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Bacterial species and its drug sensitivity isolated from clinical materials in Kenya

Katsuhiko SAWATARI, Shigehiro NAKASHIMA, Masaru NAsu and Takashi IToca (Department o
Clinical Laboratory, Nagasaki University Hospital), Masao NakaToMml and Kohei Hara (2nd
Department of Internal Medicine, Nagasaki University School of Medicine), Takanori HARADA
(Division of Internal Medicine, Institute for Tropical Medicine, Nagasaki University), Tatsuro

Naito (Department of Bacteriology, Institute for Tropical Medicine, Nagasaki University)

Abstract : Isolation rate and species of bacteria isolated at the bacteriology section of Rift Valley
Provincial General Hospital, Nakuru, Kenya in 1974 were studied in comparison with those of
Nagasaki University Hospital in the same year. Following results were obtained : 1) Eight
hundred and eighty eight specimens except feces of Kenya were compared with 2659 specimens
of Nagasaki (Univ. Hosp.). In regard to gram positive bacteria, S-streptococcus was isolated
highly in Kenya, on the other hand, Streptococcus fecalis was isolated lower in frequency than
in Japan. In regard to gram negative bacteria, Pseudomonas aeruginosa, Acinetobacter, Proteus
vulgaris and Serratia liquefaciens, which are interested as the causative organisms of the end-
ogenous infections in Japan, were not isolated at all, and isolation rates of Klebsiella aerogenes,
Enterobacter and Serratia marcescens were also lower than that of Japan. It was considered to
be interesting that these results showed the difference of clinical manifestation of infections
between Kenya and Japan. 2) Staphylococcus aureus and Staphylococcus epidermidis were fre-

quently isolated from the blood and Pseudomonas, Proteus and Acinetobacter were isolated in

RBF R BT IRADITEN R 58025

Received for publication, December 3, 1977



148

low frequency in Kenya. From the sputum, B-streptococcus was isolated in high frequency and

Staphylococcus epidermidis, Haemophilus and Klebsiella were isolated in low frequency in Kenya

in comparison with that of Japan. 3) Eighteen Shigella and eleven Salmonella typhi were isola-

ted from the stool of the patients with the complaint of diarrhea in Kenya. Shigella sonnei were

isolated most frequently in two countries in comparison with the statistics of the municipal

commuicable diseases hospitals in Japan in 1974. Although Shigella flexneri II was isolated in

Japan frequently, S. flexneri IV was isolated more in Kenya. Shigella isolated in Kenya were

highly sensitive to almost all the drugs tested.

Tropical Medicine, 19(3.4), 147-156, December, 1977
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coccus 2 EFRIC AHES h, Zhic ® LT Staph. b) IEFIRZM . x — v : Table 1 (I 25
epidermidis D4 B3 434 752> - 7= Haemophilus <2 B S I EBR O FEFUERNC T 5 BREmE LR L
Klebsiella 7z &0y B & AA R L~ pugd inm o 7z lbDTHDL. T4 AZ7ERTE () D EakZHE
25, ZOMD 7T ABMEREOSEERY & =7 Tlikd &L, BEEROBBILHEIC R T 2 EAROBE T
SRR EE ShkdbbLic. r=7 Tk 1EEE, BRTRS
Fig. 1. Comparison of Bacteria isolated from sputum between Kenya and Japan —1974—
Isolated Bacteria Kenya © Japan
Staphylococcus aureus m A,
Staphylococcus  epidermidis 22
§ B -hemolytic streptococcus 7222222223 i
2 ¥ -hemolytic streptococcus
é"i Streptococcus pneumoniae @ i
Streptococcus faecalis 2
Micrococcus 7|
Citrobacter - freundii z 7]
Escherichia coli 22 przzzzzZ2
Kiebsiella aerogenes 2222272 72
Kiebsiella pneumoniae g
Klebsiella ozaenae
Enterobacter aerogenes i A
Enterobacter cloacae ] 7]
Serratia marcescens =z
Serratia liquefaciens Z|
Hafnia alvei
g Proteus vulgaris |
3 Proteus mirabilis q 2
‘s Proteus rettgeri
Morganella morganii g b
Aeromonas hydrophila
Acinetobacillus lignerisii
Haemophilus group b Z|
Pseudomonas aeruginosa )
Other glucose non-ferment ) i
Acinetobacter group %
Moraxella nonliquefaciens
Gram positive bacillus 7|
' 10 20 10 2 @

