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Fig. 1. Viable cell count of K. pneumoniae strain
in supernatant of the medium and adherence
to HeLa cells

AED in vitro = B 5 AMK o MIC (% 3.12
pg/ml, MBC (% 6.25 ug/ml #7R L1 20 AMK %
B#BEH 1/3MIC. 1MIC. 3MIC. 10MIC. 30MIC.
100 MIC &¥h 5 X 5 iClEM LIS Rm » RS EE 90
SFEOEBREM EHCERL, 2EEOLRERY
WE Lo

Table 1. Adherence of K. pneumoniac to HeLa cells in the presence of various amikacin concentrations

(incubation period 90 min)

No. of organisms

with AMK (MIC gg/ml) medium

0.3 1 3 10 30 100 alone

Supernatant 5.7 - 10% 9.3x10? 3.5%10 0 0 0 1.4 10°

Hela cells 2.6 10 1.2x10° 5.3x10? 2.5X10? 8.1X10 1.2X10 4.1X10*
* CFU/ml

Table 2. Relation between amount of K. pneumoniae inoculated and adherence to HeLa
cells in amikacin containing medium (incubation period 180 min)

No. of organisms and medium
Inoculum with AMK (zg/ml) without antibiotics
size
dh t
1 MIC 10 MIC 100 MIC supernatant adherence 1o
HeLa cells
1.5%107 7.6X10° 5.4x10* 4.1x10* 7.8x108 4.6Xx10°*
2.3x10° 3.2x10* 1.8x10° 1.2Xx10? 5.4Xx10° 2.9%10°
2.4x10° 1.2x10° 2.5x10? 7.9%10 3.8x10° 1.1x108
1.9x10* 1.8x10° 2.5%10? 3.1x10 4.6x10* 7.1x10*
1.4x10° 1.6x10° 2.4x10? 3.0x10 4.4x10* 5.8%10*
2.7%10? 1.6x10° 2.4%10? 3.0X10 2.4X10? 5.0%x10¢

CFU/ml
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nh 18 Bl ¥ CIFA ¥, BN TOERBEYIE
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KRB LTELAREXBM L L1,

Table 3 R L7k 5ic, 3EFRIE E TIXREE LD
HI X EicEE O GED b, 6 KFfEHE Tik
100 MIC, 18 B§fS# T 10 MIC [ L oiefE T HI X

i B¢ 4R 5 oD 1 3% M1 BRI o3 B B/ L 0 s 781

TS Ve 21T HROBIN &4t Lice Lo Lish'h,
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IREMORBESWH B, i, HUEMR & DM
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G\l % s L7z,

5. (tiAbUEME > 100 MIC M) & (4

Mo X 542, 100 MIC fER% TLEARAT LTS 5
CEME S MBIDMAEPID in vitro 123513 5 MIC #%
R, X 3INGREK KD i 100 MIC )8 4
AUR R R 6 NMIEA X2 TH o, it L )i
LTI Licns, HIEK, TS 7r A, L-7 & 2 0f%
&L, 48 MO ORFIRE L ILK L1,

Table 4 (=iLt- X 512, AMK, DOXY i3 HI %
REIV TS 7o A TLEOBELBD LRI -1,
Lo Lighais, L-7m 2 Cit 1072 £REE CHORE
NEDHII, T hic® L B-lactam REHE Ti1k
HI %X T 2.4x102~10°CFU/ml DB OREH
RBdbh, TS 7r A TLRAKDKER LB, L-7 =
AFTIL 107 ~107° HFRE X THORE,NEH bt

Fig.2 (3 AMK fEH 6 BsR1%% OMIlI 2 8E#H LicD b,
X5, 10 BEARLICED 48 Bk L-7 » =eh
DREREYT Lico B0 SW-1 i3 1 Bk 0 L,
SW-2i2 2 EIZEHH O LIEXER LICLDTH D, SW-1
12 AMK 23BfE Liciodh B o RE I X i,
SW-2 TREDOREMNEDBNI, Lh Liga's, Th
Hix HI RE b T B% O UL B bhich -
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6. WEMNEE

HARAEWAD 100 MIC #/FH X TH b 2 Bk
DEOMBEXENFEETHREL, Fig.3 WRLl, 3
B hRBER T K& KB, BRcEDd R (3-

B ECEDORELXBDHZ ENTEEN -1, ET, 1), AMK QR TIREBEOFBEK s BN B bhi:

