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Studies on the Antimicrobial Treatment of Experimental Salmonellosis: Effectiveness of

Chloramphenicol in vivo and Its Mechanism

Toshiaki Havasur and Masaaki Iwanaca (Department of Bacteriology, Institute for

Tropical Medicine, Nagasaki University)

Abstract: In the antimicrobial treatment of salmonellosis, especially typhoid fever, no

drug is clinically superior to chloramphenicol, although antibacterial effect of chloram-

phenicol in vitro is most inferior to other drugs. These facts were confirmed again in

the present study using salmonellosis in Cy;BL mice challenged orally with Salmonella

typhimurium. To clarify the reason why chloramphenicol is so beneficial in the treat-

ment of salmonellosis, a comparative study on chloramphenicol and amoxicillin was

carried out using the experimental animals, in regards to distribution and duration of

their activity in vivo, and the influence to bactericidal activity of the normal human

serum.

regards were concerned.

No significant difference between two drugs was found as far as the above

However, multiplication of challenged salmonella in the organs

was markedly inhibited by the presence of chloramphenicol even in low concentration.
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57 AERBCHT LR 0B, BIEmkE
T AR T & 5 % Eix chloramphenicol (CP),
ampicillin (AB-PC), amoxicillin (AM-PC) X
% sulfamethoxazole —trimethoprim &% 4 ffiH
BFTHH EmbHRT W 5 (B, 1973; Cal-
deron, 1974; Scragg and Rubidge, 1975; Gil-
man et al., 1975). Zh & 5H CP iflio 3#
WH LT, in vitro TOREDIH LT IT o0
b5, REOBECE Lk b Eh i iy m
LTk, BIETEF 7 AWK T % #—3iR
& LCotfrzfo T\ 5 GER, 1979). Ui

U2 B3 2 £ o ise it & 2T L B &N
T CP 2fib s W BN RERTRERYELAL
b DT H BRI

AP ClrERIF X 3 F7 AfECR LT CP &
AM-PC ¥ iz #oftflic X sEELERL, 2R
DEERTERTS L &b, Bk EiT3 CP oF
Bt D RRED MR A A .

£ B 5 &

HREH: R 508 S S cRTE S
T\ iz Salmonella typhimurium 1TM-1 % {FfH
L.

{ER%EH|: chloramphenicol ERK (=dk) &
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amoxicillin JBR (BR) #H7.

HEHAEAE: FHEKRCT 2 £3EF O RN
FHPIEEE (MIC) 1k BARbERE ¥4
MIC #IEZRS, 1974) wX-CHlZEL, O A
DOEHERIY =B » /R (1972) @ checker board
X o THRF Lic. BESRGER 2 4#BRE S
L= b v 720 v7f a2y CRIF) RN
wH76 x10° /ml v dEfE, 37°C CHsE, RSN A
EROAHEIE LTI - 1o

REREM): Co:BL =7 2 5 ~10H4 ChE16~
18g Db wHvic, BRI AV = vz adR
~ v ARBEEERE KE AR L.

B EG&: TRERNE BEERY 1 ~2%
NaHCO; #&rir 0.45% AlaKic#108/ml 1o 1535
g, ZhxBARHIC AR, TH2UREREAREC
B\ fow A, 3~16EFEHBEICKE e .

HERREER: BERAFEHED D10 Ay —FE &
LCEHRSHTHALS 7T HE, ERmikiks L
THHICHH S8, EF5z CP, AM-PC Bt
FhZh 1,000meg/ml, ff o412 43HI1,000
meg/ml & UCfF7eyy, SEBBEIERME Lic.

HH DR VB RUE T S 6 B A i
EHIRE 2 BRE & L.

FEH o BERAN AL 25 B £EH D 2,000
mecg/ml WA 0.25ml 585 9 = — 7 CHE L.
oSG, BBRSTHED~ v A L~ v Ak
LuFhd =—F Ak X 5 BFE T cfs L.

REBAERERAES: B G rb kR bR
13T o= Y A OWCIE L. MRS
WobERMm L, FEIRIED CHAEMOHERA 8T
X 5H L, WEAEANRK 10m] ke
FA R L. ThTho TEFRRKI4 /ERL, SS
RO B, £ OREB CHMENEREYE
FElLi. ZhéRlRc 102/organ DT BE&H
T 5w, MRROHEYFA4 X LBko—H2
U P LT, £Fo FEY HRL
fe.
BERAERREREE: FEERSH TR E
BEET RIS, BREE 2 ~ 3SR oA MAeE KA L
AL CEM L O FVte. M RE L DL
1Ml U7 0 e AR e B E R ph & Ure. SEHIREE
HEr#E» v 7ETERL, AM-PC oBERIC
1% Bacillus subtilis ATCC 6633 (BHIEEE 0.2

mecg/ml ) O3FH%E, CP ot Vibrio para-
haemoliticus 49 GEIBIRIE 0.48 meg/mDA{EH L
7.
EROMESHAFCRIETHE: 6 LOMER
AoFEmEY @A, mEF 1mlic 107 =0 %k
BrEE, 300 & 1200 B0LHREREE L. &
Flog&r Ficzhtho®FEssy 1 MIC FEijn
zfcboThigE L. Alfce r EREE IR
FHThHB E. coli 1341-3, E. coli 1341-34 R¥
P. aeruginosa 7087 XL LCEH L. HL,
— DRI O TG E OB B 5E e OHT
FE R Teh - Fe