No. of materials : Kenya 671; Japan 1853
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REEIRTT - T 52, BREOKE, comFici
BHEOZEI D LEEZ LR,

ot 75 AR s\ Ti, Staph. aureus # =
7#D PC-G, ABPC =k 5 BZ MM TR L,
Fio SM D REEFMH L LR 5 7o, BT Sk
KOFIHHE & LT Staph. aureus | HrodC EHE /-
DEEZ BRINY, FoOBRECET PC-G ki
ABPC 7c\»Lix SM ® TC Wb T WA T &
DEER B L Dr &L RIoiio. B-streptococcus I
& O Pneumococcus 3} 7 = 7iC kT 5 &Mt g iE
FIORRE L HEE S, PC-G, ABPC 1 ¥, &
ZHT, TofiofidiliconTh, BAEEATD
DEEEORZIW L L v e o1 (7 =TTk CP,
TCRIUEFNCH L BAR L D 2oEEEZNTtH 5 X
S Bbic ).

75 gtk o T, E. coli, Kl. aerogenes,
Haemophilus & 4,12, # =708tk 2o Bz <
Z — NI HERSEFRO Z L Liohy, Whodk
FleR L Th 2 DREMILr = THRTORPERTH S
Lol hi. Lo, Kl aerogenes »% SMizx%f
LR Th b, SX il ERRZETH -2 &,
Haemophilus @ ABPC %3 2 B2 2 MED » 72 2
Lk, BRI, s - v EE Lz LR O

Fig. 2. Comparison of Bacteria isolated from
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fili Citrobacter DJEKZM: 4 = v #k© TC ik LTIE
EZHETH - 7ei3nid, FhA EEATOLERORZ
P& ZE D e\ B AR L7z, Proteus, Enterobacter
WL LD ETHEDMD 7 7 AR OWTL,
b= 7 CONBEESED T ieh - tefedd, QAT
DR & BT 5 BRI B b i 5 7o

2 BERXYVOSEE

=TIl AR L h OBREEL, 154 Kk
Sy BERRET 1098k (70.82) W RALE. chicH L, A
A TOBA L 356 MfEp8THECL. 4 ThH - T0. &
JEGIC R WT LR Lo AR 0b H B L
IHEBLBLTLL I Fo R s EoRERY S b
TEDTL e iohs, r=TEEWTIZEOKREMN
BHTE N EEF L. chiBdTst 5, &
HOBRIC L HZ EEZ DR, HEAFOLHE
I\ T L, TbEBEE D IRE AR LI D BERE %
DIFFELFS BRI hic o T (40 HEZE I
BB, LR - R - Bk o,
6:6:1THot), Z OEBHRIEC &1, 1k
IRAERIE A BRI T A L2 ERTHLDED
Bbnic.

FOHBEE MR A Fig. 2 /R L7:. Staph.
epidermidis, 7 N EJERRE 7 T ABRBEREO &

CSF between Kenya and Japan —1974—

Isolated Bacteria

Kenya Japan

Staphylococcus  aureus 7]

Staphylococcus epidermidis
X-hemolytic streptococcus )
8-hemolytic streptococcus
Streptococcus pneumoniae
Streptococcus  faecalis
Micrococcus

annyisod weay

mmm

Salmonella group
Citrobacter freundii
Escherichia coli
Klebsiella aerogenes
Enterobacter aerogenes
Enterobacter cloacae
Proteus mirabilis
Aeromonas hydrophila
Haemophilus group
Pseudomonas aeruginosa

aAnebou wely

AP A IS A G,

%Nw&§§§

-

Other glucose non-ferment
Acinetobacter Iwoffii
Moraxella nonliquefaciens

2 0 @
No. of materials : Kenya 154, Japan 356



152

WARED TS, Zhicyg T E. coli o#Hini <
bl THIEDOWTL, BEOEROLANRESL,
PR X MBI E R SR T B RERE & TR S
hiedy, ToX 5 REOSEORERSTIL, HAR
B BHIER LR, 121 DOEFCOWTZOEIR
B L kT, To0oREY I 5 0ENDHD S
EER R,

