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Study on the mechanism of different extracts of
Rhizoma Coptidis on heart injury in rats

MEI Xiao-li, WU Si-lan,GUO Yan-lei, YANG Xue,MO Zong-cheng, HUANG He ,HUANG Chong-gang *

Chongqing Drug Safety Evaluation Center ,Chongqing Academy of Chinese Materia Medica ,Chongqing 400065 ,China

Abstract : To investigate the effects of different extracts of Rhizoma Coptidis on cardiotoxicity in rats. SD rats were divided into
five groups and ig treated with purified water, ethyl acetate extract,dichloromethane extract, petroleum ether extract and water
extract, respectively,25 g crude drug/kg for 30 days. After 30 days, biochemical indexes and heart weight were measured , or-
gan coefficient was calculated,and CK and LDH levels in serum were measured. UPLC-Q-TOF-MS was used to analyze the
difference of components in different extracts from Rhizoma Coptidis. Compared with the control group,the LDH level in rat
serum treated with the ethyl acetate extract was significantly increased (P <0.05) ,and the heart weight and organ coefficient
were both significantly increased. A total of 34 kinds of alkaloids and flavonoids were detected in extracts by UPLC-Q-TOF-
MS, of which 21 compounds were common in each extract fraction,one compound was unique in petroleum ether extact fra-
cion, two compounds uniquely existed in dichloromethane extact fracion, one compound was unique in ethyl acetate extact
fraction and two compounds were unique in water extact fraction. It is suggested that ethyl acetate extract had a significant car-
diotoxic effect on rats,and 2,4 ,4’-trihydroxy-6’-methoxydihydrochalcone may be its cardiotoxic active component. However,
dichloromethane extract, petroleum ether extract and water extract had weak cardiotoxicity.
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1.1 iy

SD KB, SPF 2%, MEfE4-21-,130 ~ 180 g, g H L
AR L A W R By A BR A R S THIE S
SCXK( 51)2019-0008 , fj4) 5 7 1 P TI Hh 245 F 5%
B 5 T 2522 v o0 S W s B AT, BT AT sh
it 4% MR Sh 46 p b AT, OF 22 R rh 25 001 5 B
e P2 By oAt
1.2 Z5%f

B H KT AR S 23R BE E A AT
3% K E N EERVEY) T Coptis chinensis Franch.
AT IRIRZE
1.3 (U RiXH

H3-18K 52y i &5 0o AL (i B AT A 28 1% &
ARAT]) 5 Allegra X-12 B0 HL (€ [ UL 5e & %K
A R R ) s AU480 42 A 3l A A 73 A ( 3 [ L s
SRR R A s Triple TOF 4600 =0 i X
(Z£E AB SCIEX /A #]) ; Milli-Q Lntegral5 B ali K HL
(32 MILLIPOER 23 #] ) 5 GBS HE 22 4 ( Sigma) 5 &
I BLET 24 3R 40 ( CMC-Na, JRAR T BHRE AL 7 i A PR 2
A ) s SEALEN (NaCl, bR PR AT R A F]) 5
AR P R O TR L LW P (BRI AR
T AR BRA ) 5 JIURR Wi R I ( CK) (FLIR B
Ul (LDH) 10550 & (D v &2 R R R R A PR A W) ) 5
IR ETEa (S Fisher 22 ) 54tk 1 .

1.4 HZEAMAERIEBAA G &

BEEZ R 3.06 kg FT HUHLEY, FH 70% £ 5[]
PR3 h, EE 3 U uk, 15 B B9 DO IR AL,
PP AL BT 2T, BT 2 B i 1) 7K R e BR (K IR
AUIHEE =12 1) (9 Ho 9 A itk o 52 A€ B =0¢, 49 9l
1B EEE AR, a2 K zE T4
TMBELIBGTAL(56. 18 g) ;K2 4kS ] — A W b1k
IR ORZ: Z8 W e =1:1) B 88 2| =, 7
AR —E R ZHUKE, B & P B KR 25
T W BE AL (19. 52 ¢) s /K ZAREL ] L TR £ T
R IR OK)Z: SRR =1: 1) W2 A =
K GHCRCERIEFIKZ , M O TR LW JZ , 7K
BT CMROBEIAL(9.72 g) s R N HIKIZZET A
IKFRAL o

