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PREFACE

I'he exercises included in the ** Laboratory Guide are those
at present prescribed in the bacteriological course, in the Medi-
cal Faculty of the University of Toronto.

Acknowledgement is due to the authors of several current
text-books on the subject.  Among these are Park's ‘* Patho-
genic Bacteria and Protozoa;” Jordan's ‘‘Bacteriology;" and

. Besson's **Technique Microbiologique.” The author is also
indebted to the excellent monograph of Jungano & Distaso,
“Les Anadrobies,” for suggestions in regard to anaerobic

methods.

ForoNTO, SEPTEMBER 1910
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@niversitp of @oronto
FACULTY OF MEDICINE.

BACTERIOLOGICAL LABORATORY.

The key of a laboratory locker and the following supplies,
will be furnished each group of two students.  Students are
responsible for return of same, in good condition.  The micro-
scope is to be kept clean; the oil immersion lens must be

carefully dried with Lens paper, at the end of each exercise
LOCKER N, SUPPLIES

I Microscope and Cedar Qil
\bsorbent cotton,
O Dropper bottles with stains, etg
I Tripod.
I Bunsen burner and rubber tubing.
6 Doz. Test tubes and | Test tube rack
I Tin cup.
2 Glass tumblers.
I Burette stand and holder.
I Sheet of blue litmus,
I Sheet of red litmus.
10 Petri dishes.
2 Blotting Books
6 Fermentation tubes,
I Glass stirring rod.
I Wire baskets,
I Glass funnel, with rubber tubing and clip.
00 ¢.e. capacity.

3 Erlenmever flasks ' 200 ¢.¢ 4

100 ¢.¢ s

2 Saucepans.

Sheet of Filte-paper

|
I Porcelain dish.
| Burette.

|

Test tube brush

'O BE OBTAINED BY THE STUDENT,

I Note Book. I **China" Pencil.

I Hand lens. I Platinum “loop.”
Slides. I Platinum *
|

straight.”

Cover glasses.

\pron.







LxErcise |

LABORATORY COURSE BACTERIOLOGY.

EXERCISE |

I. Read laboratory rules, and enter them in the first page of
the note-book
2. Check the list of supplies. |t

mything is missing, report
at once,

b, Clean all glassware —test tubes, Petri dishes and flasks
wash in hot water and

I'hen wash in steril

Iirst soap ; rinse with HCI |
r, and allow to drip

When dry plug

dozen tubes and place in wire baskets; also 2 flasks; and put 6
Petri dishes in the paper bag (supplied) Write name on each
wrticle, and sterilize for one Aour in hot air at 150 (

N.B.—7v plug u ¢

st Lfube Fake a small piece of cotton
mnd, with a

glass rod, insert it
{ of an inch Have th

with the w

into the tube to a depth of
smooth side of the cotton in contact
all of the tubc L. |

t least halt-an-inch of th
top of the tube

we a
cotton projecting from th

b, Describe the

I'HREE METHODS 0O}

() Hot air.

150" (.,

STERILIZATION,

Exposure —once for one hour, to dry air at

Used for

l glassware, etc.

(b) Arnold Stevilizer (by streaming steam
Exposure —three times for thirty minutes, on suc-
cessive davs, to streaming steam

I'his is the Zntermittent method of Sterilization. In
the intervals the articles are left @/ room temperature
in order that any remaining spores may germinate and
be killed

it the next sterilization

Used for any media







¢) Autoclave (by steam under pressure
lExposure —onc rom 20 to 30 minures to stean
under 13 Ibs. pressure (temperature 250 |
Ihis will kill all forms of lite
Used for Media, dressings, el
N. I'o Sterilize scissors, knrves, needles, el
containing | of a6

Boil for 5 minutes in water,

sodium carbonate solution

5. Make drawings of the three sterilizers

EXERCISE 11

I. Conclude work of previous exercise.

eparation of Culture Media: Nutritive substances

hich bacteria will grow; must be ster

pared; are usually contained
flasks, plates (Petri dishes), ete., are use
First medium to be

Lormula s

Lean Beet 00 grams
or
Extract of Beef (Liebig }
Peptone 0
Sodium Chlori )
Water 1000
Extract of Beef, Peptone and Salt will be given out
PREPARATION,
(@) Thoroughly cleanse two saucepans
(b) In one put 1000 ¢ of tap water; add the salt; add
the Extract of Beef, on a piece of paper (after a few

minutes the Extract will leave the paper, which may

then be taken out)
Mark the level of the Auid on the inside of the sauce

(¢)

pan with a china pencil
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EXERCISE |

(d) Boil gently until Salt and Extract go into solution;

stir constantly to avoid burning, and, as boiling pro-

’ gresses, add tap water to make up for the loss from
evaporation,

(¢) Add the Peptone slowly, and continue the boiling until
it goes into solution.

: (/) Restore to original volume, and test the reaction of
the medium with phenolphthalern as indicator, using
N 20 NaOH w titrate.
WO METHODLS OF TITRATING MEDIA.
. With litmus paper
Using phenolphthalein as an indicator, and N 20 NaOH
or N 20 HCI to bring the medium to the desired reaction point
lake 5 c.c. of medium and place in a white porcelain dish
Add 15 c.e. of distilled water; boil for 2 minutes to drive
off any free CO, and then add 2 or 3 drops ol phenol-
phthalein; then add N 20 NaOH a drop at a tim until the
first appearance of a faint pink color Read the result and, if
necessary, add N'1 NaOH Stir thoroughly Medium shot
be 4 1.5."

(¢) Place bouillon in **Arnold™ for 10-15 minutes (counting
from the time the steam is up By this procedure the
phosphates are precipitated.  Subsequent sterilization
does not result in the medium becoming turbid

\ (4) Prepare a cotton filter

7) Filter medium through cotton into the second clean
saucepan ; and flter again through filter-paper
(/) Fill one dozen test tubes to a depth of 5 ¢c.m., and put
the remaining medium in flasks
70 tube medium. Pour it into the glass funnel, on the
end of which has been attached the piece of rubber with the
glass tubing and pinch-cock.  Hold the tube in the left hand,
and, with the right hand, remove the cotton plug and manipu-
late the pinch-cock. Do not allow the media to come in
contact with the neck of the tube,
(&) Sterilize tubes for 30 minutes, and flasks for 15 minutes,

in **Arnold.”













