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Abstract

This experiment attempted to identify any metabolites of fluorometholone (FLM) in rabbit eye by
thin layer chromatography, gas chromatography and gas chromatography-mass spectrometry. After
instillation of FLM into the eyes of rabbits, 20a-dihydroFLM was found in the aqueous humor.
Furthermore, the same metabolite was also formed by incubating FLM with slices of cornea. The
enzymatic activity which metabolizes FLM into 20« -dihydroFLM was thus shown to be present in this
tissue. These results show that topically applied FLM is metabolized into 20 -dihydroFLM during its
transfer into the aqueous humor. (Acta Soc Ophthalmol J pn 91:1137—1146, 1987)

Key words: fluorometholone, metaholism, synthetic corticosteroid, rabbit eye, gas
chromatography-mass spectrometry
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Fig. 1 Extraction and purification of the
metabolites

AR ) — LEEHE20ml TR, ~F 4 v 20ml %0 iR
Lot~y v BERETS, Kk #/ —LERE
FE#S L TEEYRET S, FKifd, Sjovall and
Vihko @ J7 #2912 6¢ - T SephadexLH-20» 7 & 7 =
<7574 —RBEIk\, HEHATeA FHEEE
Wiz, Thbbh, BiEr, 0.0IMNaClx &8s e r
o n-2A8 77— (1 1) CERL, RUBETH
#11 7= SephadexLH-20% 5 & (lem X 15cm) W#shn,
FAUERCHEET S, B 512ml # TOBEHE A%
ESM T cAREE TS, BHBEHcEEh 5 NaCl
< o, BEVER- S LCERL, K=
TR K BE, Na, SO, o Tk, SRS T ol
EREE L, BEDORT RS N, HBr7e<b
F574—, HARZ2u=x b X374 —8BXUFALZR
2 P T T4 = RARRRZ bR AL oTH
L.

4, BEEL o< +s574— (TLC)

#¥t# TLC » — + (Eastman chromatogram sheet
No. 6060 IcAA v FL, Zr ek -7 b (T .
3) TRBEiL:, sr= S5 EDATRA FOBK



FEFI624F12A10R

ik, 2r=r 2735 2% EABTTHRET S LHE
ERAOHDAT A FIZBWAHy b L LTEHEE
o, TOMORT v A FOEFZHEND LD, &
BHrELCY v ) 7 FvBIZIAEARIEY B S
Ieote, HBs7 e 75 ABOAT A FOhH
t, HADAKXy bREDED, 22/ —-LEBIVT
b+ CHE L,

5, FEAEORUE LU I RIAT ST T7 40—
(GC)

GC ¥ £ ' GC/MS Z#TI4E3L - T, 3¥ % Thenot
and Horning ® AP X T A P AF o A-F ) 2
Fv ) LFEE (MO-TMS) &L, Thbb, 3
Ba10%EMAFLE FrEFCALT I VO Y D UE
Web0ul WIERE L, 60°C T30 MEMERE, ERIH T T
B2y RERTS, BBl O ) AF v )
43 &8 — %Nz, 100°C 3 REMEAT 5, Bty
EREIM T ThrE, BIEX20ul O~F 4 VICERL
FO—WEH A= 57, HEHAZ <}
F7 e wARARI bR A —R—ZHEAL, FAZ R
<77 7 IERMUGC4BPFE A7 0= /5
7EREH L, b7 a0k, 1%0V-1 (Gaschrom Q,
60-120mesh) #FeiH L #22m X 4mm = V) = w4LE 4 5
AHFLAERERLI, » 7 2BERBC, F+ UV T7H
AEFRMEZ30ml/min & L, BHEZAFEAS 4 L
HBCX s TH o1z,

b. HRZAZ I T 74— TRANZ bR A}
I)— (GC/MS)

GC/MS 4#frix, JGC-20K-JMS D-300 (B AT 1k
AEHE) BIUF -2 0E > 27 A JMA-2000% {if
AU, 0 a2vABLicimX2mm # 7 AH 7 AT
1%OV-1&FEEW L b DEF A2 hF 8L, F+
VT —=HA (~) 7 4a) FHEE3I0ml/min CHEM LA,

