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Preventive effect of total flavonoids from Nymphaea candida
on CCl, induced hepatic fibrosis in mice
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Abstract ; To investigate preventive effect of total flavonoids from Nymphaea candida (NCTF) on carbon tetrachloride ( CCl,)
-induced liver fibrosis in mice. Seventy-two male KM mice were randomly divided into normal group,model group,colchicine
group (0.1 mg/kg) ,and NCTF group (50,100,200 mg/kg). Except normal group,other groups were intraperitoneally injec-
ted with 10% CCl, olive oil solution twice a week. The day after animals modeling, other groups were given intragastric admin-
istration for 8 weeks according to preset dose except the model group and normal group. Sixteen hours after the last medica-
tion , the eye balls of the mice were removed,blood taken ;the mice were then killed,liver and spleen were collected. Patholog-
ical changes of liver tissue were observed by HE and Masson staining. Serum AST,ALT,and ALP levels were measured by a
fully automatic biochemical analyzer; ELISA assay was used to determine serum HA,LN,PCIII,IV-C,IL-6 and TNF-a con-
tents ; Liver tissue Hyp content was detected according to hydroxyproline kit. IKKa, IkBa and NF-kB p65 mRNA expression
were detected by fluorescence quantitative PCR. Compared with model group,the serum AST,ALT,ALP,LN,HA,PCIII and
IV-C levels were significantly decreased by NCTF (P <0.05) ,and pro-inflammatory cytokine IL.-6 and TNF-o levels were
decreased (P <0.05). Liver tissue Hyp level was also significantly reduced (P <0.05). In addition, compared with model
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group, NCTF can significantly reduce IKKa,IkBa and NF-kB p65 mRNA expression (P <0.05). These results suggest that

NCTF have better anti-hepatic fibrosis effect,and its mechanism may be related to reduce cell interstitial collagen deposition,

decrease proinflammatory factor expression and regulate NF-kB signaling pathway.

Key words : Nymphaea candida ;total flavonoids ; carbon tetrachloride ; hepatic fibrosis
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Primer sequences

£ B Gene name

J#%1] Gene sequence

mus-IKKa-F
mus-IKKa-R
mus-IkBa-F
mus-IkBa-R
mus-NF-kB-p65
mus-NF-kB-p65
mus-GAPDH-F

mus-GAPDH-R

CAGCGTGCCATTGATCTCTATAAG
CCAACAACTTGCTCAGGTGAC
TCACCAACCAGCCAGGAATTG
TGCGTCAAGACTGCTACACTG

GGAGGCATGTTCGGTAGTGG
CCCTGCGTTGGATTTCGTG
TGTGTCCGTCGTGGATCTGA

TTGCTGTTGAAGTCGCAGGAG

1.2.3 #7245 Hyp &K-Fml &

FeR U A5, AR AR A I IEZH 2 Hyp 1
CR i
1.2.4 RT-PCR #&a s R AT Ik 48 22 # IKKa, IkBa
#= NF-kB p65 % ik

HCHT 8 /N B IE2H 20 100 mg, Trizol iy B AL
RNA %0 i s 30 & Ul B 435 L cDNA, 7547 PCR
P44, GAPDHAEANZ:, 5IWME AWK 1,
1.2.5 JRIEALRFILK

WSS ST R, U1 3547 HE B¢ (01 Mas-
son Yyt WS IFIEU] R v %) JH- 200 Jf 463 10 B e i 2
Y3 A7 , HAR P SCHR T LT AL IE 4> BEAT Masson
et 390 9, 1B TR T 90, 7RI IX
LR 4540 H A B XA YK, 2F 44545 41
UG 1) JFF/ N e ) 5 1T 9%, 2T 2 25 45 2 20 i
AN 273 R T ks A B0 5 9, /D
I v e ok ] FRL 1 30 S 1 1 A 45 4 A 2k A5 TV
P, Y Lh AR H A I A/ N 5 2 b yRi@ v AR | B
B SR YN S S b S || S sp e R

