num. 0 0 0 0 20 Q
- Num, 0 1} 3 0 58 2
— Num, 0 ) 1 Q 3 0
— © 1] 3 2 7 Few Num.
— Num, 0 Q 3 0 32 0
- Num. 1 [ 1 0 12 ¢
- Num. 1 0 3 2 | 48 2
6 57 0 0 0 0 I U o
—_ @ ¢ 5 0 60 — Num.
0 36 1 0 3 0 19 O
1 67 0 1 2 0 21 i o
— Num. 1 ¢ 7 0 45 i [

There seems to be no practical advantage gained by adding sodium
chlorid or broth to 25% glycerin. Table 5 shows that there is better
inhibition of B. coli in 25% glycerin than in 209 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 ¢

REesurts oF THE Usk OF GLYCERIN AS PRESERVATIVE IN ROUTINE EXAMINATION OF

Tyepuoip StooLs

Period of Delay and Percentage
of Glycerin Used as a

Methylene-blue Eosin Plates

Preservative 1:10,000 1:1000 1:100
Typhoid| Others | Typhoid| Others | Typboid| Others
Patient E. O.
X-4
At ODCE..iviiiiii i PO R [ U . ..
24 hr. 80% glycerilo.e.ovirieeianen] veeeen | wevees | veines eeves e
48 hr. § 30% glycerin........... PN O O A bl .
{ Control stool........... TS S O
3 da. § 30% glycerin... 1 8 6 15 - Num,
! Control stool..,.......... 4 115 — Num. — @
7da. § 30% glyeerin............... 0 4 1 Num 4 Num
! Control stool............. [ Num. — Num — ©
10da. § 80% glyeerinu.........oooul weeenn | aevans R
! Control stool.............! ... | ...l [T PPN
15 da. % 30% glycerin.,. I O U . .
Control stool. S N
Patient M. W.
-4
At once...ooviiiiiiiiiin i s B S L -
48 hr. §30% glyeerine.....o.cooovenl vvvvr | vieeee | eiieee |
? Control 8tool........vvvee| covevr | e | e v
10 da. § 30% glycerin............... 0 Num 0 Num, 0 Num
! Control stool..... s 0 Num 0 Num — @
15 da. § 30% glycerin............... [ P A I,
1 Control 8tool.......veueet| weveer | aevuis | aal. . . ‘I ......
Patient J, L. \
X4 |
At ONCe.u et v ririeriiai it cerer | veenes | e ver ] vevees
48 hr. ; 30% glycerin.. PR rerne
Control stoo R eererr 1 meisnn
3 da. 30% glycerine.,,............. 4 4 12 17 — 95
7 da. g 30% glycerinii,............. 1 7 0 7 5 31
Control stool............. 0 Num — Num. — [
10 da. 80% glyeeril.......oovvviiee) vevnee | anns . 0 2 0 : 24
13da. { 30% glycerin............... i
Control stool .. |
22 da. 30% glycerin..... e 0 Num — : oo
Patient M, B.
X4
At ODCe....oi vt [ I P R
48 hr. § 30% glycerin......... edeen L T e PO R,
Caontrol stool........... P R POt .
8 da. 80% glyceriRu.......e........ 3 56 8 — 0
7 da. § 30% glycerin.............. 1] 22 5 21 4 Num
! Control stool............. [} © — o — @
10 da. § 80% glycerin............. . 0 [ 10 0 Num
Control stool.......covovet] wivnee | veveen | oeevnie b aienes | oee b L,
15da. § 30% glycerinu........c.ooo.l wennn

{ Control stool.............
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TABLE 6—Continued
ResuLts oF THE USE OF GLYCERIN AS PRESERVATIVE IN RouTINE ExaMINaTiON OF

