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Lipid peroxidation iz vifro has been identified as a basic deteriorative reaction in cellular
mechanism of aging processes, such as air pollution oxidant damage to cell and to the
lung, chlorinated hydrocarbon hepatotoxicity.

Many experimental evidences were reported by several investigators that lipid peroxidation
could be one of the principle causes for the hepatotoxicity produced by CCl,. It is now
reasonably established that CCly is activated to a free radical én vivo, that lipid peroxidation
occurs very quickly in microsomes prepared from damaged livers, that the peroxidation is
associated with loss of enzyme activity of microsomes, and that various antioxidants can
protect animals against the hepatotoxic effect of CCl,.

Recent studies have drawn attention to some other feature of microsomal lipid peroxidation.
Incubation of liver microsomes in the presence of NADPH has led to a loss of cytochrome
Piso. However, the presence of an antioxidant prevented lipid peroxidation and preserved
cytochrome Py, Decrease of cytochrome P,z in microsomes under #z vifro incubation can be
enhanced by CCl, and these changes were parallel to a loss of microsomal polyunsaturated
fatty acid and formation of malonaldehyde.

The primary purpose of this experiment was to study the effect of riboflavin tetrabutylate
on lipid peroxidation, specially, the relationship between lipid peroxidation and drug
metabolizing enzyme system which is located in smooth endoplasmic recticulum as well as
the effect of riboflavin tetrabutylate on drug metabolizing enzyme system of animal treated
with CCl,.

Albino rats were used for experimental animal. In order to induce drug metabolizing
enzyme system, phenobarbital was injected intraperitoneally. CCl; and riboflavin
tetrabutylate were given intraperitoneally as solution in olive oil. Microsomal fraction was

isolated from liver of animals and TBA value as well as the activity of drug metabolizing
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enzyme were measured in the microsomal fractions.

The results are summerized as following.

1) The secobarbital induced sleeping time of CCl, treated rat was about 2 times longer
than that of the control group. However, the pretreatment with riboflavin tetrabutylate
inhibited completely the lengthened sleeping time due to CCl, treatment. Furthermore TBA
value was significantly increased in CCl, treated rat in comparison to control group but
the increase of TBA value was prevented by the pretreatment with riboflavin tetrabutylate.
On the other hand, the activity of hepatic drug metabolizing enzyme was decreased in CCl,
group, however, the pretreatment with riboflavin tetrabutylate also prevented the decrease
of the enzyme activity caused by CCl,.

2) The effect of riboflavin tetrabutylate on TBA value and the activity of drug
metabolizing enzyme in vitro was similar to é#n vivo results. Incubation of liver microsome
from rat in the presence of CCl,, Fe**, or ascorbic acid has led to the marked increase of
TBA value, however, the addition of riboflavin tetrabutylate in incubation mixture prevented
significantly the increase of TBA value, suggesting the inhibition of lipid peroxidation. In
accordance with TBA value, the activity of drug metabolizing enzyme was inhibited in the

presence of CCl,, Fe**, ascorbic acid but the addition of riboflavin tetrabutylate protected

the loss of the enzyme activity in microsome under ## vffro incubation.
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1) Riboflavin tetrabutylate 7} secobarbital of %
Hat HEEEHA nAEs pE

A. BBE : olive 0il 0.5m1 S 18 1E4 3EM I8
A #Eskg ot

B. Phenobarbital Zf&#t: phenobarbital 50 mg/
kg 2} olive oil o] =4l riboflavin tetrabutylate 10
mg/animal & 1H 14 3BE HeR 6 EEES

th-& secobarbital 30 me/kg & JENEAO] #HEiste]
IRFER-2- HIE sk o

C. CCl, BER :20v/v% CCLS olive oil IR
0.1ml & R« 18 2B 2HEE, =3 olive oil
d) =9q1 riboflavin tetrabutylate 10 mg/animal &
18 134 3HE pErpel #Eshs] A 1Ee B
she] fEFIBFLRE vhg secobarbital 30 mg/kg & FHIE
Poll BrEtshe] RERRFRE-S WIESH v