1.2.6  %it s

K SPSS 21. 0 #4474 it 4 it , i i £ i
il 5 F677%, o AT 7 25 FFHERR B, 257 4 I 20 1
R 5225701 (ANOVA) RFF4 W R FIAS 565 A )%
S32EGERER F Ridit 4308, A 50K R « = 0.05,P
<0.05 A GITFEES
2 ER55H
2.1 IpR—ERE

I AN BURS PR S R4 B AR B B ROk
o BAA/NRAS MR BAMR HHE S8
W PR, HAET 3R 5] T 33.3% , NS
TR R CCL, ) 23 S SBUF 5 05 7™ 1 )F & ™ 8
K, Bk % . NCTF 504 20 /) BURS # A4
TSR, FETS 3 1, BE T R R 5 AR R 2 25
NCTF rft il /N B R A  BOIER g
BOKFAE N KSR, FLRESCE0 (R4 T, AR E 1
BF(FE2), B E IR NCTF(100.200 mg/kg) iR 7]
T E PRI 4l N FIERE B (P <0.05) 5 X IgAE
BECBAT AR (B SE F L (R 3) .

#2 NCIF X CCL, BFFF AN R BT HORA (v =)
Table 2 Effects of NCTF on body weight in CCl, induced liver fibrosis in mice(; £s)

4015 AR mom w1 m2 Ha mem M

Group (me/kg) Oth week 1th week 2th week 4th week 6th week 8th week
1EH# 21 Normal - 12 27.26 +2.11  32.71£1.96 34.80 +2.50 39.26+3.38  41.56 +3.82 42.66 +4.46
HEHIZH Model - 8 27.31+1.57  29.51 +1.38* 29.89 +1.94% 32,69 +1.11%* 33.03 +1.21* 34.91 +2.08*
KKK Colchicine 0.1 12 28.74+1.99  32.40+2.35 32.49+2.64 34.15+2.80 37.71 +3.55% 42.86+3.99" *
NCTF #4820 NCTF-L 50 9 28.78 £2.36  29.06 £3.78  32.29+3.08 33.69+4.09 36.58 +5.16 39.09 +3.23*
NCTF ##44H NCTF-M 100 11 26.53+3.22  30.08 £2.52 32.09+2.39 35.10%2.41 37.63+2.94* 40.03+3.14**
NCTF @44l NCTF-H 200 11 27.60 £0.71  31.33£1.26 31.44+2.48 35.57+2.43 37.54+1.97* 40.69+2.21"*
T SIEHHIE, P <0.05,%P <0.01; SHHILH HEE, * P<0.05, " *P< 0.01,

Note ; Compared with normal group,*P <0.05,"P <0.01 ; Compared with model group, * P <0.05, * * P <0.01.



Vol. 32

B M A A B R X CCL, BN RIS 4L A 3V

1757

%3 NCTF % CCl, BATEF 44k /N R A SSHS B 20 (v = 5)

Table 3  Effects of NCTF on organ index in CCl, induced liver fibrosis in mice(; £s)

2551 4 Dose " JFIE i £k WL+ KR

Group (mg/kg) Liver index(mg/g) Spleen index(mg/g)
1EH# 4 Normal - 12 34.19 £3.50 2.21 £0.37
HEAIZH Model - 8 42.55 +3.18% 4.38 +1.66"
FRKANIEEZL Colchicine 0.1 12 38.74 +1.28* 3.71£0.76
NCTF fi&7] &40 NCTF-L 50 9 40.13 £2.68 4.16 £1.23
NCTF 5| &40 NCTF-M 100 11 39.13£1.96 " 3.72 £0.61
NCTF #7441 NCTF-H 200 11 39.24+1.60* 4.02 +0.58

IR AL, P < 0.05,"P < 0.01; SHEAIL LA, P < 0.05.
Note : Compared with normal group,*P < 0.05,P < 0.01 ; Compared with model group, * P < 0.05.

