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MW, EEMGATHLUR A, R RERKEY B ERMRAR R, B, BiRLL; B 3Eu0 an mE e
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Aqueous extract of Isatidis Radix prevents hyperlipidemia in rats
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ABSTRACT ;: AIM To observe the effects of aqueous extract of Isatidis Radix ( AEIR) on formation of hyperlipi-
demia in rats. METHODS Seventy-two male SD rats were randomly divided into six groups, normal control
group, model group, AEIR low-dose (20 mg/kg), middle-dose (40 mg/kg), high-dose (80 mg/kg) groups
and fenofibrate (20 mg/kg) group. Drugs were intragastrically administered for 40 days, body weights were re-
corded every five days. The rats in the normal control group were fed with ordinary diet, those in the other five
groups were fed with high fat diet. At the end of experiment, the rats were killed, then ratio of fat weight to body
weight, serum lipid level, LPL, HL, MDA and SOD were detected. The pathological changes of liver tissue
were observed by light microscope. RESULTS AEIR significantly decreased body weight, fat weight and ratio of
fat weight to body weight; significantly reduced the levels of TC, TG and LDL; significantly enhanced the activi-
ties of LPL. and HL; significantly decreased MDA content and increased SOD activity in serum and liver tissue.
Compared with the model group, the adipose degeneration of liver tissue in the various AEIR groups and fenofibrate
group was improved. CONCLUSION AEIR can prevent the formation of hyperlipidemia in rats by regulating lip-
id metabolism.
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ve I L RE A 555 v H I R OLRE L e A R O
i R BE AR AR 1 AR AR B 2 IR AE 4 Rk
RN RS RE R AL B R 2 B AR
IR R, A AR LA 4 0 3 I 3 1
=, AR IR AR &S HEnmA B TR
I IR ILAE (Y 2459 E 2 AT RN DURe 2, b ]
ARUHCEER A AR AR, (HAEENUR . 2
THEs . BB BAB RS R, Xl T 2 By
AR R SR A T L

POEMR IS T (FIRAF L), IR, A
THIREE . BULTE ATk, e ddZe, %
Al BERLL, REKE . RS 20 ZRC,
MREARK SR e T YRR B — R o, RE AR AE
AR 2GR0, IARR SCERIRIE , HiiE A B A e i
WIRE, WIPUR . PUWEE. MUNEER . L T
. MR R RS, HIGHRIER ., AR
RSP SLge ORI, AR AR K SRR A e
K EREA D% R o AR 1 AR A VE L, OF BLAE
ICR /MR PRI RL (MERE# 1) hibdT T oL 5
WE. (HEHATESCHR [10-11] R B, iR o b
PRIGAHICER A — B MRESE S AR ERT, o 1 HFBR
WEBCR B2, AR SIEU6 1 SR TR 1A DR BV Sy S5 6 %
Ko RJE, UL AR K T R B i Il
E T ORI S LR AR ET, A4 Fa B R I
PRAERL A
1 w5 NEE
1.1 #H&Eb5RA WIERKIEY (aqueous extract
of Isatidis Radix, AEIR) “AHTHIHLEU 2 )5 #1455
ARy, RAMIEES R R, MR E
FRERR G R E R, TR AR
80% , S INF FH 2 1R KR I 0T 5 A R B (it
5-2005011310) . B DURECHE (1P, ZEFH
w25 A w), it 15135) ; G H [H] B
(TC) . Huh =M (TG). K% EMRHEH (LDL)
B EIRE R (HDL) &R & (BRI R AR 42
KA RS AE, #5505 S 151219, 150126,
150127 #1150118) ; &R (TL) [AdEIRE AR
filg (LPL) FISFAERE (HL) ] ulHRl& (matd iz
YT, it5 20150613) ; A ALY AL T
(SOD) &AL & (8 = RAEWRHLIER
B, dit45- S0101); N (MDA) & it ] &
(EBRAEVBHHEMIZ T, #t5 S0131)

