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Pharmaceutical Studies on Esterification of
Chloramphenicol with Antipyretics (1)

Jung Woo Kim and Jong Kap Kim

Antibiotic activity and antipyretic effect of three’ synthetic prodrugs,
chloramphenicol acetylsalicylate (CAF-ASP), chloramphenicol naproxenate(CAF-
NAX) and chloramphenicol acetaminophen succinate (CAF-SUC-ACET), were
studied in vitro and in vivo.

In the experimental results, the CAF-NAX showed the most rapid absorption
and the highest blood levels, and the CAF-SUC-ACET and CAF-ASP also were
more rapid absorption and higher blood levels than controls, chloramphenicol
and chloramphenicol palmitate.

The synthetic prodrugs also showed the antipyretic effect by modified
Roszkowski method using endotoxin.
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BB 7 &

# #— chloramphenicol acetylsalicylate (CAF-ASP), chloramphenicol naproxenate
(CAF-NAX), chloramphenicol acetaminophen succinate(CAF-SUC-ACET); ER&H3Er
prodrugs®

BLER RIEER>—Cannulated everted sac techniquejpie s 7 74%F %% (2.5~3.7
kg)ell phenobarbital sodium 3g-& Milel AR %, 52& BBz EHE GBSt
el ESiisr #9 10cm GOERa A HOEy =je] 37£1°CE 2% Ringer@ie s Al2%Al U
# F wel 2 HASTE A3 e

§5 4 A= d 3 vhE % E4 polyethylene tubed] ALl WS &KW + 3
=5 EEstol

Mucosal fluid 3= Ringer¥# <] 90mlo] #5384 (CAF-ASP, CAF-NAX, CAF-SUC-ACET)
T o] vy 37+1°Ce 2@ Eer). 154 EREeR 0.5ml8 serosal fluid® Histe] M
2.2 g

WS A4 RARRKERANA B S et

MENERY— CAF-ASP, CAF-NAX, CAF-SUC-ACET @ CAFE # W{mgAd Fsh
o 27+ ethanol 10mle ¥#%stx phosphate buffer (pH=6.0)% 13 Z(mcg/miryt 555
Higge ot

Plate: #WEE petri dish(E 4 9mm)e] Mueller-Hintcn media(excid, tH=7.4)% 20
ml B33 7E F, (KRS FETFAExI0 cell/m)E 48°Cs: A5 Mueller-Hintcn
media 10mls] 22 0.1miE Yo} vlg] 28 FH|x plated) 4miA m=A & F Z33 &
plate 471 4 cylinder (stainless steel, o] 10+0.1mm, &7 S—L—’O.Jrr,m, W7 €x0.1mm)
& cup dropper& Fiflsked Folglkch.

7 cylinderd] By & 0.2midS 207 37+1°Cal A 18417 B N4EY 272
YR NS Astah.

fEEKkYE Gram(—)® Pseudomonas pyccyanea, Escherichia coli® Al4gion Gram
(+)= Staphylcccecus aureus Sarcina lutea, Bacillus subtilis & A8 3 g 5.

ﬁ§ﬁg?j%iﬁljﬁﬁﬁ“‘”“’——-Roszkow‘skijj‘?251”—%— %3l o Lipcpolysaccharide B (LFS. B.
Difco. E. coli, endotoxin) -& %ol HWHREH Y AR Lz RS FAAA #4L B
Hiskz] oro BHERH o 3t BE EAIES patternd] #H2 HEHRE HURAH.

grEpitiE = Ellab Co. Electrical thermometer model TE-3-¢ {#Mstg o ERHE Y-
New Zealand whiteA] 8] rabbit(3~3.5kg) 3vie] & @M o = s+ LPS. BE 7.5mg/kg
9 e FIRESE Ve EE LRMRS HEL sl EHRE-S rabbit 3nizdez &
I vhgak ol EEES A
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A EREHS BREH PES T4 HERA 1444 EBBESE HAs 155
vieh 2RERE-Q ISt HEE Y Bkl N AL EAstgen, «ulAWAs) sl LPS.
BE FlRl Fodste Axcl ARAE Fol Foile Ao EMFsty] A2 HE HEE
el g | |

