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Effect and Mechanism of Active Component of Isatidis Radix in Obesity Prevention

SUN Tingting”, YUAN Ye*, YU Hongyanb, LIU Moxiangb, LI Jipinga*(Yangzhou University, a.Department of
Pharmacology; b. Institute of Drug Research, Yangzhou 225001, China)

ABSTRACT: OBJECTIVE To investigate the preventing obesity effect of active component of Isatidis Radix (ACIR) and its
mechanism. METHODS Body weight, food intake, fat weight, fat cell morphology, liver weight and lipids of obese mice
induced by a high-fat diet were chosen as the indexes to observe the preventing obesity effect of different dosages of ACIR. The
swimming time of loaded mice under the action of drugs was also observed. 3T3-L1 preadipocytes were cultured to investigate
the effect of ACIR on proliferation, differentiation and lipid droplet formation of 3T3-L1 preadipocytes. RESULTS ACIR
could significantly decrease the body weight, fat index and the weight of the liver, at the same time reduce lipocyte size, improve
food intake in mice, extend the swimming time of mice and serum total cholesterol (TC), triglycerides (TG), low density
lipoprotein decreased (LDL), but high density lipoprotein (HDL) did not change; it could also inhibit the proliferation,
differentiation and lipid droplet formation of 3T3-L1 preadipocytes. CONCLUSION ACIR has protective effect on preventing
obesity, and can reduce blood lipids, which might be related to inhibiting the proliferation and differentiation of preadipocytes.
KEY WORDS: obesity; active component of Isatidis Radix; 3T3-L1 preadipocytes; obesity prevention
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KRS HH I L X s Kox, W SPSS 16.0
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W S T 1 6 R 41(P<0.05), SREAIA] LhE:, B N E SRR E 5 BB LIRS
R AM AL/ BT B 2 PR (P<0.05), 5230 (P<0.05), ACIR 100 mg-kg ' FIELAI/EH 20, 25,
], ACIR 25 mg-kg ™' AL/ EA TR KEA 30 K/ R TR A 52 1 B4R FH (P<0.05).
BEMHIER, ACIR 50 mgkg ™ FIERALS 20 K iR ILE 1,

F 1 RERE ML (ACIR) A B B K& LR/ BAKE v (n=10, X£5)
Tab 1 Effect of ACIR on the body weight of obese mice induced by a high-fat diet(n=10, X+§)

gl 3 i‘ﬂi/l YT 4 2 AR T /g
mgkg 1A R /g 5d 10d 15d 20d 25d 30d
EEA - 20.42+1.68 23.67+2.64 26.25+3.62 28.00 +4.05 29.00+4.26 29.75+4.14 30.33+4.36
AL - 20.58+1.51 24.50+2.02 27.92+3.65 30.42+4.32 32.92+4.62"V  33.43+4.19Y  34.37+4.02"
ACIR 25 20.42+1.83 23.8343.16 25.58+4.12 27.75+4.73 29.83+5.08 30.75+4.22 31.92+4.56
ACIR 50 20.50+1.51 23.67+2.10 25.5042.54 27.33+3.23 2931+£3.582  30.38+3.63 31.37+3.93
ACIR 100 20.42+1.51 23.50+1.45 25.33+2.39 27.17+3.35 28.92+4.232  29.69+3.75% 30.52+4.19%
BRI ] b 41 90 20.58+1.88 23.50+2.07 25.83+3.33 27.67+3.55 28.44+3.867  29.43+3.92% 30.15+4.54%

¥ GIEWALLR, P<0.05; SHEIMA LR, PP<0.05

Note: Compared with the normal group, " P<0.05; compared with the model group, 2P<0.05

3.2 ACIR X/ Bk (1) 5% 100 mg-kg ™)1 LR =] Al 1 (32 € 5 5 v Al R 41
SRR N USRS E R AL L, e A, BB R E(P<0.001 5 P<0.05), B

/> (P<0.05). #EMRZ5H) 30d 5, ACIR (25, 50, Fh R, REEOAAE. R IEK 2.

#2 ACIR ¥/ R#EEHPHE(=10, Xt3)
Tab 2 Effect of ACIR on the food intake of the mice(n=10, X+5)

g %U%/l %Y }iﬂ‘iﬁﬁl%/ 4 dijE /g (10 g) !

mgkg" g(10g) 1-10d 11-20d 20-30d
B - 2.17+0.23 1.79+0.21 1.59+0.15 1.41+0.18
TR - 2.13+0.26 1.47+0.31" 1.41£0.17" 1.14+0.11%
ACIR 25 2.38+0.25 1.44+0.38 1.45+0.19 1.43+0.12%
ACIR 50 2.02:+0.25 1.39+0.29 1.52+0.22 1.28+0.17%
ACIR 100 2.36+0.28 1.43+0.39 1.47+0.14 1.26+0.18%
B A fb 4 90 2.3040.25 1.59+0.31 1.51+0.17 1.27+0.09%

