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T X R

AARBERIERLEE SO Ao HEH > BN RBRER
HEHHE XA EALEF M > H 2L Sprague-Dawley ‘Pn,’%iﬁ'fi)ié
R A TR BEEWIER Z B A R LRBEPCA)R G IEIL
% % (HS-As) #} ) # % (lipopolysaccharide;LPS) A7 i% & &4 BF & M &
EEAMPHEER - SFERPEBBEMEEL 10 mgkg 49 LPS 6 /8%
% RABRE— ¥R ®ALTRENIER S B R (T5mg/ke)
TROEFEE > CRAFEBRBEFICIEFTEF - XBAELY
Smg/kg & LPS 6 /NEF4% » T34 o iF AT 2h e 4542 GOT (Glutamic-
oxalacetate transaminase) ~ GPT (Glutamic-pyruvic transaminase)4
ey st % » AF4ask GSH &9k » NO B9 REA KR » FHMH—&
L6 ARBs (INOS) My ZHREGH AR EN I #8EEAT NFk
B &y B LR AT e 8k 2 m % - AR E B oY iE K B AL R L AMLEE % GSH
peroxidase R & E £ HE MIALAUIR 5 X 75 mgkg &9 & L%
BRRUfe A d ¥l LPS A if eyt 51 » AM B RIpH AN A M NO
ZEEAM -



EXHE

Phenolic compounds--protocatechuic acid (PCA) and anthocyanms
(HS-As), containing in Hibiscus sabdariffa L (Malvaceae) one of Chinese
traditional herbs and a beverage materail in local reglon (Talwan) were
prepared for assessing protective effect against llpopolysaccharlde (LPS)
induced hepatotoxicity. In survival rate assay, pretreatment 75 mg/kg HS-
As show miner protective effects than PCA on high dose (10 mg/kg)
treatment of LPS. Furthermore, we found that LPS (5mg/kg, i.p. for 6 hrs)
significantly increased the serum hepatic enzyme markers (GOT and GPT)
and serum total nitrite in rats. In addition, LPS significantly decreased
GSH (glutathione), activated iNOS (inducible nitric oxide synthase)
activity and NF x B of liver and enhanced liver lesion inel‘uding liver cell
congestion ~ necrosis and cellular infiltration of inﬂamrﬁatory leukocyte.
The group of pretreatment 75 mg/kg protocatechuic acid for five days
effectively inhibit LPS-induced hepatotoxicity. So, we concluded that
PCA may play an inhibitory role in endotoxin-induced liver damage by

decrease the production of NO.



JL-:‘_‘
2

R

&4 {6 (Hibiscus sabdariffa L) R APHHE - LS 2R R
AT ¢ R B B ) E SRR B RS S
HEBRYELARENER  MBEAAREHRELLS—HES
Ey#8 (protocatechuic acid)E LB LEFM > mAEERTBNILH
4% (anthocyanin)ff B4 & bE M - K4 BIF R A LER A F5
% o

& 5.2 8 (protocatechuic acid) A #># % ~ KR Aoy » 75—

SHAEN S MBS Y > FREHE LRBRAARBORLAL
A (1) > M BAE R E Bk 444 jE(Hibiscus sabdariffa L) % &
EWASM T HER  RARXKEAFHRE AN » #5 -BHP
Sllet AT mpe M A REAERQ) - WIATRELERR SR
KRBT #p %) 12-O-tetradecanoyl-phorbol-13-acetate(TPA) 3% 2§ female
CD-1 mice & J§ /& # promotion phase(3) » B 5] ¥ %] A 48 o /5 4o Bz
% HL-60 2 £ (4) - AAXZHALEE R LREHERN
diethylnitrosamine(DEN) 3] #2 &9 A7 #(5) ~ 4-nitroquinoline 1-0xide(4—
NQQ)3| #¢ &y o fE % (6) ~ azoxymethane 5] A¢ &) & B (7) N-méthyl—
N-nitrosourea 3] #2 & § #(8) & N-butyl-N-(4hydroxybytyl)nitrosamine

(BBN) 3|4 64 BE BB (9) % B A ¥l 4 A -
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HFRBRHEEXIRERRBARBEF LM R EZ—(10)
A AL R(NO) 23 X ﬁyi&%ﬁﬁ B2 T 4 ﬁﬁ%%ﬂﬂ)NG
R—ESEHRG T EEBEREHEBARBTFEA Y
%Eﬁ%ﬁ%NOﬁi%&mmmmmm &K\ﬁmgé%ﬂﬂ
& & & (hydroxy radical; OH')#v nitrogen d10x1de(N02 )( 12) mﬁk DNA
%%mﬂNo&qﬁhmw&nmmmmmmﬁm,wm4umm$uw
15t NO R # 47 4 #(peroxynitrite) 5T #o & & & & thio group &
glutathione # 4-J & nitrosothios ° xﬁfﬁl’%%"ﬁ?ﬂ“ B i ¥L4l: BB %
#E& NO Ao KA F(14) - m}?*snéﬁi%@x&%a(lﬂiﬁ
ﬁ%%ﬁﬁﬁﬁ’ﬁﬁégﬁiﬂwﬁf%Noﬁﬁﬁi%xiﬁ
ARBAEFRRFRA SR SE RIS . - AR REESE
(16) -
mnmwmmmwf&ememiﬁ@ﬁwﬁg@w¥%&
tr(17) > AARIE 8§ LPS EHAT R BN > THELHRA
i~&$%ﬁﬂ&iﬁﬁ%'mwﬁ%a&%&’Eﬁ@%~%¢
M3k fo B Kéa ey 1L ﬁﬁ%ﬂﬁm&éﬂi}%ﬁ%éﬁiﬁ(m 19) M
BEAR LR = F R é’J/%/\ ’ Ffiﬁﬁiﬁim&ﬁii%ﬂy é
% F R 35(20) - %S@W)%Am%%%’Iﬂiigﬁﬁﬁ*A

SR Y R SRR B AT~ BB 35 T (21)5 1982 Nathan #A(22)«fa ﬂi LPS
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<] § 4 B o2 4 B0 & 4 JE M 8 A& (reactive oxygen intermediates ; ROI) »

4o ¢ B f(singlet oxygen ; O,) ~ — £ 4L £ (nitric oxide ; NO) ~ & &,
1t &,(hydrogen peroxide ; H,0,)~ #8 £ F2 & -F (superoxide anion ;0,)

