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PREFACE.

— O e

Z/BN selecting 2. snitable English volame on Bacteriology

to translate for the nse of Chinese medical students
I had five somewhat brief works from which to choose.
Archinard’s MicroscoPy AND Bacreriorogy was finally
selected, not only because it was the most recent of the
available works, but because, while covering every im-
portant part of the snbject with a thoroughness nnusaal
in a work of snch small compass, it contained little or no
extraneous matter.

Many of the defects in the tranpslation are inherens
in the difficelty of the subject. Many are also due to
inability from lack of time to give the manuseript
thorongh revision before sending it to the press. As I
look over the printed forms, I see several places where
the trauslation does not represent aceurately the idea
of the original. It is hoped that these defects will be
corrected iv o future edition, if sneh shall be called for.

A great deal of credit is due to my teacher, Mr.
Mao Prei~chih, for the carefal and painstaking work that
be has done in the preparation of this volome, as well
as for his many helpful suggestions regarding the
terminology. My assistant, Dr. Wn Hsin Huang, also

" expended a great deal of time and.labor in giving the

book n thorotgh going over, making many valuable
suggestivus and corrections.

Many thanks are due to Dr. J. G. Cormack for his
thorough work in vevising the earlier chapters of the
work. Dr. Consland’s carefol work on the proof sheets,
involving many important corrections, has added a great
deal to the value of the book and has made if possible
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for it to be issmed much sooner than could have been
done otherwise.

I must also record my appreciation of the never-
failing patience and conrtesy of the staff of the Pres-
byterian Mission Press, in spite of the many delays and
inconveniences resulting to them from proof reading at a
distance and other canses.

It will be a greabt help, if those who nse the book
will potify the trauslator of any errors detected, or will
make soggestions as to any changes thonght to be
desirable.

FE  BEBRH

W. H. VexaBLE,
Kashing, China, May, 1908.
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ERRATA.

Introduction, page 1. The two English fitles ¢ The
Prineiples of Refraction by T.enses™ and “The
Refraction of Light ¥ shonld change places.

Page 7, line 6, the 12th character from bottom, read %%
instead of vh.

I‘;a.ge 13. Nest to last line, omif the character J& in
the Ist colnmn of small characters and insert
the same between ¢ and Jj in the 2nd column of
small characters.

Page 28. Add the words *.deid Method” to the
Eunglish title. 1. Welel’s Glacial Acetie.

Page 63. Eaglish Title for  Method ” read * Methods.”

Page 64 do. do.

Page 69. English Title should read ¢ The Caltivation
of Anzrobic Bacteria.”

Page 70. English Title should read *The Incubator
and the Thermostat.”

Page 201, line 4, instead of “ 4 5 » the title shonld
rend 2 B > B E.

Page 202, line 8, instead of 3 2 4 2 5 {E the title

shonld read 4ff 2 JE Z #-
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| MICROSCOPY AND BACTERIOLOGY.
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INTRODUCTION,
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%}f THE REFRACTION OF LIGHT AND THE MICROSCOPE. (i
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The Priuciples
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The Refraction
of Light.
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3. Index of refraction.

1. Angle of incidence.

2. Angle of refraction.
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Aberration of Lenses. a Lens,

The Spherical
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2. Triplet.

1. Doublet.
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Microscope. Microscope. Aberration of Lenses.
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The Simple

MaRE BE GG =

BANREH pawaszxeeNedegy | RSE00|

.................

RE-REENDE K BB N RO RN

il e e el e INE S SN
EHEHRONRc LT EREERNRRER S

.................

B g | oEEsERE mEEEEEEE

82 3 £ EEENE KO L EERNEEE

ERTE <sesNsrEsELesNsgdmes | #
EE RIS NI | SETRROR | STBNES

............

HERNRBELHR BN EREENIEE RERES

2. Prineipal Focns

1. Chromatic Aberration,




NELRERSEEAE @) RN ERSEK
- NS B RN R B 2 -4

| ReNEERER

2 ) memE

L0 mifcieEriesei
S mifsssaeE

T s mEeseEREREE

W mEERN s RN s
K IR EE MRS

HE R E EE NS9SS P

PR o | SRRERRQ 1|

7. Fine adjustment. |§

6. Coarse adjustment.

4. Body.
5. Draw tabe.

2. Pillars.
3. Arm,

1. Base,
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The Parts underneath the Stage.
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3. Corecave mirror,
4. Diaphragm.