1 ind \ t et
1l ¢ I
1 I 1 Wil
IFilter tl nedi It i not quit e after th
hrst hiltering ¢l t the pro N
Ha I8 tul ged | then deptl
) m vith
Steril 1l \ni for th 87 1ime 0 minut
or in Autoclay mee) for 20 minutes at | bs
press
oo To 100 ¢ o hilterec ind ted agar d | « |
Dissoly v heating / ! il ul 1 tub
teril this G e Aga ‘At
. Any exc Nutrient Aga | put v lasl U
terilized in Autoclave for 20 mint
), Clean Saucepans and return to Lockers
EXERCISE I\
I. Conclude work of previous exercise
2. Continue sterilization of media already prepared
S, Prepare Nutrienl Gelaton
@) Put 100 ¢.c. of filtered bouillon in a saucepan, marking
level on the inside with a china pencil

A\dd 10 grams of ** Gold Label™ Gelati

lat

1 lgiven oul

and boil the mixture carefully until the gelatin goes

into solution.  Stir continually to avoid burning, and,

as the boiling proceeds, add tap water to make up for

the loss from evaporation

c) Titrate with phenolphthalein,

ise 11, & 111
to the correct reac

ion point (** 4+ 1.5")







Exercise I\ i
) Prepar Lo flt vet it down with hot water
this is essential, before using, otherwise tl gelat
(¢ peat a second time if the gelatin
~ not \i\“ 8 1
/) Tube 12 tubes, that have been plugged, to a depth of
D c.m
&) Sterilize in \rnol tor first time) for 30 minute
V. Prepare Litmus Milk
() Take 100 c.c. of milk, and heat in Arnold " (Lo
separate the fat) for 40 minute
) the fat-free m vith a pipett ind oIt
sufficient blue Litmus solution to color the n i
pale blud
IFill 6 plug d tub y a depth of H N
d) Ster " \rnold 1 { { ) mit
Prep p Wedin
SIX ple prep dy o will be wen ot
Wethod of preparalio Solid eviinders about 5 n [
length re cut out old, carefully-washed potatoes, by mean
( 1 the I'hesc n turn, were cut obliquely in a
long ! on, to obtain th lanting fa required
d the pic washed N orunning wat
) In the bottom of 6 test tub that have been plugged
previously, place a small quantity of absorbent cotton
soaked in wat
(¢) Into each tube insert one piece of potato, the larger
I &
lower end resting on th cotton (which prevents
drying out
() Replace plugs, and sterilize in \rnold for first
time) for 30 minutes
6. Clean all Saucepans, etc., and return them to the Locker







Continue sterilization of media hanc

Preparation of Dunham's Peptone Solution

Formula tor ong

Peptone 0 gran
Sodium Chloride 3 U
Distilled Water 000
Prepare 100 ¢
() Place 100 c.c. of distilled water in a saucepan ; add 0.5
srams of salt, and one gram of peptone
Boil careh til these substances \ gone intq
\v“‘lv on
Restore to o mal volume
/) D titrat 1S rea i itial
¢) Filter (preferably 1 1 per) u 1
Plug 6 tub nd 1 el th the solution to a depth
of c.n
&) Sterili \utocla [ 0 minut o 15 1b
pressure
| s Blood Sevum Mixtur
Glucose Bouillon I part
Beet or Pig Serum } parts |
() Blood is collected at the slaughter-hous When the
erum has separated, chloroform may b wdded to

preserve it.)

h) After twenty-four hours the serum is pipetted off, and

thoroughly mixed with the Glucose Bouillon in the pro

portions given abovi
( lube the medium, and put the tubes in an oven at 95 (

for 5 or 6 hours

() Sterilize in **Arnold ™ on 3 successive













o Lxamine the Thermostat Mak Irawi |

tl

the principle of the thermo ilato

Film, or Smear Preparalions : Bacteria a studied micro

scopically by means of these films

I'hey are made as follows

a) Prepare a clean glass slide

(6) With a sterile **loop™ place on it a drop or two of dis
tilled water, also a small amount of the culture mat
1al to be examined

Mix the two together, and spread well over the surface

c)
of the slide in the form of a thin film
d) Allow the film to drev, and **ix " it, by passing througl
the flame —film side up —three time
‘ Apply stains as directed below
Stains : The dy ised for staining bacteria are the ba
wniline dye ['hese a 1sed to bring out the («) Morp. 0
wnd Statning Characteristics, ot the m -0rganisms

G. Prepare films from culture supplied

1) Stain one with Lofiler's Methvlene Blue
a) Flood the film with the stain, and leave on from 11 t

minutes

(6) Wash off, and dry with blotter Do not put a cover
glass over the film
V) Stain a second with Aqueous-Gentian Violet

Use the same method
) Stain a third by Gram's method

(@) Apply Aniline Gentian Violet for 11 minutes

b) Pour off the stain without washing, and

() Apply Gram's lodine Solution for 11 minutes
(d) Pour off, and apply 95 \lcohol until the drippings do
not show a violet tinge

(¢) Wash off with water
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Exercise \ Vil

/) Counterstain with Safranin tor 1) minutes, when neces
Sary Ihat is, when the Gentian Violet has been
bleached by the lodine Solution and subsequent wash
ng with Alcohol.

If the smear, theretore, is white and decolorized,
counterstain as directed. If violet, or black color re

mains in the smear, no counterstaining 1S necessary

Gram Positive describes those micro-organisms which

refarn the stain

Gram Negative describes those which @ retain the
stam
EXERCISE VI
Continue sterthization
Continue preparation of alm near) preparations
V.o Stain a fou m b leid Fuast Method

un until it steams:

keep film well flooded with stain; b ful not to

burt
hH) Steam from 3-5 minut

Wash off stain with w

te
\
d) Decolorize with Acid Alcohol until film s only a faint
pink color
¢) Wash off with water, and apply Lofiler Methylene
Blue for 1} minutes
/) Wash off, blot, and examine
N.B. By the use of s stain it is possible to deter-
mine whether or not a micro-organism is acid-fast

If it retains the Carbol-Fuchsin stain, and appears

pink, when so treated, the micro-organism s acid
fast,; otherwise not B. Tuberculosis is the best
example of an acid-fast micro-organism







b, Make drawings of smears so prepared Indicate, in text

whether smears show Gram positive or negative Bacteria;
) whether or not they are acid-fas

Make drawings, showing what is scen in 3 or 4 different

“helds ™ of the preparation

D, Make swabs from cotton and other material supp

() Take a small pledget of cotton and bind it about the

straight end of a copper wire or stick so tightly that

it cannot rub off
b) Plug a test-tube; put in swab, cotton end down

(¢) Sterilize in hot air sterilizer for | hour at 150 (

EXNERCISE Vil
1. Continue sterilization of Media

Conclude study of film preparations made in previous

exercise.

