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　本書は微生物検査ナビ第2版（2016年発行）を英訳した専門書です。
微生物検査ナビの最大の特徴は、実物の大きさにこだわり染色像や培養所見の
写真を多数収載しているところにあります。検査手順や使用する培地などに多少
の相違はあっても、材料の塗抹像や寒天平板上に発育したコロニー所見など、形
態に関しては世界共通であり、初版発行時より英訳のリクエストをいただいており
ました。
　そこで英語が堪能で臨床微生物分野にご造詣が深い鈴木 陽先生（当時東北
大学病院 小児科）とその基礎分野の有識者である佐藤延子先生（東北大学大学
院医学系研究科微生物学分野）に作成したい旨をご相談いたしましたところご賛
同いただき、4年前より英訳作業が始まりました。
　しかし、日本語の全てを英訳するには文字数が多すぎ同じページ内に収まらな
い、あるいは極端に表示文字が小さくなることもあり、作業は修正とやり直しの繰
り返しでした。結果としてローカル情報の一部を削除、またスペースが足りないと
ころは執筆者の意向を十分に反映させ集約して英訳しました。掲載ページとレイ
アウトを日本語版に併せたことにより、両者を比較しながらの英語学習を可能に
しました。
　本書は海外からの研修生の教材にできるほか、グローバルな活動を志すある
いは既に活動されている臨床検査技師の方々やこれから感染症学を学ぼうとし
ている方 な々ど、医療に関わる多くの方々にご活用していただければ幸いです。

Klebsiella pneumoniae subsp pneumoniae
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CHARACTERISTICS AND MORPHOLOGY

ISOLATION

FIGURE Ⅲ-1-57 Identification test by tube inoculation

FIGURE Ⅲ-1-53 Gram stain of clinical samples (×1,000)

FIGURE Ⅲ-1-54 Primary culture media

Klebsiella pneumoniae subsp. pneumoniae exists in the 
environment, e. g., in soil, water, and plants, but also inhabits 
the digestive tract of humans. It can cause a variety of infec-
tions in humans, including peritonitis, respiratory infections, 
urinary tract infections (UTIs), and hepato-biliary infections. 
Pneumonia is a common infection among alcoholics.
Morphology
K. pneumoniae is a Gram-negative bacillus with typical 

×

appears larger than E. coli  (Fig. Ⅲ-1-56).
Key Findings on Observation
When a mucoid isolate is sampled, the surrounding capsule 
can either be stained in red or remained unstained (Fig. Ⅲ
-1-53).

Culture Characteristics
K. pneumoniae grows well under aerobic and anaero-
bic conditions, and in a CO2-enriched atmosphere. 

Key Findings on Observation of Culture
K. pneumoniae grows well on bromthymol blue (BTB) 
lactose agar. After 24 hours incubation at a temperature 
between 35°C and 37°C on BTB lactose agar, large 
yellow, viscous, mucoid colonies are normally formed. 
Among the Enterobacteriaceae, K. pneumoniae forms 
the largest colonies with a circular to oval shape, 
glossy, and convex in appearance (Fig. Ⅲ-1-55).
String-like extensions may be formed when the 
colonies are touched. On MacConkey agar, pink 
colonies with whitish centers are usually observed (Fig. 
Ⅲ-1-54). 

FIGURE Ⅲ-1-56 Gram stain after purified cultureFIGURE Ⅲ-1-55 Purified culture on BTB lactose agar

IDENTIFICATION

Identification 
K. pneumoniae ferments glucose, lactose, and sucrose, and produces a 
large volume of gases. It does not produce hydrogen sulfide or indole. 
It gives a lysine decarboxylase (LDC) activity positive and does not 
exhibit motility. It gives a positive result for the Voges-Proskauer (VP) 
reaction, and can utilize citrate as a carbon source for biosynthesis. 
The ornithine decarboxylase (ODC) activity test gives a negative 
result (Fig. Ⅲ-1-57). TABLE Ⅲ-1-6 summarizes the biochemical 
characteristics of Klebisiella species. 
Key Findings on Identification
K. pneumoniae produces such a large volume of gas in triple sugar 
iron (TSI) agar that the cap may be forced off the tube due to the 
build-up of pressure. Although it is non-motile, be aware that the 
bubbles formed in the agar may give a false appearance of motility. 

INFECTION CONTROL

Standard precautions are normally implemented. Contact 
precautions should be supplemented for cases in which 
ESBL are produced. Carbapenem resistance induced by 
KPC production is mainly detected in cases reported in 
the USA. Contact precautions should be implemented for 
cases of infections with K. pneumoniae which produce 
KPC. 

TREATMENT

K. pneumoniae is resistant to treatment with penicillins 
but susceptible to combinations of a beta-lactamase 
inhibitor and antimicrobial agents. It is usually susceptible 
to treatment with cephems, but may be resistant to 
cephalosporins and monobactams if extended-spectrum 
beta-lactamase (ESBL) are produced. 

Urine
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TABLE Ⅲ-1-6 Biochemical characteristics of Klebisiella species

BTB lactose agar MacConkey agar

Klebsiella pneumoniae subsp. pneumoniae

Klebsiella pneumoniae subsp. ozaenae

Klebsiella oxytoca

Klebsiella ornithinolytica

TSI agar
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TSI agar
A/A,g

LIM medium
Lysine (+)
Indole (-)

VP semisolid
medium

 (+)

Simmons
citrate agar

 (+)

ornithine
medium

(-)

d: depends on isolates     ADH: arginine dihydrolase activity

KPC is classified as a beta-lactamase. It is carried by plasmids, and can 
decompose all classes of beta-lactams including carbapenems. The 
presence of KPC is normally confirmed by genetic tests. When an 
Enterobacteriaceae is suspected to possess KPC, verify by performing a 
modified Hodge test or the commercially available carbapenemase 
differentiation disk test (KANTO CHEMICAL CO. INC., Japan) (Fig. Ⅲ
-1-58). For details of procedures and interpretation of test results, follow 
the instructions in the supplier’s manual.

