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Abstract: Objective To rapid screening the active components from Dahuang (Rhei Radix et Rhizoma) for hypolipidemia through
L02 liver steatosis cell membrane solid phase chromatography coupled with steatosis model. Methods The active compounds of
30% ethanol extracts from Rhei Radix et Rhizoma were combined with L02 cell membrane solid phase chromatography. The solution
was detected before and after treating with L02 cell membrane by HPLC. The active compounds from 30% ethanol extracts of Rhei
Radix et Rhizoma were identified based on retention time and ultraviolet spectrum information of each chemical composition. The
selected active ingredients were further applied to L02 hepatic steatosis cell model to verify the effect of hypolipidemia. Results A
total of 11 compounds were detected from 30% ethanol extract of Rhei Radix et Rhizoma, and identified as aloe emodin, rhein, theum
emodin, chrysophanol, physcion and six unknown ingredients. Aloe emodin and other anthraquinone aglycones significantly reduced
the contents of triglyceride (TG) and total cholesterol (TC) in L02 hepatic steatosis cell (P < 0.01), and reduced the lipid granules in

L02 hepatic steatosis cell. Conclusion The established L02 liver steatosis cell membrane solid phase chromatography coupled with
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steatosis model can be used for rapid screening of active components in the complex system of traditional Chinese medicine, as well

as to lay the foundation for further study of the active components in hypolipidemia of Rhei Radix et Rhizoma.

Key words: Rhei Radix et Rhizoma; L02 hepatic steatosis cells; cell membrane solid phase chromatography; active components; aloe

emodin; rhein; theum emodin; chrysophanol; physcion
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2.1 YHREEEFE

LO2 A& 10%82F 1 1% H HFRIES
TR RPMI 1640 157535, T 37 C. 5% CO, ¥i 7746
HE R . S I A RACEC 15~35 4K, 34015t
K.

2.2 102 BFRERA M 4HBEAR B A 7 4
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REWFAE LR B AY , DASR IO AETE R M TG
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221 UMAEIERIE BN ECAEKHET Lo2 4
M, L 1X10%em? EFT 96 FLAH, &FFL 100 pL,
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WEEAE K 24 ho 20 BIAR 2 I N85 37 B: 1 1E 40
AR (0.25. 0.50. 1.00. 1.50 mmol/L) frjH
RIH R CAM 2 F 4L, J595 240 J5, &L 10
uL CCK-8 /AW, 4 HE 1.5h JF&1k 9, =R
B THIK 10 min, KHABARE 450 nm 4b%fL
RO (4D fH, THHEAMIAAER.
MPIAETE R = (A pn—A 20)/(A w5—A =11)
222 MU TG TC FEMNE  BOSHAKI
L02 4, LA 2X105cm? BT 6 LA, &L 1 mL,
Ry W5 BE J5 43 D I N B 27 56 10 1E H 2H RO R
(0.25. 0.50. 1.00. 1.50 mmol/L) FIRLFIL, K7
24 h, WiEREIFEIE, PBS WEWPELS 2 R, A 350
uL ZH AR, IGIE PSR &AL, a7 S
HHEMELIIN TG K TC & &
2.3 L02 ATASRAET M4 40 B RS E] 48 2 i A0 ) £ 115161
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2K, 32 PBS W, NI 1 mL 0.25%/HEAFHAL 4
min, FERFT, B WM 4B, N 1 mL
PBS & 1L, 4 C. 160X g &0 10 min, FF
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20min, 3% _LIEWR, (REMRETTE. “FATHI 3
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mL/min; KK N 254 nm; FEFEEN 10 pL.
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®1 BMXRETEER

Table 1 Results of linear relationship investigation

Ry EYEpapE 2R /(g mL ) R
FEREE »=20.540 x—10.093 1.28~164.00 0.999 8
KR y=16.252 x+15.014 1.25~160.00 0.999 7
N y=14.679 x—17.735 1.28~164.00 0.999 8
N »y=18.250 x—3.703 1.28~162.00 1.000 0
K32 F ik y=17.468 x+24.813 1.41~180.00 0.999 7

245 JiikiEEER

(D) FEE R BLMIER, 1% “24.17
TRt A AT 6 Ik, HHEMEREE, K
TR R E L KB K3 2% H K I & 40 20 RSD
B, “RNE 2,

(2) FREMERE: BEbHAMIEW, 1% “24.17
TR G 22 1E 0. 24 4. 8. 12, 24 h illl5E,
THESKER. KER. KHER. K. K#E
2 HIBKE />0 RSD 18, 455 W3 2.

x2 FEFERER
Table 2 Results of methodological investigation

\ RSD/%

oy WEE et EEN
FIERER 0.96 1.96 0.95
KA 0.29 2.91 0.30
KHEHR 1.36 1.36 1.28
N 2.82 2.29 272
N 2 R K 2.63 2.36 2.14




- 738 $8 % 2022528 $53% B3 Chinese Traditional and Herbal Drugs 2022 February Vol. 53 No. 3

(3) EEMRE: HBERIOCEN K6, #%
“2.4.37 TR 7 EG AU, % 2417 TR
R FARNE, THEAZERE R KER . KR,
Ky, KiTx T HEE 778 RSD 18, Z5RIEK 2.