Wethods of obtaining material for Bacteriological dragnosis,

(1) By smears

(2) By inoculation of culture media (agar, bouillon, blood-
agar, blood-serum)

(3) By swabs rubbed over an infected surface, and then
over the surface of a slanted tube of some culture
medium

(4) By the inoculation of laboratory animals (to determing

pathogenicity

the class must make a ** swab-culture

3. Each member o

by swabbing the tonsil of some other member
(@) Rub the swab over the surface of an agar slant

(6) Incubate agar-tube for 24 hours at 37 (







¢st Lo us L sterl
1) Inoculate
B wrefu
Make film
tamimng r
Inoculate
ind Gelaltn with o
1/ o A g
\Wi
m Y- Ot
W\
N.B P
i (
n mnisn
Statt
. M (
Con ( \
Xaming

ithological fl | 1 xaminati it
VTN Draw off the fuid
ultu nedia w animals, it necessary
ot to contaminat
wep 1 y stud e morphology, a
whon
; . Boui y Litmu ; 2
t S0 mknown m organisms (i
d to ( ) <1
n
1inn \ 1 S L I il nhavn
t of Pe |
1 |
P |
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vitl \ | d
ool \ \ n hology of tl
| 1 \ ¥
EXERCISE VIl
| ] 1 \
n iture | (
ies  tha \ pp d " the VAari
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Lxercise VI )

(6) Character of sediment, if any
¢) Presence, or absence, of a membran

() Characteristic odor

Note in Agar Slants
(a) Form of growth
h) Size.

(¢) Surface elevation
() Consistency

(e) Color

(/) Effect on media, whether physically changec

(¢) Characteristic odor, if any

Vote in Gelatin Stab Culture

1) Effect on media, whether liquifyving or not
1y When wnon-liguifving: note the appearance on

the surface, and along the line of punctur
(2) When liguified a) note the shape of the liqui

hed area
6) Condition of fluid

(¢) Character of sediment, and () characteristic

odor, if anv.

Note in Plate Cultures
(@) Form

(b) Size.

(¢) Surface elevation
(@) Consistency

e) Color

Note in Litmus Milk
(@) Whether there has been acid production
(6) Whether casein is coagulated

(¢) Whether whey has been extruded

(d) Digestion of coagulated casein (this is, peptonization)







————

Exercise VI 33

Note in Potaio Cultur
a) Quantity of growth

f) Surtace clevation

) Consistency

) Color, including evidence of pigment production

In studving the cultural characteristics o the smal
masses of bacteria (known as colonies) it may be necessary to

1se 4 hand lens, in order that they may be studied satistactorily

3. Make two smears from (1) plate, (2) gelatin stab,
b ] potato
Stain one by Gram’'s Method, and the oth with Loffler
Methylene Blug
Make drawing books of appearances seen in sn
film) preparations
I e difle wli caunsms 1 nece iyt
\ e fact n sard t h Morpholog Sta ¢
reaction ¢) Cultural cha teristi on - va | media o
Pathogenic power, (¢) Sp | S m reactio such oy
nation, et
To obtain a pu in i cu tube contai
olonies ol various micro-organi -
a) Take a small amount of Itu U 1 nd 1
it to a second tub
) From the sc 1 ransit Losn e 1
third, ete., until mit mdividual  coloni can b
picked ofl
Pure cultures can he aimed by making plates, as tollow
() Plant th ulture material in a melted agar, or gelat
Lubye
(6) Pour a plate; pick off the individual, discret olonies
that appear, and sub-cultury Plate method is usc
ful when agar, or gelatin, is the medium used
Observe always

(1) Whether the growth is better

depth of the mec

the surface, or in the

?) Whether the micro-organism  shows  aérobic

anaérobic tendencies







| A
R
P
wnd
Lions
I it
|
tion
Sta O

Make three film

¢l VT IN

SPORES,







o) Counterstain with  Loffler Methyler 3 f

minutes

(/) Wash off, blot, and examin

) 1
by |
h \pp f ol
L |
| { 1wl st d
Sharesforma erpreted mea ¢ that tl
0- inism has a med this state to avoic tior
i untavorable medinum; « t mav b h logicall msidered
i sting-stage in the life histo ol the bacterium
It 1s most frequently observed in ba 1; less commonly in
pirilla; and rarely in coccei
When a spore-forming organism com it tavorable
medium, 1t germinat
Spore-bearing is usually ass ited  with anaérob life-
habits Spore-bearing bacilli should be looked for in the fil

preparations made in this exercise







t spore-bearing | 1S Wi ed from th
pare anoth Wi 1 IS xXp t
place in thermostat for 24 hours
0 b-hour Agar cultures of A, 7vp (s will be given out
@) Make a sub-culture in B

6) Place in thermostat for 214
I'he culture
Votility,

so prepared will b

utilized i the st
1S seen in

“* Hanging Drop " preparations

|. Study Involution F

¢
1 1 r plat
t) Pick off thre ou 0
Make film p wrati
¢) Stain with Lofl Meth } the u 1
Involu breaking down, degencrating, or old torms
f micre ranisms are those show n alvpica
., a granular change, clubbing, irregularit no ¢ |
difference in staining iction
Make drawings in books of the involution forms seen in
the film preparation
), Complete work of previous exercise
Prick off colontes, and look for spore-bearing bacilli in th
war plate

(@) Stain colonies with Loffler's Methvlene Blue, if this has
not already been done

(b) Make drawings in books

| Study of Motility

\s seen in the **Hangin
paration. Utilize the

I |)uv|\ pre
bouillon-culture of B 1\|‘|\u~w\ planted
in the previous exercise

a) Take a clean cover-glass, and on it place one o

rtwo
loopfuls of the bouillon-culture

i
P Il i, o T e e—







X ERC \ |
Smesr the d y ' " ¢
1 vt Vit s m
ny the s ¢ the r-glas
hus enclosing the drop i ! iick, b wrefu
Moveni 1l he d
/) | 1 vith the hi | ) ¢
th op with 1l low-pow len I'l
focussing is son il It I n t be done car
tull u L narrow diag wn i lar Iv cut ofl
the hight When the ed of the drop has been found
turn on tl high-dr s d ted I'h wterd
I Are th he drop
P { |

fiecld move passiy ywut obviously, not as a result o

th vt ffor
1/ he pou lependent ind depends
ipon  the pr ) ol Flagellu 1w, fine,  filamentous
threads I'he bacilli are driven by contractile power of th
Flagella I'he power wotility may be lost if the micro-organ
ismois grown i an unfavorable mediun It is essential, there-

fore, to choose a medium most suitable tor the development of

Flagella
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making the same diluti

to solidify

\llow agar plat

locke







Exercise NI |

\dd a few drops of concentrated H, SO, to a tube of

Dunham's Peptone Solution inoculated, 10 (ten) days previously,
t |

with the micro-organism, whose ability 1o produce Indol is 1t

be tested

\ pink color indicates Nitroso-Indol (cholera-red reaction)

