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Compromised host DX & LTHME ¥R D £, £oMmild TD B-lactam RPAEH D sub-
minimum inhibitory concentration (sub-MIC) icisiT 2 EIFA % W~X7co HMik 60 pl (Z R
10 4l #hnk, FHICEMREE 10 4 LM L 37°C 4 RS RS, A HBOMKRYHIE Lic, HHE
DM ERE R E 2 b Escherichia coli ¥ XU Klebsiella pneumoniae izt L TIX5E » T
W BRI 5 oo Proteus mirabilis T-277 BRic st L CFBAITRBE OO HBENIHEE -
Tuntehs, T-250 #Riost LTI E » TV BMikied 7o ¥ 7= Proteus vulgaris, Pseudomonas
aeruginosa ¥ X U° Staphylococcus aureus \Z5t LTI BREEZLRAZDO BB THoTo TOBRE
BT & LTHRBETHD LMD BHRENBE LSV + 71 t ABTHRIIB Y /7 — L DBELEE
hic, REBRMEMFES TO B-lactam REFEF D sub-MIC ToO BEIEA %% 5 &, pipera-
cillin, cefoperazone 3 XU¥ cefbuperazone (% nutrient broth (NB) ch ¢} BEEMmMHF+F T
BB E 7o I EMCIEA Lico —7F carbenicillin, cefazolin 3s X 0% cefmetazole {3 NB shCit
HOMMAPAILE LichEREm#ES TT LA ERBIFAE RS Iah o7

Key words : sub-MIC, mEoHE S, B-lactam Rpi4#

R «x, 4k B-lactam % H4F| © sub-minimum
inhibitory concentration (sub-MIC) wwisit % ${ BfE
Ay &£ESYnE, BESLNS L CERFBEMLNF
TP ~, piperacillin, cefoperazone ¥ X T* cefbupe-
razone AEMMPE P I\ THER ¥ 2ok BB
B3 %z &, carbenicillin, cefazolin 3 X 7¥ cefmeta-
zole MAMMMIEFIC I\ T sub-MIC ClREAEHE
ERXTRERVT EXBE LMY,

4], compromised host DX &L LThICHE LI
ERFERECT|ZHREEMELYRY BV, TomE+c
» B-lactam RFEFO sub-MIC w13 2 HEERIC
DLWTRHEE M D TRET 50

I. REMEGSLUHE

1. ERZEHA

Piperacillin (PIPC : B {b¥ T %),
(CBPC : 5B %BIE), cefoperazone (CPZ: El{t2¢

carbenicillin

T3#), cefazolin (CEZ : RIS T ¥), cefbuperazone
(CBPZ : BI{b#T3¥), 3 X U cefmetazole (CMZ: =
38) AW,

2. (EREK

BUEZE TR S ST ERTGRA ORI Bk CRE
EMmERTLEMR Lic\ > Escherichia coli TK-16-1,
TK-355, Proteus mirabilis T-250, T-277, Proteus
vulgaris T-330, Pseudomonas aeruginosa S-51, Kleb-
siella pneumoniae Y-41, Staphylococcus aureus FDA
209P AT,

3. B REML-ME (MIC) oJIE

FHOBRE T 5 MIC REAERRKICL > TH
SE Lico T bl LTi nutrient broth (NB)
YAV, REEFBREIR 200 pg/ml #ELHE L, E4F
RTHEML, ChicBRREHBEA 100 cells/ml /b X
S ICHE M LT 37°C, 18 BfliE Rk, ARUECE

* BN TRHF 2-4-1
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HEIC X 2 REATD Hhins - REY MIC & L1 2T 10 BHRE PHERSE TR Lo
4. GERIMmE BMEROMIYERTI2FRE LTIRMEOEN
HhE (T4 R~96 R) ¥ REBASTF (28 &~
SR ryRmL, EE 1RMEES 8 000rpm 10 ok |
nutrient broth , 2.6°