Table 3. Effect of K. pneumoniae in amikacin containing medium on adherence

to HeLa cells (incubation period 1.5h, 3h, 6h and 18h)

Incubation period (h)

Medium 1.5 3 6 18

HI L HI L HI L HI L
with AMK

100 MIC 1.2x102  10° 5.4X10 10° 0 10? 0 10
10 MIC 1.8X10° 10* 1.5x10° 10 1.1xX10* 10% 0 10*
1 MIC 3.4X10* 10° 3.7x10* 10° 6.1x10° 10 1.2x10* 10°

without antibiotic 2.9%x10° 10° 7.2X10° 10° 5.6X10° 107 ND

HI : heart infusion agar
L :L-form broth

ND : not done
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Table 4. Effect of K. pnewmoni in a medium containing one of 5 different antibiotics
(100 MIC! on adherence to llela cells for 6 h (incubation 48 h)

Medium T Nao. of 1’);}(2lni5m'ﬁ
with antibiotics C e 1 ;
(100 MIC) growth on [ agar growth in TS broth growth in L broth
AMK () 0 10¢
CEPR 2.4 ¢ IS 10
CT™ 3.6 - 10° 10¢ 10°
PIPC 2.4X10° 10¢ 108
noTC 0 0 10%
\‘ \ i iEWA Y LIchE, iR OHInck
4 \ ih ‘J\‘ L ‘l LlJ DRI BH, RGP T LR ISR T B,
Wi " T g p GeLBT DI I D AFET B LD E B2 BB,
T b o g, THE&ds -~ v A AMK % sub-MIC #&5.

Fig.2. Growth of K. pneumoniae strain K-9 in
antibiotic-free L-form medium for 48h, after
exposure to 100 MIC of amikacin

(3-2),

B-lactam J/ITEHE D5+, CTM, CEPR Tiiskhs
PESLRT, EoMWEE REHDO HHA ZSH LR
(3-3, 3-4) Dic#t L, PIPC TR ELHELLEEOE
FEAKE KBTI ENE@AED ST (3-5),

—%, WHEANC 1B AMK %R E FHRMEEC
I nEE L, Fig.4 125 Ui, 4-1 13 Hela MiFRR 7}
Li- 3 BRI o kB o o TG, 4-2 13 100 MIC
TEM 6 BRI DIl EO B ORER TH B4, Mg
FLHEBERER LIS Rz 5, &b, AMK &
HERGEYBRELCE, HADERYEE 7 WEERT
48 NERAESEE LBt cdifak % 4-3 R L, Milao#
EOL Lo EVBOBEOEEENFED bR,

II1. # =

HEERPEC AT 2NEWEOABR S X DK
R fTlebh w58, L7 LY BETHEEBbE
Vs, ORI AEHHE BT AERN ~TRE
TERT 5%, EHERSEVLBETHD Evbh T
ZJIO)O

R T 2 HEME ORI sub-MIC BRI
B 5 HE O MBS BT A AT LICTT o
?’LTL‘Z)“’Q

£ 1000 MIC % CTHr 4 Loy, KBRS L BRciER%
BAREDENIY, LL, =Y RARKFELI-DT, 4
[, BEEANGZ T LCRBEXRE, WMH S,
WAEDBEOTEN B L L DEHELC OV THH %
Mzt

Monolayer %R U7 %M EFEHENC B
B5L2~3@hoR-oTwbB, LipiaoT, WiElE
BBEXEBLIGEE, ZORBOMIZENRAL, E%Y
T L 0bLELZBLNS,

—7, MRS HEORSEBCHTIHOLER L2~
SEDOEVEL T AR BB EL e 1P Zih
OHERE Ml 2 R AR L CEER R,

Hela fERQICHE T 5MMiAREOBFIEERHE L&
MY EEL, 10°CFU/ml LIFClR®RE LIEEA 3K
liciz 104~10° fEicE Lic, MAYHORZ AR
10° - 10® ECiT/cdpN Tk b, 108CFU/ml 12z (FTLE
TH5%&M4E LT 100CFU/ml B EUERRYERL,
IERM#E E AV,