1.5 EsmARKHRERNE &

K AR AR A A 5 0.216 6 g T 5 mL
AT, IA 1 mL P 1 mL 2% KB E A
FBERRA2 0.502 5 ¢ B T 5 mL Xt iInA T mL
iz ,1 mL ) KPR E QR LR 0. 173 6 g &
T 5 mL 4 A, A 1 mL BB KA B 1
mL 7S T h . LR B S TR S S R
HL(300 W ,40 kHz) Hrj 5 Zb 35 30 min, B, I 1
mL & T E.0E T, B T E.0HL(9 000 1/min, 10
min) , B ETHRCE T AR
1.6 SE5%%H

W8N 5 KG9 SD K REAREFENL /8 5 41,
TR 10 5, 20 i R s BT B A | ¥ 3% T IR R A7
A A S PRI, 4 I AT kR A 2 | B
IKEBOILH . FEWEXT IRA ig 44T 0. 5% CMC-Na, Hi4x
KA ig 25 T AHI 25K, B A% 4 O 6 51 1 Ry
25 g HE2/kg, SRR 10 ml/kg, BEH 1 IR, 42
30 K.

1.7 kR
1.7.1 REASEZTZNE

FHRKBTRKRG )5 24 h, W@ KEARE;
0. 9% J% % L2 M R I, 1 32 30 kR 1l 5 H 5 SR 1l 5¢
B JE EBOR BRI, RGO A, TR L

WSIEJEARL = S IEEE/ K E x100%

1.7.2 % CK.LDH #-m|

FE91.7.0 17 TR L ER B 30 min L £ 0LV
EEHE T ,3 000 r/min B0 10 min, B3 W, #3858
EAEN % CK LDH 7K
1.8 AEREVEPLAE 457
1.8.1 &&&H

F s Hrfdi ] AB SCIEX 4600 Jiiii £ 48, Agi-
lent XDB Cjx (100 mm x2. 1 mm,2. 1 wm) {434 4
i 30 Cs WA 0. 1% WK EW (A) -
(B), &4 ) 90: 10; P 2 : 1 ~9 min, B AHAE
9 85% ;8 ~11 min, B 414 85% ;11. 5 min, B #1725
A 10% ,15 min 4550 (&1 B 0. 3 mL/min; JEFER
3 MLo
1.8.2 JRigt&4t

K ] ESI-Positive #5187 AE s b 4R I 5 <
RN 25 Psi, AL IR FE 600 °C, TOF-MS-Product
Ton-IDA 352X, TOF/MS — 2% 514 1 1 frh 2% 114 —
34 Product Ton-IDA B B} 8] 43 51 &y 250,
100 ms, i E T/ IEFE m/z 100 ~ 1 000 ; &5 K4 55
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Table 1  Effects of different extract parts of Rhizoma Coptidis on body weight, heart
weight and visceral body coefficient of rats(x £ s ,n=10)

415 it Dose I LT o

Group (g H:24/ke) Body weight(g) Heart weight(g) body weight( % )
YEEXTIE Control - 266 =58 0.881 +0.202 0.330 £0.011
LR TSR Ethyl acetate fraction 25 265 £48 0.975 +£0.232 0.365 +0.026 " *
o [ e [
4%‘?}:}%%{3{1 . 25 257 +42 0.851 0. 156 0.330 +£0.018
Dichloromethane fraction
AT . 25 254 +49 0.875 +£0.137 0.348 £0.033
Petroleum ether fraction
K&V Water fraction 25 222 +28 0.805 +0.119 0.362 +0.027 % *

T ST B L, © " P <0.01,
Note ; Compared with control, * * P <0.01.

