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Effects of total flavonoids from Nymphaea candida on hepatic fibrosis induced
by carbon tetrachloride in rats
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Abstract: Objective To investigate the preventive effect of total flavonoids from Nymphaea candida (NCTF) on carbon tetrachloride
(CCla)-induced hepatic fibrosis in rats. Methods Wistar rats were randomly divided into control group, model group, NCTF groups (50,
100, 200 mg/kg) and colchicine group (0.2 mg/kg). Rats were subcutaneously injected with 50% CCla peanut oil solution (0.1 mL/100g,

IHSEHEA: 2020-03-03
EEWE: EHEXALREREEHEITE (81760631); HissEE /K BIA X At R TRMRE AL % 2 B H  (ky2019104)
EZRINY: P (1994—), 2, BEPavEe N, WiLarsed:, 57 mov g s A ot RS K.
Tel: 13991633092 E-mail: 892727122@qq.com
HEASEE B F Tel: (0991)2320227 E-mail: zhaojun2len@]163.com



- 4984 +

¢ $# Chinese Traditional and Herbal Drugs 35 51 % 25 19 #§ 20205 10 A

twice a week for 12 weeks) to induce hepatic fibrosis. In addition to control and model group given with 0.5% CMC-Na, the other groups
were intragastrically administered with drugs (1.0 mL/100 g, once a day for 12 weeks), all rats were put to death. Blood, hepatic and splenic
tissue were collected to detect liver indexes. Pathological histology observation by Masson and HE staining were performed for other hepatic
tissues. The expression of a-smooth muscle actin (a-SMA) in hepatic tissue was analyzed by immunohistochemical technique. The levels of
serum alanine aminotransferase (ALT), aspartate aminotransferase (AST), alkaline phosphatase (ALP), total protein (TP) and albumin
(ALB), malondialdehyde (MDA), superoxide dismutase (SOD), glutathione (GSH) and nitric oxide (NO) were determined by automatic
biochemical analyzer. The levels of serum laminin (LN), type III procollagen (PCIII), type IV collagen (CIV), tumor necrosis factor-o
(TNF-a), interleukin-1p (IL-1p) and interleukin-6 (IL-6) were measured by enzyme-linked immunoassay assay (ELISA). Serum hyaluronic
acid (HA) was detected by radioimmunoassay. Hepatic tissue hydroxyproline (Hyp) was measured by spectrophotometric method. Result
Compared with the control group, the rats showed energielos, liver and spleen index of those were increased, as well as inflammatory cell
infiltration and obvious fibrosis of hepatic tissue were appeared in the model group; The levels of ALT, AST, ALP, HA, LN, PCIIL, CIV,
MDA, NO, TNF-a, IL-1p and IL-6 in serum in model group were increased significantly (P < 0.05, 0.01); The levels of TP, ALB, GSH and
SOD in serum were decreased significantly (P < 0.01); The expressions of a-SMA and Hyp in hepatic tissue were significantly improved
(P <0.01). Compared with the model group, the levels of ALT, AST, ALP, MDA, NO in serum in NCTF group were significantly reduced
(P <0.05, 0.01); The levels of HA, LN, PC III, CIV, TNF-o, IL-1B and IL-6 were significantly reduced (P < 0.05, 0.01); The levels of TP,
ALB, GSH and SOD were significantly increased (P < 0.05, 0.01); The expressions of 0-SMA and Hyp in hepatic tissue were significantly
reduced (P < 0.05, 0.01). Compared with the model group, the pathological damage of hepatic tissue was significantly improved, the
degeneration and necrosis of liver cells in rat were significantly reduced (P < 0.05). Conclusion NCTF has a better anti-hepatic fibrosis
effect, its mechanism is related to antioxidant, regulation of collagen synthesis and inhibition of the proinflammatory factors expression.

Key words: Nymphaea candida C. Presl; total flavonoids; hepatic fibrosis; carbon tetrachloride; antioxidation; collagen synthesis
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mEA; FREX 2.0 mg R T 100 mL 0.5%
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R MAF G AR BE R B, 50 BEEH JHF R0 B 3 FH DB 4R

R+, ETHFRFLENERREMBRRE, 15H
JH GO IEFRE.  [RI B U2 200475 R 3 2
AT, FRHAIEAREGEYR, T-80 CIRIERHE.