1.2 4 WS MENE SD KB, B 110 ~
140 g, M RELB S h o4, AT
2226

JEE SCXK (F) 2002-0009, i FHi/F Al jiF 5 SYXK
(#) 2002-0045,

1.3 L% BT3000-PLUS %4 [ 34 fk 4 B AX
(BEARFIAF=) ; BPL10S B+ K7 (i [EFE L H)
HiAF) s TGL-16G B G X0l (LRl
IXE8T7) ; TDL-5 BIG E DML (iR SR =AY
)7 ) s UV265FW S840 W3St BT (H A
Shimadzu A 7] ) ; WH-90A YA gin iR & 4% (L
PRoARB A AP AT o

2 Fik

2.1 Hedl& MRS, N8 g KRl
2, BIR2h, BIRIES GG, IRk
FIE SRR, A TCK A A B E 70% ,
B, VRS TR UIIE B T, BT Ry
M AR K HE) o

2.2 FZHigsAtEs W 10% EEK . 10% &
80% FEAilim R A M

2.3 o BEAERNHEYE SD R 72 1, 4
T RS SR 1R R BB LA B 6 41
EHNTRRAL, BRI, AEIR K. . miIE41(20,
40, 80 mg/kg) FARig UFEXTIRZ (20 mg/kg),
412 H, 2518 B BkEUm i &2 TC. TG, LDL K&
HDL, BRIEF G LM ik o, HAp e i 4
TralgiRE IR, & KLL 10 me/ke /KRB AY A
25K UHE R TR 2 K s i 2R, I
Xof REZH P AUZH 25 T S5 i 78 1K, 2245245 40 d,
Yo aEmFE, HEREFES5RK,

2.4 HREAE LRATKRE, LEERS 4R
1R,

2.5 HERE. BEF. BB R EAIEAR LR
ARG EEEE 16 h, 10% KA % EE (0. 3 mL/kg)
RIS, IO BRI, 914 25 55 1 BBl i) g iy 41 21
FREE, FmZARTTRIHE R 100 g (45T & 1Y A
BRI (ISR 5 5 /A B i < 100) , R
I R BCRAR A L o 3B I ZHZUH 0. 9% S Ak dhs
W, T 10% fR /R MR B 2 I, H A AL
WYl R, 1581294 wm YR, HARKS-HLL (HE)
et f5, BT AU T WS IR BE I A2 PR
T

2.6 i TC. TG, LDL 4= HDL & 7ESZIHT .
SEEG 0 d F120 d, ZSHEREEIKEUMN; SC5 40 d, K
R RRIE J O IE BRI, 4 500 r/min B> 15 min,
SYE NG, 3%ET L5 mL BT, -80 CUkAE
A7, FHFRnERSrs . A&k, Hen
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gl A A o B AU &2 13 TC. TG, LDL A1 HDL
THE,

2.7 MR A diF LPL, HL, TL 7% & MDA,
SOD 52 R RAFIEEUE 5, FREC200 mg fiF4
Zum A A E;: K, 4 CFH L 10% 123,
3000 t/min &[> 10 min, B L iE W, MW E LPL,
HL. TL, MDA F1SOD 7K, #4E )7 vk N i 7
UL,

2.8 HitFam SLERBIEL v xs T, KM
SPSS 20. 0 Gtk 7 5L K 28 J7 22 73 B DA LBl

2250k, P<0.05 WEREGI¥E L,

3 48

3.1 AR\ ARFEG A HE D 0TH, RAE
KEE R IR IRRE 10 d 5 4R R e TE 8 %) BE 26 1
B (P<0.05), 20 d J5R & B T IEd
PR (P <0.01); #2245 T A [E & A AEIR
20 dJi, T HA SRR AR IRE K R T i, AR AR
HILBHAA R EMEZER (P<0.05, P<0.01); [
PEXF IR 25383 UL A 20 d J5, tanT B S I v S ot
JER AR (P<0.01),