2.2 3 CK.LDH £ =280
ST R A L, 0% 2R O R B BGH A 41

R LDH K- RET R 48R L 2,

%2 EERERREMMARMDE CK.LDH & R2HEM (x+ s,n=10)
Table 2 Effects of different extract parts of Rhizoma Coptidis on serum CK and LDH content in rats(x + s,n =10)

4151 Group F i Dose( g 4 24/kg) LDH(IU/L) CK(IU/L)
VT IR Control - 1286 +571 557 +213
2R 2 E# A Ethyl acetate fraction 25 1727 £317 " 714 £112
TS W EER A Dichloromethane fraction 25 1 644 +402 663 +158
A1 EEH A7 Petroleum ether fraction 25 1593 £292 662 +122
JKERAL Water fraction 25 1307 +643 603 +268

0 SE TR g, " P <0.05,
Note : Compared with control, * P <0.05.
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Table 3 Analysis of secondary mass spectrometry data
1 o) %ﬁ%% 53 F TR BT %m%ﬁﬁ
. . Identification Molecular Secondary Extraction
Category Serial number . .
result formula fragmention fraction
W2 Alkaloids 1 J/NBERS, Berberine CyH;sNO, 337.162 0.321.093 8 307.0785 A .B.C.D
2 L/ NBERS, Berberastine CyHgNOs 338.095 7.323.072 3.295.0781 A B.C.D
3 ZF/NBER Eepiberberine CyH;gNO, 337.1225.321.093 9 307.0787 A .B.C.D
4 AR Jatrorrhizine CoHyyNO, A.B.C.D
5 (YT Palmatine C, H,,NO, 353.156 1.337.1255.323.1098 A . B.C.D
6 EHE‘H‘H Ej] [ @ﬁi Columbamine Czo H20 NO4 A .B \C D
7 /NBEZT B, Berberrubine CoHsNO, A.B.C.D
8 P %78 Coptisine CioHyNO, 321.094 1.293.099 2 .263.0892 A B.C.D
ELHEE A R 4
9 FEEER?(‘EVET CioHigNOy A.B.C.D
Tetradehydroscoulerine
10 % 2% 18T Groenlandicine CoH;sNO, A.B.C.D
11 844/ NEET, 8-Oxyberberine CyH;zNOs 352,117 1.337.093 6 .322.066 9 A .B.C.D
(-4 ) S HE LML NERL
C,oH;NO
12 (- +)-5-Hydroxyl-8-oxyberberine 20H7NOg  338.064 4 335.077 2.320.054 0 A B.C.D
13 8-4H {5 % Wi, 8-Oxyepiberberine CioH;3NOs  336.088 8 .321.097 3.308.0899 A .B.C.D
= R ] - i -
14 ?nf”t%d\;‘m 8-Oxyepiberber CyHpyNOs 352117 1.337.093 6 322.0669 A B.C.D
3 H2-HUE AL, 10-F 1 4
15 § CyH;zNOs 352,117 1.337.093 6.322.0669 A .B.C.D
Fe-8- S b JE/ N e B R
AR & i 8- /] -
16 S.ﬂﬂgd\ﬁ,llﬂﬁ 8-Oxyberberru CyoH,oNO, AB.CD
bine
17 PU S/ NEETS Tetrahydroberberine CyHy NO, 340.152 4 324.121 7 .309.0988 A . B.C.D
6- L IHE-5 ,6- — S I 5
18 6-Acetonyl-5, 6-dihydrosanguina- C»nH;sNOs 374,101 8.358.069 5.330.0752 A.B.C.D
rine
19 Z,E-N-AMB I Z, B-N-foru- CisHyNO, 177.051 1,145.028 8 121.0652 A B.C.D
loyltyramine
6-([1,3]Dioxolo[4,5-g]isoquin-
20 oline-5-carbonyl ) -2, 3-dimethoxy Cy;H;7NO; 396.106 1 .351.072 8 .276.064 7 A B.C
benzoic acid methyl este
21 Berbithine CioH\7NOs  340.117 8.325.094 1.310.070 4 B.C.D
22 ZH 54K F i Norsanguinarine CioH;yNO, 318.0752.260.069 9 232.075 4 A B
1,3- 24N [ 4,5-¢ ] 55 M IHk-5
23 (6H) -fil] 1,3-Dioxolo[4,5-g]iso- CyH;NO;  178.077 0,135.038 9.118.038 5 C.D
quinolin-5 (6H ) -one
24 BB Obamegine C3sH3gN, Oy 595.284 4 433.232 9 415.221 5 A
AR - (4R HHE "
25 3FHEL-(4-JR MR 3 ) I C,H3NO, 236.145 3 .236.089 1.218.080 2 B