.4, 8 & & (hydroxyl radical ; OH) » Mz & B R #4324 H0 i%
BORLBEAMN e iTald s @AMt HAEERBEER
4 malondialdehyde(MDA)#4y/8 & N % 3% #2(23) - i 2 &R 5 alanine
aminotransferase (ALT) & aspartate aminotransferase(AST) % &% & &4 #%
HE PRt LPS #H#ftafiot) AALBGET A ¥ e H@P;J prooxidant

B antioxidant 2 fij 8945 > mfe P 2B SILALHE R & E

o

£ 4y endogenous antioxidant & GSH » B T4 EY 24 £ ¢
& A catalase -~ glutathione peroxidase(GP)~ superoxide dismutase(SOD)
FRAEE  BYRERACBETREB LN AME
REIBEQRS) PR ATERAA LPS FHFHFMH BEN LM NO

BEHBAIL » GSH REEEFYIL  FEEWIELXNEBANATS

BRI R N EFEFEZATHFL BT EAERAMAAH -



o Ry ik

(—MLEREB RAERER SR
1AL &)

1,1,3,3-tetramethoxypropane * phosphotungstic acid ~
Flanine adenodiaminase (FAD) * /3 -nicotinamide adenine dinucletide
phosphate reduced form( S -NADPH) -+ sodium pyruvate - o-
phthalaldehyde (OPT) - glutathione‘oxidized form -~ glutatﬁioné reduced
form -~ glutathione reductase - lactate dehydrogenase(LDH) -
lipopolysaccharide - antipain - protocatechuic acid - dithiothreitol -
chymostatin - nitrate reductase ~ Tris-HCI - mercaptoethanol ~ leupeptin -
N-1- naphthylethylenediamine ~ TBA(thiobarbituric acid) + L-arginine -
NEM: A %88 5 £ B sigma 23] ; sodlum nitrite ~ sodlum phosphate ~
EDTA(ethylenediamine tetraacetic acid) ~ SDS -~ methanol(MERCK) .
sodium hydroxide ~ n-butanol (MERCK) - hydrogen chloride ~ 10%
formalin ~ KH,PO, ~ K,HPO, ~ glacial acetic acid ~ sodlum hydroxyox1de
NaN; ~ hydrogen peroxide(H,0,) ~ sulfamlamlde » zinc sulfate (ZnSO4)
HEPES - protein assay kit (Bio Rad) °

2485
Refrigerated circulator ( HOTECH, 631-D )

Handy aspirator ( YAMATO, WP-15)

A3 W 4n st 3 3R 4% ( VARION, VXR-300 MHz )( ¥ # X )
£ ¥ H # 4% (JEOL JIMS-SX/SX 102A ) ( # k%)

4x 94 k4R (JASCO, J-0087 )



s 2L € 4 ( ELECTROTHERMAL, CAT NO 1A 8101)

raction collector ( ADVANTEC, SF-2120)
Evaporator ( HETO, CT 110, VR-1)

UV and Visible Spectrophotometer(HITACHI ; U2000)
Fluorescence Spectrophotometer(HITACHI ; F2000)
Homogenizer(EYRLAMAZELA Z)
Microcentrifuge(Shelton » VS 15)

(Z)F I %
=~ BWIER S B ARNZ A

BEFIEFRBRE R ALK LA ERIIEZ 5 HS-E>
Choloform: methol % ;% #%|:& silica gel column %4 & 247 B T 15
HS-El, HS-E2, A4 IR Mass NMR %4 B8 € A B, 2 &
HS-E2 % % 8 sify- R LR BU(PCA), B RIBRZ 364 10 55 SUBRAL
Z FEEREER » ARG EBRB AN BRI TRk E | HS-As
LA celluose TLC (solvent system # Butanol : Acetic écid :
H,0=4:1:5) o4&k > B LA MEHLS A > 4§ PCA
B HS-As 3eE % 4 @t A -

= ~ Xanthine oxidase ;&£ 5 #7 :
purine 7& % 14 8 K3 B 7 Fl 89 A4 > St A A6 A ] £ AR

Atk e iR B IR o K2 R E M A B (uric acid) -



Xanthine oxidase &M 2 44 % & 244 Robak % A(1988) % 7 ik
(26)> 3& oy i) /”i xanthine oxidase = & #% : uric acid # & & 5{&75‘ i1d énzyme
kM o LB T |
LEE -

34§ & 18 cuvettes 2 5| f]ﬂ)\_F 5l

(1)12 121 phosphate buffer ( A4 0.2 M NaH,PO, - H,O: 0.2 M

Na,HPO,=10 : 1)
(2)100 2 1 DMSO

(3)888 1 1 xanthine buffer ( phosphate buffer i 4 2X 10* M
xanthine)

S B H A spectrophotorneter < reference # Sémp'l'e; 1 he ok 57

~

2.7 83X sample Z 77 » o Hl ik ER ¢

o 5l e N 545 'H 7 % {8 cuvettes P
Reference cuvette:

(1) 12 1 1 phosphate buffer

(2) 100 1 DMSO

(3) 888 1 | xanthine buffer
Sample cuvette :

(1) 12 £ 1 xanthine oxidase (1.3units/mg protein)

10



(2) 100 1 DMSO
(3) 888 1 1 xanthine buffer
REH X HEATR YA E 10 min > RF 295 nm # Hinse L F X
Z OD 14 -
3.Sample z 3] :
A5 v 18 cuvettes - AT A HE -
reference cuvette :
(1) 12 ¢ 1 phosphate buffer
(2) 100 1 1 test sample ( ;x5 DMSO ¢ )
(3) 888 1 | xanthine buffer
Sample cuvette :
(1) 12 ¢ 1 xanthine oxidase
(2) 100 g 1 test sample
(3) 888 1 1 xanthine buffer
RGN ERFHE 10 min > B E 295 nm # Bk H &
XZ OD 14 -
=. 8 & A e R 2 (Determination of free radical-quenching capacity)

A #5F %4 AIDPPH (1,1-diphenyl-1-2-picrylhydrazyl radical) » #£ i

11



DPPHA KR A AW X2 M ERM B A SR L SH B4k A
27) -

g~ HPHRR
Sprague-Dawley &b &z K & R (230120g)8 § & ¢+ RRAT
R RRAWEVEAENGNE—B FHLARBE  AHHE
% » £A Purina Lab Chow A 44 » R MARMAKA » Bk
B&R 12 NEFEERF -

