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Study on Antioxidant Effect of Lithospermi Radix on Liver Cells Isolated from
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ABSTRACT

Objective : This study purposed to investigate the anti-oxidative effect of Lithospermi Radix (root of
Lithospermum ervthrorhizon S.) on liver cells isolated from oxidatvely stressed rat by AAPH.

Method : We investigate effects of Lithospermi Radix(LR) and its fractions on normal liver cells'
proliferation. And the amounts of SOD, GSH, catalase, NO, MDA production by liver cells isolated from

the oxidatively stressed rat by AAPH also were measured after incubation with various fractions of LR
extraction.

Results : LR and its fracitons showed no toxicity on the normal liver cells from rat. LR and its fracitons
increased the acitivity of SOD and reduced the amounts of NO and MDA in the liver cells from the
oxidatively stressed rat.

Conclusion : Lithospermi Radix could be supposed to have antioxidant effect on live_r cells with no
toxicity.
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IS dFebade) giRe g FAse] 9u, 1
HF taiMEe Y, guopzw? Zgjuz
Fobaw® g Balopafe= B% 2% 3 (Boraginac
eae)oll 8= AR Lithospermum erythrorhizon
Siebold et Zuccarini ¢} ¥ o] o}, FIFof
A 2000370 HEELE A euchroma, ¥ L.
erythrorhizon 52 RAFEEKE A guttatad ¥l
3}31, o] 712H FEEE A euchroma & s}l
31, AA] L. erythrorhizon & BEHEZ 12319
o1}, 20063 BV M £ L. erythrorhizon & 4}
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ojn] dgHoz BIEHYAT NHEE o] &F %
fRe] st APATFo dalME obFAA A3
BuHZA ow 9ot

ole] Azks 3 FHo PAHEE oz dto o
Shefdol %iRe) 7194 R F250] gle AH L.
erythrorhizon?] A3l oA &3 H¥S 843
I R AAE AYUle Haslhs wpolth

)

s

3}

f
RN

e :io

it

i
o >
m{oggﬂ

(X oo
o
R

®
oy 2
e el
ot 8

AS @ Wy

1) 2y

Age) AHE-E #iR(Lithospermi Radix; LR)-
5 2T 226X 2006 3% Ay 23 A
+3d 1289 78t 7jde Al FA9 <
Zediste gefAiEt Exstudo ZAHsA
o, & e 2SIHAHNE o8 EE

Mol AZ F AL

to |o tjo tlo oy

TEL 65%9 47 Sprague-Dawleyd #FHE
(FU vlo)leydazRy FFol HIZUNA
DPASAEE RN, IR BES FEI
TF8T, AL 2:2TE #A5d 1539 3 484
#R30] FASAZ F AFGol ARSI

3) Alek & 717

Ethyl alcohol, Methyl alcohol, n-butanol, Ethyl
ether, Ethyl acetate= Samchun Chemical (Korea)
A AEE AHE3E9 2, DPPH(2,2-diphenyl-1-pic
rylhydrazyl), TBA (2-thiobarbituric acid), D-PBS
(Dulbecco’s phosphate buffered saline), Sodium
phosphate  dibasic, Sodium phosphate monobasic,
Acetic acid, Sulfanilamide, H2504, Potassium
phosphate, Phosphoric acide Sigma (USA)A} A&
&, Fetal bovine serum (FBS)E Logan (USA)A}
A)EFS, SOD (superoxide dismutase) assay Kkit,
GSH (glutathione) assay kit¥ Dojindo (Japan)A}
A E-&, AAPHI[2,2-azobis(2-aminopropane)hydrochl
oridl= Wako (Japan)Al A|%-Z, Catalase assay kit,
Nitric oxide assay kit, Lipid peroxidation assay kit
£ Oxford Biomedical Research (USA)Al AHEL
ARESIAL, Z1EF dRE AR EF Al AR
Ak

Boaxd AMg-" 77l Pulverizer (Rong
tsong, Taiwan), Rotary evaporator (Eyela, Japan),
Air compressor (Tamiya, Japan), Homogenizer
(OMNi, USA), Research microscope (Becton dickin
son, USA), Centrifuge (Hanil, Korea), Fume hood
(Hanil, Korea), Clean bench (Jeio tech, Korea), Bio
—freezer (Sanyo, Japan), Spectrophotometer (Shima
dzu, Japan), ELISA reader (TECAN, Austria),
Ice-maker (Vision Scientific Co, Korea), LC-10AD
(Shimadzu, Japan), Electric chemical balance (MCI,
Germany) So|th.
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gl B Ngol SHF 40nE W FA40]
o2 ofgf 7} 89) (n-hexane, ethyl ether, ethyl
acetate, n-butano)E ©}-&3}d] TWAFoz BRI
Atk Poln BY AHBEL PAZHANE 0%
ate] Sl E 3] AAL T APl A3
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(1) TAE &g

