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d - - () o .
AN919N 1 SGOT activity 'lum?ﬁnmmmmmLm:?w:nmm?mmwmmmmjm (+)-usnic

acid lUuyr1a (Mean + SEM)

NANNIINARDY SGOT Activity
(SFunits/ml)

Control 162.56 + 20.98

DMSO 167.05 + 27.76

(+)-usnic acid 50 mg/kg 189.04 + 32.73

(+)-usnic acid 200 mg/kg 21195 + 29.90

VB

Control  MMNENY MYBNINGNAILANTLNISFY intervention 138 treatment o]
<< i dl Vo S . o :// <l v
DMSO  WaNBlN  WYINInguiilady dimethyl sulfoxide Fuaz 1 ARy Taunsaaidi
Faavied (ip) ILWNnaT 5 U :
(+}usnic acid 60 mgkg WMHBIN  MYIINANALAFU (+)-usnic acid 60 NaANFuFe
Uuinga 1 dlansu Juay 1 AN Iean1sandntesvias unan 5 u
(+)-usnic acid 200 mg/kg WNNBTN  UYBNINGNRLHTU (+)-usnic acid 200 RAANTNGE

vrwinga 1 Alansu Suay 1 At Teuntsasdndesvies Whiaan 5 5u
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d - o 1 o .
M1919N 2 SGPT  activity 'lumiﬁm:mwmmmua:T:memm?mmwwmamumq (+)-usnic

acid UMY (Mean + SEM)

NQNNITNARDY SGPT Activity
(SFunits/ml)

Control 126.17 £ 19.55

DMSO 134.36 + 12.43

(+)-usnic acid 50 mg/kg 160.21 £ 571

(+)-usnic acid 200 mg/kg 164.00 + 13.69

UNELUR -

P= 3 \ dl M Yo & ¥ A
Control  MHNEDN MYE1INGNALANT L LATL intervention 1F8 treatment 1911
<< ' d‘ Vo s 5 [ % :’z al v
DMSO  maneliy  wysnanginleazy dimethyl sulfoxide Juar 1 A% laenisasdn
F99v1a4 (ip) LHART 6 31
(+}-usnic acid 60 mglkg WHNBTR MYWINGNALATU (+)-usnic acid 50 RaANTHFL
uudnga 1 Alaniu Juay 1 axe Tnentsasdindesvies uinan 5 u
(+)-usnic acid 200 mg/kg WNIED uwmnfiuﬁ“lﬁ?u (+)-usnic acid 200 NaANTNFD

Tuwinga 1 Alansu Juay 1 AR Ieen1saadndevias Huan 5 Ju
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ANTINN 3 HRUBY (+)-usnic acid 'lumwm%]u‘}]uma'] ma cell membrane integrity BNIEAR

o

FuBassuenfaINUYI1 (Mean + SEM)

NANNNINAADY GOT Activity GPT Activity
(SFunits/ml) (SFunits/ml)
Control 269.64 + 2503 325.04 + 2533
DMSO 290.06 + 24.38 334.47 +19.29
(+)-usnic acid 10° M 276.66 + 20.22 310.82 + 38.39
{+)-usnic acid 10" M 280,32+ 20.12 333.89 + 27.22
(+)-usnic acid 10° M 361,86 + 26.24”" 498,88 + 19.75""

UNNELUR) -

Control  MNNERN isolated rat hepatocytes. #1 1185 intervention %39 treatment 1o
DMSO w8 isofated rat hepatocytes NATY dimethyl sulfoxide A147% 10 Wl
'5 i o ‘5
(+)-usnic acid 10 M WHNEITN isolated rat hepatocytes a5y (+)-usnic acid 10 M _114
cell suspension 3 ml A7UU 10 pl
. " -4 < al vo . ) -4
(+)-usnic acid 10 M UHENDN isolated rat hepatocytes sy (+)-usnic acid 100 M 1u
cell suspension 3 ml U 10 ul
. . -3 <2 ay vo . . -3
(+)-usnic acid 10 M UN1ENON isolated rat hepatocytes NSFY (+)-usnic acid 100 Ml