min RO KE L THEME LS, FARE T -70°C

CREE Lico MMO—iBix 56°C 30 min pus L, JEMiL E o
.. 2
e LRV, 2 RMWO—@ i<y b A - LR § U normal serum 0.5°
mE LTHWI, Tishbi 1ml i 10% ~v 2
>4 BB (1% KCI AMHD) 1504l inx, BET P
3min 3 ¢ BEEHE, 3,000 rpm 10 min RO LT v i I
M4 - AEME Y E s )
. § 4 elderly serum —1.9
5. MEOPENE XUEF MNP CORKIEA (=2.4"%)
HBREIX NB hT37°C—HBREERL, = OERE % -+
YRELEAEE CAR L THEEERE L, #miN: Time (h)
7otz NB 60 pl B IKAIMBED 1/4 MIC Imied X 5 +log CEU ( 4 h)=log CFU { 0h)
¥ 10 iz, FRCBEERED 10° cells/ml **log CFU (elderly serum)—log CFU (normal serum)
LB X 5 CHEBEK 104 ML, 37°C THEER Fig. 1. Bactericidal activity of serum against
Lico SEHT 4BMEBCREETAER 7204 20N P. mirabilis T-277

Table 1-1. Laboratory data of the elderly

RBC Hb Ht WBC | TP/Alb| GOT | GPT | Al-P | BUN Cr
(10%/mm®)| (g/d1) | (%) | (/mm®)| (g/dl) | (KU) | (KU) | (KAU) | (mg/dl)|(me/dl)

Age ADL*

w
]
»

Case

~

1 (M| 78 372 12.8 39.0 9,300 |6.1/4.2 12 7 5.0 13.6 1.1 3
2 | M| 9% 364 11.9 35.0 6,500 | 6.4/3.7 15 8 7.3 11.8 1.0 2
3 | F | & 416 14.3 41.0 4,000 (6.3/3.9 16 2 4.0 19.3 0.9 3
4 | M| 8 314 10.8 31.0 4,900 |5.9/3.9 15 5 3.6 26.6 1.2 3
5| M| 78 410 13.6 40.0 5,900 |6.9/4.2 27 40 6.3 14.9 1.0 3
6 | F | 74 336 12.4 35.0 5,600 |5.9/4.1 11 3 5.0 13.9 0.9 1
7| F | 8 362 12.3 36.0 8,500 |7.2/3.9 20 9 6.0 14.1 1.8 1
8 | F | &4 341 10.2 31.3 4,500 |6.7/3.7 25 12 5.4 21.0 1.4 3
9 | M| 7 406 12.9 38.1 5,200 | 6.9/3.7 25 9 7.5 15.9 1.1 3
10 M| 8 390 13.0 37.9 4,600 |7.0/3.9 42 27 8.9 19.3 1.0 3
11| F | 79 345 9.7 30.4 3,100 (7.0/3.4 26 12 6.0 25.1 0.9 3
12| F | 78 385 11.6 35.3 5,800 |6.4/3.8 25 16 6.2 16.5 1.2 3
B|F |79 373 11.2 33.9 6,200 |5.9/3.9 18 11 5.9 22.8 1.2 2
14| M| 8 375 10.7 33.6 4,900 {6.9/4.0 20 11 6.5 14.3 1.2 3
15| F | 93 448 14.1. 41.9 5,300 |7.1/3.5 16 8 6.0 21.5 0.9 2
16| F | 8 387 12.5 38.0 4,500 |6.3/4.5 21 11 5.7 19.5 0.7 3
17| F | 81 362 12.2 35.0 4,300 [7.1/4.8 20 9 8.8 19.3 0.8 3
18| F | 8 398 13.5 40.0 4,100 |7.0/4.5 20 6 6.0 20.4 0.7 3
19| M| 84 377 12.2 35.0 6,300 |6.7/4.6 14 8 3.2 17.7 1.2 3
20 [ M| 81 374 9.2 31.0 6,100 |7.3/4.9 17 8 7.2 13.0 0.8 3
21 | M| 8 366 10.6 33.0 5,700 |7.0/4.4 14 6 5.1 29.4 1.7 3
2 | F | 8 363 11.6 34.0 5,100 | 7.0/4.6 20 10 4.9 20.0 0.7 3
2| F | 8 469 15.7 47.0 5,600 |7.0/4.8 30 16 5.3 17.4 0.8 3
4| M| 81 474 16.0 47.0 5,900 |'7.4/4.7 25 13 3.9 16.2 0.9 3
3| M| 8 380 12.8 37.0 9,900 |7.7/5.2 17 6 5.4 26.0 2.3 3

