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Hepatoprotective Activity of Spatholobi Caulis Water Extract against
Acetaminophen—induced Toxicity in Rats
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ABSTRACT

Objectives : The present study was evaluated the protective roles of Spatholobi Caulis in hepatotoxic rats due to
APAP overdose,

Methods : In experiments, rats were orally administrated with the aqueous extract of Spatholobi Caulis (SCE;
50, 100 mg/kg) for 4 days and then, orally gavage with APAP (1.2 g/kg) to induce acute liver damage.

Results : Oral injection of APAP caused severe hepatic injury. Plasma ALT, AST and LDH levels were
significantly elevated, but SCE significantly decreased ALT, AST and LDH to the normal
histopathological analysis, peripheral hemorrhage around portal triads and central necrosis around central veins
were founded after APAP treatment,
pretreatment, SCE also decreased the percentage of generative hepatic regions (%/mr hepatic parenchyma), the

level, In

However, these histopathological changes were recovered by SCE
numbers of inflammatory cells (cells/m’ hepatic parenchyma) and the number of degenerative hepatic cells
(N/100 hepatic cellls) which were significantly elevated after APAP injection, Furthermore, SCE down-regulated
the contents of hepatic MDA and up-—regulated hepatic GSH, SCE also inhibited the decrease in the expression
of pro—caspase—3 by APAP treatment,

these data indicate that SCE protected APAP—induced hapatic damages through
antioxidative and anti—apoptotic process., These findings the significant therapeutic potential of SCE during

Conclusions : Collectively,

APAP—induced liver injury,
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Phenylmethylsulfonyl fluoride (PMSF), MDAYX Sigma
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aspartate aminotransferase (AST), lactate
dehydrogenase (LDH) kit= Pointe Scientific Inc,
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buffer= Cell Signaling
MA, USA)olA Y33,
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o] AASHATE SCE 50 mg/kg®t 100 mg/kgs 49 &<t
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Scheme 1. Schedule of SCE and APAP treatment /n vivo
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W HAIEZS] 4= (N/1000 hepatocytes)E Abs /g4
Z] (DMI-300 Image Processing; DMI, Korea)S ©]&3}
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7. 7 2% $9 MDA ¥F 574

Z+ 22 0.5 goll 4.5 ml9 1.15% KCI& Y1 #2338t
o FASN 500 woll 1% phosphoric acid 3 ml¥}t 0.6%
thiobarbituric acid 1 ml& ¥ & 95TA 4587+ &
44 A3 & 4 ml9) n—butanold ¥-L Z 3000 % goll A
2087 AR diEE T AL FHoto] 535
nmoA FTFEE =F3Htt. MDA Standard curve:
1,1,3,3—tetraethoxypropane (malondialdehyde, MDA)Z
AHgSte] 535nm FHEE SA5HA
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&3 7 27 0.1 g2 0.9% NaCloll A&ste] 7+ =37
o] 77} g== stk 1 mle] 5% MPA bufferS 91
glass homogenizer2 utdate] #A3HZ F 15000 xgollAl
2087 dAEFSEH  YdEEs U AedS
10000 xgoll 4 1087F 2l o RaRelste] ASele Hal
Fou, AEY 30012t GSH determination kitol Q1= Al
oFol solution R3 600ul, solution R1 50ul, solution R2
50US AR EF3HY vortexS 3 F 25T 9 T ol
A 108 59 932 A7l & 405nm SHEE E5A
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9. Pro—caspase—3 @& g