It the pink or deep red col
I

does not appear, add | ¢c.c. of
Sodium  Nitrite Solution (Sod. Nitrite 0,02 grams; distilled

water 100 ¢

Jo
Now the appearance of a pink coler indicates Zudol pro
duction
. AInoculate two tubes of Dunham Peptone Solution with a
ulture of B. Coli (given out
Put tubes, so inoculated, in the Lockers for 10 day
b) They are then to be tested for Indo
6. Inoculate ta ches of Dunham’s Peptone Solution witl
tture of Staphylococcus (given out
a) Put tubes in Lockers for 10 davs

’|‘M.\i\llh!h\l.mmi benzaldehyde b parts
So \bsolute Alcohol 380
[ Hydrochloric Acid S0
a) To 10 ¢c.eo of the bouillon-culture, suspected of con
taining Indol, add 5 c.c. of Solution |
b) Then add immediately 5 c. f Solution 1. (Saturated

Solution of Potassium Persulphate).

I'his reaction with Indol ves a sharp rose color when

the mixture is shaken

\fter (at the longest) 2 hours, Indol can be detected by
this method; with the old, it is sometimes nece ssary to wait 20,
and often 14 hours, before the reaction appears

Dilutions of 1-200,000 parts are appreciable by this
method, which is also specific for Indol (does not give a

reaction with skatol).







Exercise N1 ]
EXERCISE XII,

I. Examine the plates made vesterday @ count the number ol
colonies that have appeared on the various plates i record the
results in the books.

2. Count the number of colonies on the gelatin plates,  Pick

off three colonies from each.

Return plates to the locker for a second 24 hours,
A0 Pick off three colonies from each remaining plate on which

the colonies are numerous.
Make three film preparations.

Stain one with Lofler's Methylene Blue ; one by Gram's
Method ; one by Acid-Fast Method.

b Make drawings in books, showing the Morphology of the
Micro-organisms found.  Indicate their Staining Reaction, e.g.,

Gram Negatite, or Positive, ete.

The Value of a Laboratorv Exammation of Water depends

ore

sty upon certain factors,

For example, the length of time a given specimen ol
water has been kept, before being examined, is very important ;
this may very considerably modify the bacterial count. There-
fore note the time a specimen is taken ; and pack it at once in

ice 3 and so keep until the examination is made.

Water should be collected very carefully in a ¢l
100 ¢.c.

an, wide-

mouthed, sterile bottle with a capacity of

(1) In the case of cofv water, always let the tap run from
X-10 minutes before collecting. Do not allow the hands to
come in contact with the mouth of the bottle, or the stopper
to touch anything likely to contaminate it.

(2

of 10 inches at least. Do not stir up the bed of the stream

From streams, the water should be taken at a depth

(otherwise bacteria that have sedimented will be disturbed).

ote whether, or not, the stream is flowing.







'
Lxercise N1 i |

3) In the case of wells, note all the surroundin the

presence of out-houses, closets, seway S, cess-pools,
\ stables, gardens, trees, et note whether the well is
covered, or open to the entrance of bacteria-conveving dirt,

Al such information is of extreme value in determining

» the probability of contamination, and in judging whether,
or not, a water is potable.

There is strong presumptive cvidence that water is con-
taminated —that is, that sewage micro-organisms are present
when the number of bacteria developing at 37 C, at all approxi-
mates the number developing at 20 ( 5. ( S ool uly
considered the best evider of water contamination

To determine t Presence /3. ( vhen bacteria ar

nd i wat | ollowing diag tic feat T nsid ¢
. is sutheient evidence
) Typical Morpholoy 1 presence of a4 non-spore-
wearing bacill latiy sm nd ot quite thicl
Gram Negative
) Motile in voung . e usually At times this
s not tisfactc IS Ccortain strams t teeb
motile. )
b)) Gas formation in dextrose bot 1 (gases tormed being
CO, & H
(9) Non-liguetaction of gelatin
(6) Litmus-Milk- acidified and coagulatec
; (7) Indol produced
(8) Nitrates reduced to Nitrites
9) Neutral red-litmus lactose bouillon reduced, with the
production of a greenish-vellow fluoresence
FEST FOR THE REDUCTION OF NITRATES TO
NITRITES.
.
a) Two bouillon tubes, containing nitrates, are inoculated,
wnd, with two other inoculated tubes, are allowed to
remain in the thermostat for several davs







Exercise X1 XL 53

I'hen, to culture and control tubes add a small quan-
tity of a colorless thin starch paste, containing 0.5 of

KT ; also a few drops of H,S50,

N.B I'he control tubes w remain colorless, or
slowly become a pale blue ; while a dark-blue, or red-
brown coloration is produced, it nit S are present

Normally there are a certain number of micro-organisms
present in milk [t is only when these are present in excess, o1
are pathogenic, that the matter SUMEs any importance

In planting milk or water, it should alwavs be so sufhiici-
ently diluted that all the bacteria present in the specimen to be

xamin vill be given an opportunity to develop in the media
I'his will not be the case il too ma onies appear on o
plate It is best, then, to so regulate the dilutions that neve
more than 250 colonies can appear on one plat lsven small
mbers will facilitate counti
ENXERCISE XNIII
l. Continue Bacteriolog Witk and Wale

a) Estimate the number of colonies on the gelatin plates

¢ mine 1 relative | ortion bet I numb

developing at 20 C. in I8 hours on gelating and the

number developing in 24 hours at 37 ( on o agar

plates

\ny approximation in relative proportions between the
war and gelatin plates in the event of the bacterial count
weing high - should be regarded with suspicion as a probablc
evidence of pollution Coli in | or less, of wat in
termentation tubes, is equently regarded  a presumptive
evidence of sewage contamination.  Certain so-called parac .
or colon=like micro-organisms, are occasionally found in normal,
potable water I'his may be due to a drainage ol rain-fall intc
the water supply from regions, in the vicinity, fertilized witl
manure containing these n wLAnisms







loxercise X 2

¢) Pick off four colonies, and make four ilm preparations
|

(4% hour) on gelatin plates

() Stain two with Gram's Method, and two with Loffler's
Methylene Blue.