2.2

NCTF 33 CCl, B BF£F 4L /NRR 1 iF ALT,

AST ALP 7k X BT 4H 4R Hyp S EHIZ T

Wk 4 Fis, 5 1EH AL, A B AL/ BRI
AST ALT (ALP JK-F- 1, 255 BA Geit v 8 X
(P <0.05), YW CClL S & il 3 T 2 T IiF i

i E R4 ) NCTF (100,200 mg/kg) Kz Bk KAl Bk

Al B RIS AST ALT ALP /K- (P <0.01,P <

0.05) . M4 NCTF if g i P K CCl, 453/
BUIF L 20 Hyp B9 & 5 (P <0.05) . iR ULHA
NCTF BA {3 IFRERI 1 o

F 4 NCTF Xt CCl, BAFLFEANRIE ALTALPAST K REFAR Hyp & BAIHM (v +5)
Table 4 Effects of NCTF on the serum ALT,ALP and AST levels as well as hepatic tissue

Hyp content in CCl, induced liver fibrosis in mice(x )

gl # & Dose ALT AST ALP Hyp

Group (mg/kg) " (U/L) (U/L) (U/L) (ne/g)
1E# 20 Normal - 12 53.17+13.11  200.75 +14.51  76.67 £7.89 132.07 £20.21
FERIZH Model - 8 324.50 £58.33%  390.13 +17.77* 140.38 £9.67"  240.80 +37.84%
FBAKAAKZ Colchicine 0.1 12 161.67 +43.38** 237.42 +14.51** 91.00+7.9**  187.32£28.91
NCTF &5 &2 NCTF-L 50 9 282.00 £84.17  345.89+16.76  118.11%9.12 216.17 £58.27
NCTF 3§ 5 24 NCTF-M 100 11 238.18 £53.65* * 317.73 £15.16* 115.55+8.25** 184.82=14.70
NCTF &5 &40 NCTF-H 200 11 138.45 £49.14* * 251.82+15.16** 95.64 +8.25** 163.33 £35.47"*

TE: S IEH AR, P < 0.01; SHBURE L, " P< 0.05,7 " P< 0.0,
Note : Compared with normal group,”P < 0.01 ;Compared with model group, * P < 0.05,* * P < 0.01.

2.3 NCTF 3t CCl, B FF 44/ MR M iF LN HA,

PCIIL IV-C 7k B9 240

e s frow, 5 1E w41 o, B AL/ BRI

HA LN \PCIIL IV-C & it THE5 , L% 5 B G 24 15

(P <0.01), SEBHALL, NCTF (50,100,200

&5 NCTF 3 CCl, B BF&F 4L/ NR I iF LN HA PCII IV-C 7k T/ %2[1[51(; +s)
Table 5 Effects of NCTF on the serum LN,HA ,PCIII and IV-C levels in CCl, induced liver fibrosis in mice(; +5)

mg/ kg ) BE 35 FRARITET 4 AL/ Bl PCIIT /K

215 il LN HA PCIII IV-C

Group Dose (mg/kg) " (ng/mL) (ng/mL) (ng/mL) (ng/mL)
1E# 20 Control - 12 189.18 +28.62 9.56 +1.73 37.85 +5.67 76.86 +9.70
FiAIZH Model - 8 265.80 £24.22"  46.00 £8.80"  113.58 +4.41*%  138.50 £9.99*
FOKAIELE Colchicine 0.1 12 212.88 £16.87 % 26.46£7.16"* 79.00 +4.05** 98.70 =11.70**
NCTF {i5] &40 NCTF-L 50 9 238.56+32.81  47.61 £13.94 91.17 +4.62** 158.64 +11.76
NCTF 444 NCTF-M 100 11 226.53 £16.08*  40.00+11.41  67.20 £7.99"* 112.10 +10.04"*
NCTF #3520 NCTF-H 200 11 223.58 £29.37% % 27.92 £11.05** 50.33 +5.14"* 109.51 +11.81"*

TE: SIEHHIHE,®P< 0.01; SEAH L, " P< 0.05,"*P< 0.01,
Note ; Compared with normal group,* P < 0.01 ; Compared with model group, * P < 0.05,* * P < 0.01.
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(P<0.01), H 55 5 800 AR OC 5 5 L e F1 B 41
() NCTF BEHH W FEAK /N B v LN AT IV-C 7K (P
<0.01,P <0.05), NCTF if G REAR 27 4E 1k /N B
ML HA 7K (5 BERI 0 Lt HA & R A 4
T2 5 (P <0.01), 2554601 T NCTF B 50
AL ITER
2.4 NCTF 3t CCl, BT 24k /NR Mm% & TNF-a,
IL-6 EE M