#1 AEIRRXKREREHZM (X x5, n=12)
Tab.1 Effect of AEIR on rat body weight (x +s, n =12)

o G/ g
415 g 10 d 20 d 30d 40 d
IEH X HRZH 126. 00 =8. 80 199. 42 +10. 91 248.92 +13. 48 312.08 +24. 58 345.83 £24.53
I 125.33 £7.02 187.92 +17.77* 268.58 +14.93 * 349.08 +13.10* 383.08 £15.04 *
R s AR R 2 122.92 +8.73 193.25 +14. 19 247.58 +21. 90% 303. 33 £36. 96" 341.75 £23.01%
B AR TR 124.58 £7. 10 192. 58 +14.90 247. 67 +24.27* 321.58 £29. 12# 351.92 +23. 44%
AR SR 2 125.58 +5.96 196.92 +15. 08 247.92 +21. 17* 305. 25 +28. 44% 350.92 +26. 41%
R DURRAH 124. 08 +6. 67 194.58 9. 04 243.92 +16. 81 306. 17 +28.73% 346.75 £25. 47"

F: HIEWA R4S, * P <0.05, " P<0.01; S#HI4 HE*P <0.05,%P <0.01

3.2 R AR F . RS B A s ARk 8 B oy
HIZE2 nlA, SRR IE, AEIR K. . &
0 B 20 AR DURFEH S R i 3 PRI e T &2 (P <
0.01), H AEIR {4 SEAH LA, e
MR BUITFAE R % (P <0.05) 5 13 3 nl A,
PR 2 A B 0 Jo e TS A L B S e T L IR 2
(P<0.01); AEIR 3 /5 K AE i DRy X n] B
e AR ven I MILE R LAY i 17 B AR LE (P < 0. 05
B P<0.01),
#&2 AEIR X KRIFAERIEN (X x5, n=12)
Tab.2 Effect of AEIR on rat liver (x =s, n=12)

ZH 5 R/ g Jiigize
1EH X IR ZH 10.07 +1. 04 3.05 +0.30
REAIL] 11.38 £0. 89 * 3.07 £0.22
M ARG ) 2 9.55 +0. 74" 2.88 +0. 20"
M AR 2 9.77 +0.76" 2.98 £0.24
B R e R 2 10. 17 +0. 98* 3.07 £0.20
FEi# DURRAL 9.68 +0. 53% 2.93 +0.27

HE: IR IR, P < 0.01; UYL P <
0.05,%P<0.01
3.3 sFRA & TC, TG, LDL #= HDL &7 %44
B R4 ~T ALAL, £ R R R AR A K
FUZE 20 d A1 40 d B, 1fil¥ TC, TG, LDL B 4
i, CSIEH R A A 2R (P <0.05
s P <0.01), T HDL ¥4 W B2k (P >0.05);
AEIR A&, #5241 m] 1 b 3 41K g IR L i A B

%3 AEIRR XXRIEFHREREKRILHZME(X £, n=12)
Tab.3 Effects of AEIR on fat weight and ratio of fat mass
to body weight in rats (x s, n=12)

20 531 A&/ g 5N
TE 5 6 HRZH 5.00 +1.20 1.52 +£0.37
[ iE) 9.98 +1.47™ 2.70 £0.37 **
AR ARV R 2 7.66 +1. 64" 2.29 +0.33"
AR AR H ) B A 7.53 £1.90" 2.28 £0.47*
AR e 7 A 7.50 £2.39% 2.2320.61%
e DR 8. 18 =1.45% 2.34 £0.43*

H: HE®EXBARE, ™ P<0.01; SHEBHLE,P<
0.05,"P <0.01
TC. TG, LDL, S5#RIAWKAAGI W 2SS (P<
0.05 o P <0.01), {HX} HDL %A BiZm (P>
0.05); AREUMRAAER IR 20 d & 40 d 1), Il
TC, TG XU BALTHAILH (P <0.05),
&4 AEIRARME TC R FEWFM (¥ x5, n=10,

mmol/L)

Tab.4 Effect of AEIR on TC content in serum of rats

(x+s, n=10, mmol/L)

o Be)E
2H 51 25 2T 204d 204
1E T R 4H 2.38 £0. 19 1.80 +0. 33 1.45 +0.24
AR 2.39 +0. 40 2.22+0.37*  1.68 +0.25*
MOEREF R 2.28 £0.36 1.84 £0.20*  1.46 +0. 16"
AR AR H ) A 2.43 +0.33 1.76 £0.36*  1.41 +0.22*
A AR 1 7 A 2.29 +0.42 1.86 +0.57 1.65 £0.34
e D 4 2.21 +0.27 1.70 £0.42%  1.44 +0.20*