£ B K &

HAFOESNRDM: EER M cHlE L AM-
PC KUt CP » MIC i3 Fh %4 1.56, 3.13 meg/
ml ©%H - #. F7: checker board i X AWH]
PSRz FIC index=0.5 Th 7. Wthkss
Wiz ki 2 EHOEfA% Fig. 1 kR L. AM-

vCC

log / Control
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Fig. 1 Effects of antibiotics on the growth of
Salmonella typhimurium.
Numbers attached to the antibiotics
indicate MIC/ml in broth. The antibac-
terial activity of CP was not so changed
by concentration, comparing to that of

AM~-PC.



PC o4, 2MIC nEETHESCHREGREY
R LT, CP eiBESRELRST, HolEy
T 5 DL TH - 1. TFEES 1/2 MIC =T
F5 & AM-PC ofEDRZ BH LT, BEY
Wiz picd EF 7o, CP oBar OB L
2MIC o¥& LFRRBRETH - 7.

g Fig2 Rl o, wkbkd4l
¥ O, EEREOXHIEEE-CIR10MA 8 PUATEL LI
oex L, CP#ERT 1A FE L 0AT
Bote. Tl AM-PC #58cix 308, PRAEREC
3 3TLAMFET L7z

REAEEL: BRIBERREOCOVT, &
R P A B RO RREF A I L oS 5 Fig. 31
ALz, NBEATE, 24 E I —BEA LT
N, FOBFOHML T, BELStoBEE T
18IS B B S, oo HiEERL
fo. EHEME SO £ WENEFEKY, BREE
9HE CEFES2AH) TEAEHIER®S 3
B llE L, ZoR% Fig.d wrli. &
HdERpc i NEEER 7T o lEdE T CP #5
BEOEEEA VD T o to. & OFEET K, B, X
Bt Tz o QB TixA i, B, b
Bcix AM-PC 5 E OB B Tlady»7e.
F L rh BRI BRI LA e o T BREE Y
BRI m L, 9 B ¥ TiosEiaEAE (10R
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Fig. 2 Survival of C;;BL mice orally challenged
with Salmonella typhimurium.
Inoculum : 108/ml of the organism sus-
pended in the solution containing 2%
NaHCO, and 0.45% NaCl. It was freely
given for 16 hours instead of drinking
water. Antibiotics were given with the
drinking water containing 1,000 mcg/ml
of the drugs during the period from the
7th to the 14th day after challenge.
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Fig. 3 Numbers of the salmonella in the
organs of mice without antibiotic treat-
ment.
The period of challenge was 3 hours
in this experiment.
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Fig. 4 Numbers of the salmonella in the organs
of mice after the antibiotic treatment.
Antibiotics were given with the method
of Fig. 2 for 2 days from the 7th
day after challenge.
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Fig. 5 Concentration of CP in the organs and
serum.
500 mcg of antibiotics in 0.25 ml of
water was given through stomach tube
on the 7th day after challenge.
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Fig. 6 Concentration AM—PC in the organs
and serum.
Administration procedure was the same
as that of Fig. 5.
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Fig. 7 Bactericidal activities of human serum
and the cooperative effects of antibiotics
on Salmonella typhimurium.

Right bottom shows the control experi-
ment using 2 strains of E. coli and 1
strain of Pseudomonas aeruginosa.

HAREO v TETFT LT, B~y Ak
I ERORERERL AM-PC o548, IF, B
TZhEh 1.8, 2.0, 2.6meg/g ThH, M
Bt 1.9meg/ml TH-7%. —F CP o
i, BcFEhFh 1.5, 3.0meg/g, KT 8.1
mecg/ml ThH - 72

MEHERF&EORME: Fig.7 Rk dext
Be L THWRRZMNR, E. coli 1341-3, E. coli
1341-34, R X % P. aeruginosa 7078 % iz
BE LT, 5L LTHVWEYLER SIC
UL RBEE LA bRk T, Zhic
1MIC P 0FEHA Mz L FERRIITE L HEH
7, HEAMCLEZIADR L) - .

% ES

Woodward & (1948) »MAhd T BF7 2R L

< CP o&hBE%wR» LK, in vitro Tt CP X
DEICENTE 2B T B LR HI A <
HFEIhTE Ly, ERoBECzEETE CP
PR FERA DEARLT VWS, ZoZ kit in
vitro BT AEFOHE N EBRORECERT
LT ERBRL, FRAE—FEF—EETo=EM
BHCHE LAE-TWB30EEBB2 RSB, Thb
DRARAY BREIC T 5 & LITRBYIE DRI » Tk
SHTHRERZ L THS. KBTI F 7 AERK
LT CP 2l b b EhicshRe mTHEARE
CEHDHOMCERERE, RKDX 5 tvFEz
b EOBEERALL 5 & L.

