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Antioxidant Effects of Synthetic Retinoids

Division of Herb Drug

Choonwon Kang, Kisook Yang and Wonyoung Yoon

= Abstract =

Synthetic retinoids (tretinoin, isotretinoin, acitretin, etretinate, arotinoid, termarotene, Ro 40

-8757) were assayed for their antioxidant effect on lipid peroxidation.

Retinoids were not shown linear dose-response relationship in the inhibition on the Fe*?/

ascorbic acid-induced lipid peroxidation. Antioxidant effects of retinoids were abrubtly in-

creased at the critical concentration. Retinoids, had A-ionone ring, showed more potent

antioxidant effect than others.
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Benzo[a]pyrene-& MFO (mixed function oxidase
systemoll 3|4 thAl@AStEo] 2 FAE WA A
ub, Z ol IRE BERML B A k== hydroxy
radical, peroxy radical 5-°| benzo[a]pyrene2]|
bl A o8 &ES ke Aeg Hwazgigh,
Marnett 52 JRE @81t 284 benzo[a]pyrene
7,8-diolo] & BWIEWETHEQ] benzo[a]pyrene 7,8
-diol-9,10-epoxide® M&{td <+ Uvkx 2 w3gich,

—k# > 2  benzo[a]pyrene 7,8-diole] epoxida-
tions]™ anti-form3} syn-form 7 FEFRS| 7% RME
87} = anti-forme] syn-form M} o} S HiE
o] 7} 3slc}, FREL sEEE{Lol ¢ peroxidative epoxida-
tion& MFO-dependent epoxidationel| | anti
-form ¢] Benzo[a]pyrene 7,8-diol-9,10-epoxide &

Fifeo] oF 2.5v) F= §o| o Fo A& AR LAY Re
< 7FA w, benzola]pyrene 4,5-diol, benzo[a]
pyrene 9,10-diol& epoxidationA] 7] x| E3slx o]
733k bay region diolgl benzo[a]pyrene 7,8-diol=HS-
epoxidationA| 7]+ H witoll JRE BF{tL= benzo
[a]pyrene AEHEFE] ol A HAAyQl S = o
212 MFO system#} 37 .75 3 Qlepo,

MFO systemoll ¢]3F benzo[a]pyrene®] fU#+= I
FLael dol A Al e fito] flol A o] Fol A,
o JRE SRR AR 2E fi5ol A S 9l siA
o] oA 4 9lom, w3l IRY BERL BfFoA Hkd
hydroxy radical, peroxy radical So] ¢} 2
benzo[a]pyrene®| HahEMAtel BiEsl7| = &=|uk,
I AR ZA T MR, MRS do 4 9lv] )
ol #E F KR ZA F5ww 97| 39,

w2ba] A& Bgeol A& retinoid®] JRE EER Lol A
PR S st 9ske] rat liver homogenate®
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A BBl AHEH 7FS AM retinoide  F.
Hoffmann-La-Roche LTD. (Dept. PRPD, CH-4002
Basel, Switzerland) ¢] Dr. Klaus® 5§ #ifitdiglo
v, retinol palmitates} ltEcHHyE=E A% BHT
(butylated hydroxytoluene),  a-tocopherol &
Sigma Chemical Co., B-caroteneS FIyohfige T3

(BR) Bihs AHE3EA
2. W& &

1) Rat liver Z2| BfgE 2| =t liposome

solution®| BYiEH %

FRE ERR(he] IE R A Afie] £3Eek BERUsiSol
of, RN fRRpERC] BES BRES  rat liver
homogenate 2 H-¥ #FIA?, Terao %2 Kol wheh
?ﬁ]tﬂ;}c’ﬂ‘:} AfalEe] BN HEEl e BIRY
= FF357] #she] AR methanol?} #4o] 7
Al EE"E F2 fhHEl 7] 9 g JEmMEARE chloroforme)
RABEE AH&3t .