2% 7+ 24 0.1 gol 1ml® 20 mM Tris Cl (pH
7.5), 150 mM NaCl, 1 mM Na2EDTA, 1 mM EGTA,
1% Triton X-100, 2.5 mM sodium pyrophosphate, 1
mM b—glycerophosphate, 1 mM NasVOs, lug/ml
leupeptin, 1mM PMSFZ 3-§3t= buffer® P #&3HA
2 F 4CoA 208 B¢ 15,000 g2 YA St dL
FeHE BCA HFHE ol8sto] FFstant, Aste] 42
protein 50ugS 10% sodium dodecyl
sulfate—polyacrylamide gel (SDS—PAGE)®| Z7|9%ZA|Z1
& olzdS NC membrane®Z transferd}tick 9]
membraneZ blocking buffer (5% non—fat milk®} 0.1%
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Tween 20& R3S PBS £IMZ 247t blockingdt F
pro—caspase—3, actin®] antibodyZ PBSo|| 3Al&le] HRe-
AFeh ¥k & 0.1% Tween 20& 353t PBST fojo=
A|Z3t TS, 2% antibody?l rabbit anti—Goat IgG®} wF
SA1Zl & ECL detection kit
(Amersham Biosciences Corp., Piscataway, NJ, USA)S
ARgete Tzl hE HeE FRISHATE Densitometric
analysisE® ¢3] Image analyzing system (Ultra—Violet
Products Ltd,, Upland, CA, USA)Z AR5}t

chemiluminescence
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1. SCE7} APAPE =¥ Zhe] sty W

Sl A= 9

SCE7} APAPE =¥ J4 A dish 7= 235
a3E Bristy] $Js] ERASEHE HIE dEeE da
ALTE Normalo|A: 52.80 + 4.52 TU/Lo|glout, APAP
2 A §&% A9E 133,20 + 12,37 IU/LE 93t
A F7kstct, o3t F7k= SCE 50, 100 (mg/kg)d] &=
o2 ZHzF 9560 + 2.86, 72.40 + 10.71 (IU/L)E |9
sHA Z4Astgct (Fig. 1A), ASTE= NormaloAl= 38,40 =+
4,35 TU/LoIQ)o}, APAPE ZhSAFS S=3F #9= 98 80
+ 11.41 IU/LE {98 F7staed, olyd J7ie=
SCE 50, 100 mg/kg?] Eo& z+zZ+ 63,20 + 5.23, 57.40
+ 10.92 (IU/DE #9JstA 7434t (Fig. 1B). LDHE
NormalolAE 60.60 + 17.68 IU/Lo|gloLt, APAPE 7t
SAS 93t Ao 21420 + 48,12 IU/LE 934 &
7hstgem, olgdt Z7= SCE 50, 100 mg/kgd T2
Z+7F 173.80 + 36.38, 49.00 + 22.45 (IU/L)&2 7439
o, SCE 100 mg/kgollAE ool A= (Fig.
10).
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Figure 1. Effect of SCE on Enzyme levels in APAP—induced liver toxicity.

ALT(A), AST(B) and LDH(C) activities were monitored in the serum of rats that had been orally pretreated with SCE (50 or 100 mg/kg for
4 days) treatment. Blood samples were obtained 24 after APAP (APAP 1.2 g/kg, body weight, p.o.) treatment, Values represent mean =+
SD (n = 5) (#, significant as compared to normal, ## P{0.01; *, significant as compared to APAP alone, ** P<0.01)
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sHos WS 9 A3, APAPE Foltt A9 1HAZol T
=3}, APaA) ZHEY 24 U GFAE Bew gL &
AFAA Tt 27do] BATGOU, ofF APAP Folo] o

Tt &2 SCEY| Folof o] AAsHA A=A (Fig. 2).

Figure 2. Changes on Histological Profiles of the Liver.

Note that centrolobular congestion, necrosis, inflammatory cell infilirations were detected in APAP alone. However, dramatically decreases of
severity of these APAP—intoxicated hepatopathies were detected in the both two dosages of SCE treated mice as compared with APAP
control, respectively. Normal (a, b), APAP alone (c, d), SCE 50mg/kg (e, f) and SCE 100 mg/kg (g, h) Dosage—Treated Mice. C, central

vein, All HE stain; Scale bars = 80x m.