RANCEER DENS A L BRI OV TE XS
L, VAERFIED L S L HOEBA R BT
BEBICF LTI, B ShcEBR» AR B
BeBTT5 2 ERETHA 5. SEI0ERRT
FEHOBRNBEIER Y~ v 2k LT AM-PC
500mcg %A 1[5 L84 (Fig.6), 1R
RS H w3 B, BF, Bc 1.5~2.5 mcg/g, IMET
1.9mcg/ml L IFIEHHC HHLTER Y, BBk
WTRIFFEECEEA R L. chirEE LTHE
FrhoERBEAY R LcboEBbhs. —F,
CP 500mcg 5 0B4 (Fig.5), BROMAEE
1t, #h%+h 3.0mcg/g, 8.1lmcg/ml + AM-PC
I 0@, ROt BEETH- 2. T,
B, B, Vv, BB bRMCES ¥



TOEMEE I\ UL IR I DWW TE~ A VR b #Ei
TEigwp, SEMIE LK otz AM-PC
LT CP oA L b EilEEr 55+ 5
EXE e oo RICEER T BT 5 FEHIEED
Felttha A5 &, BlRG <~ v Acis L CP,
7otz AM-PC Tit & dic, £ L B0
&, MATERBR~Y AL D LEVEELRLE. ©
OIEENIERE ~ v A CHREF O PO, F 72l
A LB EHlo RELD BIENE 2 bR b . HRic
CP DX 5fFD 7 v F M EEERIC X » THFDOKRES
DR S B EH o4 (T, 1973), MK
b (1979 oG HB L 51, vt ols v AE
Bl CoFO@HERD FH2 Lik LidEE
SHTVDZEAFEETS &, Hl S~ v A0
REETick 5 CP o ELRED WHEML 2 6
n5h. BTl fc T, =7 AFHFE CP
IR UT, BRECERTIMi4 25 £159C31%,
60T 4.7% T CP Nffio Z5E i Wb » b
iz, Lal, BEE~v 2k ueTd 2 L%
DEFEE TR & L REEA LR L, WED
HBREA Tt s ERE 2 5 &, FHlo Bk
BOANELOBIEZ— B 5055 & LT, &K
BYsRic kit s CP & AM-PC o o%4 3
TEHLDOTIREEEbRhS.

£ 2 W HER L T LB HAE & oBR A LB &, IR
BEZ Xy, mboBRA GO LA L bl
HBI4 5 L oBMBERTHA DR T IR, JEfRE
HBiEoBIE L EE L Ehbh 2. FodiTe b
@¢;ﬁé?5“%@?®%%é&i%%ﬁ%{
3, ARE L THGRIBRIEH LG e EE 0
G LRl b b b3, B Lt
L BRI, BRI X 5 REHEIER L 2
bhiem ot wic, BRMilacd sirhEo <
w7 = A (b F o B B LT
ik, RS Q977) ifdEke> Random mobility
R EEA O BB A <, AM-PC 4 &tz
LA EOERAPMHRCE 2 LA, CP ks
TGl E R T LA RE LTV, &
DEHED B2 CP NEFOT T BFlic @< & o
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BB s s, BarlE, KEEo CP o
BEShEBOABED~ 7 v 7 » — 0 & LR
W TOEMICOWTHRAZEDDDOH D .

B3y e r 0k 5 iR 0K G
R LT, e & 2R R LSRR o (E i
I b, kst coBBE S fTishbhicic LTh, Mg
WL%%&%@LOOH%@OE@@%E%@%%
Bhriv&Bbhs. o ohHERAoMiznz
HEAMEE 2%, Lowrie & (1979) 11~ v A JE
Evre7 DX rRXIF7 ARPRP =
) v (PC) ¥ Li%s, PClzERifc2E
w7 w 7 e = URIIAEL, o REATs
EOBLITE LI BT S, HEE TEHELMN
AI-FHE T, CP ofilEABITRELH b L
TR ERA SR THENL R A, CP o
TinE - BEEE Lo L PRINLOT, 0
FHETOESBOBN D

AW L CP 23 AM-PC X v Bh %)
RBermTHHE AT 280 B b -
2. L LS EoFEBRERCE TS CP o
MIIH =R IR TR D, FEORRATORE
MR 2 3 Ui s, CP 53 Tl g
DEmOKFTY, MIC LIFChBic bbb T,
FORFOBEET AM-PC #5585 b $ 47 o7
ZEnG, KEE CP offNic BT 5 FEILEE
BT sUERBB LD EEbh%.

E3 & 5]

F 7 AMRBO BRI S h s EEEER O 5
5, in vitro WRITAHHEN TR SE B L IR T
V% chloramphenicol 23, EEED BEECIELE
nic FRART By BT 5 BT, ERx
R 297 AfEh WG, o ERO Bty FHlo
R, R R O MR e U T8 D
Wb Hat L. FoRsE, chloramphemcol =
amoxicillin OETHHZE B2 B bhieh » 7o,
UL, BEATIx chloramphenlcol v MIC [
ToERRBETLEOMELZFWcHH LT3 2 &
B L.
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