% ~ LPS(lipopolysaccharide)z 4 NO (nitric oxide) & AF 14 2 78 X%
#% Sprague-Dawley & 4t K & R.(2301202) Ak 4 #:FR i ]
48 90 % LA LPS i.p.10 mg/kg, Smg/kg, 2 mg/kg =4a > LPS 51 444
6 /B¥ > 35 £ BB %A 0 BH &R &E total nitrite and GOT
(Glutamic-oxalacetate transaminase), GPT (Glutamic-pyruvic

transaminase) °

N S BRI H LPS %3 NO RAFHH 2%
# Sprague-Dawley &b % 1t K & #(230£202) % A& 6 4 » %4 10
€ > £ 9 Group 1 & normal 4 > Eéﬁé\-}" %ﬁ%ﬂ( ; Group 2 A%
Blizhlm o £4F 1% DMSO A% : Group 3 B {E & F
PCA(75mg/kg) » Group 4 R|{£4 F HS-As (75mg/kg) » AL &%
UEEREERB KR > HKR 2ml; Group 5 L ip.;E 4t LPS (10
mg/kg) 5 Group 6 & Group 7 B IX B B & i# A 25mg/kg Fo
75mg/kg ¢ PCA X » X Group 8 & Group 9 B X § B 4k #
f 25mg/kg fo 75mg/kg &) HS-As (it EREIER & F
ERERME » TH— E ipiEst LPS (10mg/ke) : LPS ik 444
6 /NBY 0 A A BTSE C BRE IR BATHE -

12



€~ RAREHE LPS %4 NO RIFHF 2B ¥

#% Sprague-Dawley &b 4 #M K & B.(230+£20g) 5% 6 42 > 541 10
% » X9 Group 1 % normal 4 - {£4 F 3% 445K ; Group 2 A%
BIEHa > £4F 1% DMSO &% Group 3 RlE4 T
PCA(75mg/kg)’ A L =4 SR FH ALK ' H X 2ml ; Group
4 PA i.p.7x 5t LPS(Smg/kg) ; Group 5 & Group 6 B LA § % & 4 i
R 25mg/kg fv 75mg/kg ¢ PCA Bk » £ 2 X#ERH% > fa— /) of
LA Lp.oE gt LPS(Smg/kg) s LPS /£ 4444 6 /N0 » 4§ G 8758 » B
H fn % B AT ©

\ ~ Thiobarbituric acid (TBA)method
AT 4o i B 8 38 BALARARIE Yagi K 415852 8 568 £ 75(28) -

#& &9 Thiobarbituric acid 48] € malondialdehyde (MDA)#4 4 sk
B oo BEBF %k B 0.5g AF#k © Av A 3ml ice-cold 0.05M phosphate
buffer(PH7.4) » #X 1% ¥A polytron-like stirrer #F & o B ‘b 3[4y 5} i
R4 & & § & & (protein assay kit/BIO-RAD) » H42hu A 7%
SDS ~ 0.1N HCI ~ 10% phosphotungstic acid & 0.67% TBA % %% >
B OS5 CAuh 1 /)NBF » 54744 > hoA Sml n-butanol E B » F 1A
3000 rpm &g 10 448 » B _EF R A E 8558 B (EXEmg, ss53,,) °
24 1,1,3,3-tetramethoxypropane & 4 standard °

7t ~ Glutathione Test ---(29)
OLEvES S

B 0.25g Af = fig, » sju A 1ml 10% meta-phosphoric acid & 3.75ml 0.1M
Na,HPO,#= 0.005M EDTA (PHS8.0) %% > A polytron-like stirrer #F
1% 0 42 39800 rpm 90 4488k CER EE ik o
(2):& & #& glutathione 2 38| &

13



B 05ml E#%& > b A 45ml phosphaté-EbTA %ﬁiz&(OlM
Na,HPO, ~ 0.005M EDTA > PH8.0)# #% » B ¥ 100ul > fuA 0.9ml
phosphate-EDTA 4 # 7% #2 100yl o-phthaldehyde(1mg/ml) % 4 i, &
o EEBEARAE 15 548 X8 KN IR RS EVEmyg T
A o o
(3)4.1L A& glutathione Z ] &

A 0.5ml £ 3%5% » s 0.4ml N-ethylmaleimide(NEM)

(8 % GSH #{b s GSSG) » £& ¥ B R M 20~30 484 » B d 100ul -
oA 0.9ml NaOH(PH12.0)£2 100p] o-phthaldehyde |
(Img/mD) XA RE1%  AEBRBAEARE 15 548 UB LS AXEHL
7 Ex/Emy g0 T BIZ o -

+ ~ Nitrate Test ---(30)

AR 50pl d25% hux 110ul 100uM NADPH-~ 10uM FAD 2 4 i & 40yl
nitrate reductase » # 37°C & % R M 30 54844 > ﬁ-ﬁn‘)\w‘Zbul 120mg/I
LDH #v 20pl 120mM pyruvate » 37°Cig % R ME 5 24844 » Ao 360pl
75mg/ml ZnSO, FoAv %A% » A 2450rpm & 15 48 + B 500l £
# R 500ul Griess reagent N E BT RE 10 048 > BAHLLE
B 2 (& & 540nm) -

X Griess reagent : sulfanilamide(lg/L) #»  N-1-naphthyl-
ethlenediamine (0.1g/L)18 %] &% H;PO,(25g/L) ¥ -

4 ~ Nitric Oxide Synthase activity assay

Kok th 2% XBRQ DS MiF - B 0.25g BFBL » AaA 3ml
20mM Tris-HCl & 2mM EDTA & #75& (PH7.8) > 434 % 1b%% » £ 4°C
BKEET 0 2221000 g & 20 48 5 R 25l r AR AT RS
% B S0l £ Ao 100l 50mM HEPES-2mM NADPH-10mM L-

14



arginine JRA4& > 7 37 CAKB @A RE 3 /65 » 2424 B8R Nitrate

test o

+ — ~ GSH Peroxidase activity assay(32)

B 0.25g AT B » Ao 2ml phosphate-EDTA 4% #;:% (0.1M potassium
phosphate ~ 0.1mM EDTA » PH=7.0) » #£& polytron-like stirrer & &
#% 0 W ACHREET 0 2239000 rpm # s 30 448 0 BR 100pul b3
A Ao 2.2ml 0.1M Tris-HCI(PH=7.2) ~ 100u1 0.113M NaN; ~ 100 pul
30mM GSH & 100ul 6mM NADPH» %, 5%-:&4-1%& > H Av A 50ul 51U
GSH-reductase * # 37C Kz ¥ RIE S 4548 » 43 3 % Au A 100ul
30mM H,0, » # 340nm F4F4# 3 48 > AT LR LA #1E -