EREMATCKT 5 AMK ORI in vitro THIE
L7z MIC o 10 {55 5\ 2 100 {5 &% 6 B¥RLLEfFA
IRAETHIIEORF XL T A LA TELLL, L
b, L-7e R&MV5 & 18 BREEER Z ¢ TLEY
REEL LB L GEH X h, B-lactam FRIAEHEIC
KTk 2~3log HLWMIAT HZ EMNF|HHA T 5o
IDZEREERICEVTR Z DX 5 kBEABbh,
WEmHEAOR 5%, 8 L-form {L L, BHEERTSE
LEEZBND,

HADBEEREOMEOHMENE LI EHEOEHE
WEDBREBZENELRTWS, ZhbOHENEL
2% OBE, MHEEZEBET CTbh TV 58, K
R TR RO TREERET TR BB TE
613)0
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3 1 untreated 3-2 exposed to 100 NIC of amikacin
for 2 h

4
\ .
: o
3-3 exposed to 100 MIC of cefotiam 3-4 exposed to 100 MIC of cephapirin
for 2 h for 2 h

3-5 exposed to 100 MIC of piperacillin for 2 h

Fig. 3. Light microscopic photograph of K. pneumoniae strain K-9
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1 1 untreated

4-2 exposed to 100 MIC of amikacin
for 18 h

Fig. 4.
cells

AMK fEHB#% OB ORI Z LY (0 TRBE D
TRl X h, BEESARANCALR, 75 250
TP m I VIREY RL, The LT, §-
lactam RITEWE CIIEOME L H VT septum Dff
1bd B\ EREY O HEHFEDH Hh, 100 MIC TiE—
OB KBEOBENAD BT, LirL, I0MIC T
LM ERERER EHOELAED b,

N b OBEOTEMELOHEIIIEYEOIER Ah
BirhloH Th b, g, p-lactam RIFPLAEYE T
PBP wfERfsidh b, WEMNCELC B85 TV
6“’0

Aminoglycoside FHIAEME TIXH D RAHOFHIE

Scanning electron micrographs of K.

4-3 in antibiotic-free medium for 48 h after
exposure to 100 MIC of amikacin for 18 h

pneumoniae strain K-9 adsorbed to Hela

= LaaEcfERT S EVbh Y. BEYRCLAET
MBI BREISh T b, EEDLL AMK TRA:
2 OB oMK LoEdbhT, S 08
BT TH - 10

SETEAE TREMENCES L, AMK *ERE
TR SR A ORI, AR & L LTS
Bhoto b Bh 5 & Hela filac ks Uio L
M Lfehih, AMK %&%ET 3 &z hbofiae—ifo
HieEmEgErEsbhic,

ShEDHIZOWTELICE LLEH LTV 5,
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EFFECTS OF ANTIBIOTICS ON THE ADSORPTION OF
KLEBSIELLA PNEUMONIAE TO CULTURED CELLS

Masamr Takanasui, YosuitosHr IcHiman, EncHr YosHipa,

CHizuko Sasaki* and TomoHiDE YONAHA*
Department of Microbiology and *Central Laboratory for
Electron Microscopy, St. Marianna University School
of Medicine
2-16-1 Sugao, Miyamae-ku, Kawasaki 213, Japan

A cell suspension of a Klebsiella pneumoniac strain was given on a monolayer of HeLa cells, then
adsorption of the strain in the cells was tested. In these experiments, 10¢-10° CFU were adsorbed
within 3 hours if the cell suspension contained less than 108 CFU. When AMK was added at con-
centrations of 10 or 100 MIC, no multiplication of the organisms was noted after 18 and 6 hours,
respectively, when tested by solid medium. When tested by a broth medium, however, the organisms
were detected even 18 hours later in 100 MIC. Similar results were obtained with DOXY at 6 hours
in 100 MIC. With B-lactam antibiotics 102-108 CFU and 10¢-105 CFU of the organisms were observed
using solid and broth media, respectively.

Concerning the morphological features of the organisms, no change was observed at 100 MIC of
AMK when viewed under the light microscope. By scanning electron microscopy, cellular damage
was observed both in the bacterial and HeLa cells, and recovery of morphological alteration was shown
by the removal of AMK. Also, when treated with f-lactam antibiotics, elongation of cells and
discharge of intracellular substances were observed by light microscopy.