W HIEHRTHRAL R, Y P <0.05; SHEEY A *P <0. 05
2227
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#5 AEIRRXARME TG EHFEHEM (x x5, n=10,
mmol/L)
Tab.5 Effect of AEIR on TG content in serum of rats
(¥ +s, n=10, mmol/L)

%8 AEIR X AR MiE LPL, HL & TL FMHAFM (x +
s, n=8)
Tab.8 Effects of AEIR on LPL, HL and TL activities in

serum of rats (x £s, n=8)

20 51 A Ei) GE 231 L s "
20 d 40 d (U-mL™") (U-mL™") (U-mL™")
1E 6 R 0.98 0. 19 0.78 £0. 18 0.68 £0.22 1B X RR A 1.73 +0.35 1.52 +0.36 3.25+0.54
(U RIUEE 1.15 £0.31 1.65+0.38* 1.03 +0.29 * AR 1.28 £0.35*  1.13+0.32* 2.41+0.54*
ff)ﬁE*ﬁﬂi*Jiéﬂ 1.05 £0. 36 1.20£0.41%  0.71 0. 15% PSRRI E  2.2620.64"  1.8920.56™ 4.15 =0.58%
WM PR EE  0.98+0.33  1.24+0.22%  0.79 0. 17% MR EE  1.95+0.57* 1.67+0.47%  3.62+0.71%
b R e ) 2 1.13 £0.38 1.35+£0.52  0.81+0.22 A AR e 7 2 1.77 £0.43%  1.58 +0.46%  3.35 £0.56™
it DR 1.20 +0. 38 1.25 £0.68"  0.77 +0.25" Ak DU H 2.06 +0.43% 1.61 +0.36*  3.67 £0.64*
E: GIE®E M BH R, P <0.01; SHEAH E,*P < W HIEWXIRAE, " P<0.05,™ P <0.01; S5HEIAIL L
0.05,"P <0.01 i, *P <0.05,%P <0.01
%6 AEIR 3 KR Mi5Z LDL $5EMEMm (x x5, n=10, #R9 AEIR X KRBFAL LPL, HL X TL i M= H
mmol/L) (x+s, n=8)

Tab. 6 Effect of AEIR on LDL content in serum of rats
(x+s, n=10, mmol/L)

o wefs
215 e Ei 20 d 204
1E X IR 1.52 £0. 19 1.16 +0.23 0.92 +0. 16
PRI 1.47 £0.30 1.38+£0.23* 1.08+0.16"
FREERAGIHEAH  1.46+0.23  1.12+0.13"  0.95 0. 10"
AR AR H 7 A 1.58 +0.21 1.11 £0.26*  0.93 +0. 16*
WS AR R Rl 1.44 £0.27 1.19 +0. 34 1.16 £0. 19
it DR 1.43 £0. 19 1.20 £0.27 1.09 £0. 14

T 5 X TR LR, T P <0.05; SHUMA P <
0.05,"P <0.01
%7 AEIR X AKRMi5 HDL SEEWEM (X x5, n=
10, mmol/L)

Tab.7 Effect of AEIR on HDL content in serum of rats
(x+s, n=10, mmol/L)

o )
20 5] SR 2T 20 d 04
1E G R 1.18 £0. 19 1.03+0.17  0.87 0.17
(U RIUEE 1.18 +0.22 0.93 +0. 19 0.77 0. 14
ff)ivw*ﬁﬂ?& F 4 1.1820.19  0.94+0.13  0.85x0.13
A AR P 2 1.27 +0. 14 0.96 £0.21 0.78 +0. 13
b R e ) B 2 1.23 £0.20 0.99 +0.27 0.90 +0. 14
it DU 1.16 +0. 13 1.07 £0.19  0.90 +0. 14

Tab.9 Effects of AEIR on LPL, HL and TL activities in

liver tissue of rats (x s, n=8)

LPL/ HL/ TL/
215

(U-mg prot ') (U-mg prot™") (U-mg prot~")