2) Riboflavin tetrabutylate 7} thiebarbituric
acid (TBA)fE % F4pHBEEN nixle 28

A. CCLAfEEHS riboflavin tetrabutylate £
2 :920v/v% CCL2 olive oil¥ 0.2ml & 1H 14
2 9P A #&Eer vhg riboflavin tetrabut-
vlate 10 mg/animal-& 1H 1@% 2HM % 58H #&
Bislz BFBR microsome BN TBAE ¥
B kg 8% e

B. Riboflavin tetrabutylate #ifE#% CCL&EHA
#t: riboflavin tetrabutylate 10mg/animal-& 1H
o[E" 2H[E #eEgk o8 20v/v% CCLE olive oil
0.2ml 2 FEEAA BT P microsome 5-EIA
TBAf 3 BWREWH BHES HESE

C. Phencbarbital §iEEEE: phenobarbital 50 mg
/kg-& 1H 1= 5HE jERmel &Hste s2hRH
BERY WS AR ohE CCLY FEF &
3} riboflavin tetrabutylate & ZRE #HESHY o).

8) In vitro of A riboflavin tetrabutylate 7| TBA
B U EaREER nRls 2

A. HBE  HEES 1mM aminopyrine 0.5 ml,
0.8 M phosphate buffer 0.2 ml, cofacter % 1ml
(0.33mM NADP 0. 3ml, 0.8 mM glucose-6-phosph-
ate 0.3ml, 15pM MgCl, 0.3ml & glucose-6-pho-
sphate dehydrogenase 0,114 unit) @ microsome 4}
#l 0.2 ml(0. 3 mg protein) B FHAWO R &%) VK
Adl 20% propylene glycol & #Enstad =, EEEM
ol whe} Fe(NH,),(S04),-6 H,0 & CoSO4= £4 0.04
mM 9 0.5mM ¢ EEs I 52, ascorbic acid B
EDTA ¥ &4 0.1mM & BES 5 =% Hngt =%
3043 incubation $}aL ¢] incubation mixture & %
% 0.5ml 4 Hzte] TBA (5o} ZApRHEERS &ik
EE BEskyleh

B. Riboflavin tetrabutylate ffn#t : riboflavin
tetrabutylate 2 4X10°°M 9] BE= 20% propylene
glycol o) ¥fRA]7l vh-& incubation mixture o] pro.
pylene glycol f% ¥EInslaL incubation s}o] HHARE
= F—stAl ek et

,.__4_7__
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Aminopyrine demethylase JE#: 2] JIFE-S glucose
~6-phosphate 1.69 mg, ATP 1.22mg, NADP 0.4
mg, 1M KCI 0.2ml, 0.1M MgCl, 0.1m! & 0.1xM
semicarbazide HCI 0. 2 ml & 4753} incubation mix-
ture & Ity e}, BE#EFE S 2= microsome £#](15
~20 mg protein) 0.5ml & I o] ¥l %%
E 2 10mM aminopyrine 2.0ml 2 gk ot 0.1 M
phosphate buffer(pH 7.4) 3 Qo] 28S 6.0ml=
3ta 37°C ol 4] 49 30450 MES HAAZIEA dubr-
off metabolic shaking incubator ol 4 KJEA} R v} o]
KA N-demethylation &% 4#pKs = formalde-
hyde & Cochin'®¢] Nash 0 2 jsEsly ol

BRRALIEES WE-e Microsome 532179 @E LI
B J{mxE-e microsome 5Ej(2~3mg protein) 0.1
mle] 8.1% sodium dodecyl sulfate 0.2ml & Q1
BIEA 7L vh& 20% acetic acid buffer(pH 38.5) 1.5
ml & Beo] 2 H#kslm 0.8% TBARW l5mlE
Qe vlg EEAR 4.0ml HEE Sk oS
95°C el A 1 el ek ohg 2K 1.oml 2 n-
butanol-pyridine {8¥ (15:1) 5.0 ml & HiHs}e] 532
mp el A BHEE BEDSH e EEFS L tetra-
methoxy propane 5 n mole & {ifi s} vl

