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Effect of Lidan Ruanjian Prescription on Lipid-lowering and Antiobesity and
Metabolic Profile of Bile Acid

GAO Min, LI De-gang, SHA Miao-qing, LI Xiao-yun, YANG Bai-can’
(School of Pharmacy, Shanghai University of Traditional Chinese Medicine, Shanghai 201203, China)

[ Abstract] Objective: To investigate the pharmacodynamics effects of antiobesity, lipid-lowering and
the regulations of serum bile acid profiles of Lidan Ruanjian prescription (LDRJ) in obesity rats induced by high-
fat diet. Method: The 42 rats were fed high-fat diet for 9 weeks to establish model of obese rats, 24 rats were
randomly divided into model group, high and low-dose LDRJ group (30, 15 g-kg'). Another 8 normal rats
were selected as the normal group. The model group and normal group were given normal saline, and drug group
was given the corresponding dose of drug for 4 weeks. Body weight, liver weight, white adipose tissue ( WAT)

weight were determined after administration medicine for 4 weeks. The bile flow of the rats was measured by
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bile duct intubation and fasting serum lipid levels of total cholesterol (TC) , total triglyceride (TG) , high-
density lipoprotein cholesterol (HDL-C) , low-density lipoprotein cholesterol (LDL-C) were detected by
automatic biochemical analyzer. Ultra-performance liquid chromatography-tandem mass spectrometry (UPLC-
MS/MS) assay was used to test serum bile acid profile of each group rats. Result: Compared with the control
group, the average body weight, liver weight, WAT weight of the model group were significantly increased (P<
0.01) , while the fasting serum TC, TG and LDL-C levels were elevated (P<0. 05, P<0.01). The total bile
secretion and bile flow at each test point within 2 h were decreased and the proportion of primary bile acids was
decreased (P<0.05). The serum total bile acid content decreased significantly (P<0.01) , levels of cholic acid
(CA), deoxycholic acid (DCA), chenodeoxycholic acid (CDCA ), hyodeoxycholic acid (HDCA ), taurocholic
acid (TCA) , taurodeoxycholic acid (TDCA) , taurochenodeoxycholic acid (TCDCA) , taurohyodeoxycholic
acid (THDCA) and glycodeoxycholic acid (GDCA) were significantly reduced (P<0. 05, P<0.01). Compare
with model group, body weight, liver weight in high and low-dose LDRJ groups reduced significantly ( P<0. 05,
P<0.01). Fasting serum TC, TG and LDL-C levels were decreased in high-dose group ( P<0. 05, P<0.01), so
did as TG levels in low-dose group (P<0.05). The bile flow rate increased significantly in high-dose group 1~
1.5 h after administration (P<0.05). All dose treatment groups increased the proportion of primary bile acids
(P<0.05) and changed the bile acid profile, especially elevated the bile acid levels of TCA, DCA, glycocholic
acid (GCA), GDCA in high-dose LDRJ group (P<0. 05, P<0.01), while TCA and TCDCA in low-dose group
(P<0.05). Conclusion: LDRIJ has significant lipid-lowering and antiobesity effects and the mechanism might
involve the increase of bile secretion, the stimulation of primary bile acid synthesis and the regulation of bile
acid profile.

[Key words] diet-induced obesity; Lidan Ruanjian prescription; lipid-lowering and antiobesity; ultra-
performance liquid chromatography-tandem mass spectrometry (UPLC-MS/MS) ; metabolic profile of bile