B3 2 Al 5, J7iE %8 RSD {EHI5/NT 3%,
UL PG R R, B RAE 24 h WEE
PEREF, HiEMEEERL.

(4) JNEERIGREE: B WlE KER K 9 4,
R B FRE , MR 2 FR bR 0 B 7 3 80%. 100%
120% 73 S IO AH BT FE L, 4% “2.4.37 T 794
oy “2.4.17 DURN ke, SR ER, MER
WER. OKHIR. KR, K. KERFECFY
[R50 51 96.89% 97.29%. 95.66%. 95.94%.
96.07%, RSD fHZr A4 2.83%. 1.39%. 1.12%.
2.17%- 2.09%, AT IERINFE IR FFE T -
2.5 L02 FF4HBEREREHE xR EIE M AL 3 IR F
FER R B
2.5.1 JLEEEFREAIHIE 102 TR AR T4 i g
DU 1 mL K3 30%ZBEHEI, BEmAT,
WIEEY 3min, BT 37 CIHIFE/KIBIEKIT 6h.
B E 45, AT 4 C.12000X g 0 20 min,
EIEWE 0.22 pm JERE, BIASILIE B AR
2,52 VURIRTMMIS 02 AT AR AR M 40 i BE T
FEHMA 1 mL 2K, BREVATIRAS, 4 C.
12 000X g B5.0 20 min, FEE LK 3 K, &IF LiE
W, EEWGE 0.22 pm JEAE, BIASPRETR
253 MREREIHI 102 TR AR M 4 B VT
I 1 mL30%O8E, BBRWAT, iwiERR % 3 min,
BT 37 CHE/KBEKEE 4h. WELH)G, W
HT 4 C.12000X g &> 20 min, _FiEHIT 0.22
um JEMEE, RIS A B

AR A PFE R B EEAE, $143 6 th LR s
PR, BT K “2.4.17 TR EiE RN E K
T 30% L PRI FE0F 5 TR BRI AR B
1207 A
100
80
60

40
20

IHIBATIE /%

IE% 025 050 1.00 1.50
TR

2.6 REVEHMLASTEMERK 5 B SNGIE
2.6.1 AAMAFERINE K 5. 10, 20 pmol/L [
PRI R, KR, KEER. K. KRR
ik e B LA AT €0.125. 0.2504 0.500 pmol/L) 4
APER T L02 Fraufu e v AL, 4% “2.2.17 I
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FEH1 025, 0.50. 1.00. 1.50 mmol/L iZ#iH¥in, £
WAE IS 2 IEHT N R, R SRR 4 A —
ik, MUMERIREE N 0.25. 0.50 mmol/L I, ZH AT
HERT 85%. WK 1-B fiw, SIEWAIHE, 5

25

1TG
TC
2020
50
3
g 15
£
@ 10}
&
0.5
EH 025 050 1.00 1.50

1 4HRTEEE (A) R TG, TCEE B)(X+s,n=6)
Fig. 1 Survival rate (A) of cells and contents of TG and TC (B) (X s, n=6)
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RAAMMA TG, TC & & B, R4
PR AGE R D) il ERIREH 0.25. 0.50. 1.00-
1.50 mmol/L Z#Hi 8, 4 TG, TC &Rt
IEwk> s TG TC & & BRRAE T BRI AL
N 1.00. 1.50 mmol/L i, & p— & BEdifsts:,
FrlAH TG TC & & FF. 456 MIAAE I TG,
TC &5, 1%#% 0.5 mmol/L IR N R .
3.2 L02 BFBERA M4 0B RE E 4 & 1 EMN

X L02 JF AR AR PR 40 B Bk AT B (1 A E A
Na', K'-ATP BEEIENE, 455 W% 3. L2 FHigmAL
PEAHBOIE B (1 R EIRIEN 0.602 2 mg/mL, Na', K'-
ATP % /74 11.38 U/mg, R L02 FFAE T ASPE40
B TE B WE ).

®3 MEERSEM Na', K-ATP BEH
Table 3 Membrane protein content of cells and Na*, K*-

ATPase activity
S5 AHREH/(mg-mL ™)

Na', K'-ATP ##/(U-mg™)

Bl 0.598 8 11.76
B2 0.602 8 11.03
B3 0.607 5 11.35
FI(E 0.602 2 11.38

3.3 HPLC KMk
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30%ZEEFREOR PSR 11 i R g0 £ i e e g AR
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T~11 S5y BB F s 5 Fh RSB F o Ug AR AR
WE KT 32%, HeonIl5 102 A5 W22 4 i f
(L A B I S5 B e T
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5 MORTE BB /R T L02 FFAR AR P40 i
B, HAMIAETE R A R AR 7. 5 FhREERH ik
KT 10 pmol/L B, AMIAEIHZH/NT 85%, i
ERH o6 (20 pmol/L) X4 fiig A — @ mEHIEH,
HOEFE 10 pmol/L BT o 4T J5 SR i 76 F 1
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i
fif s
B
10
e I_ SR l ‘|>11
| | e || ] . o
N . e WA — 8 - -
L1 ?J’
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A-chromatograms of 30% ethanol extract of Rhei Radix et Rhizoma and co-incubation residues B-chromatograms of mixed reference solution, washing

solution and dissociation solution 1—6-unknown composition 7-aloe emodin 8-rhein 9-emodin 10-chrysophanol 11-physcion