7. Fluorometholone (FLM) ®20-dihydro &0 &
&

20a@-dihydroFLM (9a-fluoro-6a-methyl-118, 17,
20a-trihydroxy-1,4-pregnadien-3-one) ¥ X U2083-
dihydroFLM (9«-fluoro-6a-methyl-115, 17, 208-

trihydroxy-1,4-pregnadien-3-one) ® &%, Norym-

berski and Woods® Izt - T Zle -7z, T bbb,
FIM © 2 # / — A FfE% 0 Cieds\ € NaBH, T&
LT L&, 20k %20a-dihydroFLM £208-
dihydroFLM #3ER 32 25, 3% TLC T8 L1,
FLM @208-dihydroxy f& ~ @ % 8% iy 7z 8 ¢ 12,

Hiibener and Lehmann?®ic % - C208-

FEMIZ I+ % fluorometholone o HHZ B3 2 BF%E « R4

21—(1139)

hydroxysteroid dehydrogenase (~=— U v # — « = v
A AllZABEREE) YHCTRZ ok,

IIT % *

1. Bkson FLM KBEHORE

FLM SBEOEKRDbAT oA FRpHRERL, =
OEREE TLC A Lz r=t 75 AR ENETIC
BELICHREY Fig. 2R Lk, B4R T CH AWMLY
Bk, 200 GAE .y P OMMICEEOLDE R A
FAED, CO200BGAEy DI BLEMEOE
WwAHy b (b) ®REEIZFLM o Fh &—3L, &
HOEVAE y b (a) © Rf {E1220a-dihydroFLM o
The&é—FT5,

AFy barhid L, MiH®HE MO-TMSLL €
GCHkIfrotfcrm~t 77 a%Fig 3-AEL
fe. ZOWEITBHEDOY -2 2R TH, HERORE
KR 12 ®ehizsR L#z, Fig. 3-B, Fig. 3-C % X U¥ Fig.
3-D 1o 4~ 2 #20a-dihydroFLM, 208-dihydroFLM
FLOFLM © MO-TMS F#8fkDF A7 n< 77 -
AEIRLIES, Wwht Mo Y -2 %5 2 5, Fig.
3-E io¥E a L4 FLM o R &% % MO-TMS{LL
R OFT A r= ST ARR L, TOZ R~}
7 % & (Fig. 3-E) #°b, FLM 0R# O & — 7 w3k#
Lo & EOWE a O RFERRHARDENS, &
DX 5L TRDIHE a, 20a-dihydroFLM #s L
208-dihydroFLM o f 5 fR £ ¢ fd % Table 12" L

front
&
& @ 2
. pER
o—o—o L4 Origin
1 I m 1

Fig. 2 Thin layer chromatogram of the extract
from aqueous humor after instilling FLM
1: standard FLM, II : standard 20e-dihydroFLM,
II1 : standard 208-dihydroFLM, IV : extract
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Fig. 3 Gas chromatograms of the MO-TMS derivatives
A : Material in spot a, B : Standard 20«-dihyvdroFLM, C: Standard 203-dihydro-
FLM, D: StandardFLM, E : Material in spot a + standardFLM (Retention times
are indicated in the chromatograms)
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Table 1 Relative retention times of the
MO-TMS derivatives

relative retention time*
Sample
first peak second peak
material in spot a 1.22 1.29
20g-dihydroFLM 1.92 1.29
208-dihydroFLM 1.16 1.23
FLM 1.00 1.06
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Fig. 4 Mass spectra of the MO-TMS derivatives of the material in spot a and

20@-dihydroFLM

A : Material in spot a, B: 20a-dihydroFLM
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Fig. 6 Gas chromatogram of the MO-TMS deriv-
atives of the extract obtained after incubation of
FLM with corneal tissue

WAAy bl SN AT v A FOEMAFER 7
P, whd Amax238mm (£ 2/ =) THo
T, FIMO ABMNBLEWT LD EEFTHA L%
BLTWA, LichsT, B0 EVRITEER20a-
dihydroFLM, it @&y e 41220 8-dihydroFLM
ThhHrEELZLND, WRELEDRAASRS P A%
FLM o # h & 312 Fig. Ticz L. FLM ©%F o
* v3T6Iext L, BITCEESF A 4 378 0T, dihy-
drofEChHHZ EERLTWA, ¥, ATV AV b A
# v 4, 20-dihydroFLM TH % &5l & 5 O T, W4
B (120a-3 L 0°208-dihydroFLM & ffi8 & hute,