acid
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(HDCA), A IHfR (LCA) , H & HR (GCA) , H&E £
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Scientific Industries 23 7] ) ; TurboVap 1v 2 Z{ WX ( {4
[E Biotage /A H] ) ; Waters Acquity UPLC-ZQ 2000 4
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JFEARE10,5,2,1,0.5,0.2,0. 1 mg-L"'. ZHl4x
HERNZE o Prfa An b AR ME I 6 A E R BRI R T
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W13 300 WL, AT Al AX 35 cC ik T . 5k H
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B;2.6~11.4 min, 62%~80% B; 11. 4~13. 4 min, 80%
B; 13.4~15 min, 80%~90% B; 15~18 min, 90% B) ;
Uik 0.30 mL-min"'; H 2l #F 4 45 il B2 10 °C ; A
5 wL; B8 %5 B 1Ak (EST) I ; 6 g 1A i 2 i 5 8
FUR I 120 °C ; B 7L B 350 °C 5 B 51 U(N,)
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2.6 HiiteEdrik A EdE YR I SPSS 21. 0 %k
PEHEAT S, B R &+ s Foom , XA S 9 2 ) bL A
KA e KR, 4 25 5 45 4l ) L R A One-way
ANOVA #4785 H43H7 , P<0. 05 %R 22 B A G2
TS B PR G 38 A 5 IE T R S A AN [R] R 2
JIELTT 2 4 4 56 7 2R Pearson K6 3 JEAT 40 H7 .
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3.1 wEEUE KRBT E KR HER4LL
BB K RATS R 28 AE B BE B R 2
RHE RIS, R T B i (P<0. 01) , 1Ml
TC,TG,LDL-C ¥ # I+ (P<0.01), WK1,

Table 1 Effect of body weight and serum lipid levels induced by high-fat diet after 9 weeks(x + s)

[N 1 455 )5 1M i /nmol - L
21 5 n
T LR TS TC TG HDL-C LDL-C
IEH 8 207.50+4.68 446.33+37.01 1.59+0.27 0.73+0.08 0.49+0.04 0.37+0.06
i 24 207.67+6.83 558.89+27.78% 2.24+0.412 1.10+0.232 0.51+0.06 0.51+0.102

0 5 IER 4 4V P<0.05,2P<0.01,
3.2 AR B BUMR R & AR ST IR B A Y 5

W 2 2h 4R S IR 2 PR AR A 2 AR B R
S, R R AR 5 R ERE N (P<0. 01); S

2H He s, R RE AR IR v AR AR b B E R i Y
B & B A (P<0. 05, P<0.01) , & 57 & 41 18 i i &=
BEEMRP<0.01), W2,

x2 FBERBAMEHXREREFFEREEHRENFME (S + 5,n=8)

Table 2 Effect of LDRJ prescription on body weight, liver weight and WAT weight in obesity rats(x + s,n=8) g
i
21 5 /g kg! — A T A Ak JHFE B Jg 17 5
il EeEi) =
EH - 446.33+37.01 471.17+55.09 24.83+27.13 10.96+2.73 16.21+4.17
R A - 562.83+28.052 588.50+31.47% 25.67+28.71 13.98+0.892 42.47+4.732
I AR 4 0 Ty 30 554.50+30.38 530.17+35.58% —-24.33+8.769 11.95+0.814 28.83+4.07%
15 559.33+29.53 553.67+33.48 -5.67+11.529 12.44+0.86 36.65+6.76

TE: 5 IEH H BV P<0.05,7P<0.01; SR L P<0.05,P<0.01(K 3~8 ] ) .
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3.3 WPHERERBUMMRACFRSEN 5 IE AL AR

41 Il % TC, TG, LDL-C /K 3 B & J & (P<0. 05, P<

0. 01); SREIIL LA, FINBERIR 7 2524 4 A, e f) 2

F3 FIEHRAI KR MLEMAEKFHZE(E s, n=8)

TC,TG,LDL-C¥H] B F#K(P<0. 05,P<0. 01) K5 &
AN TG &I N, HAb bR A . (P<0. 05).
y—IL%%3O

Table 3 Effect of LDRJ prescription on serum lipid levels in obesity rats(x + s,n=8) nmol-L!
200 FlH /g kg! TC TG HDL-C LDL-C
EH# - 1.72+0.15 1.05+0.26 0.45+0.05 0.42+0.05
[ - 2.41£0.262 1.54+0.332 0.46%0.05 0.57+0.10"
illilikoe:i 30 2.0440.159 0.92+0.16% 0.48+0.04 0.47+0.07%
15 2.18+0.26 1.14+0.229 0.47+0.05 0.52+0.12