AGGLUTINATIONS,

Lo The Macroscopre Method

| \ tube with 0.1 ¢.c. of a serum containing agglutinins for

: B. Typhosus (a so-called typhoid agglutinating serum) will be

given out

() To this add 0.9 c.c, o

normal salt solution, thus
making a dilution in tube No. | of 1-10

Five other small tubes will be given out

) Number these, respectively, T THL IV, V, and VI
) To No. 1L add 0.5 c.c. from No. L.; also 0.5 c.c. of
normal salt solution; shake thoroughly I'his gives a

dilution of 1-20 in the second tube

d) Take 0.5 ¢.c. of this and place in No, 11, ; add 0.5 ¢.

of normal salt solution; sl

tke; and thus we have a
dilution of 1-40

¢) From No. I1L take 0.5 c.c. and place in No. IV, add
0.9 c.c. of salt solution; shake; and there will be a
dilution of 1-x80,

/) From No. IV. u

0.5

ke over 0.5 c.c. to No. \

c.c. of normal salt solution; and from this a

ioadd

=160 dilution will result,

) Place 0.5 ¢c.c. of this in No. VIL; add 0.5 ¢

solution; shake thoroughly, and discard (

this tube we will have a dilution of 1-320,

ILach tube now contains 0.5 c.c. of a diluted serum,
dilutions ranging from 1-10 to 1-320.

(4) Te each tube add 4 drops of a formolinized culture of

B. Typhosus

7) Shake tubes again, and place in the lockers, to be read

at the end of 24 hours
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Exercise X\ 63

(6) Make two film preparations from cach
() Stain one with Aqueous Gentian Violet, and one by
Gram's Method.

(¢) Make drawings in books,

3. Staphvlococer. One of the common groups of pus pro-
ducing (pyogenic) cocci, found in boils, abscesses, carbuncles,
ete., usually in the pus.

Certain varieties are pathogenic.

Of these the dwreus (so called because it produces a
golden pigment) is the most pathogenic.

I'he other varieties are Staplhviococcus Progenes Albus (pro-
ducing a  white pigment, and much less pathogenic), and
Staphviococcus  Pyogenes  Citreus  (producing  a lemon-yellow

rigment, and scarcely pathogenic at all)
pig g

Vorphology I'hese cocci are usually arranged in loose,
irregular masses (due to division taking place in any plane)
which have been likened to clusters of grapes.  This has given
the name to the Staphyloceus group.

\ species of the Staphylococcus (the so-called  Staphy-
lococeus Fpidermis Albus) is almost constantly present on the
skin, and in the sweat glands.  These latter cocci are larger
and coarser than the more pathogenic varieties, which rangc

from 0.7 to 0.9 in diameter.

Staphylococei may arrange themselves in pairs (diplococcus

arrangement), or in fours (tetrad arrangement).

They grow best at 28 C, but very well at 37 C. Best
also under acrobic  conditions (though they are facultative
anaerobes), and on all the ordinary media.

They resist dryving and disinfectants for some time, and
are one of the hardiest non-spore-bearing micro-organisms,

They are also constantly present in the air, water, on the
skin, and mucous surfaces, ete.

Pi

most abundantly on carbohyvdrate media (such as potato), when

ment is produced; it is a lipochirome, and is formed

an excess of free oxygen is present.
In Gelatin cultures (after 4-5 days) a gelating liquefyving

enzyme i\ ‘\‘I'Illk'\l
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Exercise X\ X2 Vi

Litmus Milk is coagulated and acidified I'he casein so

coagulated is not usually digested (peptonized

Staphvylococei are found

n both primary and secondar
mtections, and in mixed infections

Fhey are frequently present in Osteomyelitis as o causal
rent, and are found

associated with suppurative processes,

in any part of the body
Staphylococei stain with all

ordinary dves, and are
posttive.

Gram

Of laboratory animals, guinea pigs are relatively insuscep-
tible.  Rabbits are insusceptible to intraperitoneal infection,
but pathogenicity can be determined by injecting a

v small amount
of a 2Z4-hour bouillon-culture, intravenously

EXERCISE XVI.
Conclude work of previous exercise,

Complete the drawings of the various film preparations, et

Miake observations

n the Gelatin and Litmus Milk cultures
Chromogenesis, or pregment production is a function assumed

by certain organisms

In order that a pigment be produced
(i) the temperature must be favorable,
(11.) a carbohydrate medium should be

used,
(1ii.) a liberal supply of free oxygen must be present

\ group of micro-organisms that are but feebly pathogeni
are known as the (7%

mogens, so called because of their pig-

ment produc ing abilities

Pigment production is regarded as an incidental feature in

the metabolic activity of bacteria, pigments being merely by-
8 g

products.

2

3. Streptococcus  Progenes.

F'wo films of pus
Streptococcet will be given out :

contaming

(a) Fix

(6) Stain one with Loffler’s Methylene Blue, and one by
ram’s Method.
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(¢) Make drawi

gs in books showing the cocci and pus
cells
STREPTOCOCCUS PYOGENES.
Arranges itself in chains, as a rule, ¢ither long or short
It is a fine coccus, and only divides in one plane, so that
there is a persistence of this chain arrangement I'ransitions

n morphological arrangement occur between staphylococe

and streptococcus

Is non-motile; Gram positive; sta vith ordinary dye

Does not thrive on ordinary media Will grow in bloog
war, where it produces hemolysi colontes: on blood serum;
and in bouillon containing | vlucos Growth on potato,

scanty or absent,

lating and certain sapro

Parasitic forms do not liguify
phytic forms, do

Milk is sometimes coagulated by it

I'he micro-organism can only be kept alive on laboratory
media, with great difficalty.  This can be done by the use of a
Gelatin Stab, or rabbit serum broth at 8-10 (

ge through

Virulence varies considerably as the  pass
animals considerably heightens it I'he strains living a para-
sitic existence are more virulent than the others

May ocecur in primary, secondary, or mixed infections.,

It is found in Eryvsipelas; trequently in Puerperal Fever;

in certain skin diseases, such as Zmpetigo Contagrosa; in sup-
purative conditions; in ulcerative Kndocarditis; frequently in
Otitis media,

It is also found in the tonsils In Angina ol Scarlet
IFever, and in various other anginas, it is present in the throat,
In Diphtheritic sore throat the virulence of B, Diphtheriae is
heightened by its presence,

)

It is frequently associated with B. Dysenteriae, an infec-

tious diarrhoea in infants.,

\s a secondary imvader, it is associated with | I'uber-
culosis;  sometimes also, in Pneumonia, it is present as a
secondary infection.