cell suspension 3 ml AU 10 ul

a = UANANBENTITIANAUNNADR WiaWeuiy control (p < 0.005 AT GOT  p < 0.001 AWMU GPT)
Rl

b = usnsnatnivaddyyneadd WeWieuiu DMSO (p < 005 &UFU GOT - p < 0.001 #WFU GPT)
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ANTI9IN 4 NRAUBY  (+)-usnic  acid 'lummwwuumq'] NUFABTEAL  Reduced glutatﬂone

content (GSH) luitadFLBasziuen1dainwyna  (Mean + SEM)

NQNNITNAREY GSH
( umole / g wet weight)
Control 320+0.10
DMSO 298 +0.12
(+)-usnic acid 10° M 2.90 +0.13
(+)-usnic acid 10" M 282 +012°
(+)-usnic acid 10-3 M 211 0.093'b

UNEIUG -

Control MN8N isolated rat hepatocytes 1301831 intervention 138 treatment 161']

DMSO  wu e isolated rat hepatocytes ﬁlﬁ%’u dimethy! sulfoxide 971424 10 ul

(+)-usnic acid 10_5 M Mu18IDN isolated rat hepatocytes ﬁiﬁﬁ“l.l (+)-usnic acid 1OJ5 M_’lu
cell suspension 3 ml 4747 10 ul

(+)-usnic acid 104 M UNNED isolated rat hepatocytes ﬁiﬁ?ﬂ (+)-usnic acid 1041 M lu
cell suspension 3 ml A1 10 ul

(+)-usnic acid 10-3 M UNNEDN isolated rat hepatocytes ﬁiﬁﬁu (+)-usnic acid 10_3 M lu

cell suspension 3 ml 9142 10 ul

uAnfwetNIdER AN aDA  WaWeuiu contiol

@
1}

b = usnsnetwivsA AN NadA  Wedfisuiu DMsO
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A15N 5 HATDY (+)-usnic acid TuAnTndiusine NillsiantsiAia Lipid peroxidation (MDA)

1DAULARBLEATINULNIAAINUYINT  (Mean + SEM)

NANNIINARDY MDA
( nmole / g wet weight)
Control 17,18+ 0,73
DMSO 14.95 + 0.95
(+)-usnic acid 10° M 1383 + 1.32
(+)-usnic acid 10° M 19.07 + 0.79""
(+)-usnic acid 10" M 2643 + 145"

UNNELUR -

Control  MMNEIDN isolated rat hepatocytes mﬂﬁ%‘lu intervention 9@ treatment ‘lﬂ"]

DMSO  wuAeDe isolated rat hepatocytes ‘7{15’?‘1.1 dimethy! sulfoxide AU 10 wl -

(+)-usnic acid 10‘5 M UuNEng isolated rat hepatocytes mﬁ‘}"u (+)-usnic acid 10'5 M ,'lu
cell suspension 3 ml A7WAU 10 ul

(+)-usnic acid 104 M U180 isolated rat hepatocytes mﬁﬁ"u (+)-usnic acid 104 M u
cell suspension 3 ml 37124 10 ul

(+)-usnic acid 10_3 M U180 isolated rat hepatocytes -ﬁiﬁa*u (+)-usnic acid 10'3 M lu

cell suspension 3 ml 112U 10 ul

a = uAnsnedWldeA AN NaDA Weasuiy control
R

b = usAnswedwidedAgyneada  WeWeuiu DMSO
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NS 6 Waed CCl, 3auL (+husnic acid Tuprmdindiugingc 18 cell membrane integrity

yasmassudassiuanlsiannuysnd  (Mean + SEM)

n@iumwmﬂm GOT Activity GPT Activity
(SFunits/ml) (SFunits/ml)
Control 21521 + 11.67 280.72 + 27.66
DMSO 238.66 + 18.42 290.54 + 29.06
cal, 515,08 4£/51.07" 52353 + 39.88"
CCl, + (+)-usnic acid 10° M 866 47 + 12760 101037 + 20421™°
CCl, + (+)-usnic acid 10" M 04933 + 160.73"° 1229.04 + 16487
COl, + (+husnic acid 10" M J144.30 + 54.7" 1739.13 + 256.94"°
NG, -