OB BEFEBO=F () 3R /A
2.3 FTThRE RATAALE(LIERRIE
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BBk, SRt FE A 2 HOKRRAET . NCTF {i.
HFREHFBOKARE A 1 RRERIET:, HR%
KRB, RS B TR,

wR 1 Fon, SR, R K R AR
IR IR RO, ZR BEASut
2R (P<0.01), HHAALE, NCTF &iflE4
Al 0 25 PR K SR FE % (P<<0.01); NCTF ik .
R A AN RK KA B 25 1 S 2 AR 1 40 K B
FIFTE % (P<<0.05. 0.01), JffgEZER AR A
it (P<0.05. 0.01). 255K NCTF R 24
3 CCly SRR . k.
3.2 NCTF %} CCL BIATA 4L KR ILE S (s Ry
20

W 2 fw, SRR, AR R %
ALT. AST. ALP /KF-&#EH81 (P<0.01), TP A1 ALB

ACFIE TR (P<0.01), i CClL BII7E 3K R
. SHERIAAMLL, NCTF K. . mEF 4K
IRABRZ 35 RE B BB BRI 1 ALT. AST. ALP
A (P<0.05. 0.01), FFAEIIESESEIMNIE TP F1 ALB
K (P<0.0D), HEAFEMIM:. 45558 NCTF
HARIF R L, S DhaelER
3.3 NCTF % CCl BATAHEMRRIEFES HA.
LN. PCIHI. CIV 7KFaIE M

3 A4, SXFHRAAHLE, BRI K R g
1 HA. LN. PCUL. CIV /KFREHM, ZrEH
GiteEE L (P<0.01), UiBH CCly Ih %55 K R
ehdife. SHERAMEE, NCTF K. F. &ilEd
HRKZKALBEZE 25 fi W S8 PRI OR BRI B HAL LN,
PCII. CIV /K F (P<0.05. 0.01). %5542/~ NCTF
BA R P A 4B

&1 NCTF 3} CClL BT A 4L KFRRTARAEEEISEM (Xt 5)
Table 1 Effect of NCTF on hepatosplenic index in CCls-induced liver fibrosis rats (x + s)

A5 /g

H = _ N N
2H 5] n FE/(mg-kg™) T = HENEFE L LA+ 2
oyl 10 — 246.80+7.38 383.60+15.69 2.29+0.05 0.15440.004
T 8 — 251.58+2.62 292.504+19.82%  33740.16%  0.24610.021%
FRIKALB 11 0.2 255.92+5.26 350.82+ 773" 2.96+0.11 0.180+0.010*
NCTF 11 50 254.17+5.49 344.42+10.07* 3.10+0.17 0.19440.005"
11 100 252.58+4.32 357.27+18.72" 3.02+0.10 0.19440.009"
12 200 249.25+7.26 370.73+£13.85"  2.70+0.07"  0.18940.009*
S5xFRRALELEL: #P<<0.05 #P<<0.01; SHRIAHLLE: "P<0.05 "P<0.01, TX[F

#P <0.05 %P <0.01 vs control group; “P < 0.05 **P < 0.01 vs model group, same as below table

%2 NCTF % CCl MPFA4 L RBE M5+ ALT. AST. ALP. TP #1 ALB KERIEN (x+5)
Table 2 Effects of NCTF on ALT, AST, ALP, TP and ALB levels in serum of CCls-induced liver fibrosis rats (x = s)

kv

41 5] (mg-kg™) ALT/(U-L ) AST/(U-L™ ALP/(U-L™) TP/(U-L ALB/(U-L™)
xof B 10 — 58.90+10.18 137.10+ 8.32 12120+ 8.25 59.60+1.47  30.50+0.42
R 8 — 393.25+88.17%  703.38+140.49%  328.13+21.36" 53.13+1.48% 26.63+1.12%
FRARAH 11 0.2 98.18+ 9.02*"  197.45+ 10.83"  184.82+14.91" 63.00+0.97" 31.27+0.43"
NCTF 11 50 103.64+27.78" 24455+ 30.36™  255.64+24.46°  58.551+0.89"  30.09+0.41"

11 100 68.18+ 558"  194.00% 10.72*  226.45+12.34"™ 59.45+1.10" 31.454+0.58"
12 200 6464+ 641 17545+ 828"  199.55+16.08" 61.45+1.01" 31.73+0.30"

%= 3 NCTF 3 CCL BT 4L AR MEH HA. LN, PCII. CIV KFERMEM (Xx+s)