7+ ML NormaldlMe 4,76 £ 1.17%S ey
oo, APAPo| 9siAE 4960 + 10.51%=2 2|3}
A FAEAT. 28y, ol 7t W& F7h= SCE
50, 100 (mg/kg)ollA Z+zh 29.38 + 9.00, 13.81 =+
5.74 ()2 F98tA a3ttt (Fig. 3A). E5AIZY

SCE 50, 100 (mg/kg)ollA 319.80 + 139.40, 64.00
+ 22,74 (cel)E FY3tA #FastHTH (Fig. 3B). ¥A
A EZ9 & NormalolAlE 17.40 £ 5.59 cell&
1oy, APAPO] 93jAE 239.80 + 62.85 cell2
oAl F7HE T, 2y, olEe WA ThAlES £

H-& = NormaldlAl&= 16.60 + 13.65 cell& e 9] Z7F= SCE 50, 100 (mg/kg)ollAd 137.60 =+
Ao, APAPY 3A+= 614,40 + 190.42 cell2 & 41,73, 51,40 £ 13.90 (cel)Z FY3IA TA3ATH
AgstHA F7HE[AT. 2y, olHF FFTHE HE&S (Fig. 3C).
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Figure 3. Effect of SCE on hepatopathies in APAP—induced liver toxicity.
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Hepatopathies were observed in the liver of rats that had been orally pretreated with SCE (50 or 100 mg/kg for 4 days) treatment. The
liver samples were obtained 24 after APAP (APAP, 1.2 g/kg body weight, p.o.) treatment. (A) Percentage of hepatic degenerative regions
(%), (B) Numbers of inflammatory cells (cells/mm?), (C) Number of degenerative hepatocytes (N/1000 cells) Values represent mean + SD
(n = 5) (#, significant as compared to normal, ##P<0.01; *, significant as compared to APAP alone, **P<0.01)

3. SCE7} APAPZ®
leveld] U]X]& A3

#=9 7k=Ae] MDA

SCE7} APAPE {=¥ X|d3piste] gt oA axs 4t
HR7] st MDA k& ZARE 23l NormalollA MDA
2 100%2 3tES wl, APAPE ZHEARS SEd AS:=
150.18 + 19.37%=2 FootA S7Istgen, olzjg 7k
SCE 50, 100 mg/kg® Fo4=2 Z+zZF 99,92 + 2.61,
100.91 + 12,42 (%)2 2390t (Fig. 4).
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Figure 4. Effect of SCE on hepatic MDA in APAP—treated rats.
MDA levels were measured in 10% homogenates of liver samples
from rats subjected to SCE (50 mg/kg or 100 mg/kg) for 4 days
and then treated with APAP (1.2 g/kg body weight, p.o.) for 24
hour. Values represent mean = SD (n = 5) (#, significant as
compared to normal, ## P{0.01; * significant as compared to
APAP alone, ** P<0.01)
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4, SCE7} APAPZ #43 7k23 9] GSH level
o Wil 9%

SCES] ghitst adts &33t7] 8t 2k =Y 9] GSH
TS TES A3 Normal 159 GSH leveld 100%2
39S mW, APAP 152 71.99 + 3.42%9 GSH level&
Ho]l APAPo| 93 GSH7F #olstAl #4astach azu
SCEE 50 ¥ 100 mg/kge EAo|A zHzt 90.65 +
11,09, 98.55 + 11.07 (%) 222 GSH levelS 3|EA]
At (Fig. 5).
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Figure 5. Effect of SCE on hepatic GSH in APAP—treated rats.
Rats were subjected to SCE (50 or 100 mg/kg) for 4 days and
then treated with APAP (1.2 g/kg body weight, p.o.) for 24 hour.
Hepatic GSH levels were determined as described in the materials
and methods section. Values represent mean = SD (n = 5) (#,
significant as compared to normal, ## P{0.01; * significant as
compared to APAP alone, ** P<0.01)
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5. SCE7} APAPZ X% pro—caspase—39]
gl WhEo] ujX]= JF