Control MWUMLY isolated rat hepatocytes ~7‘i‘hj‘lﬁ§u intervention W39 treatment 'lm
DMSO PNNEITN “isolated rat hepatocytes ﬁiﬁ?ﬂ dimethy! sulfoxide U 10 plr.,
CCl, WNNED isolated rat hepatocytes ﬁ'lﬁ%u carbontetrachloride A1U3U 10 g
CCl, + (+)-usnic acid 1OJ3 M UL isolated rat hepatocytes ‘7\15\’% (+)-usnic acid
10°M % cell suspension 3 ml A1WAU 10wl fawnu CCl, 71U 10
CCl, + (+)-usnic acid 100 M uuneile isolated rat hepatocytes «ﬁiﬁ%u (+)-usnic acid
10% M ‘11 cell suspension 3 ml A7uAu 10 wl - FaunL CCl, 71U 10
CCl, + (+)-usnic acid 108 M PUNEDY  isolated rat hepatocytes ‘7;‘151"3% (+)-usnic acid

'3 o 1 o o
10° M 114 cell suspension 3 ml A1WAU 10 pl §98AY CCl, U 10 pl

a = uansnetiiEd AN WA Walituiu control
b - usAnAnetihisddunada Wedisuiu DMSO
¢ - uaAnsnsetnaiitudnAymaald Wedisuiu CCl,
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FNa1aR 7 HeT8d CCl, Sanfu (+-usnic acid luarnudindusine filsiessiy Reduced

glutathione content (GSH) lulaadFuasziiuantFianuyn - (Mean + SEM)

NANNNINARDY GSH
(umole / g wet weight)
Control 368 +0.28
DMSO 351 +0.31
ccl, 286 +022°
CCl, + (+)-usnic acid 10° M 259+ 0.11™
CCl, + (+Fusnicacd 10° M 161 +018""
CCl, + (+)-usnic acid 107 M 108+ 024"

VHNELUG) -

Control M8 isolated rat hepatocytes ‘m:ﬂﬁ’:g‘l_l intervention #38 treatment 'lm
DMSO Nt isolated rat hepatocytes TI43L dimethyl sulfoxide 81191 10 i =
CCl, MU isolated rat hepatocytes ‘7‘%15\"3"11 carbontetrachloride A11421 10 pl ™
CCl, + (+)-usnic acid 100 M- usneida isolated rat hepatocytes ﬁlcﬁ‘?u (+)-usnic acid
10° M 44 cell suspension 3 ml A1UU 10 i $9NAY CCl, U 10
CCl, + (+)-usnic acid 104 M unNeDe isolated rat hepatocytes mﬁ?u (+)-usnic acid
10° M 11 cell suspension 3 ml AU 10 W Fanru CCl, MU 10 pl
CCl, + (+)-usnic acid 10-3 M UNNEDY isolated rat hepatocytes ﬁiﬁa*u (+)-usnic acid

'3 o | o °
10 M U cell suspension 3 ml ATuWAY 10 Wi F9uNU CCl, /73U 10 pl

uANANaENIITIANATUNIATA HeWiEuil control

3
"

b =  uenAnetiiidAnyneata Wewieuiu DMSO

upnsingetaiiedAynnaatia Welieuiu CCl,

o
[}
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A15790 8 NAUeY CCl, FaMMU (+lusnic acid luanudindusine Villseninia Lipid

peroxidation luiassiLaassAuLn1FANUYI1?  (Mean + SEM)

NGNNITNARDY MDA
(nmole / g wet weight)

Control 2281 +1.41

DMSO 18.58 + 1.95
cal, 2698 + 125"
CCl, + (+husnic acid 10° M 3561 + 138"
cCl, + (+}usnicacid/10" M 4623 +372""°
CCl, + (+Fusnic/acid 10" M 4789 + 331"