EAEY WEHEL LowreyP9] Jykel] #eshod Iy
FETFA v

I.B &% & 8

1) wiAo| BRI niXls PR

%1% A Eapel zbo] phenobarbital 50 mg/
kg & 1H 1E4 3HME BRI #HHT BS secoba-
rbital & 30 mg/kg HHIAE 28 BRELS ¥x
x5t ot CCLERERE A= EXTRY BRER 705
o fhate] 1514028 # oML EEI G w4
riboflavin tetrabutylate $¢ELEES EHEfo] Hslo
FERE A JUERE 2x Zstgd 2 CCLY ribofl-
avin tetrabutylate S ffHZ s #dA = secobar-
bital of f&3F MEWRH ] 754252 CCLEEEE A IE
R BEREH g2 MHEgee 2 5 dgeh

CCL#H S v} ¥ 7TH#H riboflavin tetrabuty-
late & £l B} H R o B EREHS
e R B2RAA B uho} oh BB L5
IEHBRS] Hisle] secobarbital fefie P&k HERH 14
ERS £ 5 Wz o3l8 BT gHddes 2y
F=glv}. B3] riboflavin tetrabutylate B A B

Table 1. Effect of riboflavin tetrabutylate (B,-but}
on the secobarbital induced sleeping time
of rat pretreated with CCl, or phenobar-

bital

Pretreatment® Sleeping time (min)®
None 70+3.0
Phenobarbital No sleeping

CClL 15142, 2%+
Riboflavin tetrabutylate(B,~but) 77-6.5
Phenobarbital +B,-but No sleeping
CCl,+B,~but 75+7. 071t

® Rats were pretreated intraperitoneally with a
daily doses of phenobarbital(50 mg/kg) or CClL,
(0. 1ml of 20v/v% solution in olive oil) for 3
days or one day, respectivelly. Riboflavin tetr-
abutylate(10 mg/animal) was injected intraperi-
toneally for 3 days.

® Sleeping times were measured by using a single
challenging dose of secobarbital (30 mg/kg)
intraperitoneally.

#kk. P 001 compared with none group

+1t; P<0.001 compared with CCly group

b [EIREEH ] MHEH ] Heo]E CCLERA vhg 7H
Boll = CCLAF HFHEl w31 Fikel A EELDS

& 4 g3k

2) Riboflavin tetrabutylate 7} CCl,0l st Bg
Ho| BEEIBE Y HYRBIEESR niXis 28
(1) Riboflavin tetrabutylate v} CClL kol v 2] &
HoFEAA B abgh gre] CCLE HAT o1& 7
H#tel = albino rat 2] JFEE microsome 73&ER 9
o] A TBA fiirt E#E Hkshd HT 2% Erel 9
g, CCLE 2HM ®iEEs k& riboflavin tetra-
butylate & #5150 Bl A% CCLALE B8 Bol I
sk TBA 71 o4 wropeh & By RHRERS —
EHEY Bbke
CCl,= 2H fiEEsr v}-< riboflavin tetrabutylate
B A = IEEE Hsle aminopyrine demeth-
vlase o] JEMEE A4 EREE do A g2
CCLuk& #H3 M A EF B3 et CClaks
BeEsE BAAL 7H#IE o}® microsome &Rl
A aminopyrine demethylase & B/} 5823 H
EeA s FFe

#59] aminopyrine demethylase &
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Table 2. Effect of riboflavin tetrabutylate on TBA value and the activity of aminopyrine demethylase.
in rats given CCly

Treatment®@ Sleeping time TBA Value Aminopyrine demethylase..
(min) (n mole/mg protein) (HCHO p mole/mg protein)

None 702-3.2 9.25710. 832 0.1824-0.014

CCl, alone 6010, 7* 8.5410.179 0.14+0. 006*

CCl,+B,—but 54-+1. 97 5.5940. 1481t 0.2020.019

@ Rats were pretreated with 2 daily doses of CClL (0.2 ml of 20v/v% solution in olive oil) intraperitc-..
neally, then with riboflavin tetrabutylate(10 mg/animal/day) for 5 days.