ARSI TR ERRe S Biaksto) §
stod g% 7haE F1-3] purgingA] 7]l ¥ AREs o
W3S Biikshr] $lshe] ks A efstoleh, bl B
JEE2 chloroform-methanol (2 : 1) {E4& iAol 5o}
U KiER P ERCl Hol bRl A RS

g 5o IR RS Tobr] $lske] itk 10,
20, 40, 80mlE #3lo] ExPERyC 2 JRUBRIEHESI L Hcis
Hyo 2 R flask H#g FAZ QI3 S KEsr ¢
atod HeI8) BUEE 10ml flaskoll ] (RS o},
E7Ls Eﬂ*]ﬂ]"]‘ﬂ"ﬂ‘i fEgEo 2 g &, Fifke] EEAER
Bl S 7ol MEMS =HAdshod b 1ml
BlRES && AbEshlch

PR Hhtl g w2 Fshe] R E A2
pH 7.4, 0.02M phosphate buffer2 7}s}e] 40°Coll 4]
1057} ultrasonificationA]# liposome solution- |

z3giet,

2) Fe*?/ascorbic acid systemof| 2|3t f5'HE BERML
o| FHH

#EpE ol liposome solution 100415 ¥ 3 pH 7.4, 0.
02M phosphate buffer 50015 7}alo] 37°CollA] 5%
Zb &S %, 1mM FeSO, 10041, 1mM ascorbic
acid 100.1% initiator2 7}3F & 37°Coll A 3027} 1Ri%
fEgelel fRE BEMLE Az ok

3) Thiobarbituric acid testol| 2|t Ig& iBE2{L2

BIE

Fs Y BEtE 73517 sted Buege 599
Fikel  wheb RSl Trichloroacetic acid
-Thiobarbituric acid-HCI(TCA-TBA-HCI) re-
agent 4mlE 7}ska 100C 245 Foll4 1557 7hd 8t
Ak FiRHA HHAZ S BEES Al A 9t
of refregenated centrifuge (R.C.F.) 1000Xgell4] 10
7 HLOEEA F e, R we RiHRS 3 she] 535
nmel| A BfeEE
cientg 1.56X10°M'cm™'& 3} E‘EE BEELe] Ak
Q) malondialdehyde] &2 AlAbalod ok #ilig
B e &3 liposome solutlon«] WEEE ofe) B
o) BES AX HAd BE fiEd e85 =43)
i, dimethyl sulfoxide (DMSO) % A% 2 retinoid®}
g 109)5-2] 5B R 71sled retinoid9]
JeEr Eigfbol o3k MfilReRE A skl

Z235t3 molar extinction coeffi-

RE "R
1. fEE BBt FHE System?| RiEfFH

Melr Hhitiol A Eaikel olsl Mtk 5 BieE <
e Hela oF 100mg BEIRE MHE =S IRY M
< B#Estel pH 7.4, 0.02M phosphate buffers 7z+7+
10, 50, 100, 200ml# 7}3}e] ultrasonificationA|# 4
72 REES] liposome solutions et & S|
liposome solutions ©}A] pH 7.4, 0.02M phosphate
buffer 7}sle 7t7t 5ekAle) FE2 343t ImM
FeSO4 1001, 1ImM ascorbic acid 10015 7}3led fig
g oamits FEA7 R Fig 13 2o

10mle] 0.02M phosphate buffers- 7}sle] ¢lozl
liposome solutione 1001 P F9] A= FE-
fEel EfEe s, oE #REES] liposome
5041-20041 #EEN A k33 EHMES
el otet, whebA oF BEHEET 100mg A ] JRE it

solution&-2
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Fig. 1. The effect of liposome solution concentration
on Fe*?/ascorbic acid-induced lipid peroxida-
tion.

WS S 0.02M phosphate buffer 50mlE- 7}s}ed
ultrasonificationA] 7] ¢1o]= liposome solutions %
B2 3lod retinoid®] FRE BER{L HIHIRCRES A9 sk
o},

2. Retinoid2| I5HE BAR1L BIHIBIR

Retinoid®] & @At #flRCRE Fig. 29 3ol
retinoid®] WEF 7ol whe} K-S ohl7] o2l
om, AAZ EEREENM FAI  Friesich
tretinoin®] 7% 107*mMoellA£ 10.8%°] 2|1k, 107!
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RN E U3 Brge) FA4 WskE e

Table I3 7to] HiEe{k#Ie] BHT7} 10-°mMoll 4]
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tretinoin®} isotretinoina 107'mMellA 7Z+7+ 87.6%,
94.4%2 A retinoid Foll A 714 73t HIHEECRE et
Welth K ol B-ionone ringg HAIT e
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Fig. 2. The inhibitory effect of retinoids on the Fe*?/
ascorbic acid-induced lipid peroxidation.