TG R 0.44 +0. 11 0. 66 +0. 08 1.10 0. 17
BT ZH 0.33£0.10* 0.43+0.13* 0.76 +0.14"
BOEMRMCFIEZ 0.45+0.11%  0.62+0.11%  1.07 £0.21%
if)imiﬁtf%. 40 0.50 0. 13" 0.62 0. 11" 1,12 £0.20%
mﬁ*ﬂ%.ﬁ}*HéE 0.52 0. 12" 0.61 £0. 12  1.14 0. 19*
AR DL 0.51+0.15%  0.66 +0.17% 1.17 +0.27*
H: HIEWX ALK, P <0.05; SHMH HEFP <

0.05,*P <0.01

Py m il K BRI T A 4140 MDA B B REAIE (P <
0.055% P <0.01), 5IEH% X M4 i, R
SOD PR PR, A EMEZER (P<0.05); 54
RUZHHEEE, AEIR 3 /5 i K AR i DURR 3 AT ok B

ML AF 2121 SOD B i F+ i (P <0.05 o P <

0.01),

#& 10 AEIR 3 KRR IME MDA, SOD B&M (x s, n =
12)

Tab. 10 Effects of AEIR on MDA and SOD in serum of

rats (x £s, n=12)

3.4 SRR FAFAL LPL, HL & TL &M
v P8 ~9 Al AN, BIRYLE K EUML T U412
LPL. HL K TL 3& B B &% (P <0.05 &P <
0.01); AEIR 3 N5l K AR DU 444 ] fif R BRI 3
FUF4HZ LPL, HL f& TL 3G Fhmy, SR i
HREWERE (P<0.055 P<0.01),

3.5 KRR AFAAFAL MDA, SOD ¢9%%
10 ~ 11 v 71, BRI S AL 40h MDA 51E
WX LB TS, AR ENEES (P<
0.01); SHARIAH L, AEIR 3 N5flan A AR DURE
2228

20571 MDA/ (nmol-mL ") SOD/(U-mL~")

1B X HR A 5.97 +1.70 115. 05 £30. 59
(TSI 10.21 £2.79* 88.95+15.19*
A ARG ) 2 8.10 = 1. 83" 105.05 +19.95%
ff)iﬂﬁﬂ%tlﬂ fll 6.78 +1.77% 120. 87 +£25. 41%
b AR e R 2 7.87 £1.80* 110. 92 +29. 68*
it DR 7.76 +1.88"* 114. 44 +28. 49*

T SIEWHMIBA LR, " P<0.05," P<0.01;
#,%P <0.05,"P <0.01
3.6 AASIRARYAGYw  HIE 1 ATUE
i IE%XTHﬁéﬂjw\E’JHJF?E Noe s, JIT40 MRS
RESE M) BB M, M B A, R BT, R/

SRR L
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%11 AEIR W KRAFAHL MDA, SOD &g (x =5,
n=12)
Tab. 11 Effects of AEIR on MDA and SOD in liver tissue

of rats (x +s5, n=12)

20 51 MDA/ ( nmol -mg prot ')  SOD/(U-mg prot ~!)
1EF T R 4.39 +1.68 30. 26 4. 06
P RIUEE | 13.14 £3.91 ™ 22.92+5.30*
ARG 2 2 9.51 2. 33* 27.89 2. 86%
b AR R 2 9.76 £2.22* 45.79 +12.78*
R e R e 2 9.02 +2.28% 33.45 +4. 69"
it R 9.43 +2.75* 36.33 £7.07%

W SIEFEABALE, " P<0.05,™ P<0.01; S5HIAIALL
%, P <0.05,%P <0.01

. 'y ) 5 P
WY ;2 '},
P e iy ot (=

1l ‘ !4,\".
CE#FIMA

* -
b g
~

D AR ISR R R4

FARBEAR G R A

¥ e

E AR BRI R4

1 ZHEARPAERES (400 x )
Fig. 1 Liver histopathology of rats in each group (400 x )

L, 1 ~24, HMKNERWLIEFEZ L,
NEIAENE, HFSEHES AR 5 #5575 20 A B4t e
JiK, BTN T WLEE A i, AR AR, Al
SRR 3 AEIR 2 RN3E 15 DURR 2 R BRI 2 4L 8544
KRB APEA AN FFREE A ek, S a] WL/ e
R A LI .
4 Ptig