f2,5-— 1
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2:5% 3 ( Continued Tab. 3)

e o YE LR 43 FR TR T PEERAL
el lhacs
. Identification Molecular Secondary Extraction
Category Serial number . .
result formula fragmention fraction
H:- P52 Alkaloids 26 H L8 E 5] Worenine CyoHisNO, 335.108 1.,319.071 9 .305.061 9 D
27 EAL AR B, Oxysanguinarine CyoH;3NOs  348.120 9 304.098 7.200.032 9 D
3,5,7-= 456, 8- B HL ¥ i
RS Flavonoids 28 3,5, 7-Trihydroxy-6, 8-dimethyl- Ci7Hi, 05 299.090 0,284.066 5.256.0717 A .B.C.D
flavone
6,8-" 33,5, 7-= R AR
29 6, 8-Dimethyl-3, 5, 7-trihydroxy- Ci7Hi, 05 299.090 0.,284.066 5.256.0717 A.B.C.D
favone
30 WH A ZE Wogonin CigH, 05 285.0752.,167.033 5.105.033 6 AB.C
7,4"- RIS AL e
’ - CieH,,0
31 74" Dihydroxy-5-methoxyflavanone 16H1405  269.080 3 .213.091 0,198.066 4 A.B
32 flZ=Z Rhamnetin CigH1, 0, 317.063 9.299.101 4.197.069 6 AC
33 #iZE B 1T Coptiside 11 Cy HyO,, 449.185 8 375.151 2.329.109 6 B
2" 4,4 -=RI6-H A TR
34 R B 2", 4, 4"-Trihydroxy-6'- CisHi, 04 257.093 4 .240.051 0,133.071 3 C
methoxydihydrochalcone
TE A A IMEERRAL B 5 BB AL C: ZFR CBRFRAL; D KR FRAL
Note ; A ; Petroleum ether fraction ; B; Dichloromethane fraction ; C : Ethyl acetate fraction;D: Water fraction.
Spectrun Tron Al-pos—i=T. 5T (ample 1 = W=pos=1-T, Exporiment 3, +TOF 15 7 (50 = T000) Trom Z 167 win
Precursor: 257.1 Da, CE: 40.0 CE=40
100%
257. 0934
95%
90%
133.0753 180. 0308
85%
80%
5% 149. 0693
= g 162. 0196 240.0510
0%
S
% o 121. 0769 201.0298
Z 55%
-
= 192. e 239. 0801
AR 121. 0627 179, 0805 Pl
0%
35%
S0% 70.0675 S
25%
20%
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Mass/Charge, Da
1 HRUEMRS2 4,4 -Z8E-REE_SERITEE
Fig. 1 The mass spectrum of 2’ ,4 ,4'-trihydroxy-6'-methoxydihydrochalcone
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AR, T B0 IR L S5 2200, 455
LR B WL 27 6 A AR WL 2 A2 4k, 25 18 R 7K &
LAY A S 5 EAR R, CKLDH 2 J
Il JEE 9 728 P R LA s, B T TR L TR BB AL 2H R B
IM3% LDH 7KV 2% The , CK A —E T a3, H
ARG KB M CK LDH & W B W AR fk, 5
B e R U LG “F 38 b5 3 A, LR SR R AL %
RO IEREEE PR .35, i S B A
BERRAL ATROLAE 55

X 8 % A5 SR G AL AT A 2 o0 B, 2 51]
th 34 AW KBRS AL S 4 R R BRI
PALA AW 21 A, i R B, 27 ,4,47-= 5
H6'-HHEIE _FERE (2,4, 4'-trihydroxy-6'-me-
thoxydihydrochalcone ) 4 Z, 18 £ BR A 456 157,
S5 R SRR SN T 0, 0 JHE AT R 2 0 U 7
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