2 HPLC &[]
Fig. 2 HPLC chromatograms
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T4 KEI%IERBREIEEIETRENL (n=06)
Table 4 Peak area change of 30% ethanol extract of Rhei Radix et Rhizoma (n = 6)

o : e 11 A
%5 w/min s1 S2 s3 S4 S5 S6 RSD/%
1 13.12 5018 844 5067 762 5081 823 5089 821 5095 390 5054 829 0.56
2 14.24 3 825355 3 864 790 3824 673 3 833583 3881616 3 840 646 0.60
3 28.37 3367105 3393122 3378389 3392597 3381576 3337 687 0.61
4 29.67 5979 125 6031 896 5985 289 6017712 6 055 688 6 080 567 0.65
5 34.58 765 629 755313 767 195 752 116 754 214 766 899 0.93
6 37.63 1673715 1 672 681 1 695 763 1 665 997 1 662 208 1699 216 0.93
7 41.61 1216 340 1215002 1215936 1218 844 1203 949 1219226 0.46
8 46.09 1210198 1216 873 1227301 1208 488 1220331 1215572 0.57
9 53.79 401 388 407 512 409 669 405 375 402 895 405214 0.74
10 58.55 435 529 441 594 439 307 446 090 443 376 440 855 0.82
11 60.44 83 010 82 301 81184 82 368 81 876 81383 0.83
x5 HWEFRRBIGEEEERETNL n=6)
Table 5 Peak area change of co-incubation residual solution (n = 6)
. . Ve
%5 tafmin sl S2 S3 S4 S5 S6 RSD/%
1 13.12 4061 579 4 057 875 4 046 655 4 034 559 4030 368 4053 983 0.31
2 14.24 3073 862 3070570 3062334 3057776 3049 213 3075 400 0.33
3 28.37 2 506 705 2491193 2492275 2479 534 2471941 2 467 956 0.58
4 29.67 4219615 4206113 4202 261 4196 519 4180755 4175 849 0.39
5 34.58 558 850 557234 555456 552487 552 043 550 537 0.59
6 37.63 1377257 1373 935 1369 221 1363 651 1359 657 1356785 0.59
7 41.61 548 516 546 598 544 134 544 273 540 734 540 656 0.57
8 46.09 838 137 833 508 830 540 829 140 823 955 825 380 0.63
9 53.79 78 019 78 394 77932 78 935 78 300 78 041 0.47
10 58.55 114 621 114 865 114 499 116 250 115118 114 680 0.56
11 60.44 10719 10 856 10 837 10 784 10 795 10 600 0.87

6 L02 ATREAh M LR AERRE1E B 1B IR MIE R 4R

Table 6 Results of adsorption difference of L02 hepatic steatosis membrane solid phase chromatography

&5 fr/min 30% £, P H2 H R 8 i U e [T A FLOE B TR O 0 W T R U T AR AR A/ % D%
1 13.12 5081 823 4057 875 20.15 KHN
2 14.24 3824673 3070 570 19.72 A5
3 28.37 3378 389 2491193 26.26 AR50
4 29.67 5985289 4206113 29.73 AR50
5 34.58 767 195 557234 27.37 AN
6 37.63 1 695 763 1373935 18.98 AN
7 41.61 1215936 546 598 55.05 PR
8 46.09 1227301 833 508 32.09 KR
9 53.79 409 669 78 394 80.86 NS
10 58.55 439 307 114 865 73.85 N
11 60.44 81184 10 856 86.63 R i
Fz7T KEBERFEITI L02 FFEEHEHMAEEERNZI (n=:6)
Table 7 Effect of anthraquinone aglycone on survival rate of L02 hepatic steatosis cells (n = 6)
45 W /(umol- LY HAFIE /% 5 WE/(umol- LY HHIAFIE R/ %
FERKER 5 90.2 KW 5 91.5
10 88.7 10 89.3
20 81.5 20 81.0
KR 5 93.1 R 5 91.8
10 88.6 10 88.6
20 79.3 20 80.4
KEE 5 95.4 [SIERRSXiv 0.125 92.5
10 87.8 0.250 90.7
20 75.6 0.500 90.1
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¥ 5 M ER 7T (10 pmol/L) MBI FEAR%ARTT (0.5
umol/L) fEH T L02 AR R A A, TG, TC
TERMCERILE 3. SIEWHALE, HAHM
N TG. TC FEREAmE (P<0.01), FWFMIRIS
SRR SRR, SN TG,
TC &EWEF K (P<0.01), £ 5 MEEET T
ATLUE S TG TC SR miAR M ARER,
TR HIE N TG RO R, M REE N
W TC R

201

#HH
6

—_
W
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