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Effect of Alcohol Extract of Plumula Nelumbini on Carbon Tetrachloride Induced Rat Liver Fibro-
sis: an Experimental Study GAO Tian-jiao, DONG Lei, SHI Hai-tao, and LI Xian-mei Department
of Gastroenterology, Second Affiliated Hospital of Medical School, Xi' an Jiaotong University, Xi' an
(710004 ), China

ABSTRACT Objective To study the protective effect of alcohol extract of Plumula Nelumbini
(AEPN) on carbon tetrachloride (CCl,) induced hepatic fibrosis rats and to explore its possible mecha-
nism. Methods Totally 32 male SD rats were randomly divided into four groups, i.e., the normal control
group, the model group, the high dose AEPN group, and the low dose AEPN group, 8 in each group.
1 000 mg/kg AEPN was given to rats in the high dose AEPN group by gastrogavage at 10 mL/kg, once
daily, while 500 mg/ kg AEPN was given to rats in the low dose AEPN group by gastrogavage at 10 mL/
kg, once daily. Hepatic fibrosis was induced by intraperitoneal injection of CCI,. Serum levels of alanine
aminotransferase (ALT), aspartate aminotransferase (AST), and albumin (ALB) were examined using
automatic biochemical analyzer. Activities of superoxide dismutase (SOD), contents of malondialdehyde
(MDA) and hydroxyproline (Hyp) in the hepatic tissue were determined using colorimetry. The degree of
liver fibrosis was observed by HE staining and Masson staining. The expression of a-smooth muscle actin
(a-SMA) was detected using immunohistochemistry. Results (1) Compared with the normal control
group, serum levels of ALT and AST obviously increased and the serum ALB level obviously decreased
in the model-group (all P <0.05). After treated by AEPN, serum levels of ALT and AST were lowered,
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and the serum ALB level was higher (all P <0.05). (2) Compared with the normal control group, colla-
gen deposition was obviously seen in rats’ livers of the model group, and pseudolobule had formed; in-
flammatory activities and fibrosis degrees were serious ; contents of Hyp also increased (P <0.05). After
treated by AEPN, collagen deposition was obviously reduced with no obvious pseudolobule; inflammatory
activities and fibrosis degrees were alleviated; contents of Hyp were also lowered (P <0.05).(3) Com-
pared with the normal control group, contents of MDA in the liver tissue obviously increased, while activi-
ties of SOD obviously decreased (P <0.05) in the model group. After treated by AEPN, contents of MDA
in the liver tissue decreased and the serum SOD level significantly increased (all P <0.05).(4) Com-
pared with the normal control group, the expression of a-SMA was obviously elevated in the model group
(P <0.05). After treated by AEPN, its expression was obviously lowered (P <0. 05). Conclusions

AEPN could fight against CCl, induced liver fibrosis in rats. Fighting against lipid peroxidation and inhibi-

ting activation and proliferation of hepatic stellate cells might be possibly main mechanism.

KEYWORDS

JHEFHEA ISR TE 25 Fh U B N 9 hE 447 . 2540
AR ZRSEVERT , 16 A 0 AT 2 240 i S LR 2T 4k 4
M2 AR AN PR S AR e B ek A . H AT R
B, IR A0 (hepatic stellate cell, HSC) &A%
FELL T ECM TUARM) 2R IR, — 2 L) n)
PO R AN BT 5 ) HSC i , ELAT ) S 56 v i
AEALRIVE ], X A NRIEBEHT AR (4B &R E.
S MR ERZRR , WEARTEARGR) A1 20 B OR3P 7K s R
BTG AFLFAE R SRR " o ARSI
T RIRPUEA AN - Co 30 1 S5 B PR 27 AR A A
I EATET U4 b 25 R IS4

Y0 (Plumula Nelumbinis ) kB 3 B 4 3
() AR SR R ZE PR, J€, A TH O, 534, 1k
I, RGN, B RTA SCERHE 2 A W RIS A B
H BUIRBT EAVE ] G S 5 1 S il 21 4 Ak
LR SR A 5 2 R 25 BE L 3 T O BRI
BT RO SRS U 55 A D R A R B 2R S
BRI B . ASURAZH R A9 B0 R 3 O i R A
PEHERT SRR TR, A B9 e B 0
YA BRI B B S BR e Sbihs B A Ak
BE 7, X ZEL PV % IV 0 M P 8 A A R R T R
JREEZ X CCl, BOK BUNFLF A B i e i e B
X OB 0 R B S B e P 2 Ak i) /R B i
RIWAHHTE . E# R CCl, 55 K BUH£F4E bt
B OO BRI 0 R B 2R 4R Ay O VR T, iF
S HBUNR BTa S AR I B i - ALK A0 33 B 3% AL AR
FH NS BT A ny AT RedIL]