Table I. The inhibition percent of retinoids on Fe*?/
Ascorbic acid-induced lipid peroxidation.

Concentration (mM)

10742 21058 - 1002 107! 1
BHT 1.6+ <12.9-:93.5 95,9 97.8
a-Tocopherol 0.4 L7~ 208 55.5 . 4.9
B-Carotene 152 7.5 8.1 8.6 60.5
Retinol palmitate 1.1 4.3 7.2 62.8 93.8
Tretinoin 0.8 6.9 10.8 87.6 91.9
Isotretinoin 0.5 4.0 18.9 94.4 95.3
Acitretin 0.7 2.8 33.8 66.0 73.2
Etretinate 1.2 6.5 13.0 _55.6,: 64.7
Arotinoid 1.1 2.6 594y 1340, 17.3
Termarotene 0.5 5.7 5.9 27.8 29.0
Ro 40-8757 0.8 13.0 19.3 77.1° 87.4

Ro 40-8757-2 743k ik vebH ol

Z -

Lipid peroxidation2 E4lis] k& ol B&H B
gFfREER o] Mol olslA 47l ERE(LE o Bl =
@fto 2ul 7R gl o), ARl B wEstES
o BRI B fabitk ool BlOol sl gl
ohO Eg REFINREER-S kRS MKk ol
membraneoll #7573 F7EsHs BHIRE Sl BRI HBUK
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groleh, w3k zef st TEEFfERIRE-> hydroxy radical
(OH-) oY peroxy radical (HOz+) 53 22 free
radicalell 9J&j4] 4 A lipid radical® #H3lz|z o}
TEAIIEREEE 2] lipid radical®e] W32 s#smpo g
do7|A Heh, —Ive = JE BEE{L radicalel o
a FHEEE|o] 2= initiation phase, ##AHYC 2 lipid
radical2 43} propagation phase, %:5€ 3 g =
#f %] = termination phase % 3E%f¢E Lo A c}h,

A Ehe] Kol et Zzh 7o) retinoidol] <
S IRE B HIHIRCR ) retinoid B F7tol oh2
WA BolA byl A3 BE Lkl 43
BEhe ¥ol His 9ok 22 IRE BRI SRR o
-l . < initiationg <bA & #pfS
I e AAF} g o] 27] Aol initiation phase
ol A #fi=l =] E3k —# radicalEo| propagation
phaseoll 4] sHEAI e o] 3l 4] lipid radical- 4 3}od
retinoid®] HIIRERE 838 el R] Zshx|at, 44
sl L ol 4= initiation phaseol] 4] radicals-<
kA 3] filske] propagation phaseoll4] A3 lipid
radical& 4:shA]l Z5HAl shod HflRcRe] 343 %
Be dovle Ao g A ut A7 A L 9
HAe Bt Al A7 Bed Aol

el FERK BE 7HR A gl AR A retinoid
Zoll 4] polar terminal group< zZt3 912 %2 Ro 40
-8757¢] ohE Aol wlal] Zhel BRE EER(L HIHPEEE
HER 9l L, CH,OH 2}
COOH& #1& t}& retinol palmitate®} tretinoin,
isotretinoin 1ImM ol A A< %3 FEEE 2 ik
= YEbd K FEgol #5% 2 %¥ polar terminal group
o] JEE MER(L MR & HES AR G AL
o+ 3dsdet

Samokyszyn 5

@

polar terminal groupo|
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din H synthaseol] ]34 hydroperoxide-dependent
oxidatione Ao 7|m, RISl peroxidase-reduc-
ing cosubstrateo| 7] wl-Foll 733+ PE @M, HNHIEEE
7} Q&S B ekl w3t isotretinoing RY @EE1L
ol ol g fiiHre 4 #2%, B-ionone ring] C59}
C8°] epoxidation®l 5,8-oxy-13-cis-retinoic acid7}
FREe Aol el ¥ skl

ol2] g} #EH = B-ionone ringo| radicalse] 93}
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