3.4 XHEREREAR T & 0 R 4% 4l K BUIR
T B A () A R A S s e A, R IR R R T
WA EAELZT 1.5 hN T B IESE. S5EF
20 LA AR 2 A 45 B[R] B P A AR I i i 2R T IE 8
21,2 h N R0 e B B Bk (P< 0. 05 ) 5 5 15 7R 4]

x4 FPEREZHFNEEREARETRENZIE(F + 5,n=8)

P 5, ) AR gy AIRR) dE AR T DAY 2 h
BRI 43 8 B 4 B T 21, 7% 1 20. 3%, H 7F
2% I 18] B N B YT oM LR AT i TR
BN AR 2SS 1~1.5 h B 88 i (P<0. 05) .
W4,

Table 4 Effect of LDRJ prescription on bile flow in obesity rats(x + s,n=8) mL
51 /g kg #5255 0.5~1 h 25255 1~1.5h 4 25)51.5~2 h 4 245)5 2~2.5h W 2 b
EH - 0.52+0.05 0.42+0.07 0.41+0.02 0.32+0.12 1.68+0.21
R - 0.43+0.06 0.35+0.08 0.33+0.05 0.28+0.07 1.38+0.23"
FI R ARy 30 0.53+0.11 0.49+0.10% 0.34+0.15 0.32+0.11 1.68+0.42
15 0.46+0.09 0.47+0.11 0.39+0.06 0.32+0.12 1.66+0.33

3.5 S AE PR R R v A R R A B SRR T R
d R 8 5 UPLC-MS/MSS X 4% 41 K B i 75
16 A Py 5 PR B I B2 & & F 47 I e, HoHh TLCA,
GCDCA,GUDCA & &L TR K ag it fr 41t
XA A B 13 A E 3 R SR RN AR I R B R A
TP E RGBT R & b . 5 E R AL H g R A I
TH BT 1R 5 2 980 (P<0. 01) , W) G IR
Ll Al W 1 B AR (P<0. 05) 5 5B B4 Lh 3¢, 37k 4
I 375 A TR A B TR T 1%, 1% ) 2 0 v R IR
TR i JC B AR AL R AR R A IR R
24 B BT B (P<0. 05) . WL#E S,
3.6 OGFHE PR BRI T IR VT R AR E S B 2 3l i
I3 IR A 43 AR B AT E 45 dLAS 8] IR T R
B3 LU BIAF AR 22 57, 15 % AL T CA He Bl i, i
20. 11% A2 CA L) F R 5 14.30%, 45 25 )5 &
IR i 25 25 41 CA L) 3 4 fr Il o, 43 3l b &
21.89% F117.02%. VL& 1.

k25 S BT 6 L = R ) 2 AR T R e K
BB AR R S, 5 OE R AL R R AL AL CA,

x5 MEZRBRAMEHXRMNEZETHRESERMRETER S
BISM (% = 5,n=8)

Table 5 Effect of LDRJ prescription on concentration of serum
total bile acids and proportion of primary bile acids in obesity rats

(% + s,n=8)

. . ME BT &/ WIS R
219 Fl /g kg!
pg- Lt 5 E /%
1 - 6 952.57+597.80 44.88+6.13
% - 5089.20+829.31? 37.45+2.43D
I IR 0 5 30 5652.95+1 982.11  50.76+10.78%
15 4972.05+1 328.19  49.14+5.51%

DCA,CDCA ,HDCA 7 & W i [ % (P<0. 05) ; 5
RUZH P A, A IR 75 i R i 24 DCA % 52 W 5 7
(P<0.05) kA EA TR ITF2E57, 0LFK6, il
fif 45 A BB R 2K, 5 IE W 4L b %, BE AL 4 TCA,
TDCA,TCDCA,THDCA & i ¥ W 5 &% (P<0. 05,
P<0.01); 5B RV A, I IR R0 5 v AR ) it Al
TCA % B it &5 (P<0. 05) K 7] 7+ 41 TCDCA %
iR TR (P<0.05), Wk 7. H &Y AR
ARk, HIEH 41 H B 4] GDCA & & B T
. 89 .
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z i 5 T4 B9 13 Bl R 5 ik EAT Pearson HI 3G P 4
20 .
- THDCA Mo 455 & AR i 5 '3HDCA(r——O 661) , TDCA
0 g — e i | LlTUDCA
B c D (r=-0.593) , THDCA (r=-0. 677) 7 P<0. 01 [{J 7K F
AEH AL BB AR ALZ 5 C. A B AR 590 s 415 DL A AR RO O ik A SR G [R5 CDCA (7=—0. 453)
) 2