H: SIEWAE, "P<0.05, PP<0.001; SEIMAILE, YP<0.05, YP<0.001
Note: Compared with the normal group, "P<0.05, ?P<0.001; compared with the model group, *P<0.05, ¥P<0.001
3.3 ACIR XJ/NRUIe W M0 S 4 T R3 ACRAPDRIEHEE G AR KFREEN DR
1) 5% (=10, X+s)

RGN RS . S R T Tal?) 3  Effect 'of A?IR 011 fat weight, fat index and liver

o . N weight of the mice(n=10, X=*§S)
3T IE % 6 R 4H.(P<0.001, P<0.01 B P<0.05). "y
I ’ — [=] TR =i e 22 3 /o, 1T =L

252530 d J5, ACIR #5715 20 A1 BRI w] s 4 11 /) Bl B e Ml REEE BN
RS NES 9410 e Aor el e —

- 0.52+0.18 1.73+0.54 1.180.22
FRATGHER I (P<0.01 2k P<0.05), £ R LA 3. R4 - 0.79+0.26”  2.39+0.75")  2.810.64”
4 ACIR X LY Hg o 7K F 1) 5 M
3 %C XTE{%}?HE KT o ACIR 25 0.59+0.15"  1.85+0.38"  2.34+0.44Y
BN UL T TC. TG, LDL & 51E ) ) \
s o ISR < ACIR 50 0.54+0.18° 1.69+0.43 2.30+0.41
i i 22 e B g ik 22 5 X (P<0.001). £25%)
ACIR 100 0.50+0.15”  1.65+0.45%  2.21+0.47%

YBIT G, ACIR(50, 100 mgkg ") B H] ] fih 41

F A% TC M LDL & 5 (P<0.05), ACIR K 3 4Nl

B WA R AL LTS TG A 5 & et mi o F: SERALLE, "P<0.05, PP<0.01, P<0.001; HHiMAHE,
. N YP<0.05, YP<0.01

kb ?Fﬁi % j‘% iéj 75\‘ ﬁ gﬁ -l/+ ?ﬁ =8 (P<000 1) ’ {E %' 4 Note: Compared with the normal group, "P<0.05, ?P<0.01, ¥P<0.001;

HDL /K 3% A B AR (P>0.05). 455 WL 4. compared with the model group, ?P<0.05, ¥P<0.001
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F4  ACIR xf/) § i % & 8 B B (TC). H ik = B8 (TG). 14 % £ g & & (LDL) & % % J% s & & (HDL) & & &9 %71 (n=10, X +5)
Tab 4 Effect of ACIR on TC, TG, LDL and HDL of the mice serum(n=10, X£§)

41 5 Flit/mg-kg! TC/mmol-L™" TG/mmol-L™! LDL/mmol-L™" HDL/mmol-L™"
A - 3.42+0.74 0.64+0.10 1.0240.29 2.3440.48
MR - 7.55+1.52" 1.77£0.40" 5.10+1.64" 2.11+0.42
ACIR 25 6.58+1.86 0.720.16% 4.26+1.52 2.08+0.45
ACIR 50 6.14+1.26” 0.720.15% 3.89:0.78% 2.12+0.70
ACIR 100 5.94+1.26” 0.650.12% 3.550.70% 2.13+0.63
B A 2 90 6.12:1.20% 0.670.18% 3.71£1.12% 2.28+0.47

T HIEWALE, "P<0.001; HSEBALLE, 2P<0.05, YP<0.001

Note: Compared with the normal group, "P<0.001; compared with the model group, ?P<0.05, *’P<0.001

3.5 ACIR X I 7 40 M TE 2 () 5 Wi

R ZH 55 W AL LR, /N SRR IR Uy 4 A 4 =
W, BRI A0 B ARG 0, U5 A AR TR A g A
. HEAAMLL, 7E 100 R5ECR R AT
JU I Y, ACTR 45571 5 4R B =) Ath 21 ) BRI g I
SN A H BRI, R D40 AR R B ) .
NSNS

E

Bl 1 ACIR xf/ A iy 48 LTV 25 6 % 9 (100 X)

A-TES4l; B-KiflZl; C-ACIR 25 mgkg ™' 41; D-ACIR 50 mgkg™
41; E-ACIR 100 mg'kg™'; F—UR) ] b2

Fig 1 Effect of ACIR on fat cell morphology of the mice
(100 X)

A-normal group; B-model group; C~ACIR 25 mg-kg™" group; D-ACIR
50 mg-kg ™" group; E-ACIR 100 mg-kg ™' group; F-Orlista group

T EEACR T 252 2013 4F 1 H 55 30 555 1 3

3.6 ACIR X /N IR 95 55 fiE ) 1) 5% i)

IR 2 /N BRI UK I 1] 55 1 5 4 AR A 2 i
(P<0.05). ACIR 72 J B w] Ath 41 b 25 i K
ANRACE UK IN (], BB LB e R Gt
2 X (P<0.05). 45 I 5.