IV # %

FLM @ invivo, ¥ X CRE#% &% O o s
Iz & % in vitro (S E B+ 285, FEHO
B O HEFEL fovs, Yamauchi 5213, % £ i2*H-
FLM # SR L7, AERIUBEKRFOATR T

HIE£EE 9% 1295

# TLC iz X b ¥ L, *H-FLM Oz, Zh kL b Hdk
DECIREEY S-SR T A LWL T
WhH, L, Rz ofREEDLNTH SN
B LT e, #EHik, FLM ZFRicsBL, B
Kz FLM & % o 43 E %120 a-dihydroFLM 75 77
FETHZ E®, TLC, GC R XU GC/MS izt - T
e L, B, FLM @ MAEERKIC L - T20a-
dihydroFLM ic fX# & 5 = & #iE L 72, 20a-
dihydroFLM (%, #i@ 7 = = + ¢ FLM X h @535
<, TO®MHH#E 2T, Yamauchi &0 AH10 13
L, 20a-dihydroFLM TH -7t D s E 2 Bh
s

FLM %5 X U20«-dihydroFLM @ MO, TMS % # {&
B, OV-12% 7 212k 5 GC ity — 2 & 5 2
o, chboEOB#ED 12ThHE, —KIT,
3-#btAT e A Fa2 MO{LL 22354, syn/anti i 5
WESER T 525 OV-1 7 212 &k % GC i cii s
CD3-7 b AT v A FOWREEILSELS, 120
vz LTEHERS™, LBHL, AT7Te1dFRE »
TH Mo — 2752 286005 5%, itk GC/
MS 77T, WERE—0D<AAZ P ARELD,

e + o invivo, B0 IFEE O fho ki kit s 2
FTrd FRECHT MR ER-BEIL T3
AR Rz B AT v A FAGHhcBET oG
fru, Cy A7 v 4 FOBRICIs i) 5 BB, cortisol
& progesterone i—fi# & h 5 2 (Fig. 8), BEE TIc
wo LB islELH B, in vitro DSEIT LTI,
Ono Wik w o, 72BIVF v FOKGEKRE 2
F— b % cortisol & 4 ¥ ¥ a2~<—pT 3 &, cortisol
o IEE A BB X hT118-hydroxyandrostenedione 7%
R Eh D LG L1, Gallegos B3E, FREKSME
BB L CMCETHAY, arFaA5es FEIT
progesterone &1 vF 2 ~<—+t L, kO L5 IHEL
T\+%, cortisol, cortisone 5 J UF corticosterone 7x
Yo ¥ fEE, 118-hydroxysteroid dehydrogenase
I 18- KBEOTHHELRTIETH D, 11-
deoxycortisol ¥ £ U11-deoxycorticosterone 7 & (&
R Ehizinote, ThbAT a A FO ABRORITK
ML, cortisone TREDVEZ o TWBHL5THDAH,
B AT v 4 FTRE BB, £, fh
DaAFaRT AT, fISHEIRTHED LN
L % 7 #» - 7=, progesterone 7» b 1%, 20a-
dihydroprogesterone & A #4358 ¢ & o (RE E S
HEBR,



BHFN624E12 5 10H KRR IZ 31} 5 fluorometholone o ¢34 B3 5 BE9e - fa7 25—(1143)
100y A 136 -
S
= 333
w
=
&
£ 504 =
o b M-HF
z CH 237 356 Mt
@ | 333 376
v b oL
0 e IL . el J;Ll. bl ‘|‘|J.LI l.l'!. levi 'Li' ity b | [I.1 " ‘l'.’ .
100 200 300 400
m/z
100+ -
B 136 237 gHJ
S}
2 333
E 1
E 50+ s
2
z
[ -
136 295 M-HF
= L h 3 we .
LL 378
O—frrrprerrprerrprreryet T ’l""lj:-"'l' Ll"'dr 7 d:'J'L'"|I‘"L‘1'I"ffl‘"jrl"'"'l"""T"' 1'1 r"uw vl |I"||; 'LILII T r'L'I rrrrrrhr # T
100 200 300 400
m/z
100+ C 136 —
£
=
‘@
g
E 504 -
v M-HF
£ 358
2 295
v +
M
333 378

m/z

Fig. 7 Mass spectra of FLM and 20-dihydroFLM
A: FLM, B: 20a-dihydroFLM, C: 208-dihydroFLM
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Fig. 8 Metabolism of C,,-steroids in ocular tissues
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