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Byung Hoon Han: Metabolic fate of chloramphenicol-ester

Present experiment in vivo shows that some conversions of active
groups in chloramphenicol residue of ester, that is hydrolytic cleavage
of dichloracetamide and glucuronide formation, seem to take place
prior to hydrolysis. This result suggest that the enzymatic hydrolysis
rate incitro, s pot avsilabhle a8 an imdex for the evaluation of the
chloramphenicel ester potency.

Chloramphenicol ester H{(CM-ester) & 88} A esterase Fo] BEE/EA] o2 chloramphen-
icol 7} ifimis] o) oF . HMITEEES BEHA Foz2 (DY HEPES FHEI ﬁﬂ“‘ Ae
ester o] fil k YIRAV-§ FESE o] ks Koz sof gl

OH H OH H
\ ' Esterase N
NO,;” >C ~C—CH,OCOR ———r—— NO:\ C °—C —CHOH + RCOOH
( l) H NHCOCHCl, H NHCOCHCI,

22} CM-ester JHe| M7 RMEY LA Rebol Hitae AlfkdEc] Sl 16 Fo) (Table I)
A3 R#EYHE No. 3.5.7.9. 11. 13. 158} 32 YRS ester K49 kDM 5658+
dichloracetamide &9l M, glucuronide ¢} FEEX E.+ nitro &o] BrTo 2 o FHEI"SL
KRS ofelA esteraseo] &3l MUKAMWS . WaYS) Table 19 No. 4. 6. 8. 10. 12.
14, 16 3 ¢ KRG HRo) WY Adoe MASBESY HiEtos CM-ester HY #
RS PHENe AL BN HEolztne € 4 92 Aok, 4MMd jiRed KRB
Eiro) XWex2 Aidchd [ES HADR PHE Sfld e MASRE R0 opvel pbk
RRE ERE BB okt @Ml & 4 & Aol ol R4 EE chlora-
mphenicol-succinate & MERHT KB Reol] A ester &) kAR FFshe dichlo-
racetamide 559] %88 ¥ glucuronide Fo] (RAEYS WREA shglon BN KRS

7l WA Qb ARE MAY Jo HE FU BEE Wi Toos
mashe so) .

*Graduate School, Seoul National University, Seoul, Korea
1



2 4 : Ester 8 chloramphenicol o] £ #p Kol 3ol Vol. 8. No. 1
TABLE I.
Formula No. Formula Formula No. Formula
OH (I)H
|
1. NQ,-¢-CH-CH-CH,-O-R: 2. NO,~¢-CH- CH CH,OH
]
NH-CO-CHCl, NHCOCHCl,
OH (?H
|
3. NO:—qS—CH—CiH- CH.0OR; 4. NO,~¢-CHCII-ICH20H
NH, NH,
OF’ olRI
5. N02‘¢'CH‘CII'ICH20Rx 6. N02~¢-CHC¥{CH20H
NH, NH,
OR: (?R!
|
7. NQ;-¢-CH-CH-~CH,-OR; 8. NOrgS—CH-ClH—CHzOH
NHCOCH Cl, NHCOCHCI,
OII{ CH
|
9. NH,-¢~-CH-CH-CH,~OR; 10. NH,-¢-CH-CH-CH,OH
NHCOCHCI, NHCOCHC!,
.Olliz' (l)Rz
11. NHz—¢—CH~Cf{—CHz—O~R1 12. NH;-¢-CH-CH-CH,OH
NHCOCHCI, NHCOCHCI,
o
13. NH2—¢—CH—‘CH?H10R1 14. NHrgt-CH-C[H-CHzOH
NH, NH,
OI;I OH
; |
15. NHz—db—CHC'HCHzOR, 16. NHz—qS—CH«ClHCH,OH
NHz NHZ
R; : -CO-CH,-CH,-COOH Ry 1 Glucuronic acid residue
6+ TN
X 8
1. HWR . —#8E 1.5kg ] FREEFMEKo S CM-succ (0.4gm/kg)s] 20 % K

B 12050 FEBRSZ 6 HAShR F1A EY 4E%YE 3AM 5 200ccy RE
LESte] gpfy EIESH T M Rigk g s gl

2. Bh Alkali 8 FHREHEWRS BE. —REER TO_ NaOH & fustel pH9 = st

I 4%EEL 0°Coll A Ether = sigiithiste] Table 18] No. 2, 4, 10, 16 (Alkali % T}F %
o BEE BRES .