1. Stage.
2. Flat mirror.
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3. Nose piece.
4. Lenpses,

1. Condenser.
2. Iris dinphragm,
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The Objeetive Leus o
Systex of Leng

The Lenses and Lens-systems
of the Microscope.
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1. Ocular lens or Tiye-piece, 2. Designation of the Objective.
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The Types of Objective Tenses.
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2. Oil immersion lens.

1. W'ater immersion lens,
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The Care of the
Microscope.
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The Care of the Microscope.
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The History of Bacteriology.

THE FUNDAMENTAL PRINCIPLES.
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6. Pasteur.
7. Koch.

3. Schizomycetes. 5. Hyphomycetes (moulds,})

4, Saccbaromycebes

1. Leuwenhoek,

2. Cohi.

(yeast plant.)
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The Classification

The Definition of Bacteria

of Cohn for Bacteria.

and their Stractore.
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8. Cellalose,
6. Cell membrane. 9. Capsule.

4. Carbohydrates. 7, Protoplasm.

5. Proteids.

2. Carbon Dioxide.

1. Chlorophyll.
3. Nitrogen.
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of Bacteria.
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7. Streptucocens.

4. Megacocens.
5. Micrococens.
6. Diplocoecas,

1. Coceus.
2. Baeillus.
8, Spirillum,
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a. Staphylococel. b. Streptococei. ¢, Diplocoeei,
d. Tetrads. e. Sarcinae. (Abbott).
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1. Staphylococcus, i Sareina,

2. Tetrad.
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a. Bacilli in pairs. b, Single bacilli

¢. and d. Bacilli in threads. e. and f.
v  Bacilli of variable morphology. (Abbott.)

T3 SHIIBRE wemeSeamEaNSeEsEN |
m.&q,

RE =W 2 E=RmE M




The Size of Bacteria.
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a. and d. Spirilla in short segments
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comma forms and spirals. b. The
forms known asspirochaeta. 6. The

'~
[

,'.;; :ﬁaﬁg

H

SR ERER D SRR N I N R B o B BN SR

thick spirals sometimes known as ﬁe
vibrios. (Abbott.) e
> 'ﬂgg;@
B A # Bee
B®iR R E HE
N ¢ - °
=G M‘Q [ 3% ﬁ‘y 3
\\'-:~\\\ f "" e
LR /S’
x > -
ey

Ny
=
L 4

a b
EBZESR FERB 28R
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{comma bacillus); normal appear-
ance in fresh cultures. b. Invo-
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The Reproduction of Bacteria.

2. Pa.thogem'e Bacilli.

1. Mikron.
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SPORES.
1. The Endospore,
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2. Power of Resistance.

1. Spores.




] oD% @ m m m ™,

%mewmmmw”ggzﬁ% DEL RRERRENRE
. 2w g

N NNk B 0 o g ERIRAENSRMER
. g EeENEREE 1180 ) MeoclRRREE
NG Y 527 2% RNERERNEN
2 T A BN T BT 4 |
28° 4 L BNMENRERR

S8 drd @

Jﬁéﬁﬁmﬁﬁﬁﬂz%ﬁx@fﬁz¢£aﬁé§@¥
VREER s Ew S NG S e s R e N
sesrdpsdedsmhine | siNdaw sy
thﬂmﬁﬁmam%@&gﬁﬁAgaaﬁwﬁﬁﬁzdaﬁ
_ RN

WHEE ®RIW SR R

2. The Arthrospore.
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General Remarks on Spores.

1. Flagella.

The Motility of Bacteria.
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The Relation of
Oxygen to Bacterial Life.

a. Spiral forms with a flagellum at only one end. b. Ba. i
cillus of typhoid fever with flagella given off from all sides.
c. Linrge spirals from stagnant water with wisps of flagella

st their ends (Spirillam undala.). (Abbott.) ‘
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. 6. Aérobic
2. Mouotrocha, 5. Peritrocha. Bacteria.
3. Auwmphitrocha. 7. Anagrobic.
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The Relation of Dead and Living
Organic matter to Bacteria.

mégrmaNaeSiedrTiediediinen

|, | sssSTEdsdsefeguacanaesgagamg £ .2
£ | minkiddiid e 327
§ef MHIENERIEIT  seNgsgtetves]

.m..mm | %m M2“4 _




HIRY
IEHEENEES

.................