Typuorp StooLs

Methylene-blue | o -
Tosin Plates Brilliant-green Eosin Plates
1:10 1:1000 1:100 1:10 1:1
Typhoid| Others Typhoid\ Others Typhoidi Others | Typhoid| Others Typhoid| Others
— ! ‘
| ' |
...... 1] ' 0 1 0 17 7 Num. . —
IRRUTUR EUUUP SRR Do 0 ‘ 2 1 15 — | Num
N 9 0 o |1 1 e 5 12 Nmm
e cene 0 1 0 1 0 33 0 1 Num
— Num U BT D e e [
- o | oveeens e P ‘ ........................ [
1 Num. 0 2 ‘ 6 19 ! 9 Num — %
— w0 ! [\ Num. | ¢ | Num. — © — %
O O 0 o | o | 0 0 0 i
R T 0 30 ¢ Num. & — » —
............ [ o o | o | o 0 0 0 2
............ | 0 63 0 | Num — © —_
\ | ! &
i I B R e, T T T
} ‘ |
o 0 0 | i ! 10 T Num —
i ! I
TR R Yoo ¢ o | 2 ' o 8 0 Nun.
PRI ; 4] 0 0 | 1 2 2 T 11
— w 0 ¢ 0 ‘ 0 0 0 6 5
- @ 4} [t} o ] 0 : Num — Num
| o 5000 33 o | Nmm - =
. 0 Num. | - Num. - = — w©
! i
|
1
v 1 o | 5 0 28 6 Num, -
............ i ] ¢ 1 4] 1 0 Num. —
...... ieees 2 } 3 7 } 0 22 — Nuw.
- Num. ( P I TT TP B l ...... [ eeeee s
i I
3 Nurn, \ 4 0 14 | 4 Num. Num — w
- w 0 Num - | = — ® — [
| |
2 @ ! o 0 0 0 0 1 13 2
........... .o 0 0 100 2 2 23
............ ' 0 23 [} Num. — © — )
- ] © e e o 1] e 1 6
— | .
...... f 0 ¢ 0 B | 0 . Num — w
Veoees 1 0 0 15 0 Num., | — | ®
PPN 0 3 0 Num 0 1 Num, — pow
-~ £ P T O e e e
— ) 4 9 5 l 21 25 Nuin — ]
— o ] Num — 0 — w — [
- booo 0 0 1 3 5 3 8 . 82
............ 1] ; 2 ‘ G 15 13 Num — I
..... N I S T o | o | .5 7 | 1
P I 0 15 \ 0 Num. | — Num - | =
!
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TABLE 6—Continued
Resurts oF THE USE OF GLYCERIN AS PRESERVATIVE IN ROUTINE EXAMINATION OF

TypHoID STOOLS

Period of Delay and Percentage

Methylene-blue Eosin Plates

of Glycerin Used as a

Proservative 1:10,000 1:1000 1:100
Typhoid| Others | T'yphoid| Others | Typhoid| Others
Patient A. M. :
X4 '
AL ONCCurrrvseernirssnnirrosusranss] seares eirere | vaaana eree PN
24 hr. § 30% glyeerin..,,..ocevvies]| eveeen | oaens .. cere
! Control stool............. cees PN cees
48 hr. { 30% glycerin.......... N N B R, U . e
Control stool...... PR e I IR . Leees veees o
3da. § 30% glycerin............ 10 0 — /| Num — Num %’
Control stool............. 5 Num. 1 @ - © %
10 da. § 30% glycerin.,....vvueenvs| weneas T (P O ceens 8
1 Control stool...... T . T O TP U I, 13
15da. § 80% glyceTilu ., vvrreeiss] veeens DU N PPUUTD S R . e}
+1 Control 88001 ....ivvaneas] ceieer | eeen R P A R I 3
=
22 da. 30% glyceTiD...vovvivinann| civeen ] aaena 2 Num 8 Num. S
Patient E. O. o
X-11 9
At once............. [ P O I P e veenes o
o
24 hr. % 30% glycerin............... [(] 1 2 1] 3 8 S
Control stool....... NPT 1] 0 3 1 8 10 =
jm}
48 hr. % 80% glycerin........ Veeeaas 0 0 0 0 5 0 &
Control stool........... . 0 1 [ 0 0 10 o
. g
4 da. % 30% glycerifu......vuvnn . 1 11 -— Num. - Num. -
Control 8t00l,............ 1 0 — Num. Num. %
6 da. { 30% glyeerit............... 0 0 0 0 0 0 2.
Control stool............. 0 0 0 0 0 0 5
. 0.
15 da. 80% glyeerin........ N veeeee 0 Num. - @ g
=}
Patient M. B. Iy
- Q
At once......... reeatiaaaas ceeees ceeeen F T . =
24 hr. { 30% glyeeriti............. 10 16 14 81 Num, — &
Control stool...... 1 7 2 68 - Num. g
48 br. g 30% glycerin.............. . 2 14 6 20 — Num. 2
Control stool....... 0 6 1 ] 4 8 Num. ;’
. 0}
¥ ©
Patient M. W. ! N
11 \ =
At ONCR.1eennrnannnns TP IO BTN RO AT TR E .. 5
24 hr. { 30% glycerin........ Cervees 4 8 8 \ 22 35 85
1 Control stool............. t 0 65 0 \ Num. - ©
48 hr. { 30% glycerin............... | 2 1 1 1 12 21
Control stool............. ‘ [} Num. 0 | Num — )
6 da. § 30% glycerint............... O A U s .
Control stool . PPN T I
15 da. 30% glycerin..... Verrerieries l ........... P TP PO F PP
Patient A. M. ’
X1
8 ) T T T I ceeens [T P N
24 hr. { 30% glyeerin.., 4 24 1 84 2 Num
Control stool (] 60 ] Num. — »
48 hr. § 30% glyeerin............... 0 Num. (13 Num., Num
Control stool............. g Num. 0 Num. — ®
4 da. § 30% glyeerin............... [ Num. 0 Num Num
Control stool............. o Num. 0 — — Y
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TABLE 6—Continued