F 5 ACIR xt/IN RS E ik B ] B %7 (n=10, X *5s)

Tab 5 Effect of ACIR on the swimming time of loaded
mice(n=10, X*s)

24 5 il /mgkg”! YH A UK I 1] /min
IE 4L - 10 6.22+1.88
A4 - 10 4.15+1.49"
ACIR 25 10 5.30+1.21%
ACIR 50 10 5.51+1.26”
ACIR 100 10 5.65+1.38%
R 2 90 10 5.49+1.24%

e HIEFHALLE, "P<0.05; SHELILE, PP<0.05
Note: Compared with the normal group, "P<0.05; compared with the
model group, ?P<0.05

3.7 ACIR I Hif JIg 1 4H Mo 384 5 1) 5% )

ACIR 7 5~50 pg-mL™" A 3T3-L1 §ij g iy
A BEE. 7F 24 hiFf, ACIR 5, 10, 25 pg'mL™
FEEZH AT LA 3T3-L1 403954, Hoh 10 pgrmL ™
7 LA 5ol 25 . 48, 72 h Y, ACIR 10,
25, 50 pg-mL™" AL AT LA 3T3-L1 40 i b,
Horp 25 pg-mL ™ FEAI 3T3-L1 A AR M5 40 fe 1 25
KA HIE 500 2% (P<0.01),  HLBEZE I A & K
SCARI A0 M A K PR VR T i . 25 LI 2.
3.8 ACIR X dij i 7 48 f 43 44 1) 5% Wi

ACIR A F2110 3T3-L1 1 Jg 7 40 i o1 it 72
B R 8 K, AT O Jeft, 45 WK
3o AR AL 90% 140 J B B 4168 “ R
JE,  EERT IR 7 4 B o Ak ORI R A . B
ACIR 45 25 B RO 38 n, ml W52 30 4 e 4 10 Sl i 2
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o, UL ACIR A] LU 197 48 20 4 et o
H N EEAC PRt A i, A Asqo fEL, & S A
A0 A IS S B, 25, 50, 100 pgrmL ! 4]
g AL LR, IR 7 40 1 i g 0 5 & 2
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0.85 - m24h ®48h m72h

0.80 | )

0.75 | N i .
0.70 F ;
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0.60 ¢
055 |
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A 14 (490 nm)

0 5 10 25 50 100
Clug-mL-'
B2 FREKE ACIR FE7 [ bt (8 %3 67 Ag fh 20 i 38 78 0 % v
HaAx Bk, VP<0.05, PP<0.01

Fig 2 Effect of different concentrations ACIR on the

proliferation of preadipocytes in different time
Compared with the blank control group, Yp<0.05, 2P<0.01

A B
C D

E F

B3 FEWKE ACIR Xt Al A8 i 48 fo 416 8 % v (400 X)
A-ZE X EA; B-ACIR 5 pgmL™' 41; C-ACIR 10 pgmL™" 41;
D-ACIR 25 pg'mL ™' 2H; E-ACIR 50 ygmL™" 41; F-ACIR 100 pgmL ™" 41
Fig 3 Effect of different concentrations ACIR on the
differentiation of preadipocytes(400 X)

A-blank control group; B-ACIR 5 pug-mL™" group; C-ACIR 10 pg-mL™
group; D—-ACIR 25 pg'mL™" group; E-ACIR 50 pg'mL™" group; F~ACIR
100 ug~mL’1 group
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A4 (570 nm)

0 5 10 25 50 100
Clpug-mL-!
B4 FREIKE ACIR 7 e 40 o o fh 3 72 o s i AR R

R

L2 (o AL, DP<0.05, PP<0.01, *P<0.001

Fig 4 Effect of different concentrations ACIR on the fat
accumulation of preadipocytes in the process of different-
tcljrt;;):red with the blank control group, "P<0.05,2P<0.01,*P<0.001
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Bk, THI RAW, WAL, iR, BB GRTANEATI LTI, M 310007)

WE: B WRF R AR MEES M F £ (chronic atrophic gastritis, CAGEA K R eF FibE 4 2R FURFR L &
FeAR. BMAREE., MAKSE . BaR Lmed®w, ik BEREEEERN £3) LA +XAEBRMAF 30%~60%
LB BRI H) CAG K RALR AL K A AL A F R A& A F(10.60 gkg ™). ¥ #1#(5.30 gkg ") A&HA F(2.65 gkg ™)
. FREARG0 gkg MM BAR CAG B (A HK 10 mLkg ), FHFREEFRE, KM MhELHE T M
R 6 BlJE, MERRG—MKRIL, StRaEMNFiE, REARITRELS, WRFAREEXEHR. FRAE
B BhsE, Balak 2 mntEn, FR BRI CAGHEA KR AMRR AR mIER, GAERME F LA
%3t 2 E L (P<0.05~0.01); B ARAAEEIEm CAGHEA XK FMRMAIE . MKEE., @B, Z@ledn, SR
YL B F M £ F(P<0.05~0.001); & R A CAG A XK AL K w4547 A L HFGARER, SRENML 27 LA %4t
FEHL(P<0.001); FRA CAGHEAX KA FbXSZTA— L0, i FARAN CAGRAFTARANL
B BRPER,
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