+o  HagREMABRER
H2 RETEEL 0 B4 2cmx 2cm 9RFBE 0 B 10%

BEWRFE T 0 RIE1E KK E &P 4o (Hematoxylin&Eosin) 2t &, » #3
EAfadi s fns  HEESHLT

1. BLARIE - 2L &k K E(hematoxylin)/& ik ¢ 2~15 4% -
2. BAKEZEB °
3. BR0.5% BEEERIMFECER » 8 1~5F -
4. FEAHAF1000ml t9KFHARAKTF) > AELKE
RESE -

PR AKFFR D EVIRALS 4% -

L 05% Pla Y immk B E2 048 -

=R L, 80% ~ 90% ~ 95% B AF ik

KRN 100%BH ~ —F RK(1 2 1) > = FRK- K4
Ds=—F#0D - —FRADT &£ 045 -
9. M_FREZEH

® N o w»



10.H K -
11. ABRBAR R K o

bRtk
I MassfagFoasinl EACHRE S6CCHRE ¥ AE -
2. WeBYTRARBIEFBEL&G —F K - BHBEH - 5% EBEH
A
3. BT h RA=—%kKivik+ndE -
4. &1k #% 2 0.05M Tris buffer[ (PH7.8)P 4~ 0.15M NaCl
& 0.1% Triton X-100] & & /4% |
5. BOMBERG VA B EA B Y e citrite buffer » HREX T 4
48 o
HHRBHFREER
IR R R —RAKF % o
LA Tris buffer i %k 7548 o
A 3%t HyO, w52+ 54
10. 4835 R IRty > R=—RAFPik -
11. ¥4 Tris buffer i % B 548 -
12. 3 A EAmA—&IEE(PY20) R 20 £ 40 448 -
13. 4% RERE » A =—RkKiPk o
14. ¥& Tris buffer /¥ & & 748 -
15. 83 h EAu N84 B8 R & 30 4048 -
16. 3% BB » A =kKiPk o
17. L& Tris buffer ¢ 2t . 574% -
18. f£ 3% K E Au A biotin ligand K f& 30 54 -
19. 4§ 3% h B - A= RoKibik -
20. L& Tris buffer i¥ ik B 7%54% -

0 % N o

16



21. wANDAB 2 & B A ERTREE 54

22. A= RAKF R B 548 o

23. s/u A hematoxylin # ¥ % » {2 $ &85 ] RAZi® | 44% o
24, A =R KRB 4R o

25. 0 ka2 R B OS%IBH T °

26. 453 h BB YIBEAE B s ABLK o

27. 46 3 R % _E xylene °

28. A3t h B#th -

29. BB

+ g ~ iNOS immunoblotting (33)

B 0.25g AFB& » Ao A 2.7ml 20mM HEPES(PH7.4)% #1& (R 4
1mM ditiothreitol ~ 50uM antipain  S0uM leupeptin » SOuM chy- mostatin
Fo S50uM pepstatin) » &35 € 1644 > 7 4°C ~ 25000x g & 30 548 o
KT EAREEOELE -

R %) 80ug & & & # loading buffer(3ml distilled water
» 1ml 0.5M Tris-HCI(PH=6.8) ~ 1.6ml glycerol ~ 1.6ml 10% SDS ~ 0.4ml
B -mercaptoethanol ~ 0.4ml 0.5% bromophenol blue) 34 1 : 1 tuf]iR4
# 9STCho#h 10 948 0 RBHNKIS T AL > BT ESH spin
down ° 3 % 3% sample & A well ) » A LB B 70V » TR B 120V %
F ok s 5 E vk k1% o 47 transfer LA nitrocellulose membrane $% Ep >
B2 EHUS 5% ey TBS buffer(10mM Tris ~ 150mM NaCl »
0.05% Tween-20 » PH8.0)blocking 30 %-4% » wash #2 /%1% » #% NC paper
Zn 1 B ¥ R overnight(4'C) » Z 4% tA4 tween-20 2 TBS %
==k » /B A Horseradish peroxidase conjugated goat anti-mouse antibody
B JE 40~60 54 » B LA 4 tween-20 2 TBS 7t ==k » & 1% #u A Amersham
ECL reagents kit R /& » # 8% 5 $A Kodak film 8} ¢ 1~10 448 - LABR

17



BBRE

BRI RBRE -

+ &.. Nuclear extraction (34)

1.

2
3.
4

o X N W

10.
11.
12.

B 0.25g AT B o A 1ml PBS(PH7 4)

L& polytron-like stirrer E&}E ‘

1500x g & S 4%

pellet o A 500ul ice-cold lysis buffer(10mM HEPES, PH7.9 ;

10mM KCl; 0.1mM EDTA ; 0.1mM EGTA ; ImM DTT ; 0.5mM

PMSF : proteinase inhibitor : 2ug/ml leupeptin ~ 2pg/ml

apoptinin ~ 0.03mM sodium orthovanadate)

EWNAKEER 15 54

Aa A 10% NP-40 > R Z\E & 10 42

10000 rpm #k-& 10 448

B supernatants — cytosol

pellet #w A ice-cold nuclear extraction buffef(ﬁOmM HEPES

PH7.9 ; 400mM NaCl : 0.ImM EDTA ; 0.lmM EGTA : ImM

DTT ; 1mM PMSF ; proteinase inhibitor - 2pg/ml leupeptm .

2pg/ml apoptinin ~ 0.03mM sodium orthovanadate) S
ENAEAER 30 (SR RIER)

12000x g &< 15 448

supernatant — nuclear extracts

18



— ~ BRIEX R Z 0
HS-El Z &bfbsiagin -

HS-El £ 8 #mH (998%) B & &M ;
RELHRE

Yx gk 4 65-68 °C

EF#HE 0.1 %

YAT2& HS-El Z8#&H

a. frShHIE v nfg; cm!': (Fig. 1)

3400 ( COOH )
1750 (C=0)
900-675 ( Aromatic )

b. H7# (m/z):(Fig. 2)
C,H,,O5; MW =222
EI-MS (m/z) = &Er 3 R%H .

