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Abstract

Simultaneous Analysis and Anti-obesity Effect of Taeeumin
Cheongsimyeonja-tang

Chang-Seob Seo, Soo-lin Jeong, Jung-Hoon Kim, Sae-Rom Yoo, and Hyeun-Kyoo Shin
Korea Institute of Oriental Medlicine

Objectives
We petformed the simultaneous analysis for three compounds in Cheongsimyeonja-tang (CSYJT) and evaluated
its anti-obesity effect.

Methods

The column for separation of three compounds was used Gemini Cis column and maintained at 40 C. The mobile
phase for gradient elution consisted of two solvent systems. The analysis was carried out at a flow rate of 1.0
mL/min with PDA detection at 275 nm. The injection volume was 10 LL. 3T3-L1 preadipocytes were differentiated
into adipocytes by adding insulin, dexamethasone and 3-isobutyl-1-methylxanthine (IBMX) for 8 days in the
absence or presence of CSYJT. Anti-obesity effects of CSYJT were evaluated by Oil Red O staining, glycerol-3-phosphate
dehydrogenase (GPDH) activity, triglyceride contents, and leptin production.

Results

Calibration curves were acquired with #>0.9999. The contents of baicalin, wogonoside and baicalein in CSYJT
were 14.54-14.65 mglg, 5.24-5.27 mgl/g and 0.01-0.02 mg/g, respectively.

CSYJT showed inhibitory effect on lipid accumulation and GPDH activity in the differentiated 3T3-L1 cells.
Furthermore, CSYJT significantly decreased contents of triglyceride and leptin production in 3T3-L1 adipocytes.

Conclusions
These results will be helpful to improve quality control and anti-obesity effect of Taeeumin CSYJT.
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Table 1. Composition of Cheongsimyeonja-tang.
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Herbs Latin name Amount (g) Company of purchase Source
T Nelumbinis Semen 7.50 HMAX China
K Dioscoreae Rhizoma 7.50 Omniherb Andong, Korea
PNRES Asparagi Tuber 3.75 HMAX China
2T Liriopis Tuber 3.75 Omniherb Yeongcheon, Korea
Ja Polygalae Radix 3.75 HMAX China
AETH Acoi Gramineri Rhizoma 3.75 HMAX China
el Zizyphi Semen 3.75 HMAX China
HEARA Longanae Arillus 3.75 HMAX Vietnam
M Thujae Semen 3.75 HMAX China
W Scutellariae Radix 3.75 HMAX Jeongseon, Korea
T Raphani Semen 3.75 HMAX China
HE Chrysanthemi Flos 1.14 HMAX China
Total 49.89
Table 2. Condition of Mobile Phase for Chromatographic Separation
Time (min) Solvent A (%>* Solvent B (%)T

0 95 5

40 30 70

45 0 100

50 0 100

55 95 5

*1.0% (v/v) acetic acid in H20
+ 1.0% (v/v) acetic acid in acetonitrile
(LC-20AT), on-line degasser (DGU-20A3), column oven E 200 mgS A3 SAT F 5 €o] 20 mLE

(CTO-20A), autosampler (SIL-20AC) % PDA detector
(SPD-M20A)Z FA= o] ATk 4] data® LCsolution
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& i
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RoH FYPTFL
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%—‘}\*9‘ 1.0 mUmin® & 85
2 10 uLSATE ©1%5 3 1.0% acetic acid
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AE94L 275 amolA AE

4) N2 8 23
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-2 2 3T3-L1 A% AT A EFE American
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st % 4 YAFEE 10% FBS7} £31E DMEMO 2

wekehy F 8Y7k wIkE Fasih

=4S =487 980 96-well platecl 5x10°
cells/well & NEE B3, HOETHS 524
(0, 7.8125, 15.625, 31.25, 62.5, 125, 500 or 1000 ug/mL)
2 A7zt 24 AIZF Wi FSFATE Cell counting kic
(CCK)-8 solutione 10 uLX H7Fa1 4 AJZF 52k ¥
AlZ1 Th, microplate reader (Benchmark Plus, Bio-Rad,
MN, USA)E AFE-3Fe] 450 nmollA S48 =438}
Atk S43> hx v E Fofl oA A=
AZEE (% of control) S ARSI ME FAdo] UE}
WA & H1 FEE Ve the AY

At

6) Oil red 0 A4
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Zb vk o] R3lE fEsih RalE AES
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Figure 1. HPLC chromatogram of the standard mixture (A) and Cheongsimyeonja-tang sample (B) at 275 nm.

Table 3. Regression Data, Linear Range and Correlation Coefficient for Three Compounds (n=3).

Compound Linear range (ug/mL) Slope Intercept Correlation coefficient ()
Baicalin 3.91-500.00 34990.27 65010.15 1.0000
Wogonoside 1.26-200.00 38458.09 43483.69 0.9999
Baicalein 0.08-10.00 66906.28 2780.34 0.9999

gonoside 2 baicalein % 3%—01] o3
sttt 4 °“°ﬂ"1-4 peak 8 A3 peak®] retention
timeZ UV 57 382 Hlaste] gRI181%10 M, baica-
lin, wogonoside 2 baicalein & 3329 ZglH ol A
T 23404, 26718 2 28730 727 AEFH AT
(Figure 1).