Forms of streptococcus are virulent for man, and usually

for rabbits.,
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Exercise NV 64

\eelutinins i

\n Smmune Serum has been prepared, which has claimed

v be artificially produced

to be of value by raisin *opsonin content.” Vaccines of
this micro-organism are sometim isetul

I'he Wicrococcus Rhewmaticus is claimed, by some, to be a
strain of streptococcus

Lo Film preparations of () Meningococcus, () Gonococens are

iven out

a) Stain Gonococcus lilm by Gram's Method

) Make drawings of both, showing various fields

I'he Meningococcus film has dyv b tained

MENINGOCOCCUS, or M. INTRACELLULARIS, o
M. MENINGITIDIS.

W orp 0 Diple cus, or tetrad formation; cu

characteristically in polvmorphonuclear leucocytes; one micron
n diameter; usually present in pairs; short chains an \

seen, and no capsule

Gram negative

N¢ WCUTS itmus Mill

Involution forms are common, in b rrown only witl
difficulty on culture media

No growth on potato; feeble growth, it anv, on ordinary

wry, or broth.

Fair growth on Loffler's Blood Serum sometimes
Best Medium is 2 glucose in |
! parts agar IFlexner’s Medium
I part sheep s vwlnI
When attempting to cultivat t, the cerebro-spinal fluid
should be quickly added to the media
Pathogenicit) It is the etiologic factor in epidemic
cerebro-spinal Meningitis
Lesions at base of the brain extend from the optic con
missure, backwards Meninges of the entire brain are not
necessarily affected ; but the cord is practically always involved
The diagnosts is determined by means of a lumbar punc

ture, when the organism is seen in smears, made from the

cerebro-spinal fluid.







Exercise XV 71

In 25 7 of cases, it is found in the

blood, where blood
cultures are mad (Elser.)

It is frequently found in the nasal secretions, in the carly

stages of the disease, and the nose is believed to be the portal

of entry I'he disease probably spreads from contact with in-
fected towel

handkerchiefs, cups, et

\gglutinins can be artificially produced

In the serum of patients suffering from cerebro-spinal men-
mgitis, agglutinins are present.

Rabbits and adult guinea-pigs are insusceptible

I'he serum is said to be antitoxic, to stimulate phagocyto-
sis, and to be bactericidal

Sometimes this micro-orgianism gives rise

to Pneumonia,
or rhinitis as a complication,

By the use of the Flexner

Jobling serum, the mortality of

of cerebro-spinal meningitis has been reduced trom 75 to

GONOCOCCUS, or

Morphology : very similar to the Meningococcus

I'he diplococcus

MICROCOCCUS GONORRHOEA,

arrangement is seen and the cocci are

uranged side by side, like coffee beans

I'he Gonococcus is also found within the pus cells, or they
may be free in the serum I'he cocei are confined usually to the
cyvtoplasm of the pus cell,

Gram Negative.

(They are decolorized slowly, therefore

expose for 10, instead of 5 minutes, to the action of alcohol

\s a rule no growth is seen on ordinary ge

latin and agar
Blood, or blood serum, must be added to the ordinary
[lH‘\I|.|

I'he colonies are line, somewhat tenacious in consistency

\ temperature of about 40 O is lII;]\ll‘l\‘li\ to them.

They are sensative to dryving, and will only live for about
72 hours on culture media, at room temperature. Theyv will live
longer, however, in the ice box.

Lower animals are relatively insusceptible
Diagnosts depends upon

(1) The situation in which they are found.
(<

I'he associated clinical picture.
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Gonococeus Infection is not necessarily limited to the genito-
urinary tract In the female it may spread to the ovaries, fal-
lopian tubes, and uterus

(1) In the male, Epididymitis may be produced

(2) Gonorrhoeal Opthalmia s very commonly caused by

gonorrhoeal infection at birth and is accountable tor

107 of all blindness (Jordan.

fection may be carried by the blood and lymph, and

become general, hnally settling down on the serous
surfaces of the joints (Gonorrhoeal Arthritis, for treat
ment of which Gonococcus vaccines are useful) or ot

the Aeart ( Endocarditis )

has also been observed

Wetastatic Conjun

Cronococer may persist in the gemto=urmary tract for

very long periods, even when the patient is apparently
cured
IWertheim's Medium consists of
Nutrient Agar -3 parts
Serous Ascitic Fluid I part
On Wertheim's Medium the colonies of the Gonococcns
resemble those of the Streplococcus
Gonococeus and  Meningococcus bear a very close relation-
ship to one another also Ihey can be differentiated, however,

by specific serum reactions

EXERCISE XVII

Conclude work of previous exercise

2. Make four film preparations of sputum (each student to
use his own) and treat as tollows
(@) Cover the Alm with glacial acetic acid for a few
moments,

) Drain off and flood the preparation with Aniline

Gentian Violet —apply once or twice.

(¢) Wash in 1 NaCl solution.

gt







Exercise XV

! () Mount in NaCl solution,

(¢) Examine preparations, with oil-immersion lens, for
encapsulated diplococci-pneumococcei

he micro-organisms seen in the

/) Make drawings ol

sputum.

Prewmococcus (Diplococcus lanceolatus

I'he cause of
(1) 90 of the cases of lobar pneumonia

) May cau pleuritis, endocarditis, m

ditis, and occasionally rhiniti

It is found in the sputum, in the blood stream, and at the
site of the lesion in cases of lobar pneumonia
It frequently persists in the nasal passages of those who

have suffered from pneumonia Such a ‘' carrier mayv be a

we source of danger to others

Laboratory animals susceptible

Rabbits are highly so Intravenous injection usually k

in 36 hours, or less, causing a general septicaemia
Wice are also highly susceptible

Guinea-pigs are relatively immune

Serum of a patient infected with this micro-organism

contains agglutinins for the micro-organism in dilution of [-40
E4Y g

0 1-507; it is highest about the time of the crisis

3. Films of sputum containing pneumococcus will be given
out,
(a) Stain with Loffler's Methylene Blue

(6) Examine and make drawings

L. Micrococcus Catarrhalis

I'his is a diplococcus closely resembling the Meningococcus

iram Negative,

Found in respiratory passages, and in sputum

Often associated with B. Influenzae.
i I'wo points distinguish it from the Meningococcus

(i.) It grows well on ordinary media.

(ii.) It is but slightly pathoge:







xercise XV NV

Do Make Drawings of B, Fusiformus, and the
Sprrochete, seen in the film preparation

vith Aqueous Gentian Violet

given out), stained

B. FUSIFORMUS,

\ thick, rather Lk

| W ! fron
6" to | long ; O.6" to O.8" broad vith I't lar u ¢
wreas in the Il protoplasn
Fine spirochetes ar 1 n i ttion with the
bacillus (they wil P I with
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ENXERCISE XVIHH
Co 1 .
Ml n ) )
Diphtheria led
7) Stain th Lo M i
I xaming | 10N | Dipl
Klebs-1LoM
BACILLUS DIPHTHERLE.
lorp 0 Slende d 1 on { |
I'he most pical morpl ' p (
{ L growth | S il typ L 1
olid, barred, anc inular Qceastonall b-shit forn
¢en il prepa 1 na on htl n 1"
Wh tained w LOf Metl } hey p
v beaded. ppea th
in the st i th | toplasm, an th I !