HIEH A AR /N RIS TNF- 1 1L-6
Fram W TR, NCTF o &5 5 26 (100,200 mg/
kg) B AT (0. 1 mg/kg) HJREW] 2 FEAIE CCL,

SR AL RAE R T TNF-a IL-6 B (P <0.01) (%
6) o S5HULEH NCTF n i1 30 il 42 28 240 it 8 - i)
WK DT LT e e
2.5 NCTF 3t BF £F 4 46 /)N BR BF A 4B 42 B IKKa,
IkBa 1 NF-kB p65 mRNA 3% 7k S B9 85
HIER A g, A /N R IF A 80P IKKa
IkBa il NF-kB p65 mRNA fJ ik E E T 5 (P <
0.01), SBIAIZH L, NCTF £ 51 5 21 /)8 B4 21
IKKoe  IkBo 1 NF-kB p65 mRNA {335 7K 14 Ik 2
FEAR (P <0.05 P <0.01), Z55:328 NCTF o] @ 1t
SN NF-kB 5538 B s 2 4Efb i (R 7).

&6 NCTF %f CCl, BAFAFLALNRITE TNF-o F 1L-6 K PRI (v 2 5)
Table 6  Effects of NCTF on the serum TNF-a and IL-6 levels in CCl, induced liver fibrosis in mice(; +5)

215 FI4 Dose TNF-ot IL-6

Group (mg/kg) " (pg/mL) (pg/mL)
1E 440 Normal - 12 320.34 £47.66 122.21 £10.62
RiFIZH Model - 8 881.99 +45.01" 239.28 +10. 19"
BOKANBEZ Colchicine 0.1 12 543.22 +45.20* 174.23 +15.17* "
NCTF {i £ 2 NCTF-L 50 9 743.61 £46.16 " * 229.60 +12.56
NCTF Hi#f41 NCTF-M 100 11 661.33 £51.43** 200.89 +11.02**
NCTF 784 NCTF-H 200 11 405.80 +48.84* * 154.70 £10.85* *

TS IERALE, P < 0.01; SERA A, * " P < 0.01,

Note : Compared with normal group,* P < 0.01 ; Compared with model group, * * P < 0.01.

%7 NCTF % CCl, BAFEF 4 /IR AL IKKa NF-kB p65 F IkBa mRNA 35 3% B840 (v = 5)
Table 7 Effects of NCTF on IKKa,NF-kB p65 and IkBa mRNA expression in CCl, induced liver fibrosis in mice(; +s)

éjiﬂ T'JH;%/I[Z;" n IKKa NF-kB p65 IkBa

1E4 20 Normal - 12 1.00 £0.00 1.00 £0.00 1.00 £0.00
K12 Model - 8 3.59 £0.77% 2.11 0. 60* 2.80 +0.70%
FAKANBRLL Colchicine 0.1 12 1.13+0.59** 0.920.12** 1.12£0.18**
NCTF {5420 NCTF-L 50 9 1.50 £+0.60 * 1.06 £0.27 ** 1.91 £0.47
NCTF #5540 NCTF-M 100 11 1.29+0.35%* 0.91£0.09** 1.53£0.56 "
NCTF #5741 NCTF-H 200 11 0.85+0.33** 0.71£0.05** 1.13£0.34* "

F SERAHE, ¥ P < 0.01; SERYHE, *P< 0.05,"*P< 0.01,

Note ; Compared with normal group,™ P < 0.01 ; Compared with model group, * P < 0.05,* * P < 0.01.