Table 3 Effect of NCTF on HA, LN, PCIII and CIV levels in serum of CCls-induced liver fibrosis rats (x £ s)

2H ) n il &/(mgkg™) HA/(ng:mL™") LN/(ng:mL™") PCIll/(ngmL") CIV/(ng-mL")
pagil 10 — 80.76+ 5.17 115.53+ 4.70 1.1240.10 5.8440.05
T 8 — 209.37+28.14# 168.21+15.66% 4.07+0.65% 8.30+0.99*
FRARALTR 11 0.2 97.61+ 5.08™ 11586+ 5.18™ 1.184+0.13* 6.41+0.20"
NCTF 11 50 124.04+ 6.21* 134.03+ 3.73" 1.64+027" 6.31+0.15"
11 100 98.49+ 5.12™ 129.67+ 4.43* 1.4240.20™ 5.99+0.17*

12 200 91.89+ 7.44™ 120.64+ 4.59" 1.2040.14™ 6.02+0.10"
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3.4 NCTF %t CCl BIFT£F 4 1k KRR ATZEZE Hyp 7K
RSN

R 400, SxFRRAM LR, BRI
AR Hyp AKCFHIERE N (P<<0.01), CCly SFUAR
FFEF b= . SHRAMLEL, NCTF &A=
FRKIKADBREE AT 2.2 FEAOR SRS Hyp 7KF (P<
0.05). &5 SR NCTF B A FERAF 4 b K R R
R R AT 4R IE I Th RE -
3.5 NCTF xtfteF4E{k KR 7% SOD-MDA.GSH
1 NO KR

Wk 5 fwn, SXTIRAIMLLE, BRI R R i
1§ MDA, NO /KFREHIN (P<0.05. 0.01), SOD
A GSH 7K IR (P<<0.01). SEERAMLL,
NCTF . 77 & 2 AR 7K A 2H 2 g B 2 B A
MDA. NO /KF (P<0.05. 0.01), FF@FiEm
MY SOD F1 GSH 7KF (P<<0.05. 0.01). &
VLI NCTF ml@ i P A is e R FE AR5 A

3.6 NCTF XFFA4EC AR MIE IL-18+ TNF-a F1
IL-6 7K FEY S0

WIER 6 Frax, SXFHEZHAHEEL, BiAI4H KR I
& IL-1B+ IL-6 Fil TNF-o /K- EEFRE (P<0.01).
ERERAEMILE, NCTF k. +. mf=EHYaEE
FZEAR IL-1B+ IL-6 Al TNF-a /KT (P<<0.01). 453
Ui NCTF ldnd i 5 G, il fe 2 4n i K1)
LRk RIETUHA4EALER
#F 4 NCTF Xt CCl BT A4 KR ATLELR F Hyp 7K /Y
2 (x+s)
Table 4 Effect of NCTF on Hyp level in hepatic tissue of

CCls-induced liver fibrosis rats (x £ s)

ZH n  FE/(mgkg") Hyp/(ng-g™)
X} HE 10 — 248.65+23.49
it 8 — 390.36+33.66*
FRIK AL 11 0.2 286.10+21.83
NCTF 11 50 323.63+16.03

11 100 316.85+19.70
12 200 299.46+16.42"

# 5 NCTF 5t CCl BT A4 L KFR 055 SOD. MDA, GSH. NO /KFHIEM (x+s)
Table 5 Effect of NCTF on SOD, MDA, GSH and NO levels in serum of CCls-induced liver fibrosis rats (x £+ s)

2H 5 n 7 &/(mg-kg™) SOD/(U-mL™) MDA/(nmol'mL™")  GSH/(mg-L!)) NO/(umol-L™")
EH 10 — 336.27+13.03 5.48+0.33 8.63+0.61 8.62+1.32

it 8 — 285.54+ 9.16" 8.21+0.93" 5.09+0.44" 26.24+5.57"

KK AL 11 0.2 32475+ 5.16" 6.224+0.51" 8.02+0.66" 9.28+2.05"
NCTF 11 50 302.69+ 8.42 6.77+0.44 5.63+0.38 13.41+3.06
11 100 314.15+ 5.43 6.17+0.44" 6.34+0.34" 11.90+3.02"

12 200 321.06+ 3.05™ 5.58+0.55" 8.50+0.26™ 9.78 137"

