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Role of carboxylesterase in drug metabolism
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Abstract: Carboxylesterases (CESs) belong to the esterase family, which are mainly responsible for
catalyzing metabolism of a variety of drug as well as endogenous and exogenous compounds. CESs are widely
distributed in the body, mainly expressed in lung, liver, intestine, kidney, skin epithelia cells, etc. There
are significant species differences in the expression of CESs, which results in the difference on the drug
metabolism with genetic polymorphism. In this paper, an overview of the classification and distribution,

physiological function and mechanism, species differences and gene polymorphism of CESs are provided for

the research of CESs and drug design.

Key words: carboxylesterase; pharmacokinetics; species difference; gene polymorphism

P it 2 e A P 71 Y5470 5 ) v S DT 28 P K AR I,
TR T/NEME . KENEN . BalE e AR B
e T AR FE T 28 AL B AT C gRE!Y, Hoh
RERIENE (carboxylesterases, CESS). . Mk fIH il ik i «
TEARTEREE B T B REREE, A2 EER | AR
B2, 227 31 [FI g 4 2%, CESs A 43 4 CESL. CES2.

Wk H 1 2017-09-12; & [H] H #A: 2017-10-24.

EeulH: PEEERFRESS BRI TES R
(2017-12M-1-010).

* il i/E# Tel: 86-10-63165185, E-mail: yanli@imm.ac.cn

DOI: 10.16438/j.0513-4870.2017-0901

CES3. CES4 fil CES5™, M+ CESL Ml CES2 1254
AU R A FEAEH, WIS AR AN . CESs F %
Sy AAEN AL BN LA N B, d o N N S9
AP A 3R 4T CESs [k 4MiE 721 . CESs 1 R4 S
12, KHYERENLARIE H A A A EEAE

CESs Z 5 £ W JNEY K& 251 AR, i
BRI R BRI A PR R AL
i 2520, REMJE CESs Kik/KFEA—, S5
YIAEAS R R & AR R R E B R 2 o Ak, BT
RIRBEM 2 2 BN KR, HRIEG5EE S A%
iR % &M (single nucleotide polymorphism, SNP) 5%



£ OESE WL R R NN 1E 25 WA Qb R - 187 -

M, A AR R AN At [ o 24 S th A R (R

230 R R T A v X P 2 ) S AR L B
FEERE T $ AR FE B AR sRAS 2 0T,
Stk % BB HT 259 TIT R AT T, BEK 25k A B
J&, BEEEX AR B Sy S FE = A AN AT B AR A
AR CESs 432K 404 DhReAPE ML, s
72 5 PR 5 R R 22 35 1 DL Rk 25 WA 31 77 2% R 5 T
SR A R IEAT g, AN ARG S 2
BRI % .
1 CESs##540%

iR B ZARE T T, 25 NEYS
MRV B LR AL, TENLAR AR B S AU R 4
YEFH. CESs fE M EZ M [ A2 AHREG, FE
FEE R R, BB, Bise. Bk
file, FIRW) iz, HASE R A B R A X
1998 4, Satoh %P X b g i 3 [N () SE IR 51,
TEFE 0 % RS Sk . B0 A o GBIk DA K 3
R 2 57 05, KL RIREERE 7> 8 5 NI,
Rl CES1. CES2. CES3. CES4 fil CES5. H:#, CES1
M CES2 /& CESs H T Z: A T, th@ ARy 2R
SRR, BT ONIRAN BT BAAR SC A CESL 5 CES2
NE, Wik CESs X T 254 3 71 2= B 52

CESs TEMRN /4] Vz, EELEHAbkET)Rem A
QIR RIE, Wil B FPRE. BAE. RS, AREIET
BEEAE AR P 23 A tB A E], CESL fERFIE R ik, Ay
EF AN, BV, Bl B i, O, AL
SN YR, 1E B B RIEBAE, 5 CESL Mk, CES2
EELENG G B B SRR Rk
CESs /3 A AR R W10 v g 17 HAR TR 5k o
2 S ERME
2.1 CESs HiZE#45 s CESs 45 /% A 5 Hm
Mg K% M. CESs EEALT WM, 5P
WAR £ & (B AL, CESs #k%E C-K i) His-X-Glu-
Leu (HXEL) f¢li@id KDEL 524k A i IE4E &
M REAEAE R Y, jesh, 17 & 20 a3t
Wik (BB K MR EERR) AR mE 5 Ikt A B
T HAE N P A% 4 . CESs H1 3 AN [ (4 [X 354 ik,
BFE AT (A =) X PR
alB X o #£ 3 X MAE FHIfI A7 4E — A 10~ 154 R
Bi/K 4%, B =0 PR TR M A, 46 C R U 1)
B R S M, S R SL R T R A A R Y,
4 A2 R R 2H s B B B DA 4R R T O 1 2
(YAG) Y o s IX 32 S MR R 45 M) 2R, 80 ) PR
SRR XA X IR E G BRI s R, Hls