1. Heat.

........... 5 o] 1=~

MEgRE ®RiE SEHAINSEC #

| NSRS ER R SR AN B
R Rl ERE RN IR S R I iR SN

A4

ut St (-t i e BT N ) SR sl
SR a3 dnd A N S i AR e N R4
BN RN E R Bl RIS < E R e
Ko angonNyEsw | md PRI s
MRS a2 | R | R e AR R

111

2. Alkaline Resction,

1. Acid Resection.
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2. Moisture.

Nitrates.
4. Nitrites,

3.
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1. Carbon Dioxide.

2. Ammonia,

8. Decomposable Organic Material
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the Growth of Bacteria.
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8. Fermeatation, 5. Saprogenic B.
4. Zymogenic B. 6. Chromogenic B.

1. Antiseptics.

2. Disiofectants.
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2. Toxnlbumins. 3. Alkaloids. i\

1. Promaiues.
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of Bacterin,

The Geueral Mode The Staining
of Procedure.
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5, Met,hyl Violet, 7. Bismarck

6. Gentian Vialet.

fi 1 Basic.

3. Fuchsin
2 Anilin. 4. Methylene Blue.
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3. Klebs.

1. Potassiom Hydroxide.

2. Diphtheria,

4, Loeffler.
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3. Gram’s Method.
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4. Todine.
5. Potassium Todide.

1. Sulphuric Acid.
2. Hydrachloric Acid.

3. Gram’s Fluid.
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5. Gabbett’s Method.
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Examination aud Staining of Bacteria.
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. Bucillus Pyocyaneuns.

. Cholera Spirillam.

- Spirillum Rubrum.

. Metchnikowi’s
Spirillam,

M QO PO

. Ducillus Mesentericas.
Mierococeus Agilis.

. Baeillus Typhosus,
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3. Piufield’s Method.

2. Bunge’s Method.
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Examination and Staining of Bacteria.
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5, Spatula.

3. Cedar Oil.
4, Xylol.

1. Paraffin.
2. Gelloidin,




b 3. Wagert’s Modifieriion

of Gram’s Method.
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2. Olenm Terebinthinze. 3. Oil of Thymol (Oleum Thymi).

1. Lithinm Carbonate.
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1. Sterilized.

CHAPTER II1
THE PROCESS, MEDIA AND UTENSILS OF THE CULTIVATION OF

gAacTERIA. The Process of the Cultivation of Bacteria.




Culture Media.

1. Liquid Cultare Media.
1. Milk
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i. Steam Sterilizer.



2. Animal Blood Serum.
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1. Tincture of Blue Litmus. 2. Blood Seram, 3. Syphon.
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The Cultivation of Bacteria.
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1. Seruwm Sterilizer.
. Glucose Bouillon.
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5. Urine.

7. DBouillon.

6. Pasteur’s Solution.
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3. Ashes of Yeast.

4. Liter.

1. Urine.

2. Ammoninm Tartrate. .




The Cultivation of Bacteria.
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3. Sodiam Chloride.
4. Sodium Carbonate.

1. Gram,
2. Peptone.

5. Absorbent Cetton.
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1. Gelatin.
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The Cultivation of Bacleria.
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2. Agar.
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4. Agar and Gelatin, 3. Glycerin Agar.
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5. Potato.
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2, Cork Borer.

1. Moist Chamber.
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The Utensils of the Cultivation of Bacleria.
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2. Bohemian glass flasks.

8. Platinum needles.
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(«0) Looped and (b} straight platinum wives in glass handles,
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The Caltivation of Bacteria.
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. Iron stands with
rings and clamps.
. Iron wripods with

water-baths,

. Test tube racks.
. Square and round iron wire baskets.

5. Perforated tin buckets.

6. Pinch-cocks,

7. Fermentation tubes,

8. A 2-.and a 4-liter anatomieal
jars.
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CHAPTLR 1V.
THE INOCULATION OF CULTURE MEDIA WITH BACTERIA,
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The Methods

of Inoculating Solid Media.
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Inoculation of Calture Media with Bacteria.
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Demonstrating Booker’s method of rollin




Incculation of Culture Media with Backeria.
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3. Tacunliative ABrobie Bacteria

1. Aérobic Bacteria.

4. Obligatory Anwmrobic Bacreria. i

2. Tetanus Bacillus.
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CHAPTER V.
STERILIZATION, DISINFECTION AXD ANTISEPSIS.