2) FOEFBUAMO baicalin, wogonoside !
Stare A

oo™

baicalein2|
Baicalin, wogonoside 2 baicalein 5 3% 242 peak
Al thek g 2] 7&?% y=34,990.27x+65,010.15,
y=38,458.00x+43,483.69 & y=66,906.28x+2,780.34 %
Ztzh yebston ol 7&%&4 AAF e
0.9999°1/F2.2 19 77k Fogt A4S vehd)
ATh (Table 3).

SeE BN o
AEQl 359 Z8}H 0| T (baicalin, wogonoside 3
baicalein)®ll THE+ #4172 3} baicalin 14.54-14.65 mg/g,
wogonoside 5.24-5.27 mg/g 2 baicalein 0.01-0.02 mg/g
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Table 4. Contents of Three Compounds in the Cheongsimyeonja-tang by HPLC (n=3).

Content (mg/g)

Batch
e Baicalin ‘Wogonoside Baicalein

#
&2 Mean SD RSD (%) Mean SD RSD (%) Mean SD RSD (%)

14.65 0.02 0.11 5.27 0.00 0.03 0.02 0.00 217
2 14.54 0.02 0.13 5.24 0.01 0.13 0.01 0.00 1.14
3 14.55 0.04 0.28 5.25 0.01 0.13 0.01 0.00 1.39

120 -
100 -
80

60

20 -

Cell viability (% of control)

0 7.812515.625 31.25 62.5 125 250 500 1000
CSYJT (ug/mL)

Figure 2. Effect of CSYJT extract on the viability of 3T3-L1 cells.
Cells were treated with indicated concentrations of CSYJT for 24 h. Cell viability was evaluated by CCK-8 assay. Results
are represented as mean+S.E.M. CCK; cell counting kit

O 2 LB (Table 4). 34). B3 FIUNETLR A3 GW96629] A3
oF do% 2] A FHFUE T W oF 60%°)
TS eI T8u A A E BEuke &
=3 ol BlElE oF 40%2 p<0.0012] 229
1) KSTTHZO et i 03E T 52l 2SS 242 JERNATH (Figure 3B).

0T Aol 3 3T3-L1 X WA7A 29

AEES AESA] XS Fotd 7isk A3t A 3) ;H1E 50| GPDH &40 0|X|= F&
#5521 1,000 ug/mLAlA 96.31:0.09% 2 M X5 A A E Babol) et .05 75 ) GPDH &
do] WA 23Skt (Figure 2). Re 248 Az AW A E RIS S5 3T3L1
A2 0T 5E AEd 7 GPDH 24&
2) X Mz Z22tofl it x| Eat F 70~90%2] Fr21212] 72 (p<0.00)E =T

ST3LL A0 LT E sl pag R D

FE3 2 0l red O GRS F3fo] AHhdee] S

245 A5 Aedon valE ua A ze)y 4 HE H SEXY Yol it st

= Aupge] Zao] BRI O LM TS WG T3 9] Hele] W 31301 AR
ANelg AT ABS A5 ng Any A 5 del AATE R fEe gzzn 8Es

E FEs MERTG F924Q0 ZAE BAT (Figure p<0.05 B p<0.001¢] A0 TAE eI
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Figure 3. Inhibitory effect of CSYJT on lipid accumulation in 3T3-L1 adipocytes.

Cells were induced adipocyte differentiation for 8 days and simultaneously treated with CSYJT extract (200 ug/mL). (A)
Intracellular lipid accumulation was determined by Oil red O staining and observed using an inverted microscope (at x100
of magnification). (B) Lipid contents were estimated by dissolving cellular-lipid retained Qil red O in isopropanol and
measuring OD. Results are presented as meanS.E.M. “*p<0.001 compare with undifferentiated control cells. ~p<0.001
compare with differentiated control cells.
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Figure 4. Inhibitory effect of CSYJT on the GPDH activity in 3T3-L1 adipocytes.
Preadipocytes were induced cellular differentiation into the adipocytes with MDI. Cells were treated with CSYJT extract
(0-400 ug/mL). GPDH activity was assessed by determination as decrease in NADH at 340 nm. Results are presented
as mean+S.EM. “p<0.001 compare with control cells. MDI; methylisobutylxanthine, dexamethasone and insulin. GPDH;
glycerol-3-phosphate dehydrogenase, NADH; nicotinamide adenine dinucleotide H
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Figure 5. Inhibitory effect of CSYJT extract on the leptin production in 3T3-L1 adipocytes.

Preadipocytes were induced cellular differentiation into the adipocytes with MDI. Cells were treated with CSYJT extract
(0-400 ug/mL). Leptin production was determined by ELISA at 540 nm subtracted from 450 nm. Results are presented
as meansS.EM. 'p<0.05 and ~p<0.001 compare with control cells. MDI; methylisobutylxanthine, dexamethasone and
insulin, ELISA; Enzyme-linked immunosorbent assay
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Figure 6. Inhibitory effect of CSYJT extract on triglyceride (TG) contents in 3T3-L1 adipocytes.

Preadipocytes were induced cellular differentiation into the adipocytes with MDI. Cells were treated with CSYJT extract
(0-400 ug/mL). Amounts of TG were measured using triglyceride quantification assay kit (BioVision). Results are presented
as mean+S.EM. 'p<0.05 and “p<0.001 compare with control cells. MDI; methylisobutylxanthine, dexamethasone and
insulin
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