Zh BOBREROEFRISZEIC WL, BEOS
PR & LI KR OO T  BEP TR &
BEOL D L1z Bbhhhroed T, Thi Al L
7.

3 m¥R& Y oEEH

BWMAEDEEA b ol B Tk, BIMC3x 23 ER
Lich vF 4 — A b ARINIES. Oml ZEIEAL, 2
ERE TEEYTT- T, TOBRCEBREEZ R -7
boEk s UL - .

Z DA Table 2 R L., Z DBEOBED TS

CBREOFRII AV ERC AR S LEL &b
hicht, ToOBRGBEICHT5ZOEDSEENDARD
&, Staph. aureus ¥ X U% Staph. epidermidis D%
BEDS = 7 CTHD T, Ps. aeruginosa, Proteus
mirabilis, Serratia marcescens 7z & DA BES, H AR
BRI EBbh b RiE RS,

4 ELYOFALLIVF7IREADNRE

a) SRR FOBA . =7 CTRRE#RE
5 BEOME 377 B ITAEE T S W TR X hie
M, F 5 bAFIEAI8E (.8%), F7 AEMIE
(2.9%) fyEEshic. & OSEERYE Table 3 1w/R
Rick 5z, 1974460 4 Bt 6 Jemid T4 ok
Inkboo, TR LCERIh b
Tl te. WTEhic LA, ARO—BKE T
%3 LIciE OFn HH8. 0% wilkfiie s Lik 7 A
BRI R B, r=Y b TIXORETHS
5 EBbhic.

Table 2. Comparison of Bacteria isolated from the Blood
between Kenya and Japan —1974—
Kenya Japan
No. of materials 63 450
o | Staphylococcus aureus 3 5
o | Staphylococcus epidermidis 6 14
3 OX-hemolytic streptococcus 1 9
g | Streptococcus faecalis 3 4
= | Micrococcus 1
S | Gram positive bacilli 1
Salmonella typhi 1
Escherichia coli 1 6
€ | Klebsiella aerogenes 2 3
S | Enterobacter aerogenes 1
5 | Enterobacter cloacae 1
& | Serratia marcescens 1
= | Plesiomonas shigeroides 1
® | Proteus mirabilis 1
Pseudomonas aeruginosa 3
Others 5 2
Total 26 49




1974450 B 1T B RIGTRF i o kA 184 ifhkn o
AR LB R S EE S R 5 7o DT, R
T B HTHILIZRIRBE 0 do ) B ARFIE O B A [Ls
LT Fig.3 iR L. v vaimECE D - e,
HATIR 7 V¥R T ]REL, chedLlyr=7
TX7 v R ANHRE L SEES e,

b) FEFIREM: « _EiooBtibkics3 2 A
B A —36 1LUC Table 4 R Lz, 7 = 7HizoWw
TS D 7L, BABRO Zh & i35 i i
BHLH I T Ebhies, WThobids], <
SM, CP, TC &z, MEEEARTZ LW
MWTH o7z,
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5 BABEOS =T LBXRICKT S HE

fFakk, VIE, #iR, MExaD, r=70%r
7 MIRBARA T 888 Hith &, BRI KFEFRBAT
AER A S T D659 e o\ T, 19744 I 51 %
BB oSS Fig, 4 R Lic. & ORI,
BB b AT b S0 O B MRS D 8K
Tk Bbhiont, WERO K X OB O AR
AL EWTERN DS O L bR,

BEanpgAker=7 TR B R LD
O, BOTRREA R A EAE R Licb D &
ZBbRIEbDTHS. KT 77 2BEETE, =7
T B-streptococcus D Ay EEER MBS TE\ 2 & DV