* ADL : activities of daily living 1 : confined to bed
2 : ambulatory in hospital ward
3 : freely ambulatory
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BORBIELBREE Lico Tiebd Fig.l RLAX
5 ORM X DAEBMBEAMINLIcBAY+, M LIS
A% —THFR LI Hlxi¥ Fig.l T NB T
+2.6, normal serum Ti¥ +0.5, elderly serum T
—1.9 Licho fods Table 2 [/ 3B EMMORE S &
BEEZOWORBEHOEYR LI, Al X Fig.l O
&% [elderly serum (—1.9)]—[normal serum (0.5)]
=-2.4 ¢icB,

6. REFHMRE

®REs7e7Y v IgG, IgM X O IgA DJIER
TIA A +-G = » A 4] (B#({H 917~1, 986 mg/
dl), TIA 7% +-M = » & 1] ($#{H 38~261 mg/
d) KXV TIA FAN-A =y A (BEH 48~
409 mg/dl) (B AMIE) A5 RELBETITL- 1
¥ - (CH50) ofiEix CHS50 45 (Fvr4k
) (BE(H 30~45) B\ HEME TTIE- 7

7. VV/F—rDER

MmEFDY /' F— & OFERKIZSMOLELIS & HARTSELL
DFFENCEE U TH - TcoMicrococcus lysodeikticus
ATCC 4698 nizighitk (v 7 ~<#) % Sdrensen DY
vEEER (pH6.2) @i L, 2XXES (R 540

nm) THBEHM 10% HRT X5 CMET D, MXH
ELTHMY Y —u (v 7=it) DEMREDBREY
kL, WIEREcing T 37°C i L, SEaE
BEEORL L BRI TR R EFR Lico A0Sk
TmNYAE L, MR ) mikFD) Sr- LRy
’Hj Lo

8. RWTHMABR

HWEmN, MHEmMHE X NB hielivEsisk
37°C 2 pEMIM RIS LM 2 W FREMMBS £ Lz,
ThbbEREIC 1% 00, HIERBIH LT 10% o
RABL5EMLUTHERE L, REkik 1% 0s0, —
HEETEBERLT=4 /7 — A RFUCTHRAK L7, BK
R/ DML, VAT 72— L TEBEONFY
fEM LT, MRy 5 =1 LM O — e th, HAR
RFBAMBCTHEREYRE LT, RFEMAZEX
BF JEM-100S B¥ A1,

II. R B8 # R

1. EMEL#EFOBREN

SERN YN -EHEDO—EY Tablel iR L1,
3ME 25 ADFERY T iL 74 E~96 & 5 83 &
T, BiHiiziFE 4 TH - 1o, BERBREME CIIOER

Table 1-2. Laboratory data of the -elderly

Case | IgG(mg/dl) 1eM(mg/dl) IgA(mg/dl) CH50 C3(mg/dl) C4(mg/dl) Lysozyme(ug/ml)
1 1,760 124 235 36.5 125 49 4.1
2 1,320 174 392 31.0 63 23 5.0
3 1,300 167 215 35.6 76 37 5.2
4 1,220 118 268 39.3 40 38 4.4
5 1,300 134 185 32.5 47 49 6.2
6 960 141 175 4.8 102 21 3.0
7 1,150 184 195 37.5 77 54 4.6
8 1,390 119 285 37.7 80 41 4.2
9 1,800 112 221 36.4 76 57 2.7
10 1,470 20 215 39.5 76 65 3.5
11 1,450 73 200 32.1 86 21 3.5
12 900 75 159 40.5 68 25 4.5
13 1,320 50 90 36.4 98 53 4.5
14 1,830 119 350 40.0 100 40 5.3
15 1,070 150 275 39.5 74 30 5.4
16 1,130 116 225 36.4 83 37 3.9
17 1,290 100 125 36.4 69 30 3.8
18 1,830 108 185 37.7 83 32 3.2
19 780 145 115 41.4 89 45 3.8
20 1,220 49 195 33.8 55 34 4.4
21 1,310 126 90 39.5 69 23 7.5