1. Disinfection.

The Methods of Sterilization.
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Sterilization, Disinfection and Antisepsis,
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3. Fractional Sterilization.

1. Hot Air Sterilizer.

9. Pasteur.
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The Methods of Sterilization.
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The Methods of Disinfection.
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Disinfection aud Antisepsis,

The Methods of Antisepsis,

Sterilization,
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2. Formalin.

1. Chlorivated Lime.




Sterilization, Disinfection and Antisepsis.
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The Inoculation
of Animals

CHAPIYER VI.
THE INOCULATION OF ANIMALS AND THEIR STUDY.

The Various Methods of
Iuoculation of Animals,

1. Gpineg Pigs.
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Inoculation into
the Lymphatics.

Intraperitoneal
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Intrapleural
Inoculation

Inocualation into the
Anterior Chamber of the Eye.
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The Observation of the Inoculated Animal.
Examination of the Abdominal and Pelvic Contents.

KENY 288§ mrgedslmicge-NgEsEEs

EEENEREMERE ISR ENDENE S EN
WEEEF ERRESERIRNE XSS REHERS
SN SRR RN

SESSBKE<ET 2EeNEENRRREERE R
==t e et ol w1 SRNE
B RS SIS NRRERE SRR e e N S S e R
#N SepeeigmEmacENSES | FEBRSEE
S5l i E N SIS | SRR SNERERS
HENSE R NE SEENE S L e

MEERE 8K RESENY R



M RE R KESENN G

The Roux-Nocard Method.
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Infection.

CHAPTER. VII.
INFECTION AND IMMUNITY.

The Theories of Infection,
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Infection and Immunity.
The Avenues and Factors of Infection.
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The Methods of Producing Tmmunity.
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Infection and Immunity.
Theories of Immunity.
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The Theories of Infection and Immunity.
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CHAPTER. VIIT
THE PATHOGENIC BACTERIA.
The Pyogenic Micrococei and Allied Baeteria.
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The Pathogenic Bacteria.

The Individual Features of the Pyogenic Bacteria.

1. Staphylococcus Pyogenes Aarens.
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The Pathogenic Buacteria
Staphylococous Pyogenes.




Tudividual Features of Pyogenic Bacteria.
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IX_ Micrococns Gonorrheea.




MR gusamdEEaNENgErREENE R e SmE
ﬁ%zﬂ:ﬁ¢%2§7?%1@aﬁﬁﬁm SN R
8% 8 B T R A N R
R EFERIERENEING
B as

Y S S Ny
L o< m R BN T
NEsEIWEMENEKIe<E
BN R ki NS NI Sk I N R e - 1
EﬁﬁAmmﬁﬁ@zmﬁﬂﬁﬁz¢ﬁmmgﬁrﬁ%§wﬁw

WHRE R mEsN ] ey

g ing diplococei in
ie bodies of the pus-cells, {Abbott)

Gonococcus.
theea, show
eI = |

B &
XS A Z BRI

of gonor
tl

Pus

<
=)
=
k)
-
o
5]
M
£
“rd
=
[l
£0
<)
)
&y
St
=
m
ki
-
=}
F]
1&
oy
3
=
=l
o
B
]
L=~
=]
—




MER®R @ oM (O

sxmdmmsisrmg oy SRNPERRBENKEE
ST Rk oSt N E s NeaE
ERoERYsesirmreNCReast e

S mEmaEReeEa e e uie
< IR NSIRBEalg w2y 2 e madmiualio ) oot angs |
BRI IRE= S AR SN IR I e S S B BN
FREXERELEREHRENSRIE<LSSYR R EHE
NERL EREHRENG BRI N Ry < i R <
EAIE BRI ERSmN Y e e gttt

+ SEETRN  wemm NI RSB N RN

Gonacoceas,
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lus Pyogenes Feetidus, X, Bacillus Pyocyanens.

Individnal Features of Pyogenic Bacteria.
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XTI. Pneumococeus.

The Pathogenic Bacteria.