CAF-NAXS9} naproxend] 79+ CAF-NAX EE:#fs} naproxen EEHEt] 27 13.8mg/
kg(CAF2A 8.3mg/kgel] al3=)a} olo] HEst= & 5.94mg/kge] PE=E RNzt
1A zr Zol LPS. BE 7.5mg/kgd] EE= HkEs}.

CAF-ASP9} - aspiring] 7% CAF-ASP &gy aspirin BEE Z4 12.5mg/kg
(CAF=A 8.3mg/kesl ag=p)st olo] ¥she & 4.65me/ke®) W= WA 30
% % LPS. BE 7.5mg/kgd| BE= #KEHT.

CAF-SUC-ACET¢$} acetaminophen?] 7 %= CAF-SUC-ACET #&iy} acetaminophen

HiRFt 44 13.5mg/kg (CAF2A] 8.3mg/kgell sl =d=F)3} o] o] HWiEst= & 9.72mg/kg
8 EEz Rof#sta 304 #d LPS. BE 7.5mg/kge] #E= BIKESRL.

MARBRERE? D —Ad 24 prodrug(CAF-ASP, CAF-NAF, CAF-SUC-ACET) & &
ohe KpHE(kol ©}E CAFS] #EE spectrophotometers] fks] MzEstalvh.

F#8HE/E & bloode} heparing-of (200unit/ml)-¢ (1: 1) FHEEslcl.

e CAF-ASPO A& 12.5mli/kg (CAF=2A 8.3mg/kgsl #wsl: o) CAF-NAX
A& 13.8mg/kg (CAF=A 8.3mg/kge] siwrst: oF) CAF-SUC-ACETH) A& 13.35mg
/kg (CAF=2A 8.3mg/kgel si=st: oF) o= s}glet.

FETY W% 1mlS cap tubss] Hstx 3.8% sodium citratesa] 0.1mlE Mt ©%, 1%
saponing-§ 0.2m/E fusiAl A eska b sl WAl 21H(A).

w2 REN MRS WAA kREES T89(B).

£ (A)sk (B)sl pH 74 Clark-Lubs bufferg-< 2m/ gl isoamyl acetate 3m/4 & Jn
T vhe 108 b ARAA HEE |

LM R EEE 2ml WEkm, o] o 3% INAHES = 6% NaOH&]-¢ 247 1mlA
yjiing 8

o] =] EEHEK(CAF 10r/mle] isoamyl acetate2o}) 2ml Fesl LIF #&¥gsl o] 30°CAk
S2HANA 3087 Aehuks-A 7 o

KE # ERE BRET % BAED THES WA 430nme A BEES @iz

E¢ blankz dho BEW mME(B)Y BEEES BE T

R A Ex

BILER RURB—FE HHBE S #Hste Wisemanjpks] il RERE BE
Be At WY BkERS & &8, FHBEEE Table I3 & CAF-SUC-
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ACET>CAF-ASP> CAF-NAX4 9] g9 .

HBAONER—&KT prodrug = HiEsl antimicrobial activitys} QX HEZS #HiRstA
&3 chloramphenicole| esterification}3l CAF-ASP, CAF-NAX, CAF-SUC-ACETs}+
CAF«) Gram(-—)¥<] Pseudomonas pyocyanea(3-%5F), Escherichia coli(si#3#), Gram
(+)7el Staphylococcus aureus(3A T X AF3), Sarcina lutea(Z T AFF), Bacillus
subtilis(2 ) 5 ZF 5TFol #shed HFEH HHE & #Rt Table Tok e} chlor-
amphenicolste] HE/1& tebh g, Al A4RE AT 2ol 6|2 prodrug: HEHE vhep
A g skt