3. Lipase hydrolysate o| Fractionation. —#E (2)olA4 9L RE 2558n 1 —iF
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7€ pH 82 MWt A /el NaHCO & iyt ohg, A9 B4 #ko = iy
lipase 9} glycerine 28 10cc ¥ fnsta 37°Col 4 12 Bl incubate 810} ester 34t Mk
AWM AR} o) & 2855 X —%e pH4 = WM ol x| ~BE pHO = M|ED o
d F&E W ()N o) ether 2 Hhiisle] 4EAWOo 2 3t & ether F-L ether
+ ABA BEE 10cc S ethanole] pMslgich. F&= Kol phenolphthalein g
A7l oh&9) Rl lipase & {ERFIAIA —1%— NaOH 1 /& )& = sRewo] el o
£ Ao Moy fglucuronidase HEE-2 28 MEIA .

4. p-Glucuronidase-hydrolysate 2| Fractionation, — B (2)o] 4} Q- [R5 2 2oL}
A2 —fr-e pH4.6 02 W|EIslw 49 ol A iKY A-glucuronidase ZH#K 10cc & 1
3t 37°C o 4 12 B incubate 3t glucuronide gE&=l-& Ak SHESFLL (B-glucuronidase £
BRiEES W ()9 Hikl it HRsAT.) BEAMENS KB 3= A-—-% Bo
2 SfEtd 4 @EAPe = stdch. Ll S3e BRsbd Table 1 9 Zre},

TABLE I.—fractionation

Total components in urine

pH| 9
Ether Ether
1
Succinate « Glucuronide -~ —— .
pH| 8 _pH{ 4.6
Lipasethydrolysis B-Glucuronidlase hydrolysis
Lipase-l'.xyldrqusate B-Glucuroni dase-hydrdys
ipH 4 Ether |pH 9 Ether pH 4 Ether “pH 9 Ether
7 | iy I

A B C D E F G H
Ether-layer Urine-layer Ether-layer Urine-layer  Ether-layer Urine-laver Ether-layer Urine-layer
5. #5 Mol %t @ Chloramphenicol R#ZEWS] EM—0.5%—Chloramphenicol

standard 2 5t EHFY 1cc R HWal4 Puga® 202 # chloramphenicol ({32 2
BE AHste R lecde Z&E HiHsk Table o] &R o}

TABLE HI.
Fraction No. A B C D E F G H
CM-Content: r/ecc 1493 2923 1493 2959 3540 960 1770 2730

6. ¥ S¥oi Mt Glucuronic acid o| k. —Z 4% lccol #8 HCl3cc 0.2 % Napth-
olresorcinol 2% 5cc &t 100°Co] 2B5E ME# 0°C = #8b2 5cc 9] amyl alcohol
TABLE IV,

Fraction No. A B C D E F G H

Glucuronic acid content  0.245 2.027 0.168  2.068  0.044 2.222 0.027 2.205
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2 200 #idistel A3ta ethanol & mste] 1lml2 3 ohg 620mpusit 4 H&3E M. i
g5 1 cc f19) glucuronic acid content 5 3 WHE 2 #/Rstd Table IV &} Zcf.