APAPE k¥ ZHA|Z ZpEAte] ulx]= SCES| &3 4
H17] ¢l pro—caspase—39 @A HHLS FA®E 2
3}, SCEE APAPe| 9J&] #H4E pro—caspase—3 UHHFE
ARAHer  ZIRAFEHT  (Fig. 64A). ©d IAZFE
densitometer® =735} NormalS 100%2 39S 9,
APAPFL 4310 + 9.78%Z W@Fo] Go3HA 723
©°m, 100 mg/kg? SCE Fo=Z 23l 94.54 + 12.52%%
wrdgko] FoJskA Skt (Fig. 6B).
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Figure 6. Effect of SCE on expression of pro—caspase—3 proteins.
Total tissue lysates were obtained by homogenization and
centrifugation as described in the materials and methods section.
Pro—caspase—3 proteins from total lysates were monitored by
immunoblot analysis. Equal loading of proteins was verified by
actin protein immunoblotting (A). The relative protein levels were
measured by scanning densitometry as described in the materials
and methods (B).
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(NSAIDs)A zlEAe Hla] 837t Aote o2 de
E8ET Sl= HENFARA, ARFE 58PS FF IA
of Fastt EF Rl 54 IHEALS Uk AR &
A Yot w2 AEOJOFR (FDA)Z APAPE 317
4g olE HAHSIA Zst=E skl glom, Zho] ypmiu
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APAP9]| ot 7 o5t PRI N
N-acetylcysteine (NAC)9| Xgai= & djA glom,
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T} Z2 2495444 AP SCE 93 HAadEe g ¢
At E3ZF Normal?] 7FRZA9] WAL 476 + 1.17%
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GSHE= vy —glutamylcysteine  synthetase®] 23}
cysteine, glutamic acid, glycine®]gl= Al 7§19 oAb

r\l

oft st

Lo

¢

¢

— Vol. 26, No. 3, 2011
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Fae SCEY| o3 IEErt, webs] SCE= APAPE &

H HEAA GSHE 1z WAt AZIASE A
PoEXN 7 BHE 8-S UIdstes AeE FE5H
APAPo]| 2Jgt 7k&Ao| necrosisoll o3t AHQIX] &
apoptosisell &gt ARIA= oR7AA] WIS YA A=
SIAT, W AFAES APAPY gt 7AYo
apoptosis®l 7]21&cha wEslm P 1 Az} APAP
o 9J3l pro—caspase—32] W&@o] A% o] apoptosis’} F
EEPSES 2T 4 e, SCEo oaf wdzFo] thA
Z7VE 9t webA|, SCEE= APAP7} k=3 apoptosis ZH3
< YAFCEN 7+ &FE ¥ AR ARIHY,
apoptosis I7FoI4 SCES] et J&E +3st7] sl
= d77 o gesit

ojAte] AWNEZHEl SCEE APAPZ £:d 34 7H=E
o tisl RoF Es aAE JHxl AeE AyZEw, ol
SCEe] 7tRs aIE= F&3 GSHO Zhado digh Wo] &3
oF AAI}AS A aaE AP = 9ot &9, SCE=
apoptosisZ FEEHE 7FHEAOA pro—caspase—35 AT
O2ZH 7t BFo| [T FAeg FZHT ol AZFol 1
4ol gt A 2 XEARA S E8MeEE B & A
o2 FT AFS gt AL A7F 2aT AeE A
Zrgt}

1

ol

o

&

A =2

=

B dFE Acetaminophen (APAP) ©3] FEoz FA 3t

54L& L rate] diF A¥S EFEE (SCE)Y HEZ
aNE ikt

I A3} SCE:= APAPo| o8] Z71El ALT, AST, LDH
2 9 7F 249 HAZE, MA|E 9dSAEY £ 9 ¥Wg T
AMZ=4= hepatic MDA FE F95HA HaAHoH, ES
APAPo] 98] 7Z+4 % Hepatic glutathione (GSH)E §9J3}
A 7R olE AAE Hol AFF2 APAPE {&
H FA4 7H=Ael g8 fo2t B 535 UeHigled, &
3] GSHY #AAE dAIstaL AAIEHE o a2X] 7tRE
25 vehd AeR B Aot
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