RIS

1 W EEMEY: SD KR 32 2, SPF 4, ik
it 190 ~210 g, H VY %2 3¢ 3 K 24 5L 56 3l Py ol 4

alcohol extract of Plumula Nelumbini; liver fibrosis; lipid peroxidation; hepatic stellate cell

ft, AL Bk Bk 2013 - 035,

2 2 N AN E O T2 2 A (A
M HZARA A, AHHS 130101, T OREERY)
FEEO I, R B 10 59 70% £ J Jin 4 [a] 7 412 B
2 K, 50900 60 .45 min, ibuE, A IR, J5 2 et 7%
KA STz e 4, dil i 1 mL &4:2255 g i
GAAWEE , —20 CORAFE T, lm TG A= B3R K i
JSUAF ;A B, 2 B Eh 1Y *2 52 38 K 2 B 24 B 24 2 R 5%
B, B WO A S5 S0k 6 ] I EE R4, CCly, 43T
gy, AR TR A Tl s MO, fh2pe i, pd 1] R
TMEA B AR, ALY LR (SOD) | N [
(MDA) MR (Hyp) I 1250 & 48 b e st il
A=y ISR s SR BT R B o P IELILEN & 1 (a-
SMA) Bt {4, Proteintech 2\ ] 7 f; SP-9001 His-
tostain™-Plus Kits &% ZLI-9018DAB Kit,dt. 542
S AEYHARABR A E ™04 A AT

3 S GEBIRZG T RABENIECTRIE S
g4 4 IE R IR BRI O R R R I E T
OMEFI AL, 4 8 o BRIEH X A, HAK 4K
FLA CCl, SHHEiLL 4:6 (VIV ) FL il i 40 % 7,
W5 mLkg (& BURR &) 8 B E S, DL i
2.5 mL/kgiES, IEHXFBRLLLL 1.5 mL/kg 4 5
TIE ST, AR AR 1 R 8 JH PR R
BRITIER IR E, A BROK, 1B X445 710 mbL/kg
EMAEMSBEKES, BH 1 K KA % T
10 mL/kgRE M AEFRERKHE S B H 1 WG EF O .
IG5 & 4145 51 000 mg/kg & 500 mg/kg R % 1
OEEERYIHE10 mLKgHER B H 1 IR, HARESH
SCHRL7 TR . T R 25 2 3 AR, TR BRAET o

4 KsbrS T 8 G, KRAEE 12 h, FR
R, 10% KA SIS 30T 3 mLkg MR, Z.0



- 1478-

o E PP LS A 2k 2014 4F 12 A5 34 455 12 11 CJITWM, December 2014, Vol. 34, No. 12

JER I 3 mL,Z» B I3, —80 CARLE, WU 45 - [a] —
TROLLLLY, — 5 4 % 22 58 F I I A 61 A 4L
ZURIAEIER , 5By MG A T A RE s

4.1 JEHE2EUEE AV R, 1T HE & Masson
Yuta, B WL I 20 M AR P e S 2 4k 1 A T g 41
TER2AA . RAENE BB 0 N AT AT BE 43 s o
S MR AR 2 2 R FEEIF R B A 77 ) 1 & PR T
P IAEN B BE 4T PO ET AR BE 43 AR, L2 1,

4.2 IMiEFAERR B4 B B AT A0 E
K BRI N PR Z L RSB (ALT) (R R L5
fits (AST ) Je I3 F1 8 (1 (ALB) 7K,

4.3 JF41ZI Hyp &aile  fie R & vl il 4
N FHER K fif i 2 Hyp 5o

4.4 JHALVARIERIE ORI
FEEA 200 mg JHAEFRER KM R 03 A3 Fie iR
R SR B PR 53 2 SOD \MDA 7K,

4.5 o-SMA fudifeiets RGP R, 17
GoREAI ALY €8, , F a0 G U e T e e, B Sy
B 58 b P Gy 414k 45 50 Leica QWin 1853
Br A A 1509 BE (B ( density mean) .