*; P<{0.05 compared with none group

+; P<0.05, T1; P<0.01 compared with CCly group

Table 3. Effect of pretreated riboflavin tetrabutylate on TBA value and the activity of aminopyrine

demethylase in rat given CCl,

Treatment® TBA value Aminopyrine demethylaset‘
(n mole/mg protein) (HCHO p mole/mg protein}

None 7.0240. 435 0.16-0. 037

CCl; alone 10, 510. 300%* 0. 080, 009***

B;-but+ CCl, 6. 62-0. 495TT 0.130. 0207+

Riboflavin tetrabutylate(10 mg/animal) was given intraperitoneally twice a day for 2 days and CCl,

(0.2ml of 20 v/v% solution in olive oil) was administered intraperitoneally 3 hr before sacrificed.
;. P<0.01, ***; P<0.001 compared with none group

t1; P<0.01 compared with CCly group

2) CClL &M =23 Riboflavin tetrabutylate §j
BEI)

Riboflavin tetrabutylate 2 FjgE@Egr albino rat
o] max CCLY B&e BiZ=Eslgdtl. Riboflavin
tetrabutylate & olive oil o] BRiFAIA albino rat ¢
(10 mg/animal) 1A 2E4 287 EEA Kt
Bty sl COLE #Ma #Re B3RAA
R whed 2o CCLkg Hfst BHHS TBA i}
10.51 nmole 24 E#HHS] 7.02 nmole o] [l A%
3] #instgd el Aminopyrine demethylase o JHHE
= E#E 0.16 umole/mg proteino] Mt CCl,
kS #rEiEE RS 0.0 8umole /mg proteinE  HHFES]
WA 9= 28} riboflavin tetrabutylate = §ip&
Barpee. TBA {7} 6.62 nmole 24 CCluk-& #H3F
Bl Wbl EEsl wol TBAfHS] ERSE Adsl ¥
#1319l o}, =35 aminopyrine demethylase ¢ {HEE
L (.13 umole & CClyell k3 IHEES (&
A MAETE E o Ak

3) Riboflavin tetrabutylate »} phenobarbital §f

o mmae
= &3k

RER A= EE

Phenobarbital (50 mg/kg)S- WA EEAYS 18 »
Y 5AM ##Este] EHRBBRE A oo
CCL® iTHiEEM: v]x]% riboflavin tetrabutylate
HEE HENAT H4FlA Biehsh 2o] pheno-
barbital & #:Hs $RELS FEHEFE kst TBA.
i & aminopyrine demethylase & JEH:EE-T HEs),
L&k s phenobarbital & ##ig} v1-8 CCl,,
5 RET A2 TBAEZ} EE ERIE2 ami.
nopyrine demethylase 9] JEHEE BT sty .
CCLZH kel riboflavin tetrabutylate = 1
RIEES: B4 & TBA {fiv} aminopyrine demethy-
lase o] {EkEE CCLIREREA Hsted R L glol

CCLY FHis A9 MlstAl Zaqrh.
3) Riboflavin tetrabutylate 7} irn vitro oil A fg
Ho| BRtAR X PR BIBERN nIXEs
In vitro 1A riboflavin tetrabutylate Za}sle}-
CCl,, Fe**, Co**, ascorbic acid @ EDTA & T~
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Table 4, The changes of TBA value and the activity of aminopyrine demethylase in rat pretreated
with phenobarbital and riboflavin tetrabutylate

Group® Treatment® TBA value Aminopyrine demethylase
(n mole/mg protein) (HCHO ¢ mole/mg protein)
Control None 8.48:0. 273 0.20+0.083
Phenobarbital None 13.9040. 819** 0. 4540, 065***
Phenobarbital CCl, 14.52+0. 630*** 0.12+0. 021**
Phenobarbital B,-but+CCl, 14. 160, 461 0. 140, 012t

Phenobarbital (50 mg/kg/day) was injected intraperitoneally for 5days. Rats were first pretreated
with riboflavin tetrabutylate(10 mg/animal) 3hr before treatment with CCl, Then animal was

sacrificed 3hr after CCl, treatment.