259 (+Cl)~ 223 [M+1]*~ 192 » 152
c. #EE IR (CDCL,): (Fig. 4)

'H-NMR : 6 (ppm)

10.527 (COOH )
7.992

7.985 —_—] (1H,d,J=2.1 Hz, 5-H)

7.490
7.482

19



7.460

7.453 — (2H, d, dJ=2.1, 8.7 Hz, 7-H)
7.144 ] o
7.115 — (1H,d, J=8.7 Hz, 8-H)
4.468 —
4.445
4.441
4420 — (1H,d,dJ=8.1Hz, 3-H)
3.788 ( 1H, OCH, )

3.344

3.323

3.323

3.198 — (2H,m,2-H)

X ¥ 3% _F HAa #45 & < counpling constantde | :

J = 7-9Hz
J para= 0-0.6 Hz
J .= 1-3Hz

meta

¥ 3% F%EEHIfAEWE T -

BC-NMR : & (ppm ) (Fig.4)

169.153 ]
169.135 — (C=0)
154431 —
138.791
133.406
128.199
125.511
120.295 — (Aromatic )

56.723 (OCH)

53.118 (OCH;)

39.499 (OCH, )

DEPT : (Fig. 4)

20



4°C 3°C 2°C 1°C
154.431 56.723 39.499 53.118
128.199 120.295
133.406 125.511
169.153 135.791
169.135

W Eikz BEAH (IR MS- 'H-NMR * BC-NMR ) 2 2D H

#(Fig.5) #1& HS-E1 T# & 3-methoxy-6-carboxy-4H-1benzopyran-

4-one (Fig.6) * 3k % Byl &4y -

HS-E2 Z #hAbsisgsa :

HS-E2 14 AR ¥ mE+ (99.8%) F &M iF
Hoeaka¥BamEs

wEE A 200 °C

AEEHE 0.1%

YAF & HS-E2 Z K o8 F!’H'

a. 4o v r}ég)r( cm™: (Fig.7)

1625-1575 ( Ar-C)
3400 ( COOH, broad )
1760 ( Ar-COOH )

1900 ( Aromatic )

750-790 ]

800-860  ( Aromatic-assym-tri- )
860-900 —

b. 3% (m/z):(Fig.8)

2]




C,HO, ; M.W = 154.12
EI-MS (m/z) £ &¥f 8 %4

154 ~ 137 (M-OH) + 109 (M-COOH )
c. #ak#k# (CD,0D): (Fig. 9)

'H-NMR : 6 (ppm)

7.441 —
7.416
7.409 — ( 2H, Aromatic H-, 2-H, 6-H )
6.814 —
6.811
6.789
6.786 — ( 1H,d,d, 5-H)

BC-NMR : 6 (ppm) ( Fig. 10)

DEPT ( Fig. 32)
170.518 (C=0)
151.532 —
146.085
123.9301
123.315
117.761
115.794 ~( Aromatic-C )

W kit B#XH (IR*MS-'H-NMR - BC-NMR )#1TLC % Rf

AL ERET 0 &L HS-E2 & protocatechuic acid 3, 4-
Dihydroxy-benzoic acid ) (Fig.11) e

M HS-As di cellulose TLCR 5 A A K+t S X Rtk &G 40 £ A
anthocyanin poly-phenolic components: delphinidine glycoside and

cyanidine glycoside (Fig.12) 78 % % & s oy
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AR RIMRETH

Table. 1 Ff » &40 X2 M ERMHELOAC extract (HS-E) L &
£ M (HS-As) K& 2B & 3w > "T4¢ uric acid X RLHE AL - Bp
% 7 7T vA$7 %] xanthine oxidase X &M » 4% uric acid X & & HI&PF
oo BRARARSZRENRSL X $b A3 r%‘] xanthine oxidase &
TR s fE B T A £ HIC, *HS-E 21.18. mg/ml>HS-As
24 221 mg/ml > B gkdp#] xanthine oxidase < & HS-E>HS-As -

AAawAsERA L E%R T &t DPPH A& Eayfe i
T % A — 1A AR B AY L R K IR A dy}%é‘y %5 % o vy Table.
2> HS-EfeHS-As'% T 8% 89 4 BRLA T % > B {2 DPPH#) & I 4K
# H %54 dose dependent #93R, % © B sh BRI ZIREME A X
oA AGAZAENLS Y 4R HS-E ZI1C,&17.28
ug/ml» HS-As ZIC,%196.84 ug/ml > pirAdfide A &y KX 3% A HS-E>

HS-As -

Z~LPS HAGAFHH NO A FHZ T
&y Table 3 454000 ) & £ (LPS) 2 mg/kg sA L& 32 6h Bp 35 M
AMNOBEL » Eﬁ%*ﬁﬁﬂ%ﬁkfvﬁ{b% nitrite A& nitrate ¥ 7
& ¥ a4F 5 12 b F AT 124542 GOT GPT (Table 4)877 LPS 5 mg/kg

b AARBERF 0 BT A Smg/kg LPS sA ERESTH R
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CRERWIER SR RMHLPS HHEAE E&ﬁ‘-%%ﬁz f?
d F AR A5 (Table 5) B 15 R 72 3 48 M £ £(10 mg/kg)%
RA S0%HFEFR > EURARENREETFTARNEERNA 70-80%
&R MBRIEEHILIEF EFRE 50-60% FEE > HUTE
BB LR A 0 2L Smg/kg LPS 5 AF F i 4T P i —
e