CONFIRMATION OF KLEBSIELLA PNEUMONIAE CARBAPENEMASE (KPC)

FIGURE Ⅲ-1-58 Confirmation with carbapenemase differentiation disk

Streptococcus pneumoniae
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FIGURE Ⅲ-6-27 Optochin susceptibility test

FIGURE Ⅲ-6-23 Gram stain of sputum (×1,000)

FIGURE Ⅲ-6-24 Primary culture on sheep blood agar

Streptococcus pneumoniae inhabits the oral cavity and upper 
airways of healthy adults. S. pneumoniae is one of the major 
causative bacterial pathogens for pneumonia, as well as 
causing septic meningitis, sinusitis, and otitis media. In Japan, 
a vaccination program for immunization against S. pneu-
moniae started in 2010 which is expected to significantly 
reduce the frequency of pneumonia and meningitis cases. 
However, a shift to infections due to serotypes not included in 
the vaccine (serotype replacement) have been raised. 
Morphology
S. pneumoniae is a Gram-positive coccus with a diameter of 

Ⅲ-6-26). 
Key Findings on Observation
S. pneumoniae is normally observed in short chains or as a 
diplococci with pointed end, similar to a lancet. It forms a 
capsule which is usually observed as a non-stainable ring 

Ⅲ-6-23). 

Culture Characteristics
S. pneumoniae is a facultative anaerobe, and grows well 
on sheep blood agar and chocolate agar. CO2-enriched 
atmosphere enhances growth.

Key Findings on Observation of Culture
After incubation on sheep blood agar at 35 to 37  for 24 
hours, transparent colonies with alpha-hemolysis are 

Ⅲ-6-24). The alpha-hemolytic ring, 
which indicates “incomplete hemolysis”, is normally 
observed as a narrow, green, fuzzy ring around the 
colonies. After incubation for a longer time, the central 
depression of colonies that is caused by the pneumococcal 

Ⅲ-6-25). Because of its capability to form a 
capsule, transparent colonies with a diameter of approxi-
mate 2 mm are observed with a mucoidal, droplet-like 
appearance. MacConkey agar, bromthymol blue (BTB) 
lactose agar, and nutrient agar are not suitable.

FIGURE Ⅲ-6-26 Gram stain after purified cultureFIGURE Ⅲ-6-25 Purified culture on sheep blood agar

IDENTIFICATION

Unlike the other alpha-hemolytic streptococci, S. pneumoniae 
Ⅲ-6-27), and gives a 

positive result in the bile solubility test. However, optochin 
resistant strains have been isolated on rare occasions. There-
fore, the optochin test cannot be considered as definitive 
identification test.

FIGURE Ⅲ-6-29 Bile solubility test

CHARACTERIZATION TEST

The positive result in bile solubility test is useful 
for identification. After pure culture, suspend the 
bacteria of high concentration in 2ml of saline. 
Divide the suspension into two portions: add 3 
drops of 10% sodium deoxycholate to one portion 
and add 3 drops of saline to the other, as nagative 
control. Incubate both portions at 35 to 37  for 
30 minutes. If the sample suspension becomes 
transparent, the test result is soluble suggesting 
S. pneumoniae Ⅲ-6-29). 

Immunochromatographic assay for detection of capsular antigen 
-

oped Ⅲ-6-28, the results of IMMUNOCATCH 
Streptococcus pneumoniae
Japan) are shown. The manufacturer’s instruction manual provides 
detailed information and it should be read carefully before using 
the test kit.

RAPID DIAGNOSIS

FIGURE Ⅲ-6-28
Immunochromatographic assay for detecting the antigen

INFECTION CONTROL

normally implemented. However, droplet precautions 
should also be implemented in the case of an institu-
tional outbreak.

TREATMENT

Upper Respiratory Sample/Sputum

Insoluble
control

Soluble
S. pneumoniae

陽性

10μｍ

10μｍ10μｍ

Aoki, Tomonobu. 2007. Toda’s New Bacteriology. 33rd ed. Tokyo: Nanzando.
Horii, Toshinobu. 2012. Selection and Usage of Antibiotics Against Resistant Bacteria. Tokyo: Bunkodo.
Nasu, Masaru. 1992. Microbiology･Clinical Microbiology. 3rd ed. Vol. 11, New Lectures for Medical Technologists
Oguri, Toyoko. 2011. Handbook for Clinical Microbiological Tests. 4th ed. Tokyo: Miwa shoin.
Okada, Jun. 2001. Microbiology/Clinical Microbiology, Lecture on Clinical Test. Tokyo: Ishiyaku Publisher.
Otsuka, Yoshihito. Streptococcus pneumoniae.” Clinical Microbiology 43: 87-90.

ampicillin) are usually the treatment of first choice. In 
addition, third generation cephalosporins (ceftriaxone or 
cefotaxime), respiratory tract targeted quinolones 
(levofloxacin, garenoxacin, moxifloxacin), macrolides 
(azithromycin), and glycopeptides have also been used.
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