B 1 FREER LR 77 % BB B X BRI iE & R B8 bL 61 B R0
Fig. 1 Effect of LDRJ prescription on composition of serum bile

acids in obesity rats

(P<0.05) ; 5852 bb 4, F) AE 4K 5 s 5] i 2

GCA,GDCA & &3 med i (P<0.05). L3 8.
3.7 JEREMCHEIR SRR BRI A OC R KR
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Table 6 Effect of LDRJ prescription on concentration of unconjugated bile acids in obesity rats(x + s,n=8) pg- Lt
Frilks
259 CA DCA CDCA UDCA HDCA LCA
/g kg!
EH# - 1 402.00+533.90 594.67+32.49 761.33+£35.95 448.80+13.26 1461.01+£551.2 982.72+2.03
[ - 758.90+432.50" 529.13£22.18% 696.12+26.89? 437.30+3.29 745.60+71.87”  980.74+0.13
) i 30 871.50+643.71 592.60+61.19% 688.15+33.52 445.57+17.05 658.67+34.96 980.84+0.31
15 967.00+£656.00 524.90+13.59 691.90+37.62 441.20+12.96 734.00+93.77 980.82+0.35
x7 FERBANMERARNEFFEEAETRESEHFIN(L £ 5,n=8)
Table 7 Effect of LDRJ prescription on concentration of taurine conjugated bile acids in obesity rats(x + s,n=8) pg- L7
2 5] /g kg TCA TDCA TCDCA TUDCA THDCA
EH - 206.27+48.56 192.35£15.67 220.42+3.94 34.70+5.63 125.37+72.52
HLRY - 145.60+19.09" 166.20+18.79? 214.18+3.09% 31.43+0.95 42.88+19.46"
I IE AR ¢ 7 30 248.11£6.50 172.90+12.08 215.90+0.79 33.85+0.89 41.98+10.18
15 272.60+130.90% 172.90+12.08 220.90+4.72% 31.73+£0.94 62.12+16.40

x8 FIERKBAWMEMARODEFHELFAREETBRIENZM
(% £ s,n=8)
Table 8 Effect of LDRJ prescription on concentration of glycine

conjugated bile acids in obesity rats(x + s,n=8) pe-L!
215 /g kg GCA GDCA

EH - 253.70+13.64 354.05+15.21

LAY - 250.22+7.73 339.81+2.40?

I A A5 1 Ty 30 282.30+32.09% 352.72+9.60%

15 252.70£11.46 341.31+0.40
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x9 BBBEIEXIEAR S BB BR AR B IE R R R Fh 2R AB H BR O 4E KM S AR
Table 9 Pearson correlation between obesity-related data and levels of serum bile acids

Eiztan CA CDCA DCA UDCA HDCA LCA TCA TCDCA TDCA TUDCA THDCA GCA GDCA

S5 -0.092 -0.453Y -0.400 -0.132  -0.6612 -0.220 -0.135 -0.315 -0.593»  -0.605" -0.677" 0.213 -0.112
ST 0 Jo 4 -0.138 -0.234 -0.296 0.101 -0.426" 0.102  -0.164 -0.129  -0.538” -0.465 -0.5702 0.034 -0.051
Jg i & -0.206 -0.488D -0.519? -0.448 -0.6652 -0.481" -0.141 -0.328 -0.508" -0.493 -0.596  0.039 -0.026
TC -0.186 -0.286 -0.351 0.001 -0.373 -0.151 0.271 0.108 -0.382 -0.268 -0.453Y  0.101 -0.382
TG -0.189 -0.004 -0.159 -0.364 -0.168 0.027  -0.056 0.100 -0.223 -0.082 -0.124 0.085 -0.415

1 : Pearson # G 43 HT DP<0.05,2P<0.01,
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