A B R KB (PCA)## lipopolysaccharide(LPS)# %4 2 NO, &
ey B ER LI FF R B ZIFE
. B SLF 8 (PCA)##* lipopolysaccharide(LPS)#7 3% 4 Z BF 41 ¢4
£
Wi 13 Arw 0 RANBLASEF 93 $] & lipopolysaccharide £
FE R ie % k2 GOT fv GPT £ 899+ % % 54 75mg/kg
R AR ATRIZET » 5 3 1K GOT 4 50% (P<O 05) GPT
#) 80% (P<0.05) o
2. B 5% 8 ## lipopolysaccharide FF 25 % 2 s § B A8y &
LA MDA # BB B € ERs ‘é’k%’fbé’)#a*-r * %o Table 6 Ff 7 » 4%
9,54 LPS (Smg/kg) & 52 6 /105 - SUAT 42 8 MDA & /& 36 & 5% o (fo
EHEWLR) MABRILRBERESL MDAREREBEENYE -
3. R EEH lipopolysaccharide 3% % AF 44 4% GSH/GSSG %1t
Z % E: ‘
4o Table 7 A7+ » LPS @’;‘ﬁi' ‘Hfiﬂ%kfi’ii/? 13 glutathlone &4
o &y Table 8 %0 LPS <] X 18 fi{:‘—:i{;"&a‘:gn GSH perox1dase &4
EM MBERERLRXEEL £ AMENY GSH peroxidase #57%
t > BT LPS (Smg/kg)i 32 6 /NEF A7 3% 4 2 tm 4 & L 4 B S
FACL/ B R AR EZ P H @%‘ M B L REATRIE o B
<] $& 5 1% & K& glutathione #914 - |
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. BB YR lipopolysaccharide Ff3545 2 nitric oxide &3]
ik
LPS =] /& NO synthase 42 L-arginine 4~ NO » f NO % R~ &
4R B 34X 3t AR nitrite fv nitrate(34) » 4o & 14 757 > LPS T 4]
B A NO s & H154% total nitrite B8 #3840 - M LUR LK
BEATREZER > THBMNHZ  LEFRSKRFHGMAE -
. B 525 BE #1 lipopolysaccharide Ff 3% %5 2 nitric oxide synthase
activity #94pH]4F A :
B 15 4o LPS 9T 4% nitric oxide synthase &4 7& 3% fa » {23
AR 8RB AT R IR 0 B A 2 %) nitric oxide synthase #97& M >
it B B Z ARG M A
. JB 53, X B ¥ 7 lipopolysaccharide #7345 2 nitric oxide synthase
EFaFxRBRAIHER:
& B 16 %0 LPS T #]#% nitric oxide synthase %& & %k 3, & 3% /o >
M A RGE B (25mg/kg) B LA BE AT R 3E 0 T 3 4] nitric oxide
synthase 9 & B KB E °» & U H R E(TSmg/ke) R 23 B Al
3¥ > B % 2 #p#) nitric oxide synthase &% & & 3, o
. JB 5L B ¥ lipopolysaccharide /&1t NF k B ¢4 3p#|4/ER ©
AR S LPS H5 M A 42RO & 4§ Btafn 2§
LEE > €REHFRT NFrB EGS, 36) 0 Bt
immunoblotting AR NFxB £ H5% 4 24% » 48 17 %0 LPS 7T
s NFrB FAL(BBEL) MURARBEATREZ LR >
o f % #p# NF g B 697F1kE
. AR REY R BER LB HP lipopolysaccharide Ay 354 2 AT
4ECR ey HIAE R
BB 18 2 RBEIhHREFHULPS REEZR » TH AL
KA s A $AMG AT HR @I RRBERER
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1235 0 % B R (T5mg/kg) B LR B ATRIZ  RIST A 2kt ] -
9. HA &A% EBILS L EERER LXEHY lipopolysaccharide

Ffi 3% 25 2 tyrosine phosphorylation #43p %4k A : -

Z B A K35 protein tyrosine kinase inhibitor =] ¥p ] LPS
s NO 89 X &4 & & iINOS mRNA & %3737, 38) » # U %
BB EL S RE PY-20 #9&F - B 19 4o LPS TAl#
tyrosine phosphorylation #) & B(Z4F &3FA) » MUKRER L
RECATRIE » RITiIpH A KRR -
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HEHIERZI AT M T RMEREEARRAS BLE
Mo —BSMEITAY  —BILFEN AN HS-As) 0 iLF FA
M1b T BN ES — KF & 0 12 L 4] xanthine oxidase R 4f4e
AdANREN ST HS-E 3 RETXERIERXRBEFRE X
WALz EH  RAEERZ K NMIEBEREAM -
tm ) W # % lipopolysaccharide(LPS) € ;&1L AF ¥ inducible nitric
oxide synthase F#H AE NO AL » XT3l e—MEHXRE 5 &
MEHMBEEMOER AP S ERTHRE  SRAEHBAT
(20) > AFFRHER S HE LPS (10mg/ke)fe 32 6 NEFABP T ff — F
ERALT ﬁb?%ﬁ PAiE—E|F o ¥ NO $54%(total nitrite) £ 6 /)N BFBP
LAt {2 AT H 45 AR(GOT, GPT)RI & & # £ (>5 mg/ke)h AEsh %
oo
HAFERG Y HAE LPS (10mghke)R 72 6 /ef B T — ¥
ZRIET MUBRAREATRIEZ X KT L 5/5F(Table 5) 5 j&
FEHTAY HS-AS)RIBRBFAK > THREARSEE
RIFBHIME(23) LPS T i iftmfe s W B AAL > RS H
b4 MDA #)iREKEH A0 » TAEH R4t LPS 31#&@%&994%%2:
— & Aol BB AL A MI(39) » AHF % b Table 6 532 : 5 LPS(5Smg/kg)
RIZER 6 /NBfiE > RAT@WmAeR MDA RE > feirflatb it &4
ERERMN - Bk LPS 3l EREANE B iubﬂa » 5T
RER T RIR A B BRI B A E B 14 -
1982 4 Nathan % A(22)# i LPS TRl #E Htafh 2 4 1§
% (reactive oxygen intermediates 4= NO, superox1de ;a‘i) laﬁk i‘a}i@éﬁ
FACHRLG > M P SHH SHAMME TRELBLLHE o
Table 7 A7 @ LPS =T B 3 3p %13 & & glutathione(GSH) (FoiE it
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0 Hpdl 4 50% 0 P<0.001) - 123 0L 5k BB X B (7T5me/ke) AT &
3¥ » 8|74 endogeneous antioxidant GSH 3¥ 4u(P<0.01) ; ¢t %p » LPS
¥ 2 GSH ki &4FH GSSG ¥ 4o » B LPS ## A4 NO T
SE iAo GSH 4R ; fdy Table 8 %o LPS TRAKMAMIRS GSH
peroxidase #97E M - mTELE R LA 8L 3 & 87 85 2 ¢ GSH peroxidase
#yE M > B8~ LPS(Smg/kg)ik 3 6 /J‘Bffﬁﬁ%%%i‘z.éﬁiﬂ@{%zﬁiﬁmﬁﬁm
FAL/BRKEZFHREH M > M GSH peroxidase 41 {18 % B
BARR RGBT BB M Ey B Y Wb/si/?ak a2 P4 D LPS
$in 2 A5 F A2 b e — IR -

LFRNO £8 RFB KT AAHEG A ék%%}iﬁa’f(l D) &
BHRABERERLNEL ﬁﬁ%’xi*ﬂ’%‘] LPS PfT B HAT ﬂbf‘ (Glutamlc—
oxalacetate transaminase), GPT (Glutamic-pyruvic transamlnase)#é#?
AAEZ % 5 MR T TSmgkg 89 R LAREETT & sHpH] LPS prsh 4t
NO &) 38 hu(~50%) » 5> LPS A5 48 INOS &M 89 % F0 INOS &
BRI BAREGREA B H L A LT BBAT R LR L LPS
FHRATF AR AR - LR S35 K& NO )& A B