= 6 NCTF 3f CCL BT A4 (L AR MBS IL-1p. TNF-0. IL-6 7KFHIZN (X +5)
Table 6 Effect of NCTF on IL-1p, TNF-a and IL-6 levels in serum of CCls-induced liver fibrosis rats (x £ s)

2H51) n &/ (mg-kg™) IL-1B/(pg-mL ™) TNF-o/(pg-mL™") IL-6/(pg-mL™")
1B 10 — 125.16+6.86 646.93+15.77 100.54 +4.66

FETY 8 — 256.81 +3.98% 1 262.79427.02% 241.04+2.77%

KA 11 0.2 143.70+5.65* 797.48+17.59** 127.87+6.05*

NCTF 11 50 197.38 £4.90™ 1121.20£26.21" 200.05+3.94*

11 100 171.90+4.59 977.33+£15.34™ 176.60 +6.89**

12 200 163.64+4.82" 928.61£19.21™ 160.59+3.50**

3.7 NCTF %} CCly BIFF£F 41 KR ATLRLARIET
A0

HE He i 2 JIWT 2 eI . 20 g 1 2
P SRR R IRAS 168 F R B I T B .
1 o, o HREE R B4 DA e e ik oy s S
SERHES, BE/NITSER se s, PN iuHES B 5 TR
JREFHYEf A . B K AT AN HEI KL, £F4Esh
g AL, VU X R A IR ARG 2, 1
%2 [ SR AT 4 T AR AT E TRI B, AFAR T TR X H B
WA LFUERRAR, AT LB/ R G, NCTF AR

e 71 B A AN RK KA B ZE 0 A AE A AR FE 3 A AN AR B
I, AN 4ERE N AT L 28 40 IR

Masson Ge a3 F T %8 50l e i £ 4 AL A 4
1, BIHERG A W R A A RS . W] 2 Fhse
7 Fs, SRR B NS5 M 5e 8, 4R &=
FIHESE AT IX A o) A DV B iR 4 4 e £
T S iR A A o AR A K BRI 4H 2 R 41 4 B
W2, RIFEAAEIRITE X B IORERSEX [ 4hZEf,
TE R JEA— LT 4ERIbG, 20 T8 XA
5 P KON G2 A N e S A PSR R R = o N § 0
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50 100
NCTF/(mg-kg™")
1 NCTF % CCL BFFFE WA RFALFEELNY
fig (HE, X100)
Fig. 1 Effect of NCTF on pathological changes in hepatic
tissue of CCls-induced liver fibrosis rats (HE, x100)

100
NCTF/(mg-kg™")

2 NCTF X CCl BT A4 KRR FTAARIEEUAR
Mg (Masson, X100)
Fig. 2 Effects of NCTF on pathological changes in hepatic

tissue of CCls-induced liver fibrosis rats (Masson, x100)

&7 NCTF %t CCl BLRRAT A4 5 RENIZE AT
Table 7 Effect of NCTF on graded liver fibrosis in CCls-induced liver fibrosis rats

3 . A g kgD A 440 7 % Pl

0 1 2 3 4

pagict 10 — 10 0 0 0 0
T 8 - 0 1 1 4 2 #
FRARALT 11 0.2 2 6 2 1 0 *
NCTF 11 50 1 5 3 2 0 *
11 100 1 5 4 1 0 *
12 200 2 6 3 1 0 *

NCTF &, . @R gL E A R 2 B ek 52 i 47

Y AR R R A AEAGAR B, HA ot s R4 EA

BE, MRBERKAITRA

3.8 NCTF XFFALERFRATLELR o-SMA FRIZHIFIE
P 3 Ak 8 mlAl, SRR RITFAHZH > T

a-SMA R BH-

PRIk

NCTF/(mg-kg ")
B3 NCTF 3} CClL BIAFA#H UK RATALR o-SMA EAZK
LRI (RIRLEIL, X200)
Fig. 3 Effect of NCTF on 0-SMA expression in hepatic tissue of
CCls-induced liver fibrosis rat (Immunohistochemistry, x200)

#*8 NCTF Xt CClL Bt A4 K RATLAR o-SMA BB
EHIEM (X £s)

Table 8 Effect of NCTF on a-SMA expression in hepatic
tissue of CCly-induced liver fibrosis rats (x = s)

2H 5 n  FIE/(mgkg " a-SMA
X i 10 — 1.661+0.09
iRt 8 — 17.63+0.36%
AR AR 11 0.2 3.96+0.38"
NCTF 11 50 8.69+1.09"
11 100 6.97+0.29"
12 200 4.09+0.40™