5 A (0 45 A5 AP ) (KR TR 52 adp X NI 5 4
Ao XAz XL . teAh, 72 N79 ALA —A N-BEHF
T2 WE, TE 7 A AN G I 0 e 0 R ke B AR
FI¥,1903 4¢, WF 7T & B CES LK #5214 30 kb,
4 14 M EF, CESL A1 CES2 JE R 48%/7 4[]
B, R HASHHN, A CESL AL =%k B
Ser221. Glu354 il Hisa67 4. X Hee ik A7 s 1
AR KAR /> T CESs MHYF £ R AL &1,
b 0 B R A = AR 1 A T TR A H e
W R g R EEAEA .

22 CESsHIMER#LE IEH K7L K, HisF Glu
TE R A BEL P S T R i 2 R p-OH JE [ 11 5 1%
W™, Ser T4 His AL MR R, M
T 1 RS DY THI A o B 47 o fE BEL 1 S B v 2k fhe ke = 3%
R EALE WY A Y, R, Gly123 5 Gly124 F
N-H P8 T B 1) 55 S8 [ 0 B 1 0 e e [ Ak Y i 4
w4 b T i PR AT, PR HisA50 HHAS kR — AR
T DY T Ak H R R T P T R - S

BBEF, Ko FAE ARG, AR T 46 TR ) I ik (4]
AR RL . AR, BR T K Z AN AT DL
Tt 3o — ity v W A, 5 T 5 S 17 S K e e i 1

P SCERARIE, N CES b IX 7k A5 FAh A& =1 B )
PR, IR AP A AL AT REAR I o Bk R B
R 1 FR.

3 CESs ¥ ##{iiah h 285 m

31 MAYEHMERMREMEE WS H e
Z 5K R R T 25485) /1% %5 5 . CESs Y
RNz, AN IR S5 A 25 5 AR FH R 2K 5 0k o 7R
WAH NS, CESL X 4§k i iR 45 4 i, CESL 4544
HAL S — AN R R LR — AN/ NI 48, 32
PEK D48 K 2 FhAS [F) 5 /40 & W0 T RE g, 1 W)
P 48506 F A AT e DS CESL I T K i 25
AN CEFEFNER SR A, ] R St
1% 75 AR E] At S5 412 T CES2 PR i 1 X # 5
T4, BEHE-CES2 254 iR 7 CES2 HIJEY)
e S PER2 2 CES2 i T /K MR 5 BOK 2.3
AN OB RY), wpT SR, &R 28
BERF 5 Ay P4 e Ah, WA CESSIRMIF 1%, b
AP 45 & CESL 8t CES2 A4 TR 4 FH SAG
AR A 5 o i 113 DR, i 2 N
x B LG ARU s, DA B2 AP T R G 045
Y. #1527 CESL 5 CES2 #HiF 451 .

32 MEBER FME. B . M. REAMIM
I e Bl I 1 B RIE K AR AE B S . N R



#4524 24%  Acta Pharmaceutica Sinica 2018, 53 (2): 186 —191

- 188 -
G||u H\C/H"’ ?Iu .c/k
o Ser Hats S ol
O - H—N | TU"'“_" |
\#Nf) cH, — » \=NI /CH"
o "H—fo/ .’?'_cl'
L ﬁ R—é—T
R:—"‘c'"""o-‘R‘ R

Tetrahedral intermediate

Substrate (R-COOR:1)
R-COOH

His

T‘" Hie™
HiC
O - H—N
\mti )
o \':'—'0 P

Hom e G 0:'
R pr—
Tetrahedral intermediate

Figurel The hydrolysis mechanism of carboxylesterases

Table1l The representative substrates of CES1 and CES2
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