5 GiilJrik R SPSS 13.0 HfF TS
FHAMHT. VORI X 5 225 RATIEAFFHER 3
FEFHR S | A A A 7 2 A R
P 207 22 400 2 T LU RER FH LSD-t Ko s A3
S5 9 53 W7 A P LA 5 R0 ST TR G e, P <
0.05 Hy2% SAT Seit2: 78 X

& R

1 ARG R AR L (1.2, 2)  HE Jet K
Masson 255 7, 1E % FRALI /N 25 46 52 4 35 Wi
JHF 400 i 2 2% 2RotR 1l DU JEL O HES ), T 7 A8 S IRBE,
T X TCLF 2 41 2088 1E S R Ve AN i . A A 41K
53 1E 5 JHE /DN I 235 g e R s 2, PRI 48 ORI IEE /1N
IR HE X AT L e 27 4 41 4 16 4E R R AR 2 .
MR £ 4k (R B, T 440 6 R 107 A8 M S 3R 8 ™ 5 TE %
B R AORTFET il . SRR 8, 35 T O FE AR Y6
G LI NS5 R R ZE L, /0 T 440 i Mg s A8 4
GAEAN ML /D, T Y 241 2058 B 3 A (WL 408 1 £
Yo, ETF O BERE Y AR £F 2 A R i i Y
ZHAH E B SR AIG

R RPEITR SRS 3h 70 RN LE 4 AR B 1 Wbt

RAETE BT (G)
I (H) Sy —— T FUACTEEZ I (S)
1 ICEXIGE DR SR IRIEAE A AT AEALY R SR R S S/ A 27 A
2 BREEIEIASE  ARTE A ARRIRFE SR/ MA CA DR RSP AL (27 2T BATE /-2 4 £ B
3 HEEREEIRSE  ASVE A RPEE LR IR A LR 4E IR /N2 ZETL, TEATRE AL
4 HTREINE B EIAETEIE, 232t (/0 R3E) BT A

AL B

A N IE X B 5 B OAREAIAL 5 C D370 i R k4L 5 D e 7 oA S 20 5 57 3 7 A M S 44 DX 3k
1 HUREITHSEHEIE  (HE, x100)

A NIER N IRL ;B AL s C 3T 0 B A2 DN T O R 21 5 5 Sk s o e JE 4F 4 X da
2 FHKRBITHLURPENE  (Masson, x100)



R Y PSS A ki 2014 4F 12 46 34 #5512 1 CJITWM, December 2014, Vol. 34, No. 12

- 1479-

FEERAE TG S EE A LA LA, 2 R A GeiT 2 L (H =
25.525, P =0.000) , £ZF 4 fb o W4 A LU, 25 IR
it X (H=25.687, P=0.000).

K2 AYUTIERAE T S5 S PR LT HE LR 73]

- . RIETESNE R (G) LR (S)
01 2 3 4 0 1 2 3 4

ERXTIR 8 8 0 0 0 0 8 0 0 0 0
T * 8 0 0 0 6 2 0 0 0 5 3
T OERES 8 0 2 5 1 0 0 3 4 10
S 8 0 2 4 2 0 0 1 4 3 0

W HIEH XL LB, P <0.05; 5HIBIZ 1L, 2P <0.05; 5
ET O R 4, AP <0.05

2 EFO BRI A 44 R R LR ALT,
AST J2 ALB K52 (£3) 5 IEHF A IR L,
BRI K R ALT K AST B B 7H&, 25 B A 51T
X, ALB BB FEAK (P <0.05) , 3% T 0 B4 B
Yiay7fa, ALT & AST IR FRIAIAL (P <0.05),
ALB & THIMZ (P <0.05), HisE 10w
BRI EAL ALT & AST HH{K (P <0.05),ALB
B (P <0.05),

R3  HET ORI 4EL K U g
ALT.AST & ALB (5% (X =s )

4151 n ALT(UL) AST(UL) ALB(glL)
TEH X R 8 43.38:9.81 102.00 +11.81 37.68 £3.08
FE 8 121.12+24.05* 276.50+24.00* 30.69 +1.33*
HEFORAE 8  65.50:8.32% 125.75:16.322 36.09 £1.42%
ffE 8  90.25+14.70°4145.88 +12.20°4 33.39 £3.43°4

HE HIER AR, " P <0. 05; SRRAL A, “P <0.05; 5
FETF LSRR e, 4P <0.05
3 ET L ELRY X AR 4E b K BT 414 Hyp |
SOD }2 MDA Hys¥mi (£ 4)  5I1EH % 4 &, 1
BRI K EUFAE Hyp & 588 75 (P <0.05) , 1M 44
THETFOEYRIT I, R Hyp & & 8 B 2 B AIG
(P <0.05) , HA 10 A i A 8RN f 2 Hpy 8
K, 965315 X (P <0.05), 5I1F% %4
5, BRI K BRUTPIE SOD ] i [#AF , MDA B 5 71 e