Table 3 Isolation of Shigella and Salmonella in Kenya
—1974—
. Shigela  Salmonela
Periods I\ot. (.)fl flexneri sonnei
materials I I\ Vi z paraB  typhi B
Sept.~Dec. 1973 76 2 2
Jan. ~Mar. 1974 76 1
Apr.~Jun. 7~ 92 2 4 1 1 5 1 1
Jul. ~Aug. 7 133 2 3 4
‘Total 377 27 9 - T - T o ; o kﬁi o ?m—i o
Fig. 3. Serotypes of Shigella species between Kenya and Japan -—1974-—
Kenya Japan
18strains 138strains
Sh. dysenteriae 2 2.9
I 2 2.9
I 74 1.1 000777 TTTTTT 86 .4
Sh. flex I 50.0 Za 3.6
I\ 7777778 4 2.9
v

Vi 0 5.6
var X ZZ 5.6

var y A 2.2
Sh. sonnei T 2.8 LTI 3.1
20 20 0 40 (%)
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Table 4 Drug Sensitivity of Shigella —1974—

SM Cp TC KM ?lg NA SX ST PL
Kenyan strains 77 92 77 85 92 100 77 77 26
Japanese strains 24 18 37 95 86 100

Number indicates percentages of Sensitivity

Fig. 4.  Comparison of total isolates between Kenya and Japan —1974—
Kenya Japan
Staph. aureus 77772
Staph. epidermidis 224
Ot -streptococcus F A
8 -streptococcus I
Strept. pneumoniae 7
Strept. . faecalis X3
Micrococcus 3| b
Salmonella typhi | ]
Citrobact. freundii gz 7|
E. coli 777

Kleb. aerogenes
Ent. aerogenes

Ent. cloacae

Serrat. marcescens |
Serrat. liquefaciens
Prot. vulgaris

Prot. mirabilis 7|
N\iorg. morganii 2
Acinet. anitratus
Haemophilus group

Pseud. aeruginosa h

5 10 5 0 15 @
No. of materials : Kenya 888 Japan 2659
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Fehvo7cZ &, Acinetobacter % Proteus vulgaris,
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T I 2 OFEBE TOMB SRR IC oV, 1972
FEEOH LEOWREDHH LA, T DFEit Haemophilus
L, B-streptococcus, Klebsiella m#H» % 7z &
EPBRBI TS . SEOSEERETL A &R
OfE A RS, Figd R licD e, FoNH
Eh b1 5B &, B-streptococcus O HEERIE HAR
UK B £, Staphylococcus @ 4R L B4
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iella, Haemophilus, E. coli F{&4, A& it
BT, b BARTHEIZLS TWwb Pseudomo-
nas, Proteus, Serratia O4Ffd 7 = 7 TIHEKTH
St TOZ &, Sl ELRBYYRGBELT, 7
ABHEOBRERE Lk - E hTEbhic ¥ T
L, 77 Al OBET B BEYES B A AT
ML DTHS S Z ERHENZ e,

HARZEC, 77 & BT Staphylococcus
aureus 7% PC-G % ABPC &7 = 7 i CIEREZ ¢
BB EDVEEBTH T, Z BT ORI
CBIER D ELTh, 73 AEHE T, Klebsiella 23
SM it LIEREMETH % & &%, Haemophilus » A-
BPC ol % BRSEMED (s » o 2 LR —IERs /T

Fig. 5. Yearly change of Bacteria isolated from clinical materials
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Haemophilus

Proteus

---- Streptococcus faecalis
e gnteprdobader .
-- Pseudomonas aeruginosa

..-=~ Glucose non-fermentative GNR
-+~ Serratia

Staphylococcus aureus

... Streptcoccus pneumoniae
- B-hemolytic Streptococci

1968 1969 1970 1971 1972
Total No. of

materials 2756 4599 4870 6020 5623

Total No. of 3904 3896 4876 6419 5615
Isolated strains

1974 1975 1976 &

8174 8313 7173
8%2 8771 6943
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