2.6 NCTF 3t CCl, BIFF A4/ NRTBRFEALR PR ED,

=331

HE Je e g il 1 iR, 165 4/ R IR TE
BRISEH  F/INEE 5 A& WARTESRSE R 40
JH o AU ZE /N BT 2 1] B 43 10 A OB A/
W, A B S 40 ML SR IR BE , S I A B 4
PRAK i 126 43 . NCTF 45 25 20 5 kKAl s 28
RN A A IRFERE Bl R , B/ N A LE TSR

Masson Yo i3 8 FIE 2 frsn , AL 4L H B
T AL AE SRR IE U RN LS4 X, 7T LR
VRSO A0 Y 0 25 9. NCTF w57 42 Fn Bk
KAV EEL T Sk 25 A8 AR P IPE 2L 0 %) T 43 B JTF 47 4
A, BB AT 4SO TR AL 4 X
Pl W (2 A SR SRR U 2 B dd ik />
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1EH 4 Normal

NCTF i %# 41 NCTF-L

NCTF 15l#4] NCTF-M

NCTF #7541 NCTF-H

1 NCTF 3¢ CCl, BBt &F4E{b /DR AT ALRIBLEM TN (HE 6, x 100)
Fig. 1 Effects of NCTF on the liver pathological changes in CCl, induced liver fibrosis in mice ( HE staining, x 100)

%8 NCTF X} CCl, BAFLF4E/N B AFH LR Masson SR EE S R 7
Table 8 Effects of NCTF on the Masson grades analysis in CCl, induced liver fibrosis in mice

W44k 43 9% Grade of liver fibrosis

iRl &t Dose

Group (mg/ke) " 0 1 2 3 4 P
IEH 4 Normal - 12 12 0 0 0 0 -
HERIZH Model - 8 0 1 2 2 3 #
FOKAIBKRZL Colchicine 0.1 12 3 4 4 1 0
NCTF &5 541 NCTF-L 50 9 1 4 1 2 1
NCTF 541 NCTF-M 100 11 3 5 2 1 0
NCTF 55k 2 NCTF-H 200 11 3 3 5 0 0

TE: HIER LS, P < 0.05; SRR LA, * P < 0.05,

Note : Compared with normal group,*P < 0. 05 ; Compared with model group, * P < 0.05.

3 it

SR CCL BUN B AR BRI NCTF
PR EfbVE - . CCL, AR AN Y, FEAR Y
AR A EUF ) =S 5L B B 3, DL CCL, e
2 LA ] i S R ) I 4 , 4k i 5| & AT
AEAL I R A SeEG s SRR I I A 10% CCl,
JNJRG BTS2 /N B BT B Sk ) T AR IR A
X IR & R 40 M IR 1 S FF £F 4 Ak, v B 15 A A% T
NCTF 252508/ 1 CCL, 7516 1 e Bt 21 4 3% A= A
Y AR D TR R R o A, AR
e AZ AR BT, A0 R (1% 3 325 P 14, 776 200 i
KNI AST ALT #E A I35 s ALP JHE7, vl BE A& i
T Az 48 IR A A BE i 38, Sk SE bR i 1 1
A P2 B L o NCTF fEREAR T 4T 44k
/BRI ALT ,AST  ALP & 5 ) K2 i 48 4 g 9+~

IL-6 \TNF-o 7KF-, 9 S84 1l 3% HA (LN (PCIIIL IV-
C K412 Hyp & 5 68 S I 41 4 fb i) & b % e
Xt T LT 4E AL B2 A B 2 P NCTE 452
/MBS HA LN PCILIV-C 7K & FF 4141 Hyp
AR TR AL, 25 R UL NCTF B i fiF4F 41k
ER .

K8t S PR 7 NF-kB A7 40 M ) i o v, 978
PO B} B A B AN A% N R A R R AR
NF-«B 5 5 i 4 7% 1k 51 #2 IKKa , NF-kB p65 | IkBa
S5 RIE e N A S BRSPS BUR R
AR | A R A RAE A B AR B R AE 4
JOSEEE IFANEE , I & S8 A LVENT LT 4tk &
JRI L HFER Al B AT ST NF-kB 235108
L5 RF 25 40 F2  E A 6 B 5E & B NCTF
&2/ BUIFZH 2 TKK o TkBaoc #i1 NF-kB p65 mR
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Fig. 2 Effects of NCTF on the liver collagen fiber changes in CCl, induced liver fibrosis in mice ( Masson staining, x 100)
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