7. Chloramphenicol 9| Dichloracetaniide ##& 4#2#5#.—0.5% Chloramphenicol
o] 4N-HCl & st Eko4 3047 Zebsta NaHCO, & st Whfngt 2 & standard
3_ &t Table 9] Fraction E g G & lecXN§ St /B8-S pH8 = st K¥3t
-—KJQ 10ccs st BEkEErbol 2FfE HETY & ${tR pnitrobenzaldehyde &
Pusa Bl #ste] EMStslich. &0 chloramphenicol 5 PISH 4 M amide &2 o] £

TABLE V. '3l bis-hydroxyamine 2 pulodahe-ondatxon o 9

—_— 3led SEF CIAol & {ESiz] o Wk o = &

Fraction No. E_ ¢ amide #&&¢ AWY o KIOE fEfAl7d &

CM-Content y/mi 306 84 N2 HaRtE] ¥ 73% 71 #fTdez o4y

chloramphenicol {R#i#EW-} $3te] W&k

+ Husta B KJO, 24 %F G &1bA 7l o 24 amide §5&o] KM chloramphericol
o RHEYS TB’YE 4 A=t 2 R Table Vo 7.

I AU EX

1. Rrb Alkarie 8 s a 4%t chloramphenicol {(#iEEHe] |2 # 45007/cc o] o

2. Lipase-hydrolysate i1 ether ¥ ROBMES] chloramphenicol (&R TR
7} ether shiiH o] Meidkol MGRQlo]l —ESIL E£3} glucuronic acid 8] & &to] ether YR8 =t R
¥ BEs] gebe WK-Z chloramphenicol-glucuronide B¥o]  {RM#EYe]l Wiftholl BAGRSL
o] A9| ethero] BWfT8txl ol ¢-g Mukate}.

3. Table I 9] M Sl 245l nitro %9 #uo dichloracetamide &2 HME EFHsHH
CM %4 (Table 19] No. 2. 4. 10. 16), CM-Succ % (Table I &} No. 1. 3. 9. 15), Glu-CM-Succ
%I (Table 19 No.5.7.11.13), Glu-CM & (Table I 9] No.6. 8. 12. 14)0.2 2T +
ioh. KB (4 CM B HE-L 7T&3| rED 2Adeos W (3 lipase hydrolysate
ol & CM B3t CM-Glu B=to] ##7E5t L K8 ()9 S-glncuronidase hydrolysate fiof] = CM
#s CM-Succ ®uho] #F#Edch. fraction A.B.C.D. = 2.5 lipase hydrolysate & 535
o] o 2 ether #y#el fraction A £ C ol &= CM-Succ Bol] #BHEEE CM Binle] FEfEsI AL
R8I fraction B £+ D o= CM-Glu ¥ Gu-CM-Succ B3 #EHs= CM-Glu=le] 7=
7e8kct. fraction. EF.G.H & p-glucuronidose-hydrolysate & £33 #2edo s =E chlor-
amphenicol #t: #pEe]l o BITH L F2lA Frele od {39 BEe 4+ g
fraction Geolj = CM-Glufdo] &R CM Eiulo] ##EstaL fraction Holl = CM-Succ %!
] Glu-CM-Succ ®dl] #HE3F= CM-Succ Binlo] #HZES}.

4. fraction B 2} G @9} chloramphenicol #9589 ZFRE 11507 = Reboj Glu-CM-Succ
%Yo} chloramphenicol #:%pEo] 11507/ml o] MF = HmsAn 2L HWekgd. =iy
Table 18] No.5.7.11.13/¢8 ol A& EESHA Zslgld.

5. Puga o] Fikg Bl fraction E2} Goll 3l amide g&&el HWMES 53 &
B o HEfE 30672 84rte] X 2227 & ester EH S-S KBITH amide £ HiE
1 [Reboll 2227/cc ol W2 Hets o 3l& EiRIcl. 22 Table [9) No. 3. 5. 13.
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15 8 o A=l BES A 2343

I EE &8 ¥ o Chloramphenicol-succinate o] {R#i#EW 24 Repdl Bl R5
.24 Ester §&&98 ksl 4754 Dichloracetamide g4 488 ¥ Glucuronide & &
BE Ragye MEne s BT Ester &fo] AR 2 HEEe RMEYH=
gie=l o Qe AR 4 At
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