FEN T AR IR, BRI R R, S5X
TR, HFEEEHE BT (P<0.01), FF4ZEF
SO FEE I, . SRR, NCTFAR. . =l
BRI OKABRLL R AT RIE T+ o-SMA ()
RKisgEREFRHD (P<0.01),
4 g

CCly & —Fhiu R F R 125, BRES T
CCly T SEURMIARYE . RS isits, K
4R P4k FFREALAN RS, CCL 75 311
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AT Sk SRR LA RE 4 . oo v % s B
HEEBA G NP AR s, IO K
Z R T B A AR IR A 5L 2 H o se CCly
FHFIR R AL TE R 51T, (AR R =
B, ARSI IR K TR AEEE 11, 12 A,
PMBET 1 Ky NCTF ik, A E A FIROK AL
KERAESEEREE 3. 7.9 A &A0T: 1 K. s 12 )5,
I L ZH 2R 2 WL % S T ) SR AR R A K BRI R L T
WA 4Lk, 1M ALT. AST. ALP /K F&EZET+
=1, ALB. TP KBS NFE, H4ifusztii™®H, &
ANFIFIE K NCTF FBOKAEAYT &, BA i
e Fabr K BT 20 405 BEAG £ AR I 15 BIAS AU R
FERIERE . AR, NCTF a] i CCly 58K iR i
JH NO. fgiiit & br=4 MDA /K-F34infil GSH.
SOD 7K-FF#{I%, Ui BAPTAA 2 NCTF fRIF/EH L
iz —,

JT T A (R AS B PP X 45 o o) A T 453
PG ST B DA G AR 1 o 2 A 4y TR At b
i (ECMD 7EF P K EDURR PR ELE FEST . AR
Y (HSC) J2fFIF ECM [ = E k5, HSC
TR YR R sk 498 B e B AT 4 A0 T O 2 ) SR B T
7E. Uk, #i HSC FIiGik 3658 . 55 HSC
T2, #0f] ECM 3 BE iR ml ol 8 E 4R 4R IR R T
a-SMA & HSC #uE ks &Y, 5 HSC 85E & 4
YEAVFERE S EAH 06, NCTF FW5E, o-SMA HIBH
PERINEE A RIS, Uil HSC HIMUE nl 4
NCTF i, FFF4eib3 2o .

F T BT RE AT (R R R 7 Hyp A2 LR =1,
B E ] R AR AR, BSR4
PEFEFEARSPATIT, NCTF B#K T CCly i S 10K R AT
AR AT b Hyp KT, @&AEA (200
mg/kg) TEFIIJCNEZE . M PCII J2& TIT Y[ i J5
TESH M A B REJFEHT, A SSBEY) R J5 3 LK
TEIR P i K, SO A 4R T B i 2
fabr. CIV I 52 [ WL AR I T SE R A%, Bl
18 PERT 4 FOBY B AR, CIV & &Iz 5 THE U8, HA
IR S T 7 AV O REE ,  FFF I P B2 A P A T o
Mgt HA B3R E . LN R4tk i i &
BRIEIT PR T, LIRS EEERE
BT LSBT BN . 4T 440 LN O3
BT, G RSCERK B, PCHI. CIV. HA #
LN 7K 5 SRS B S AT 43 5 IR 021,
AHIF ST R BT ZH K R 3% PCIILL CIV. HA A1 LN

KRR ST, BERH CCly 512 T K R R 15
KA. 457 NCTF THi5, KERIMjE PCII.
CIV. HA 1 LN /KP4 B2 %, W NCTF &
A BHINEF 4EAL 1R o CCla i35 T RO T 405 AT 32 B A
RYNMLA T TNF-a IL-1B A1 IL-6 FI38 0, ixekgy
LR A R 38 SR ik — 2 i A, TR RO
PEPEIR, SEUFAYLRAERE . SETIAMEE,
AFEFIER NCTF ¥Jr] 8 E & TNF-a. IL-1B 1
IL-6 7K°Fo &5 545 B NCTF A3 i Ja e 46 40 B[R]
TR R IEDUT AL

2% LBk, NCTF BABUF Pt 4Eu e A,
HAERMUE S HEA. e st Ak AR5
B DR R R FRIBM K . AW FNREELE 24
R Rl 8 7 I B ARG R A
Mt T RES %,
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