NUNELUB

Control  MNNEIDN _isolated rat hepatocytes ‘7i13i15’3"u intervention %58 treatment 'lm
DMSO  #H"eIDN lisolated rat hepatocytes mﬁi"l_l dimethyl sulfoxide 11U 10 e
CCl, UNNEDN isolated rat hepatocytes mﬁi"‘l_l carbontetrachloride A1U314 10-ul -
CCl, + (+)-usnic acid 10'S M UNNEDN isolated rat hepatocytes ﬁ”tﬁ%u (+)-usnic acid
10°M 1w cell suspension 3 ml A1 10 ul $aNAY CCl, A 42U 10
CCl, + (+)-usnic acid 10° M wanede isolated rat hepatocytes ﬁ‘lﬁ?u (+)-usnic acid
10° M W cell suspension 3 mi 449U 10 W FaufL CCI, 449U 10 W
CCl, + (+)-usnic acid 10'3 M UMNIED isolated rat hepatocytes “7115?‘1.! (+)-usnic acid

‘3 o 1 o o
10 M Tu cell suspension 3 ml ATUIU 10 pl F9NNU CCl, I7UIU 10 pl

a = uenANetNIdEAATUNNADA Wefieuiu control
b =  WANANBENIUHAAUNNADA aifiuuiu DMSO

c = usnANetNEINEAAUMNADA WaWieuiu CCl,
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AT NN 9 NATBY (+)-usnic acid 'lumwvnmumw] NURAD Aminopyrine N-demethylase

activity 289 18ARLAATENIUEN1AAINUYLNY (Mean + SEM)

NQNNITNARDY Aminopyrine N-demethylase activity

( nmole / min / mg wet weight)

Control 0.0103 + 0.00067

DMSO 0.0118 + 0.00051
(+)-usnic acid 10" A 0.0092 + 0.00073"°
(+)-usnic acid 107 M 0.0066 + 0.00076""

NG -

Control MN8N isolated rat hepatocytes #141550 intervention w98 treatment 'lm
DMSO  Mx18IDe isolated rat hepatocytes A5y dimethyl sulfoxide U 10 ul
4 s 4
(+)-usnic acid 10 M WHAEIDN isolated rat -hepatocytes nlssy (+)-usnic acid 10 M~ lu
cell suspension 3 ml 41121 10, pl B
3 ) M Yo , _ 3
(+)-usnic acid 10° M Wx18I0N isolated rat hepatocytes g5y (+)-usnic acid 10° M 1w

cell suspension 3 ml AU 10 wl

a = uansnetdnidaddyuneads  Weieuiy control

b = usnsiwedwidadAgnadsa  deWeuiu DMSO
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ANFNN 10 NAYDY (+)-usnic acid 'lum';'mﬁ]uium'] @D Aniline hydroxylase activity -183

aRALBATEIUENIHAINUYINT  (Mean + SEM)

NANNITNARDS Aniline hydroxylase activity

( nmole / min / mg wet weight)

Control 0.0184 + 0.0014

DMSO 0.0080 + 0.0013"
(+)-usnic acid 10" M 0.0328 + 0.0017""
(+)-usnic acid 10. M 0.0466 + 0.0023""

VHNEILUG)

Control ~ MNNED isolated rat hepatocytes “7{134‘1(;‘1'% intervention %38 treatment 161'1

DMSO  #NeD isolated rat hepatocytes ﬁiﬁ%’u dimethyl sulfoxide RIUIU 10 ul

(+)-usnic acid 10'3 M MHNEITN isolated rat hepatocytes ﬁ‘lﬁs“u (+)-usnic acid 10_3 M - T
cell suspension 3 ml 371421 10 ul _

-2 Al vo -2
(+)-usnic acid 10° M MuNEIDY isolated rat hepatocytes ST (+)-usnic acid 10° M 1u

cell suspension 3 ml AU 10 pl

a = usnsnedniisdAyneads  deisuiy control

b =  umAnswedwided A Nada  WeWeuiu DMSO
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