*5 P<0.05, *;P<0.01, ***; P<0.001 compared with control group

T3 P<0.05 compared with CCl, group

‘Table 5, Effects of various substances #n vif7o on the activity of aminopyrine demethylase and TBA
value in rat liver microsome in the presence or absence of riboflavin tetrabutylate

Additions TBA value(n mole/mg protein) Aminopyrine demethylase
(HCHO g mole/mg protein)
None B,-but(dx10-°M)® None Bs-but (4 X 10-5M)
Control 4.05%0.010 3.940. 076 0. 650. 001 0.940.033
‘CCl, (40mM) 7. 8150, 470%* 5.9110. 246* 0. 870, 016%** 0. 71--0. 069***
Fe(NH,),(SO,), 6H,0(40xM) 46.8970. 448%%% 27, 99-4-1, 395%** 0. 4970, 035%* 0.907-0. 041%*
‘CoS0, (0. 5mM) 5.86:£0. 152% 4.9370. 226 0. 830, 082%* 0. 970. 064
Ascorbic acid (0, 1mM) 32,780, 854**% 23,3370, 774¥** 0.5740. 064* 0. 9270, 056**
ECTA (0. 1mM) 4.73-+0.112% 3.650. 112 0. 7570. 081* 1.080. 073

Riboflavin tetrabutylate was dissolved in 20% propylene glycol and other experimental conditions

were described in method.

¥1P<0.05, **; P<0.01 ***; P<0.001 compared with control group

. w] ele]y}= TBA{A ¥ aminopyrine demethylase
o EHEBEbE S5 Rivlel geh. In vitro
NAE CCLE g A-¢ TBA /) Es @inst
‘Ark. Fet™ 1 ascorbic acid & FHinet A< %4 &
1265 2 8ffz Hinstg .o} Cot*s} EDTA & #ingt
AL FIELE 21 FEsideh. 28d riboflavin
‘tetrabutylate & #ipnat A& CCle] #3+ TBA (2
WIS EHEIA MEHa . S5 Fer* @ ascorbic
acid & #nste] Hing TBA(HE £4% 40% B 30%
HAEE BEES 145 9 vk, Aminopyrine demethylase
8 EESLE CCLE Hmat AL HEikEr E¥s)
{ETFH 92} riboflavin tetrabutylate 2 Fingt =
2 EHES KT Sfs 9k = Fett @ ascor-
‘bic acid & T A4S CCLaLS Finar Ao H
sle] riboflavin tetrabutylate & FEINS Aol F3x9)
‘Al aminopyrine demethylase JEHE S (£ F st o

Co** 8 EDTA & #@ingt A& CCLE #Himms Aol
ke ETFEinshe fEpko]l glgla riboflavin tet-
rabutylate & %M A& HinskA 42 Aol ild
EFF EAHE BAs 24Fn 9t

Z £

May'® 8 Nichaus!®&.2 FrEiY] microsome 433
ol 41 Bglhhel BEALBI -2 microsome B EREK
Beyel phospholipid 71 4Estel dlsldvha kst
g.on] Wills®™® Hégberg?® o LR EEL mic-
rosome o] FIL gl MR BHEST BEY B
BB #ksle EES vivx HiEsd e Orr-
enius'® 4.8 FFHES] microsome o] SHFIL Y= 34
W EHEEES] —%<Q aminopyrine demethylase T
codeine demethylase 8] FEHEYL FEY BELHEA
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I FEet B 3le] microsome 4380 codeine ®
aminopyrine & ZEHE=E $lo] incubation g I} mic-
rosome ZpE[RL-S incubation §F RS HEE« KE
o] BEMEBRC] BES HHE o s ek

Wills?D2= ascorbic acid == NADP #20 g micro-
some 738l EEsle BREe BRBSST WA
£52 aminopyrine demethylase 8] FREE KEH=
& ETAST eSS ok 2 HBREE B
B EEREBISH K3l microsome o] g
o) w2l BRY EHES ETEE Aolelx ERSH
At

K EEBIAE HERMLER] Y riboflavin tetra-
butylate 7} CCLell {£3+e FrigR A dolvke BE
o] BEELES 2 BHRHIER AE BES BE
5.