BEHRERD S AHE FHEKR LPS %fﬁﬁ%ﬂ“&%& RFolGE
¥R Ma AR KREY A &iﬁiiluﬂ’iﬁ’f&%& LPS(5Smg/kg) 6
NEFTR 0 AP SR T - 3RIE *EE’E«f#W'JKﬁ.?'J&yi#Z ‘P P IR
RMERE > MAFHRERARNBERIESL T A dr 4] -

RAEBEHR(36) G B LPS RAALEF2M - #1204
A% FEMEA A RODF ¥ 2% GSH depletion » & M@ 7% 1L NF ® B
translocation % fmfigtx © $ 3 T #% target gene(ex 1NOS)é’J é‘ib X
# 484 35 & protein tyrosine kinase 1nh1b1tor ']'J}tp%l LPS Pfr’%ﬁ‘ NO
sk B4 K& INOS mRNA #£RGT) 3 Mlchael(39)#a‘xai'1%§‘/<
Hmpe® e KEH TNF-a > @ TNF-a €424% protem tyrosine
phosphorylation & —#%7%1t NFxB > Bk —FARRE L1 EE
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AE#E LPS i/t NF kB & LPS #% 4 % tyrosine phosphorylation >
M ATRER » SRR EAT R IZ A4 A 23 H] LPS &4t NF B
R 354 tyrosine phosphorylation » 8857 & 52 2 88 #1 7 LPS 3| A2 &4 & AT
FWZIpFER - SR RSB ET AR -

Bz R/ rEMIc R SR SR REREX - LA
{LEFM  MPDE—RAT-RLFERMILT BRI - 4
AR A 2 H] LPS At edif &1 > AMHIREB GSH A 44
Feapo N EAL/BR FHRIPFINO Y £ A R X MEZFEAR -
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HEmEES

AT B AN EF LPS 5/ 44 NO BB H @R &% 5
Bt SORES IR Y SMAN R T AA BRI H AR - £
M PR LPS TABSHEAAM NO - 2 Ea%im BRI
WA o XBKY LPS R B HEAMA T BRI ANEMFH > B
A5 2 SR B NO & A2 f.14 # F (superoxide anion) Z ##
g0 @ LPS 93545 5 345 & s sk2 M » 4% E 2 NADPH oxidase,
myeloperoxidase - xanthine oxidase % A t&# % > ¥ A £k 2EMER
b1 s LPS RE S5 ad i B A LEA A LPS 2 g E
EREMAE TG - ARHEY LPS FH a8 BT BALER
2 # & RS kAT 0 {2431 LPS &£ Smg/kg R IE 6h £ T H4
XEN AN NO BRAFEM » mBEHILRIBANTRARBALET =
# T RAMBAIRENSER » Lo HA 8+ inducible NOS
activity and expression A ff °

LPS it ANEHREBYEN  THEAVBEL L EHRER
A IR 0 lho R EIKEMN > Efmil PR E ReEs
SEABSN 0 BB Ao bR R B IR b & Ak AL S 0 B b2 4R 3T PCA #f LPS
SHRTEMBEH EBRAR S  BATh iR R T &8R4 MR
L&

18 MAs X Ao R RE A R E R A MR R Z—(10) ML FRKRNO
BB #7 4 M4 peroxynitrite ¥ & 5 F 5 HBEEE bR A EH %
E48, 0 B AME kB 52X 8 T& ®¥p4] inducible NOS activity and
expression #7%] NO #44&% » XFTHRABRERHME » AL
— SR -

bt RILE EHS-As) B SRR FZ ERL » AARTHEIR
HAE®RFGZ AR E LR # LPS H4E R T2 ipH
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BRFERE ERHBETRESARABRREER > AR
Yof ? JEFE— TR o

LPS #5882 418 GSH» £ T4 B LPS T A EH 4N 4AMH NO #
GSH R JE s GSNO - #2 & ¢ % #£ GSH pathway Bfi14 R X * B GSSG
3 AR Ao AR SR BR AT R IR 2 £ LRI THE 4 GSH 496 8 -
BERGFoDERILFETIpH RN AEE NO ZH A& -

BAETZHATRENMNER QENIELXATLAYETZ S8 AH
EAEHRAALZM : (b) LPS T#H#HREN A M NO RAF#HM ()R
BRFEAMREZEZRBTHARY LPS A RKERNLEMH NO RAF
M (d)LPS e Ba 2 A GSH » MR L RABLAT R IE 2 & & B 7T 3
e AMILEALE GSH 8928 0 ()R LFBLT A %34 LPS #f
H 2 INOS FIREARERR » (DR SR A4 %) LPS 3% 4 NF
K B translocation Z % f@4% A& tyrosine phosphorylation » # 3t NO #4454
A RABBA A K E 2 AR
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Table. 1 Effect of crude extracts on decreasing xanthine oxidase.

Reagent Concentration( 1 g/ml )

% of inhibition?

HS-E
HS-E
HS-E
HS-As

HS-As
HS-As

100
200
500
100

200
500

10.75
20.00
26.05

1.82

3.50
10.92

a. % of inhibition = (OD. of control - OD. of test) / OD. of

control
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Table. 2 Effect of crude extracts on decreasing free radical (DPPH ).

Reagent Concentration (£ g/ml) % of bleaching

HS-E 10 46.53
HS-E 100 60.52
HS-E 200 67.61
HS-E 500 93.78
HS-As 100 47.06
HS-As 200 50.27
HS-As 500 58.70

a. % of bleaching= ( OD. of control — OD. of test )/ OD of

control.
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Table 3. Effect of lipopolysaccharide on serum total nitrite and the

survival rate of rats.

Treatment® total nitrite (UM) % of survival
Normal 27+ 6 100 (6/6)
LPS (2 mg/kg) 182 £24 100 (6/6)
LPS (5mg/kg) 268 + 82 100 (6/6)
LPS (10mg/kg) 525+ 76 50 (3/6)

a. Rats (n=6) of each group were treated with various
concentration of LPS respectively , then killed after 6 h.
Blood was collected for total nitrite assay as described in the

text.
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Table 4. Effect of lipopolysaccharide on serum GOT and GPT of rats

Treatment? GOT (1U) GPT (IU)
Control 166 £ 12 50+ 12
LPS (2 mg/kg) 187 £ 25 88 £ 15
LPS (Smg/kg) 524 + 102* 408 £ 92*
LPS (10mg/kg) 1225+ 276* 1033+265*

a. Rats (n=6) of each group were treated with wvarious
concentration of LPS respectively , then killed after 6 h.
Blood was collected for GOT and GPT assay as described in
the text. *P<0.05, compared with control group.
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Table 5. Effect of pretreatment protocatechuic acid on the survival rate of

rats after adminstration of lipopolysaccharide.