22 1,400 69 90 36.0 62 23 3.9
23 1,490 172 175 36.8 117 46 4.0
24 1,920 100 195 34.1 9 - 26 4.2
25 1,130 109 215 39.5 91 30 21.4
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Table 2. Bactericidal activity in elderly serum®
Case E. coli E. coli P. mirabilis | P. mirabilis | P. vulgaris | P.aeruginosa| K. pnecumoniae| S, aureus
TK-16-1 TK-355 T-277 T-250 T-330. S-51 Y-41 FDA 209 P
1 0.1 0.5 -2.6 -0.1 -0.3 -0.7 0.3 -0.1
2 0.9 0.2 -0.6 0.2 —0.1 0.4 0.4 ~0.1
3 0.3 -0.1 0 0.2 0.6 -1.0 -0.2 0.2
4 0.3 -0.2 0 0.4 0.3 0.2 -0.5 -0.1
5 1.1 0.6 -1.1 -0.2 0.3 0.3 1.0 -0.2
6 0.3 0.4 0 0.2 —=0.5 0.2 0.4 0.2
7 0.7 1.5 -0.2 0.1 0 -0.1 1.4 -0.2
8 -0.6 0 0.5 -0.2 —0.6 -0.1 —0.1 -0.3
9 —-0.2 -0.1 -2.0 0.9 0 0.8 0.3 0
10 1.9 0.1 -2.6 0.4 -0.1 0.2 0.9 -0.1
11 2.0 -0.1 -3.4 0.4 0.8 0.1 -0.2 -0.2
12 —=0.1 —0.3 ~1.9 0.3 0.6 -0.2 0 0.1
13 0.1 0 0.1 1.0 0.8 -0.1 0.6 0.4
14 0.6 0.2 -0.6 1.1 0.2 —0.4 —-0.1 0
15 0.2 -0.1 -2.1 0.2 0.4 -0.1 0.1 0.1
16 —0.2 0 —0.1 =0.1 0.3 0 0.8 0.2
17 0.1 —0.1 -0.5 0 —0.4 -0.1 1.9 0.3
18 0.2 —0.1 -0.2 0.1 0.2 -0.2 1.6 -0.3
19 -0.1 -0.3 -0.3 -0.2 —-0.4 -0.4 1.1 —0.1
20 0 0.1 -0.3 -0.1 0 0 -0.7 0.1
21 0 -0.3 -0.3 —-0.5 0.2 0 1.7 0.1
22 0.1 0.1 —-0.1 -0.1 —-0.1 —-0.2 0 0
23 0.5 —-0.1 —-0.1 0 0.2 0 0.2 0.1
24 0.1 —-0.2 —-1.1 0 0.2 0 1.5 0.1
25 -0.3 —-0.2 -0.6 —0.6 —0.6 —-0.6 0 -0.2

a) log CFU (elderly)—log CFU (normal)

£, FREREE BREREMERS IOCREEHRE
HrBEREEIS BRI, TERL LTRELE
fE5 4, BHEERE 3 4, BiAhEIRIE 3 61 ABHIREEIL
i 2 fl3s SO EABRR 2 fl CIEBIEORRIECOWT
124t Lo, Activities of daily living(ADL) # B % &,
®lEY 2 A, Xy FEAASHTAIHE3 ALISID 20 Az
HESTHE CHEN TR cBHRE TED bR T,
RICEHMELEORE I L RES LB L Table2 i
&L
BREOMERENIREE KL E coli, K. pneu-
moniae X LTCIETHE > TWBBAN B oty P.mi-
rabilis T-277 (i3 L CiEB A CHERE O MERE
DB E - TU7ohs, T-250 BRicwt LTIt > TV 5
Plixlehote, BB F— 2 IR EIed o fohd, T-277 &
* T-250 #LIsho P. mirabilis 6 kb 4 #k T T-277 #
DXS5E, BMHEOMBEREINIEE > Tico Pooul
garis, P. aeruginosa ¥s XU S. aureus \=xf LCIIRRE
ELRASORENTH > 10
LAT, 40 E.coli T HBREANINEE-> T

T, P.mirabilis =T APENIIEE > TV BH3AR
DWTEDE B B> THhic (Tabled), 3 ADEHKE
DmERESIIFE 61 ££5 5 14 A LR 62 £7
A 29 B TEPOMGBBIIDHLDD Ecoli ix LT
1X58% b, P.mirabilis wxt LTIZEE - Tk Y, REN
T—BH TR BRI TH 52 Lot BRI
EEXRD LSPOEBHID HVBEREEIKRAILS
LoD, MEREHNLOBEY SHbE b7 — 23R
e 7o - 1o