RESULTS OF THE UsSg 0F GLYCERIN AS PRESERVATIVE 1N RoOUTINE EXAMINATION OF
Tyruoid STOOLS

Methy'ene-blue ' Brilliant- sin Plate
Fosin Plates “ rilliant-green Eosin Plates
1:10 | 1:1000 ; 1:100 11 | 11
Typhoid| Others Typhoidi Others ’1‘yphoid| Others | Typhoid! Others \'l‘yphoidj Others
a— | i i
| o
AT I 0 ] 0 0 0 i 2 8 10
i | :
0 | 0 0 ¢ 3 g i — Nuu.
0 0 1. 0 0 3 29 2
SO 0 0 o | o | o < 2 % 35
ceees ceenee 0 30 0 Num, — 1w — @
| : w)
- Num. 0 0 0 0 o | 8 | 15 | Num g
- © 0 | Num. - =] — @ [ » s
o
| o ¢ 1 0 2 0 28 0 &8
\ 0 11 2 53 12 Num - ® Q
0 0 0 b, 6 2 o 8 g
PN cniers 0 1 (] 4 ¢ 45 : i} Num. 3
‘ ; =
10 0 P . P R 5
=
' a
8
2 0 26 0 . Num. — =
! ! e
40 80 0+ 0 4 o | 13 0 Num. 0 <
36 41 0 0 4 0 42 0 Num. ;0 =
| S
24 0 ‘, 0 0 0 0 3 0 % ¢ 0 ol
e R J 0 0 2 0 24 0 .. %
! ! } ‘ Q
........ TR T BT e e <
Cieene RN P R T, L e [ e e ! %
¢ 1 0 0 1 o 3 | o 37 0 S
3 0 ¢ 0 0 o | o 2 1 <
! | ‘ 2
- © P T 0 9 9 i 3 0 Num. g
=}
i : .
5 \ %
\ ceeeas 2 0 51 0 Num. 1 g
— o B 0 60 o | Num. @ o @ — g
00 4 | 0 28 0 — ‘ Num Num, — 0]
‘ \ ; e}
- Num. | 0 ‘ 0 10 0 | Num. | — o 2 >
— w J ¢ 10 0 0 17} 0 | Num. 0 %’
i : o)
1 | >
| g i ; 8
P PR ‘ PPN 1 0 : 2 0 Num — 5
Num. -, & ] 0 33 0 Num. | ¢ o« 0
. w | 0o 1 0 12, 6 , 6 0 Num.
‘ i
— Num [ [ 1 0 Num. | ~—~ | Num. —
v L e ' 5 0 18 o | Num. L.
............ o . 0 7 9 50 ‘ 33 © —
P 0 ; 34 0 ; 66 : (] i Num., — w0
|
|
e e ' Ceeaen 0 0 3 ‘ 0 25 ;
e ] :
1 i
! |
| | H
R O | 29 0 "Num.
|
— w 7 1] 1 33 0 ¢ Num. 0 Num. | Few
— o 3 i 0 } 0 1 | 2 9 Q i Nun.
‘ i
- w ¢, o | o 0 1 ¢ 0 32
T T 4} ‘ 2 ' 0 1 j 0 1
! ‘ i
\ | !
e P OO | | i
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rubbed up in salt solution and filtered through cotton in order to
remove the coarser particles. Such treatment of the stools would be
impracticable in routine hospital work. We 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 boitle was
nearly 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 309 glycerin, and when they are thoroughly emulsified
and the coarser particles removed by filtration through cotton.

When 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 its
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.

9T0Z ‘6 9unr uo abpugye jo A1slealun e /Bio'sfeuinolploxopily/:dny wouy pspeojumoq


http://jid.oxfordjournals.org/

IsoLaTion oF TypHoD BAcinri FrROM STOOLS 671

With regard to the comparison of the three kinds of media used for
the 1solation of typhoid bacilli in these experiments, liftle need be said,
since the facts are sufficiently obvious in the tables. Tt 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
vields 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
uumber 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 on the eosin brilliant-green plate from material
that yields negative results on the ather two, while in no instance do
the latter plates show typhoid colonies when the eosin brilliant-green
plate is negative. Tt therefore follows that the cosin 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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