FT4  ETORERYT 4K RITF414 SOD |
MDA .Hyp .a-SMA 520 (x s )
SOD MDA Hyp
(Umg pro)  (nmol/mg pro)  (pg/mg)
27.42+1.31  6.96+1.20 0.44£0.10
1849 £1.34* 14.66£1.61* 1.17.20.18*
HEFOENE 23.84+1.52% 8.43+1.35" 0.56£0.04°
i8S 22.32+1.27249.52+0.68440.73£0.1024 0.15+0.0124
TE: G IEH A IR EE, *P <0. 055 SR L, P <0.05; 5%
FOF R R4, AP <0.05

Eibl] o-SMA

0.12 £0.01
0.21+0.02
0.14£0.01%

EH AR

8
1 8
8
8

=

(¥JP <0.05), # F .0 FEHR WA IT )5, SOD Tt &,
MDA FEfIK(¥P <0. 05) ; H 3 10 i 37 B AL B A7
4l SOD %, MDA H AL, 2 5 WA &it ¥ &
X (P<0.05),

4 AL o FIE MBI E I (a-SMA) ik 45
F(E3,£4) EHINBAKR «-SMA FHIELIEN
FEAETFALAE X Sl i il A5 BE b 555 B007E 0 A 5 A AR 44
K a-SMA E5RFHPEZRE , %A1 TS X SRR IR X
T JRET S A A 5 3% 7O BEAR Y = MG 4 o-SMA
PR T BT AE TLAS XML RE , I S A0 IR 43 A
ZER R ] o-SMA IR 1E H X6 R 21 B f2 3 0
(P <0.05) , OB MGA R4 o-SMA [3R3A
U5 (P <0.05) , HorpE 10 s 7 S A AR e A ek
W5, 2ZF A E (P <0.05)

HA HIER XTI B AL C A F LR E4L;D
RIETF OGN #3k TR a-SMA PR K XI5,

B3 HAKBIIE «-SMA 15 (FuEdifk, x100)

W’

JFFEF AL A 1 SR HSC R I8 L2 o 41 5t
J 5t BE AR, T AR 1 HSC ke i g, 454k g JIL AR
ST AR, ST 7 A R A I AN e SR 2 A
JANER I EELAL5, T Hyp 2 IR 5 2R H MR =1,
TEL iR R IR Hyp B ISR B4 K 1 22
b, 2 VA I8 T 2 1 RV 4F 2 AL FR I 4R
PRI, KRB, CCl, SR BUIF A 4Lk A
O S O I T Ao A P 0 M R a4 S M 8 1 454
ViR JE S AT UEAL T RR 22 MDA 248 F1 by 55 5 40 i
ST AN 4 RIS I R i R ok 4 Ak S B Y R K R
SOD &AM N KRR [ L35 B . BFSE R, AT
LRI K A B 5 R R R A g B AL



-1480-

v [ Y P A Ak 2014 4E 12 45 34 #5512 3 CJITWM, December 2014, Vol. 34, No. 12

5, A2 b g B ad Ak 7= 9 MDA 5 & B 8.3 i,
SOD (& PEA Al 2 A", FE LIRS R, AT
FEAR AN M , T cc-SMA 2 35 S T B2 R 400 it 384 736 1)
B FHRE 22— B a-SMA [ 3 1K 7K S J2 JIF B4R 40 it
PO A TG 0 AR A

AL R CCl, M 1 417 51 SD K R £F
AEALIBITRY TR O B2 ) 0 I 27 4E AL O 3 VR &
HBLH . &5 ER , EF OBE Y mT LI B R#K CCl,
BRI 4E b R BUMIE H ALT JAST, FHis ALB, A
e AR AR T g, 3 LT 4 e 4 B R R L
RIS, 3% 7O 42 90 i I S8 R AT JH 2T & A K R 21 40
Hii MDA /KSE R4 i SOD s P, Uil HifER
P PR LB SOD &, il B i e 7= A2
PR HIF B, JFRedhi A 8 B 25 R B B Bt 1k 2
N, i MDA A= psiZb, Amixt R LRI VERT , 1
R4z, $enils il &0 VE F vl e L
PUFEFHEAL I E ML — o & T O BRI il 21
HEAE KR a-SMA ik, H 7 RO B, e
AT A FFF AR 200 P 3% A 184 B, 408 T 40 i 5 o
B, BN 2 R 9 Hyp FEAIG, onT DAV A2 T
LR RERE o i ISR DA T O R ) 45 57 o 4
RENGE AT bR B, H s R AUR . S84l
] b5, 26 A et 2E i