6% 79 SDA #F9 T =FAS AN
t}. Ethyl ether® ©o]&3te AHFEL vzA2l
3Z g9 "3} HBSS(Ca2+, Mg2+ free)s 54
3 BHZ duS HoaA FE9 gdg BE
wWEA Y. 2HE& FA FAZA RPMI 1640
media(with 10% FBS)$} collagenase typelV(300u/
m)E Y3 AoX 9027} incubation 33, o]uj
2029 A EEo] FoEX AR 2t
2 zoFdch 7 22L& HBSS(Ca2+, Mg2+
free)& AME3lY mesholld Zold doj) A8 E
A4 2Hste 53 HIE 63%S 36%9] percoll
g o]&3te] 7tM 9} Hed3le lymphocyted ¥
AAT F ARSIk

(2) TAE ujF 2 B8 H¥ 549 234

228 AEE RPMI 1640 mediad] 10%2)
FBS9 FAAE Ael3t complete medias ©)-&3}
of wjFsth 5x105 cell/well 2 MEE £33 &
Rz Ao B 1%2 FHMald 1048 BF
Sl 72X 9t 36ToA vttt wigd A
¥ & harvestd}?] 12-18A17F Aol [3H}-thymidineg-
1Ci Ags|F3, HEE beta-counter (BECMAN)
o] AM23l= safe cuvetted] H00u¥ EFIS,
cocktail solution 2mE A7} 3 F thynudme«]
uptakeE beta-counter2 13} H o)
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(1) SOD activity

SOD #Ax+= SOD assay kit (Dojindo, Japan)
& olgatd 40nmolAN FHES 4 & SOD &
AT g Aitslgh

(2) Glutathione

ZA W glutathione 32 kit (Dojindo, Japan)

g o]§39 4BnmolA FREE SHMAM ZHE
At

(3) Catalase

Catalase assay kit (Oxford Biomedical Research.
USA) £ o]&3td ZAsH e, 520nmellA &3

T2 2435y Adsidch

(4) NO assay

z& g NOFZHS Nitric oxide assay kit
(Oxford Biomedical Research. USA)E o]-£-3ld
450nmol X EJTE A3 ADE A

(5) Lipid peroxidation

Lipid peroxidation assay kit (Oxford Biomedical
Research. USA)S o] &3l &334 5386nmolAl

E}EE 243 & MDAE AAtsig
5) EAIXz|
B Adox A& Aol Bl < means + SE

2 yehiglen, %74}?2}"‘4 EAe t-test® Anova
multi t-test(JAVA, Bonferroni Ver 1.1)5 4A|8te
p<0.05 & wW foAo] e Aoz ATt
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[3H]-thymidine] uptake =2 3 ¥k gz
7o HFA n-hexane ¥¥3 E RIYEL 3
AENA F2Ao] F23}A(p<0.065) Z7}18dcHFig.
1).

Cell survival (%)

Control  Total ex. n-hexane  EtOEt EtoAc

n-BuOH  Agueous

Fig. 1. Cell proliferation with various fractions of LR decoction.
Liver cells from oxidatively stressed rat were prepared and
cultured with 1% diluted solution of various fractions of
Lithospermi Radix decoction, and the cell survival rates were
measured. Values represent the means * SE. # p<0.05.

2. §FHie $o a3 x5

1) SOD activity

A3 AEYHAE B ARFTEY AT &
fRel Agd g Hdejdo] oy RYEL ¥33 3
347 st d2 AFE wjkdo A SOD SAE
£ A gz vg) dE HIds 3 e
AEo A SOD E4%7F #-238H1(p<0.01) 75151
HFig. 2).

o

% of SOD actvity

Control Total ex. n-hexare EtOEt Et0Ac n-BuOH AQueous

Fig. 2. Effects of various fraction extracts of LR decoction on
SOD activity in liver cell culture supernatant. Liver cells were
isolated from the rats that were injected intraperitoncally (i.p.)
with AAPH for 7 days (50me/ke/day). The cells were cultured
with various fraction extracts of Lithospermi Radix decoction
for 3 days. The supematant from the liver cell culturc was
removed and SOD was estimated at 450nm by ELISA. Values

represent the means = SE. *x p<001.