Phenobarbital =t CCLE FiREI #ol4 secob-
arbital 2 [Hslel Yot MEEREHS
tetrabutylate v} EE RS REREHCR BEAAFE
BHET JE AL Rot LHEAAA BRLEEY &
B MEE + gozts Mgkl 4S5t ¢ 5 9
9 vh. = phenobarbital & FiEESte EApMRHEESR
B #AR Bl A= secobarbital & HHASIH =
28 ERfERCl delbAl gkglon} CCLE RiE B
o EREEY EIREN 7054 Hetd 151402 #
2f% Ll kot EERREEMC] ERE G e CCLe}
riboflavin tetrabutylate & ff H#Hslg-& W &
EEsEe) 75822 RS A R EREEE
239+ o)E CCLY FFHE microsome o} ¥ %
¥eo) riboflavin tetrabutylate o) {kate] FFlRE
&L Brete Aos EEsch CClLrhg #Hg
BE R o 7EHY BEEHS F2RA4 2
£ uls} 7o) REMRFRMIC] EES A oglew riboflavin
tetrabutylate = §fFIRET HAAE HEEE Ro
A et olAL CCLE #KHT o& THRAE &
ol A9 el ol ERo® EfEs Asx AF
2+

CCLel el e HRe 28a 3e #ifye)
Skont (LB B obX FAw RHFE R
sk}, o el A Castro®®, Villarreul?,
Cawthorne?® Gillette,? Mahling®” gl JLEPFIES
& CCL7F AR sz HEsled CCLel & free
radical intermediate & 3z o] free radical
intermediate 7} #EARY FEE &2 JgHJ covalent
bonding 2.2 A3t Al Fikg sl A e o]

riboflavin

BHe GRM.0Z microsome A IRES AR
(LEfe dozctm Estgel. 2l Recknagel
1,120 CClye] free radical intermediate off &35t
FE B eI 79¢] endoplasmic recticulum o} A FRES B
ErEge] w4 el olm Rale fuigkiE R
ERd FEFREST B8EH GRPoE: BHE 4
e Aclel FEIFAH A& HEIAE CCLA IF
ol m A& Hfhol BT ALY BES YWY T
= Qo) CCL3} riboflavin tetrabutylate & albino
rat o] BT ERERY] EWoE fifidos
AL olulx CCLe FEH-S FHARA endopla-
smic recticulum o] J'E2] BB 2-& HEA
g&g st Aoledhn 4A4=Rrh Villarreul®4
o CCLE #AT =& 3ififkel albino rat 39
Pl A TBA A 9 off= Enski &% Rorow,
Glende®®, Masuda®2&x CCL2 FH3}o i micro-
some fyell A1 TBA fiir} Bing-& B 2+
aminopyrine demethylase 2] JEH:EE ol 3t
28d ETFH AT @A

& EEA AL B sl CClake BT B
AL JFERS TBA{HY FERH Hatd # 50%
W} Einstg 2k 2 H A E riboflavin tetrabutylate
2 WRED BaAL CCLe k¥ TBA{EH ot
e es & gt

%% aminopyrine demethylase 8} fEEE = CCl,
BB TRl et 12z WAHiSh
riboflavin tettabutylate & FigEEs B4+ BE
el (EFAF Bk sed & 4 guch ol #Re A
qA SR kel ol CCLE HT MHEERRY £R
o] riboflavin tetrabutylate & JEE3+e] Brikd PR
9 —FEte #Ee BERelh wela CCLd &3t i}
7o EEMtESs By RHERee HEMEHE 9
24 B Fageh

Sorrell®, Tuma®%-& phenobarbital & #HHT
albino rat 8] FEREPYE triglyceride /b BHA & 2ok
o Hahna"’“’% phenobarbital ¢] albino rat ¢} B
Bl A JEES) ERMETAS REAA Fo ded
pleEsigrl. 2z olg}h 32 HgL NADPH-depe-
#we fERelskz FEEstw gt
Conney®® = phenobarbital & EET 55 microsome
Z#IAel cytochrome c reductase®] {EfEEt J3
Wingre Xoror) ole Hahn®P&s #ighel —&Kshe
EReln BeEcl #4%K4 B spskzte] pheno-
barbital & 5E $H#gr albino ratel A TBAfE