¥ g

ST

LExercise XV (]

metachromatic granules In the solid form, the protoplasm

stains uniformly throughout ; in barred forms it stains in irre

ular blocks i and in granular forms only the metachromatic

granules (usually one at each pole of the body of the bacillus

stain deeply I'he granular type predominates in typical cases

of diphtheria.

It is a bearing, Gram positive bacillus

Grows best on Loffler’'s Blood Serum Mixture at a tem

perature of 20-37 C, in the presence of abundant oxyvgen, the

medium being ghtly alkaling Small colonies are visible in

R-10 hours.  Grows also on agar and gelatin

No liquefaction of Gelatin It acidifies Litmus Milk

Fhe micro-organism is frequently found associated witl
wogenic cocci

Virulence may or may not be maodified by prolonged
growth in culture media

It usually settles down on mucous surfaces, the pharvox

larvnx, ete., but occasionally in other localities. 1t does not
become a septicaemia, or bacteremia Grows locally, Ve
ofl a diffusible toxin, which acts generally, but chiefly on th

heart muscle, and kidney cells and nerves

Diphtheria is a e toxaemia

I'he guinea-pig is highly susceptible to the toxin
= ps !

I'he toxin produces all the typical lesions of the disease,

except the membrane in the throat

Diphtheria Anti-toxin was first produced by Von Behring
in 18H0 I'his anti-toxin confers an immunity which lasts for
' days

I'he danger in diphtheria is from **Carriers™ (persons who

have recovered from the discase but harbor the micro-organisms
in their throats).
A\ mixed infection of Streptococcus or Staphylococcus i

more serious than B, Diphteriae alon
Bacillus Pseudo-Diphtheriae (Hoffmian)

\ short, plump, solid rod Certamn mtermediate forms

exist between true and Pseudo-Diphtheriae
It does not produce acid in dextrose litmus agar, or bouil-

lon







Exercise XVIIL - XIX.

It is non-virulent for guinea-pigs.
Prophylactic measures necessary in diphtheria consist in

() Release cultures.

(h) The isolation of carriers.

3. Make several drawings of various types of B. Diphtheriae.
Use film preparations made from several cultures where it is

necessary to see the various types of the micro-organism.

b Make one film preparation from each of the throat cultures.
Fhese are from the throats of patients suspected of having
Diphtheria.  The film will probably show many cocci, also
other bacilli, and some of them will contain true B. Diph-

theriae.

xamine each film,
Make drawings in books, and indicate the cultures in
which B. Diphtheriae are found, and those in which they

are absent.

EXERCISE XIX.

Conclude work of previous exercise,

Water-blanks, sceded with B. Tvphosus, will be grven out.

(@) Take two or three loopfuls of this suspension of B.

Typhosus; place on a cover-glass (do not spread), dry

carefully, and fix.

(6) Cover the film with mordant; heat carefully for five

minutes; do not allow the mordant to dry on the film.

(e) Wash off thoroughly with water, and dry with blotter.

() Cover the film with carbol-fuchsin and steam as before

for 5 minutes.

amine

Wash off thoroughly with water; blot; and

film, with oil immersion lens, for flagella. ella

appear as fine, wavy filaments, branching off from the

bacillus),

(/) Make drawings in books showing flagella.







Exercise NIX B

3. Inoculate with material from the culture of B. Typhosus

(given out) one tube of each of the following : Litmus Milk,

Bouillon, Gelatin, Glucose Agar, Fermentation tube, and Potato.

Liquify a tube of gelating inoculate and pour a plate.
Ihe planted cultures are to be put in the thermostat for
24 hours at 37 C.; the gelatin is to be left at room tem-

perature.

b Make two film preparations of the culture of B, Typhosus.

(a) Stain one with Loffer’'s Methyvlene Blue, and one by
Gram's Method

() Make drawings in books Indicate whether micro-

organism is Gram positive or neganive,

5. Inoculate with material from the culture of B. Coli (given
out) one tube of cach of the following: Litmus Milk, Bouillon,

Gelating Agar, Glucose agar, Fermentation tube, and Potato

Fhese cultures are also to be put in the thermostat for

' hours at 37 C. Put the gelatin in the locker
6. Make one film preparation of B. (

(a) Stain with Gram's Method

(6) Make drawings in book Indicate whether the micro-

organism is Gram positive or negative.

B. Typhosus (Eberth)

Is a short, plump rod, 1-3" in length, and 0.5 to 0.8 in
breadth,

It is actively motile

Gram Negative.

Grows fairlv well on ordinary media I'here is a thin,
film-like growth on potato.  Colonies, on gelatin, frequently
appear as bluish-white expansions,

No Indol production

g Acid is produced in dextrose agar, or dextrose bouillon,
but no gas.

Litmus Milk is not coagulated,

: Certain special media, the Conradi-Drigalski, Endo and

Malachite Green, are used for the differentiation of B. Typhosus.













. Note whether ' there has bee cti tl
termentation tubes, and in the glucos gar tul
V. Make Four Film Preparations from tl tures plante
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B, TUBERCU LOSIS
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Exercise XN, XXI

OTHER ACID-FAST BACILLIL,

(a) B. Smegma ;. Not acid-alcohol-fast
Not [mlhngcm.' tor gninv.ppl;x.

(b1 B. Lepree: The disease Leprosy has a different clinical
picture, and B. Lepre cannot be grown artificially.

(e) Group of Acid-Fast Branching Bacilli: There are be-
tween 40 and 50 varieties of acid-alcohol-fast Hay &
Butter Bacilli.  These all grow well on ordinary media,
and are saprophytic, as a rule

Tubevculins : Are extracts of the bodies of the bacilli pre-
pared in various ways,  These are used in the diag-

nosis and treatment of Tuberculosis.

EXERCISE XXI.
\. Conclude the study of B. Twuberculosis from the flms of
sputum, stained by the Acid-Fast Method
(@) Make 3 films of the sputum supplied

(6) Stain by the Acid-Fast Method, and examine for B.

I'uberculosis.

2. Studv B. Leprae. Sections of stained tissue, showing
B. Leprae, will be given out.
(a) Examine sections with oil immersion lens.

() Make drawings showing the bacillus in the tissue

B. LEPRAE

is a long, slender rod (resembling B. Tuberculosis) and is
frequently seen in a bundle arrangement.