X1V. Bacillus Typhosis.
XYV. Bacillns Tuberculosis. XIII. Bacillus Coli Communis.
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CHAPTER IX.
THE OTHER PATHOGENIC MICROCCI AND ALLIED BACILLI:—
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MICROCCUS PNEUMONIE, EPIDEMIC
CEREBRO SPINAL MENINGITIS AND MALTA FEVER,

Puenmonia.
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I, Diplococcns Intracellularis Meningitidis,
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TUBERCULOSIS,
Baeillus Tubercalosis.
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CHAPTER XI.
LEPROSY AND SYPHILIS.

Leprosy,
Bacillus Lepre.
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Leprosy and Syphilis.
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3. Hoffman.
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2. Schaudinn.
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Bacillus Anthraecis
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CHAPTER XIV.
DIPHTHERIA AND PSEUDODIPHTHERIA.
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Staining Diphtheria Bacillus.
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Diphtheria and Pseudodiphtheria.
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Diphtheria.
Cultures from the Throat,
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Diphtberia and Pseudodiphtheria,

Bacillus Psendodiphtheria,
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Diphtheria and Pseudodiphtheria.
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CHAPTER XV.
TETANUS, MALIGNANT EDEMA AND SYMPTOMATIO ANTHRAX.

TETANUS
Bacillus Tetani,
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A, vegetative stage; B,
showing pin-shapes. (Abbott.)

BZBRL EBZHEEF BEE

ks ekrling s
WK =

M T T RIS e
HANKH IR A5
eI 1R R i - S - RN g




Tetanus Bacillus.
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Tetanus, Malignant (Bdema and Symptomatic Aunthrax,
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Tetanus, Malignant (Bdema and Symptomatic Anthrax,
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Malignant (Edema.
The Bacillus of Malignant (BEdema.
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Bacillus (Bdematis Maligni. (Abbott.)
A, (Bdema Fluid from site of inocunlation of
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Bacillus of symptomatic anthr

gelasin culture ; B, spore-forms.
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Symptomatic Anthrax.
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CHAPTER XVI.
TYPHOID FEVER.

Bacillus Typhosis.
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3. Peyer’s Patches,
4. Mesenteric Glands.

1. Eberth,

2. Gaffky.
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Agglutipation. Vitality.
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Typhoid Fever.
Differentiation of Bacillus Typhosus from Allied Groups.
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Artifieial Susceptibility.

Blood Sernm Diagnosis.
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Typhoid Fever.

Blood Serum Diagnosis.

; Sources of Brror.
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Bacillus Coli Communis.
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Baeillus Coli Communis.
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CHAPTER XVIII.

ASIATIC CHOLERA.
Spirilluq.l Cholerz Asiaticee, Comma Bacillas.
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Asiatic Cholera.
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Immaunity.

Spirillum Choler= Asiaticss,

Diagnosis.
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PLATE IV.

Bacillus of Influenza in Sputum. (Abbott.}
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CHAPTER XIX
INFLUENZA.
Bacillus of Influenza
2. Cuannon.

1, Pleiffer.
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CHAPTER XX,
BUBONIC PLAGUE.

Bacillus Pestis.
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PLATE V.

B
Bacillus of Bnhonzit: Plagne. (Albot1)
A. In pus from suppurating bubo. B. .The
baciltus very much enlarged to show
peculiar polar staining.
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Bucillus Pestis.

Immuuity.

Agglutination.

Sero-therapeutics.
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CHAPTER XXI
RELAPSING FEVER.
Spirillum Obermeieri, Spirochzta recurrentis.
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CHAPTER XXII
DYSENTERY, HOG CHOLERA AND CHICKEN CHOLERA,

Dysentery.
Bacillus Dysenteriz.
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Bucillns Dysenterizo.
Agglutination,
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Hog Cholera
Bacillus Suipestifer.
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Bacillus Suipestifer.

PR SR NS NRR RGNS R

Hif sepsrsicmEdeRvrang  SEsdE 1+
SRR s SR S S | SR R R RS
S e o K R S K R e WA =L
BRiEs teRsadEcReang SuisharEcs
RN

BER Swspsbossiaiud-SuEgg

S5 IS MIN B O A R U A AR S MR e R s BN e
miffme it BsaRriEe R R e
SAMRKE SRR B R NE RO R =




e | < mEYE kiR R R RS ENHE S
BEmaaE B R SR S R S I N B e
SMMNRES | REK | HRLEE | s
S ST R gwered | ERmg
i AR R R i M QR R NI

e QT e b b e s i G L= G4~ PN b2
s NsinaN e SR i 2 aitiEin distm
SeisgeawmneEE R RS RRESUNERRRRE =
BN

Sk SWEERISEE Sa et SRl RN R

WERE R SeiEmmE BN ] iR

Chicken Cholera.
Bacillus Cholers Gallinarum.