BREHER AE—& ERAAE o9 L MBS SEstlz 2o e EEUR ek
2.2 RoszkowskiJji:!9e ghpdle] E. coli endotoxing rabbitsl BAkEESIst= 24 BES
F1°C A= LRAZ T HHBE0S Bed Bk LR TR patterno 2 MEEN
o R fFRERES 24 E fstden], 2 Hike REe 2t HEEY ratict &
rabbite]7] = -Eefl fREERE HIEo| ASstel MRl Wl FREste FBitkel T H
o] ML Hhelrt.

Table I —Absorption rate of prodrugs of CAF through intestinal tract by using Barr’s

method
time(min)

m 15 30 45 60
CAF-ASP 27.5 66.5 123.6 164.0
CAP-NAX 24.4 62.6 83.3 —
CAF-SUC-ACET 54.6 92.9 174.0 —

Key : unit, r/ml

Table I —Antimicrobial activity CAF-derivatives against strains in vitro

strains CAF CAF-ASP CAF-NAX CAF-SUC-ACET

Pesudomonas pyocyanea  *-— - - -
(NCTC 10490)

Gram (-) Escherichia coli + - - -
(ATCC 27166)

Staphylococcus aureus + - - -
Gram (+) Bacillus subtilis + - - -
Sarcina lutea(ATCC 9341) + - - -

Key : *+, inhibition zone is more than l4mm,
—, non-inhibition zone.
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Figure 1—The antipyretic activity of CAF-ASP and aspirin in rabbits.

CAF-NAX¥: Fig.

Key :. O, Control ; @, CAF-ASP; X, Aspirin.
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Figure 2—The antipyretic activity of CAF-NAX and naproxen

in

rabbits. :
Key : O, Control ; @, CAF-NAX ; X, naproxen
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Figure 3—The antipyretic activity of CAF-SUC-ACET in rabbits.
Key : O, Control ; @, CAF-SUC-ACET ; X, Acetaminophen.

CAF-SUC-ACET+: Fig. 3¢l A 2¥& ube} Zo] &R F 4536 MBGRI Vet 2
A7t 30%e BEmEvRE s Vel sl acetaminophen 452 EEGHESL Ve 24 7h6
K& BEERE Jebdl .

MrRREE BlE—X Bl A= wlA aspirin, naproxen X% acetaminophens} chloramp-
henicol®] EESH HEREE ¥53lx chemical methods} bioassay methodeld] 4343
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Figure 4—Blood levels of CAF-ASP (12.5mg/kg) in dogs.
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Figure 5—Blood levels of CAF-NAX (13.8mg/kg)in dogs.
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Figure 6;-Blood levels of CAF-SUC-ACET (13.35mg/kg) 1n dogs.
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Figure 7—Blood levels of CAF-PAL (14.48mg/kg) in dogs.
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Figure 8—Blood levels of CAF (8.33mg/kg) in dogs.



84 Chloramphenicols}t fE#iste] Ester {L&#pol BT AR BI%E (1) Vol.14, No.21

E E

1. &K3 prodrugs(CAF-ASP, CAF-NAX, CAF-SUC-ACET)¢} @ifisls g+ chlor-
amphenicol vpalmitate, chloramphenicols] WM} MhEEE H#e » chloramphe-
nicol naproxenate(CAF-NAX)<} chloramphenicol acetaminophen succinate (CAF-SUC-
ACET):= #B = ## 3 chloramphenicol palmitater} chloramphenicolsl] —Hosbe] HEHY
w2 RYCEES & MbEEE et

2. S EERER M chloramphenicale] Micrococcus luteuss] ¥jgl antimicrobial acti-
vity® Jehil o =% %8sl aspirin, naproxen gl acetaminophend] MREHEE Vel
ZERRE BT & 9.
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