Treatment? survival rate (%)°
Normal(dist H,0) 100 (10/10)
Control(1% DMSO) 100 (10/10)
PCA (75mg/kg) alone 100 (10/10)
HS-As (75mg/kg) alone 100 (10/10)
LPS (10 mg/kg) alone 50 (5/10)
PCA (25mg/kg) + LPS | 70 (7/10)
PCA (75mg/kg) + LPS 80 (8/10)
HS-As (25mg/kg)+ LPS ‘ 50 (5/10)
HS-As (75mg/kg)+ LPS 60 (6/10)

* Rats were treated with distH,O ~ 1% DMSO - 25 and 75mg/kg
protocatechuic acid or HS-As for five days. The rats were killed 6 hours

after administration of bacterial lipopolysaccharide (10 mg/kg) by i.p.

® survival rate (%) = survival number of rats / total number of rats x

100%.
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Table 6. Effect of pretreatment protocatechuic acid on lipid peroxidation

products (MDA) after administration of lipopolysaccharide in

rats.
treatment® MDA( nmole/g tissue)
Normal 25.1630+3.4306
control (1%DMSO) 24.5610%3.5042
PCA(75mg/kg) alone 27.1147£0.5763
LPS(5mg/kg) alone 23.9600+1.5119
PCA(25mg/kg)+LPS 30.5933+3.6469
PCA(75mg/kg)+LPS 26.5760%3.1125

® Rats were treated with distH,O ~ 1 % DMSO ~ 25 and 75mg/kg
protocatechuic acid for five days. The animals were killed 6 hours
after administration of bacterial lipopoly-saccharide (Smg/kg) and the

rat livers were prepared for determination.
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Table 7. Effect of pretreatment protocatechuic acid on hepatic reduced
glutathione (GSH) and oxidized glutathione (GSSG) after

administration of bacterial lipopolysaccharide in rats.

GSH GSSG
Treatment® ‘ . nmole/mg protein
Normal 49.34+4.16 12.97£2.63
Control 50.22+4.66 12.07+1.68
PCA 45.4815.06 11.70+3.60
LPS(5mg/kg) 25.50+4.86" 7.66i0.81f’
PCA(25mg/kg)+LPS 27.2014.56 9.97+1 .53
PCA(75mg/kg)+LPS 32.45+£3.17* 11.35+£0.93**

2 Rats were treated with distH,0 -~ 1% DMSO - 25and 75mg/kg
protocatechuic acid. Five days later. The animals with were killed 6
hours after administration of bacterial lipopolysaccharide (Smg/kg) and
the rat livers were prepared for determination.” P < 0.001, compared

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

lipopolysaccharide alone group.
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Table 8. Effect of pretreatment protocatechuic acid on hepatic GSH
peroxidase activity after administration of lipopoly-

saccharide in rats.

Treatment® GSH peroxidase(uM/mg protein)
Normal 1.7940.26
Control 1.88%0.22
LPS(Smg/ke) | 2.61£0.58
PCA(25mg/kg)+LPS 2.2310.24
PCA(75mg/kg)+LPS 2.2940.13

* Rats were treated with distH,O » 1% DMSO - 25 and 75mg/kg
protocatechuic acid. Five days later, the rats were killed 6 hours after
administration of bacterial lipopolysaccharide (Smg/kg) by i.p. and the

rat liver were prepared for determination.
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Fig.1 IR spectrum of HS-E1.
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Fig.3 '"H-NMR spectrum of HS-E1.
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Fig.12. UV-Visible spectra of two pigments from Hibiscus anthocyanins
(HS-As) (A) delphinidin-3-glucoside and (B) cyanidin-3-glucoside.
ABS= absorbance.
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Fig.13 Effect of pretreatment protocatechuic acid on the activities of
serum GOT and GPT after administration of lipopolysaccharide
in rats. * P<0.05, compared with lipopolysaccharide alone

group (n=6).
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Fig.14 Effect of pretreatment protocatechuic aci_‘él on serum total
nitrate after administration of lipopolyséi.ccharide in rats.
*P<0.01 » compared with normal group. *¥P<0.05 - compafed

with LPS alone group (n=6).
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Fig.15 Effect of pretreatment protocatechuic acid on inducible nitric
oxide synthase activity after administration of lipopoly-
saccharide in rats.*P<0.05 » compared with LPS alone group

(n=6).
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Fig.16 Effect of pretreatment protocatechuic acid on inducible nitric oxide
synthase after administration of lipopolysaccharide in rats. The

result is one representative data of two independent experiments.
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Fig.17 Effect of pretreatment protocatechuic acid on NF x B after
adminstration of lipopolysaccharide in rats. The result is one

representative data of two independent experiments.
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Fig.18 Effects of PCA on LPS induced liver damage. (A) Solvent control
group (n=6). (B) Animals treated with LPS (5mg'kg) showed
degeneration, swelling severe and neutrophil leukocyte
infiltration (thin arrow), and congestion (thick arrow). (C)
Animals pretreated with 25 mg/kg PCA, and then with LPS
showed partially hepatocyte degeneration and swelling and
infiltration of inflammatory leukocytes (thin arrow) and
congestion remains. (D) Animals pretreated with 75 mg/kg PCA
and then with LPS showed no pathological change :
hematoxylin/eosin staining; magnification 100 fold.

63



Fig.18 Effects of PCA on LPS induced liver damage. (A) Solvent control

group (n=6). (B) Animals treated with LPS (5mg/kg)} showed
degeneration, swelling severe and neutrophil leukocyte
infiltration (thin arrow), and congestion (thick arrow). (C)
Animals pretreated with 25 mg/kg PCA, and then with LPS
showed partially hepatocyte degeneration and swelling and
infiltration of inflammatory leukocytes (thin arrow) and
congestion remains. (D) Animals pretreated with 75 mg/kg PCA
and then with LPS showed no pathological change ;
hematoxylin/eosin staining; magnification 100 fold.




Fig.19. Effect of PCA on LPS-induced tyrosine phosphorylation by

immunocytochemistry. (A) Solvent control group; (B) LPS (5
mg/kg) treated alone group showed numerous immunoreactive
area (brown). (C) Animals pretreated with 25 mg/kg or (D) 75
mg'kg of PCA, and then with LPS showed markedly reduction of

immunostain as (A).
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immunocytochemistry. (A) Solvent control group; (B) LPS (5
mg/kg) treated alone group showed numerous immunoreactive
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mg/kg of PCA, and then with LPS showed markedly reduction of

immunostain as (A).