AR S5 SR FH fea B TDREHC 77 W S35 N e K BRUSE
A, R IR K BB R AR R 20 d S AR T
Wl FIE R X B4, 1y TC, TG, LDL B &g 34
=, ML FF4H4 LPL, HL & TL 3 M B 8 B4R
LRI, AEIR & 4UFN3E v D1 AR v] B o B AR =

% IR A U i, IG5 ARIR 5 {3 D1 4 22 (1]
BOR2ZSARUIE; 3 MR AEIR K AR Il 4%
7T B S AR A0S 26 O LR K RUR BT R . B A L A
FFIE i, I ELARH R RAR AR B . BB R L RIAT
T R BOSCR E 0 %5 AEIR ik, PR k2 ) )
WA 2 8 I K BB TC. TG, LDL; 3 474 2
() AEIR % Al o 005 2 1] ik B il 3 A0 T 42 41
LPL, HL, TLHMTFE, EAGHIE AEIR 5650
B2 IO 2% SR B, TR 1 TC L TG
LDL &4 i 75 25 70 4 AEIR 25 25 25 b iy 30 481 1k 30
%, MG TR Sk B R R 25, dRak
IR P A U R A AR, S At — A %t
WCHEATRTSE o AR DR S i A A Y P 34 B
321K (PPARa) MYBEHEVEMIA'" , HEZ/EH
ST RGN TG, R AEVE YT LPL 45 56
i, BN LPL @ A i, BRI AL, LA R
g, A SCHRIGE, R T4 PPAR dEHEVE )
VERT, 373 o st S A 7 B S 2 R Al L (4 )
B A R ke R P B AR

5 18 I 2B LA i B 5 AL AR, 19
G A, OF ELRR AR 0 M e S R
3t SOD B R EEMGTANE, S5 A H
P R R, B Lk 22 B 1 A T T LA
ZURM . MDA LR A i Ak S R Y e 26
Ry, Hos A ] — SR R [ S e
PR R LA P9 i 5 4 3o S AL AR L 214 1M B T
i, BB AL VR I3, MDA 7444 %, SOD
WAEHIAC, WA A A, R4 T
WSS LPL BOTE P, TS TG, #E— 4w i i f¢igf
L, ARG &I, R R 4L U I A I
SOD 3% J7 W 3% F W, MDA & 45 & W38, i
AEIR A i 25 WGP AERI L t MDA, Jf4% 8 & 7+
I SOD WE M, ELRAvh ., e O Rtk
5 AEIR 7 RE3E 32 375 KR HLAR 1 pl 2 sl 400 o) 1 7=
R R SEALRE R T AR RIS, AT 4
FENLIR AL BT B 2 RIS, D840 1 Pl e
B, RRARASEEME, Momgkor .

LPL 1 HL 2 AR i 2 op i ki, %
SRR KNG AR, LU I e A S R
IR R, RS IE IS S IR = s A
Jeo LPL R THEWT . WIS, F140 86 4
W5 A B PR AR s L U TS A 25—
TR 11, 512 31 P9 B2 40 M 2 T & 4 A T Y
PIFEVE AT S S AN TG, LDL-C &4 1 THis,

2229
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YRR IAE , EE R FUEEMR. (CM) KA
NS (VLDL) BRGS0 g 4
o, dEEIREEST KR LPL, HL & TL
AR, FEARFERAGERHT, ML AEIR &
HWiYiayT e e W& # = LPL ) HL 3% 7, #I2b4%
s AEIR #8737 TC. TG. LDL KF-R4E I T A i i
P HL 15V, B o1 ) 40 23 rp i s ad) A I e 72 3]
FFAE, 9 6 ML 3 st A o BT e (CE) 5 il o
PRI BTG T, 1L TG 7K A i H- b A g 7
B, AR I ) 396 ) 3 AOARAEE, DA FAAIR 1L i
TG, KEIME MR H .

Li ERTAR, AEIR X 55 BS AR K SUEAT B 1Y
PRIMAEVEH AR HHLE AT 8 i T B B i
B MDA 247 5 S TH SOD 3% 4 Sk vl 132 98 5 T
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