2) Glutathione A4 w3}
A5E 2EYAE e HEFE 7HA|Fo) &
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£ =233 2Zd vl 4E AZE I} ZE
M EZNA glutathione $HEo] Z71slgey &
AL YEAl &9kth(Fig. 3).
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Fig. 3. Effects of various fraction extracts of LR decoction on
the level of GSH in liver cell culture supemnatant. Liver cells
were isolated from the rats that were injected intraperitoneally
(ip) with AAPH for 7 days (30mg/ke/day). The cells were
cultured with various fraction extracts of Lithospermi Radix
decoction for 3 days. The supernatant from the liver cell
culture was removed and the concentration of glutathione was
estimated at 450nm by ELISA. Values represent the mecans *

SE

3) Catalase EE ”ﬁ
/\]—i}_?ﬂ AEa]]

A HH°§°-‘,‘°1]/\1 l/}E}L}._ catalase«] T HIE
el dgot EAH e AUAkFig. 4).

lijjji

Convot  Talalex. n-hexane  EtOE1 EI0AC

0-BuOH Aagueous

Fig. 4. Effects of various fraction extracts of LR decoction on the
level of catalase in liver cell culture supernatant. Liver cells were
isolated from the rats that were injected intraperitoneally (ip.)
with AAPH for 7 days (50me/ke/day). The cells were cultured
with various fraction extracts of Lithospermi Radix decoction for 3
days. The supernatant from the liver cell culture was removed
and the concentration of catalase was estimated at 450nm by

ELISA. Values represent the means * SE.

4) Nitric oxide 4™ St

A3E ~EYAE B2 AHFES ML £
RY gAY 9 AgA) o BIAEL AP ¥
AE wgdd M JeltE NOY &3 wis 9l
3. glEzFol Bl 2E Mg I EE AE
oA NOo &=ko] Fo3lAl(p<00l) A
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contol Total ox n—hexane EtOE: EtOAc n—BuOH  Aquecus

Fig. 5. Effects of various fraction extracts of LR decoction on the
level of NO in liver cell culture supernatant. Liver cells were
isolated from the rats that were injected intraperitoneally (ip.)
with AAPH for 7 days (50me/ke/day). The cells were cultured
with various fraction extracts of Lithospermi Radix decoction for
3 days. The supernatant from the‘ liver cell culture was removed
and the concentration of nitric oxide was estimated at 450nm by
ELISA. Values represent the means * SE. * p<0.05, **: p<0.0l.

5) Lipid peroxidation Hx|& 2t

A5le 2EYAE W AEFE FHAX ¥
o] Agd L Agtdo o RYEE AP F
AE wgdels Jehls MDA 33 Wds &
ol &t txFo] B8 n-hexaneT(p<0.001),
n-BuOH#(p<0.001), 28] ¥z F(p<0.01)9]
2% 9% 242 JehiAtkFig. 6).

Contol  Total ex.  n-hexane EtOEt Et0AC a-BuOH  Agqueaus

Fig. 6. Effects of various fraction extracts of LR decoction on
the level of MDA in liver cell culture supernatant. Liver cells
were isolated from the rats that were injected intraperitoneally
(ip.) with AAPH for 7 days (50me/ke/day). The cells were
cultured with various fraction extracts of Lithospermi Radix
decoction for 3 days. The supematant from the liver cell
culture was removed and the concentration of MDA was
estimated at 450nm by ELISA. Values represent the means *
SE. *x p<Q0L, *** p<0.00L
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SiRe) RS dgern? graE Fajuz
Zobaw® g 2@k e 2% X3 (Boraginae
ae)ol] £33} AR Lithospermum erythrorhizon Sie
bold et Zuccarini 9] &2 ol oy, FIIAY
ol 2o 7o HEEEE Amebia euchroma (Royle
) Johnst. 2& RFEEE A guttata Bunged] ¥
2 5] gioh

AR L. erythrorhizon 2] 4¥2 2 & naphthoqui
nonesA AMA9¢) acetylshikonin®} 2 [EI#%#<] propi
onylshikonin, isobutyrylshikonin, B,8-dimethylacryl
shikonin, isovalerylshikonin, B-hydroxyisovalerylshi
konin, a-methyl-n-butyrylshikonin& &-&3t32 9l
o m® Jithospermic acid, &) FA2! lithospermo
side, allantoin”, fithospermidin A, B, C& &3}
Qon d7tzol= AEQl pyrrolizidine alkaloids,
hydroxymyoscorpine, H|E235F A%<l shikonofuran
A B C D E F& &#3ta 1, oyl caffeic
acid, stearyl alcohol, 1-epicosanol, 1-docosanol,
1-tetracosanol 5 ol2~®H 2 3}ES 8313 Uk
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© 44 azo FFEY dFozA QR
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S @, HAEA} ¥HE3 carbon radical
AA8A =9, carbon radicale THA  peroxyl
radical & /438t oz} Fejo HEHH Ex9} 2
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Superoxide dismutases(SOD)t ¥4t3} A4 E
FAME 74 del 978 ASE, superoxide
radical(02-)& ksl (H202)9F AHA(02)2 A
A0 2 superoxided] FAE A= 50
& &4 FA(metalloenzyme)2 GeiA o’ B
AHA FA 50l Frd APFE THAE
o % MEd P Hglde] RIAZL A ¥
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hydrogen peroxideE H20Z 3HUAA 2k5}4 ~E
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