P AEAbiaTT = A R AR 25, B
I RSN e i R Ay T T B S e BN K 7 - S
UESEA IS AR . T OB R S A £
A= S B T2 1 R A3, ARG o AR AR
SRIGURSN B B SRS BRAE ) K bR i Uk RE ) X 412
20 0 ST 240 i RS PR 25 R R DR AP VE . 455 A S I 4
S, AT O BEFE Y T AR 2 P AR B A A R
N KA HSC &4k, I SE BT ET 4Efb 1R o

HEFOER— e g b 25, HA ERRIETE A d 2k
Bl B A AR T L s 2 Pk B 1 S 41 44k oo
FAH Pos B AR s A dl R R EE 2
P BTG A A0 25 S AR D g AR5 s LAY
YU defbfE . REETOREESE, TRBIE
KN FE o RAEEF O IR RSO . Bz 41k, AU
T ZRBFRIARE ™, 0058 7 1, X Y 450 3R ]
T R ) 46 T R B WA 2 o o
T AL B AL, AR AT T T P R G
SR A O O VR R R O HET A
G Fsh e, BB R v, TR G, el 7243 % PR3 10
RCTE ALY, B (58 1R P Ay il 551, R 5% AN R Oy,
PUEFAEAL I 5 Tk BRI, A TRl — 25 BEoE .

(1]

[2]

[3]

(4]

(5]

(6]

(7]

(8]

[12]

2 % x #

Gressner AM, Weiskirchen R. Modern pathoge-
netic concepts of liver fibrosis suggest stellate
cells and TGF-beta as major players and thera-
peutic targets[J]. J Cell Mol Med, 2006, 10(1):
76 -99.
fuf it , Bgk DR IRIG R T [J ] KA EZ
Kepegdf, 2012, 28(3) : 544 —546.
Ding H, Shi J, Wang Y, et al. Neferine inhibits cul-
tured hepatic stellate cell activation and facilitates
apoptosis: A possible molecular mechanism [ J ].
Eur J Pharmacol, 2011, 650(1): 163 —169.
W, TR A, KRR, 5508 70 SR BUR IR S i 4 1k
W[ J ] &Rk, 2008, 29(09) : 48 -51.
SN ES R IR N N N RS SUN R (A T E N
ST EF AP i DA A T BRI SE [ ] A2y
M2, 2010, 31(6) : 377 -380.
WRHI 370 v S T S ) 5 5 A W 4 43 19 Al Ak T 2 F
F[D]. Kb ik, 2011.
W, w0, ER IS, 70 & Nef XT 32530 PE B IR
9 BB SER B AL 2 [ J ). B s P R 2 K424,
2003, 19(4): 217 -219.
AR 2P e B Y 5 7 A BUR A3 S R 3 23 e dE
MRBaRIE I ]. PA AT IER 22 &, 2000, 8:
324 -329.
HOFE, SR, X SCHE. 22PN H T 4810 S L
IR SIMIIE[J ). iz, 2010, 41(8) : 1274 -1277.
SR, R, ST40T, 4. NI LT 4k g bR S 9
PEBAITTELd ] RPN 2535 , 2004, 12(4) : 219.
Kim SH, Cheon HJ, Yun N, et al. Protective
effect of a mixture of aloevera and Silybum mari
anum against carbon tetrachloride-induced acute
hepatotoxicity and liver fibroses[J]. J Pharma-
col Sci, 2009, 109(1): 119 -127.
Shi HY, Xu JW, Ren XX. Effect of genistein on he-
patic stellate cell proliferation and lipid peroxida-
tion in vitro [ J]. J Southern Med Univ, 2008, 28
(11): 2066 -2068.
PEDTEES G SRR 5 T4 b T
BT [J ] PRI R 42 &, 2006, 14
(11): 866 —870.
R, I8 . ARO[ ]
2011, 14(04): 20 -23.
XU, pgE. 0 B R R b 0 1 A R = A
[J]. PR 25 B 2%, 2005, 12(6) : 36 -37.
LT INE O RTINS NA B 7/ RPN IR
ZREREMEJ]. pEp 24, 2007, 32(7):
581 -584.
ARGV S /N B O TR P OB R AR ISR [ U ]
HiE 255, 2006, 7(23): 1770 -1771.

(#ki:2013 -03 =12 {&[11:2014 -09 -01)

YORE T,