ndent enzyme off
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7F &3] #insE 9l aminopyrine demethylase 9
EHES offblk @instgl et ol & Hahn®V %] @i
O —FskAuk oo 22 PR} NADPH-dependent
enzyme of] {3t AQAE A FHos okd HA
k7] o Hebz Bl s riboflavin tetrabuty-
late 2 1[0 #EESIT E&RZ sEwe CCL= &
B #eA riboflavin tetrabutylate %X pheno-
barbital 2 /s TBA flie]l s FH3 P vz
A Falg o) aminopyrine demethylase & JEHEE
dlf HTY BEE e oz Epsd. a8y
CCLE = A &3 o1& 2 riboflavin tetrabutylate
5 LS B4 = TBA{H ¥ aminopyrnie demet-
hylase Gk FUg#ES = 2)x Zaigleh
Kamataki 3 Kitagawa® & g8 #EELHE S
R GHEEHRLE BIRE WISy 98k in vitro ol
4} albino rat ] FFi microsome 43#lo] Fet*2 &
sle] incubation ] TBA fi: E%s] FLHsIZ,
aminopyrine demethylase @ ethylmorphine deme-
thylase o] HikEE o83 BEEs ETF: HES
Bzl ok o] B4L incubation mixture o]t} ED-
TA & winsted £ Bibg = dsishn Had ok
Matsuoka®® @ Tahara’®%.2. riboflavin tetrabut-
vlate & $H3F R CClel XERsle o]yt mic-
rosome ¢ glucose-6-phosphate @ cytochrome
Puso®] BA7F B5ibE Qetm B335l K in vitro
E# oA E incubation mixture o] CClLE #Hinsl &
F TBAfEZ # 2ff2 sl IRES BEMLES
& BESe ol e WMBELKE riboflavin
tetrabutylate & sl &9 BEIE MEEHS
B FPom, in vivo BBERS —FEkd. &
tn vivo & A & riboflavin tetrabutylate 7} FgE |
BbE Biibshs RE 2 F gk =d Fe i
iz Hske] TBA{EZL # 1265 Ll #Ehostgl o)
riboflavin tetrabutylate & FEfnshy] EEEsIA] 4l
He HRE el gdeh Ascorbic acid & FHindl &
g TBA {H¢] #{be Fe™'@ndl #3 #bictes &%
et 2w riboflavin tetrabutylate ¢ %5 Fett
o A% woh: EFe 2yl @eld riboflavin
tetrabutylate 7} J8ES] BRRMHLES WHlse HE
= FEENoR #THE BEY ARLESZS ks
o] JF# microsome Aol &7F 3t NADPH-dependent
enzyme & izt dolvts RES BELBS
HS 2 PRE e Aoz Bk s rib-
oflavin tetrabutylate 7} CCl, @ Fe'td] 4fk3le]

aminopyrine demethylase & Ei:E/}F ETEE bl
S A =23 Ml HREE TBAES #bs —%K
= HAE L5 gdd. Willss s BB Ekib
Hmol BIEsE systemo]uh kil BIRE
system o] —gfi olnbE [Fl—3F system & T F
oleba WL A KB HRAAE Willse)
EFES —Fete Aoz BHEY dox —e ER
= Bi4pe] F—3) system 2 #hsle] JREY REML
2 EYMRHT ol Rl A Aoz BREd

]

nus

Riboflavin tetrabutylate 7} CCl, 2 [H3F albino rat
o A JRES BRtEA fWREIER =3
= HEE B ohesk 2 BREE Ak

1. Secobarbital #xHid] {k3; EIRERN-S CCLE &
B ol A= EwEA Wt 9 2N kS ERE
7bA gko ) riboflavin tetrabutylate o PFHEHEE
oo} 7o RRIRWGMH ZEReol T3] PrikE sk

2. CCLY ZmEneo= Hsly JBEY HEREBEZR
X BES A sl KE EHRHERY EHEc
BEgshA ETE g 2 ook e BEEE ribo-
flavin tetrabutylate 24 A2 5248 BFIEE 9.

3. Phenobarbital =4 #HAMBEHRES TEA 7
dl A= JEES BERHMEHEAS U BRBERY BHE
7¢ EESA Bins g o] EEdlAY CClLE#ES
riboflavin tetrabutylate 24 k55514 #H= <ot

4. In vitro o) A 8] riboflavin tetrabutylate & 7%h
BE ET &8 CCl, Fett 4 ascorbic acid ¢
el fksle] B BRES BEMLESY Einel £49
RHEE#Y ERE ETE 7142 riboflavin tet-
rabutylate & ¥HiZ ole} & Ffol EIIYA By
k¥ 9o
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