2. EmEnEORBHEEMAET

BREmEYIEEEE iy b A P AR LBE
DEBHEBKICHT HREHN XA~ Fig. 2 1R L,

S. aureus FDA 209 P #ruBR< Bk TRl EMmME OB
BEHRIEBE Tz 4 P AEBTHDHh, F0
RBpeit E. coli TK-16-1 #%° P. mirabilis T-277 #:CH
BThoto EELIZL - THEDLRBRTFE LTHIE
YE2, EBHE2 AoMmiED E. coli TK-16-1 #k¥ 7oix
P. mirabilis T-277 ¥Rz} % BEH LG R OHENY
#~ Fig.3 iR Lic, MR L mERE I OMHEE
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Table 3. Bactericidal activity and labotatory data of elderly serum
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a) log CFU (elderly)—log CFU (normal)

BARIZIBD b ish - 1o

Ry b4 P ABR > TBRMPRBEFLELTY
SE—-rkKx, BWELROBEHLY /5 - oKD
HEBAMN Fig.4 KiRlic, ¥V /e —oakimiNEN
FDOMic b AEBABKRIIED b ich o 1o

RFBSEHY A TREOHBEIBRR LT -1
W% MW Ci P. mirabilis T-277 kO WtkD ¥ b
RS OfH S LicRicing, MRRAEHE Lidke
DR E-1f@rBEEhi: (Fig.5), LML, Zhb
D@REELNF T THRESh, BHEmNS
TR RAVIRREI s £ OFALIZBS bhieh ot s
NB Tz DX 5 i ft D FER BDHhith-
o

3. WihEmiNPiTIiT 5 p-lactam FHLEH D sub-

MIC CToOHREFR

a) P.mirabilis T-277 $kDPE

BihEm#RIcisi) 5 B-lactam RFAER OREER
wR¥EMmMiNFI X NB Ll L Table4 iRl
oo

NB &hTD control %% 2.6 iZ M Li-=DicH L,
PIPC—0.4, CBPC 0.6,CPZ 0.6 35X 0* CBPZ—1.4 }
Wih control ICH~NEOMMAMHEIE Lico L L
CEZ 3 XU° CMZ OMMEAIL{FAIZTED - 1o KICH
HEMmMBERD control (T 0.6 [ZHM LD KL,
PIPC—0.5 35 XU CPZ—0.7 & BOMMAHMHE Lo
¥7: CBPZ i —0.1 (0HMMPHIE LA DI,
CBPC, CEZ 3} XUfCMZ i2i2 LA LHBfFARRS
Mo too—7, B E L MR D control i3 0.6 I LI
Dizw L, PIPC —1.8 X 0¢ CPZ —1.5 rEOMK
#FHIE L, CBPZ § —1.3 LM ¥ fHIE Lo
L, CBPC, CEZ % XU CMZ DOHEIERIZREY -1

b) E.coli TK-16-1 kD4

#%E & LT E.coli TK-16-1 ¥#% AV $B&%
Table5 7% Lo

NB #h-C control i} 2.7 iZ#§M Li=Dici$ L, PIPC
—1.5, CBPC 1.5, CPZ —1.4 3 X1t CBPZ —0.4 k
B OMB AR L, CEZ 3¢ XUt CMZ iR ILSE
RREEN o oo R ENHSD S X OEREDHFPO
control {%—1.13 L U—0.4 LM FHIE IO
hink, PIPC —1.5 $X1%—0.9, CPZ —1.6 % XU
—0.8 LLEBB YR Z I, L L CBPC,CEZ,
CBPZ ¥ XUt CMZ D¥MFHIEfERIX§8d - 1o

c) E.coli TK-355 #DiBa

HREL LT Ecoli TK-355 v =HBE%
Table 6 73 Lo

NB o control | 2.3 THE LI DRHL,
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Lox of viable cells ' CFU 'ml:
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31}

E.coli TK-16 1

E.coli 'TK 355

B E ik T sub-MIC iif i)

Pondrabilis “1 277

2989

Ponirabilis T 250

P.oulgaris T 330

Pacruginosa S H1

K.pucremoniae Y 41

Sanereres FDA 209 P

3 - - L

! ! |
0 4 0 ] 0 q 0

Time (h)
Fig. 2. Bactericidal activity of elderly fresh serum, heated serum and bentonite-treated

serum (O fresh, A heated, [J bentonite)

log CFU mlb:

Bactericidal activity

CH50
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Fig. 3. Bactericidal activity and CH 50 values of elderly serum

PIPC —1.5, CPZ —1.4 % X 0* CBPZ —1.2 LD
FAPFHIE L7-A%, CBPC, CEZ ¥ X8 CMZ D#FffHIE
ERIEeD - oo IR EMFEH D control (1-0.4
LR RBHIE X hi-oiwic ik, PIPC —1.1 S AEEK
¥WYy&et, Li L CBPC, CPZ, CEZ, CBPZ kX

U CMZ 1303 L A K ERA LI » 1o ¥ ol

fuEs o control (£—0.3

LR I S e DI

%, PIPC —1.0, CPZ —0.5 ¥ X 0¢ CBPZ -0.5 &

AEBREL X, L

L CBPC, CEZ % X vr CMZ

TR LA LEENRZLRID 5 T
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Table 4. Mean values of bactericidal activity at 1/4 MIC of antibiotics®

(strain, P. mirabilis T-277)
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Table 5. Mean values of bactericidal activity at 1/4 MIC of antibiotics®
(strain, E. coli TK-16-1)

Antibiotic | Nutrient broth (n=5) Normal serum (n=5) | Elderly serum (n=12)
Control 2.7 -1.1 —-0.4
PIPC -1.5°* -1.5 —0.9
CBPC 1.5° -1.2 —0.5
CPZ -1.4* -1.6 -0.8
CEZ 2.0* -1.3 —-0.7
CBPZ -0.4* -1.3 -0.6
CMz 2.5 -1.1 —0.6

a) log CFU (4h)—log CFU (0h)
* p<0.05 vs. control by t-test

Table 6. Mean values of bactericidal activity at 1/4 MIC of antibiotics®
(strain, E. coli TK-355)

Antibiotic | Nutrient broth (n=5) Normal serum (n=5) Elderly serum (n=9)
Control 2.3 —0.4 —-0.3
PIPC -1.5° -1.1* —1.0*
CBPC 1.8 —0.4 —0.4
CPZ —1.4° -0.5 —0.5*
CEZ 1.4 —0.4 —-0.3
CBPZ -1.2* —=0.5 —0.5*
CMZ 1.8 —0.5 —-0.4

301

a) log CFU (4h)—log CFU (0h)
* p<0.05 vs. control by t-test

1. % %

BEE, BRERBEALIEGR (acquired immunodefi-
ciency syndrome, AIDS) DIz X > T compromi-
sed host k% HEREMENERXEDTE T 5,
w3 compromised host O HFERETF L LTI,
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Blizo\T 16 FEfIChH- 5 ERFHAE L1 £ LT,
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BENRBEANS N &, P mirabilis xtT 288D
BB ERBTFOh B, —HEMA L LTI
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STUDIES ON THE SUB-MIC OF 3-LACTAM ANTIBIOTICS
III. BACTERICIDAL ACTIVITY IN ELDERLY SERUM

Axira Yotsusr, Yuuko Ito, Takasur Yasupa
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2-4-1 Shimookui, Toyama 930, Japan

Seny1 Oxcaku and Sasuro Yano
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We studied the activity of §-lactam antibiotics at a sub-minimum inhibitory concentration (sub-MIC)
in elderly serum. Mixtures containing serum (60 u«l), antibiotic solution (10 ul) and bacterial suspen-
sion (10 u#l) were incubated for 4h at 37°C. The colony forming unit (CFU) was determined to
evaluate bactericidal activity. Bactericidal activity in elderly serum was similar to that in normal
serum against Proteus mirabilis T-250, Pseudomonas aeruginosa and Staphylococcus aureus. However,
stronger bactericidal activity against P.mirabilis T-277 and weaker against Escherichia coli and Kleb-
siella pneumoniae were observed in elderly serum. Bactericidal activity in elderly serum was]heat-
labile, and lysozyme was thought to play some role in its augmentation.

Piperacillin, cefoperazone and cefbuperazone showed bactericidal or bacteriostatic activity in nutrient
broth, normal serum and elderly serum at a concentration of 1/4 MIC. While carbenicillin, cefazolin
and cefmetazole slightly inhibited the growth of bacteria in nutrient broth, they showed hardly any
bactericidal activity in normal and elderly serum.