Has never been grown artificially on culture media.

Stains more readily than B, Tuberculosis.

Bacilli are found in the kidneys, liver, s

een, lymph-

ands and in the nasal secretion.

When leprosy tissue is put into lower animals there is no
multiplication of the bacilli; no leprous lesions develop; and no
evidence has been adduced to show that the disease can be

transmitted to lower animals
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Exercise XXI NXNI vl

3. Section /* Tissue contatring Treponema Pallidum (Spiro-

chaetae Pallida) will be given out I'hese sections are stained

by the Silver !mpregnation Method of Levaditi, and, when

studied by the oil-immersion lens, the Treponema Pallidum will
appear as dark, wavy, spirals on light, brown background

Study sections, and make draw

FREPONEMA PALLIDUM,

I'h pirilla iny from -2 n length mnd 05" in
thickness

I'hev consist of a ries " s, close and regulin
Vo 12 even to 10 may be .

Has not vet been grow cultur din

Is the cause of sypl ; occurs constantly in the primary
lesions, in secondary lesions, in the skin eruption and in th
mucous patches; and also in the hiy en and kidneys

It h been found in the blood strean In cases of con
genital syphilis, it is found i Lissues In Tertiary Syphil

|

L Is much less commaot

EXERCISE XXII
|. Blood Cultures

I'hese are done in cases wher v bacteremia is suspected,

or known to exist, and it is desi

recover the micro
organism producing it
Blood cultures consist essentially in taking a small amount

of the patient's blood (under strict aseptic precautions

planting it on a suitable culture media; and observing whether

any growth occurs It is most essential to always take a small

quantity of blood to a Zarge quantity of culture media — about
I c.c. of blood to 100 ¢c.c. of medium being the right propor-
tions. The blood mayv be obtained from the ear; but it is
usually desirable to puncture a vein, and either allow the blood
to run freely through a needle into suitable culture media, or to
withdraw a given amount of blood with a syringe, and inoculate

the media. When the patient's ear or arm has been prepared,
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and sterilized, and the needles have been boiled (the person

doing the blood culture also having cleaned the hands) obtain

the blood in one of the ways described.

It is advisable to have several kinds of media inoculated
bouillon, plain agar, glucose agar, blood-agar, and blood-agar
containing glucose, all being usetul.

Plates should be poured, also, and the tubes and plates
incubated at 37 C. for the necessary length of time.

In makir blood-cultures in Zyphoid Fever, a small

amount of blood is taken in a tube of sterile ox-bile; the tube
put in the thermostat over-night at 37 C.; the next day sub-
cultures are made in bouillon; and if any growth occurs,
agglutinations are done.

Streptococeus,  Staphylococeus, and B, Typhosus are

m|\'r\\-\\rg;u|i\|n\ that 'I\‘\I\l\'llll\ set up a l‘.l((k'l(‘llliél.

acterial Vaccines may be prepared from micro-organisms,

recovered by blood-culture.

2. The culture planted with blood will be put in the thermo-

2

stat at 37 C, to be examined during the next exercise.

EXERCISE XXIIIL

(1) Examine

ir plates and bouillon tubes of the blood cul-
ture made in the previous exercise.
(a) Note whether any growth has taken place.
(b) Make films of any colonies that may have appeared.
(¢) Stain them with Loffler’s Methylene Blue, and by

Gram's Method.

2. Film Preparations of blood containing Zrvpanosomes will be

iven out.

Examine, and make drawings of the Trypanosomes
seen.
3. For the Study of Anaerobic Bacteria.

Examiae the film preparation of B. Zetani

a patho-
genic, obligative anacerobe).







Exercise XX 0H

Wethods of cultivating Anaerobic Micro-organisms
Wedia used @ Agar, containing 1.5 of cither glucose, sich-

wrose, dextrine or lactose ; Gelatin, to which has been added

1LO7 of glucose s Bowillon, with 2 of anv one of the
sugars above mentioned ; and Zitwius Milk I'he medin
should always be freshly prepared (never more than two
weeks old) and should be from 1-1.5  of normal acidity to
phenolphthalein Just betore using the medium should be

thoroughly boiled to drive off any oxvgen that might have
been absorbed ;  then cooled rapidly and immediately
planted.

|

gen must be excluded I'his n

v obtain a growth of obligative anaerobic bacteria oxv-
av be done in any one of the

following wavs

a) Most simply by liquifving a tube of g 1 of agar
driving off the free oxvgen, by boiling ; cooling to
0 C 5 mmoculating ; and afterwards pouring in a fur-
ther quantity of liguitied gelating or agar; and finally

allowing the tube to solidify

n liquid media, such as bouillon, the following pre

dure may b wdopted

Fhe medium is boiled at the moment of planting (as
before directed) and a small quantity of liquid vaselin
is added to the tube before it is quite cooled.  When

the tube has cooled to about 40 C, proceed to inocu-

late as tollows: — Hold the tube inclined in the left hand,

in such a way that the layer of liquid vaseline is in con-

tact with the wall of the tube, permitting the pipette,
containing the material to be inoculated, to come dir-
ectly in contact with the bouillon Blow the cultus
material out of the tube into the bouillon, then, by
drawing it and some of the bouillon into the pipetic
once or twice, a more thorough admixture of the cul-
tural material and medium is secured By righting the
tube the liguid vaseline again comes to the surface,
and acts as effective barrier to the ingress of air.

(Jungano and Distaso).







Exercise XX A AY 07

¢) A\ third method consists in the removal of the absorb-
ible oxvgen, from the air in contact with the cultures
I'his is effected by means of pyrogallic acid, and sodium
hydroxide solutions (Biwchner's Method) Special jars
have been devised for use when one follows this
method

() Or, one may utilize th jars just mentioned in the next
method, which consists in creating a vacuum; adding
hydrogen to the jars; and allowing the cultures to

develop in this atmosphere

All of the above methods have been thoroughly well
tested, and found to be satisfactory
S, Inoculate a Glucose Agar and a Gelath ¢ with th
Anaerobic Micro-organism given out,
(@) Make two film preparations
A) Stain one with Lofer's Methvlene Blu mnd one by

Gram's Method.

() Make drawings in books

EXERCISE XXIV

Conclude work of previous exercise

2. Lxamine Culfures of micro-organisms planted at the pre-
vious exercise
(@) Note cultural features, in the books

(6) Make two film preparations

(e) Stain one by Gram's Mcthod, and one with Loffler’s
Methylene Blue

(o) Make drawings

3. Section of Guinea-pre Tisswe containing Pestis will be

given out.
(@) Examine with oil immersion lens.

() Make drawings in books, showing B. Pestis
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