Chicken Cholera.
Bacillas Cholerz Gallinarum.
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2. Mycelinm,

Streptothrix.

-CHAPTER XXIIL
ACTINOMYCOSIS, MALARIA, AND AM@EBIC CULITIS.
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Sureptothrix.
1. Madura foot.

Actinomyeosis.
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Malaiis,
Malarial Parasilte,

3. Aunopheles,
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1. Laveran.
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Malarial Parasite.
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2. Plusmodium malaris.

blue. (x1000),

Malaria.
Tertian rosettes; stained with methylene
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Malarial Parasite.
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Malarial Parasite.

RREE M W HEER

F g. 15 —Schema showing the human and mosquito cyeles of the malaria
parasite.

A, Normalred cell; B, C, D, E, red cells containing amabule or nyxopads;
F, G, H,sporvcytes ; I, young gametocyte ; JI, K', L', A', microga-
meloeytes or male gametes ; J7, K7, 17, M”, 0", macrogametocytes ar
female gametes ; N', ¥, microgametes; P, travelling vermicule; @,
young zygote ; R. §, zygotomeres ; 7', blastophore ; U, mature zygote.
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Malaria,
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3. Maerogam

1. Crescent Lody.

2. Microgametocyle.
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Malanal Parasite,

Examination of the Blood.
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Malaria.

Staining the Parasite,

Romanoweky’s.
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PLATE VL

Tigs. 1, 2 and 3 show three phases of the parasite of tertian fever.
Fig. 1, ring form, showing beginning pigutent formation. Fig. 2, fuil.
grown parasite,  Fig. 3, segmenting Lodies.  (Welch and Thayer).

Figs. 4, 5 and 6 show the parasite of quartan fever at Jdifferent
stuges of growth. Wig, 4, maderately developed intracorpuscular
purasite. N

Fig. 5, large, swollen extra.corpuscalar form. Fig. 6, ugellate
body. (Welch und Thayer.)

Fig. 7, 8 and 9 illustrate the westivo-autummal parasite. Fig. T,
rving like lmdy,‘ with a few pigmented granules. TFig. 8, crescent still
in Llood corpuscle. Fig. 9. vacunolation of crescent. (Weleh and
Thayer.)

Fiz.*10. Amwba from section of intestine havdened in alcohol
wund stained with methylene blue. (Councilman and Lufteur.}
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Malaria,

Differentiating Tertian and Quartian Parasite. Leishman’s. |§
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AMEBIC COLITIS.
Ameeba dysenterize,

Inoculation.

Amcha Coli.
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CHAPTER XXIV.

BACTERIOLOGICAL EXAMINATIONS OF WATER,




Bacteriological Examinations of Water.
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Examination of Water, Air and Soil,
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Bacteriological Investigation of Water.

Pakes’ apparatus_for counting colonies (reduced one-third).

5 2 % z B # H

Ry
S
pe
3

S

RN

SENE AR IEN

4

SR PN

v

Lens for counting colonies.

g Z %

FEIR S

3
el

NSRS
it | BB N

DR
5
Wi

v

FRNSSE BREH IS8 HHEBER

-+Em] |






Mgk E R -EH SREMNSE 1 MO El-1 |

SRR ENTSHK RN RRRE  wanNdsrg ez
NEHE MRS RNRN R astn- sl e
ﬁmﬁﬁkﬂgﬁmkm%ﬁﬁﬁﬁﬁﬁilmﬂjmaﬁjim
s e madgiprrEn el S SRR NERE
RS B2 frap A iR R e N AR R R R s e e
AR e NS e 2 v ifmur g maiE
MR ENR

mxma&&%zg&gax&mﬁﬁ:ﬂzaﬁmmﬁzmﬁﬁ
[ ESEERKEREr  Slnnrs SRR SRR
R R e NG s e eti i O e O i e

e

Bacteriological Investigation of Water.
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Examinations of Water, Air and Soil.
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Bacteriological Examination of the Air.
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