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Analysis on chemical constituents and toxicity of Sini Decoction of different
Aconiti Lateralis Radix Praeparata processed products

LIU Hong, ZHONG Ling-yun, DENG Yan-wen, TONG Heng-li, CHEN Hao, WANG Shuo, LU Xing-mei
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Abstract: Objective To compare the differences in chemical composition and toxicity of four kinds of Fuzi (Aconiti Lateralis Radix
Praeparata, Aconite) processed products of unprocessed Aconite piece (UAP), Glycyrrhiza cooked Aconite piece (GCAP), dried ginger
steamed Aconite piece (DGSAP) and sand fried Aconite piece (SFAP) in Sini Decoction, so as to provide scientific basis for subsequent
clinical safe medication. Methods Single-flavor Aconiti Decoction and Sini Decoction were prepared by UAP, GCAP, DGSAP and
SFAP. The contents of aconitine, mesaconitine, hypaconitine, benzoylaconine, benzoylmesaconine, benzoylhypaconine, liquiritin,
glycyrrhizic acid, 6-gingerol in the decoction were detected by UPLC. Hierarchical cluster analysis (HCA), pricipal component analysis
(PCA) and orthogonal partial least squares-discriminant analysis (OPLS-DA) were used to classify and analyze four kinds of Sini
Decoction, which forming unprocessed Aconite piece Sini Decoction (UAPSND), Glycyrrhiza cooked Aconite piece Sini Decoction
(GCAPSND), dried ginger steamed Aconite piece Sini Decoction (DGSAPSND) and sand fried aconite piece (SFAPSND), and then

the toxicity of four kinds of Aconite processed products Sini Decoction were compared by acute toxicity test and long term toxicity
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test. Results There were significant differences in the contents and toxicity of the four kinds of Aconite processed products Sini
Decoction. Diester alkaloids: The content and total amount of aconitine, mesaconitine, hypaconitine were in the order of UAPSND >
DGSAPSND > SFAPSND > GCAPSND. Monoester alkaloids: The content and total amount of benzoylaconine, benzoylmesaconine,
bnzoylhypaconine were in the order of DGSAPSND > SFAPSND > GCAPSND > UAPSND. In the acute toxicity test, only the
UAPSND could cause mild and obvious toxicity in rats, and the four kinds of Aconite processed products Sini Decoction were not
fatal. According to the calculation, the maximum dosage of DGSAPSND and SFAPSND for rats are equivalent to about 200 times of
the clinical daily dosage of human, which is not different from that of GCAPSND and UAPSND. In the long term toxicity test, four
kinds of Sini decoction did not cause liver and kidney damage and had no liver and kidney toxicity in chronic heart failure rats.
Conclusion By comprehensive analysis of the differences in the content of diester alkaloids and monoester alkaloids in DGSAPSND,
SFAPSND, GCAPSND and UAPSND, combined with the results of toxicity test, it was concluded that the four kinds of Aconite
processed products were reasonable in Sini Decoction of classic famous recipe. DGSAP and SFAP apply to the Sini decoction has more
advantages to a certain extent, and DGSAP is better.

Key words: Sini Decoction; unprocessed Aconite piece; Glycyrrhiza cooked Aconite piece; dried ginger steamed Aconite piece; sand
fried aconite piece; differences of toxicity; rationality; diester alkaloids; monoester alkaloids; aconitine; mesaconitine; hypaconitine;

benzoylaconine; benzoylmesaconine; benzoylhypaconine; hierarchical cluster analysis; principal component analysis; orthogonal

partial least squares discriminant analysis; acute toxicity; long term toxicity
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Fig. 1 UPLC of mixed reference substances solution and

four kinds of Sini Decoction
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Table 1 Results of content determination of components in different Aconite processed products Sini Decoction

Joi 73 #U/(ng-mL ™)

4 B

B3 Bk RSk BAC BMA BHA HEf HER 6-2

AR A R 17.04£0.6 161405 16.14£00 53%+13  9.6+0.5 59407
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b7 3.9402" 6.840.0 104402" 12.140.6" 1041105 13.320.1 1020.6+33.3 1426.7+£97.6 120.8+4.2
R L SR B T AR R B "P<<0.05
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Fig. 2 Dendrogram of cluster analysis of four kinds of Sini

Decoction with diester alkaloids as variable
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Fig. 3 Dendrogram of cluster analysis of four kinds of Sini

Decoction with monoester alkaloids as variables
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BRI VY38 BB DU 5 B0 B DY 3837 ) R
Bi, AIAA—3. PCA 5 HCA 4551 —5L.
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Fig. 4 PCA scores of different Aconite processed products

Sini Decoction
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2.8.1 PREMEREMESLE 4 R R RTZF R
SHEFETRE SR, DRET 4 P HRAAZ
HEAE 120, 100, 80. 60, 40 g/kg &, KIUNAAE
B A R ZH RN R BIBETS, UHORA RN 120
g/kg HF/NEL 100%FET . FHofth S B 1 i) & &
INRAET G OL, RIREDNR 100%E T/ & . i)

2
1 41

o1 8.'.79
(=}
= 12 49
X 0 1
= 685 o4 VA pese3
=1 4 140

-2

-6 -4 -2 0 2 4 6

t[1]

5 A EMFIEFIMmMEZ OPLS-DA 5457
Fig. 5 OPLS-DA score chart of different Aconite processed

products Sini Decoction
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6 A EMFIEFImIMEZ7 OPLS-DA VIP
Fig. 6 OPLS-DA VIP Chart of different Aconite processed

products Sini Decoction
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T A M A 220258 & (median lethal dose, LDsg)
SO HUERE ICR /MR 50 R, MEMER-, MR4EA
R AERIBEL A 5 20, RRAHMERES 5 K. St
A /NRAEEAEEK 16 h, #AARTE ig, #4/NRIr
WY T 5 & 140.0. 98.0. 68.8. 48.0. 33.6 g/kg 4
AN iz EEEME 24 h, FFidF/NRILTS
B m RN ERESED, R, Da, SET
Z R SR TS ) AP RS 2 )5 0.5~1h N,
4 h JaEE AT

NP R BT B DL 2, % Bliss ik 1HH A
Bt BRI 70 LDso fHA 71.3 gkg A28, 95%HE
fH5IXIE N 60.0~84.6 g/kg 245 .

F2 EMRFFNR ig IR RIETIER
Table 2 Animal response and death of UAP decoction rats

by gavage

R TS W

R JEE 2 R
(gkg™) WE/M R

1400 0.5~1.0 10 10

98.0 05~1.5 10 8

68.8 2.0~3.0 10 3

48.0 3.0~4.0 10 1

336 & 10 0 BRIEEAD, TIETE
282 /NREARGHELLE £ 4z
PEBMETRI AR TR, DRET 4 MW7 EZ
EHAE 120, 100, 80. 60. 40 g/kg &, KN 4 Fhy
W7/ NRAES 2R R &, SR 2RRIEIL 120 g/kg
i, 4 FUE 7 To/N RAE TR OUR AR, AH A M
PRI /N R B I S, H IS RIRE] 4 Fh
VU325 26 Ja /N BR 100%AE T 775, Tkl LDso.
e 4 FpPUIE 7N 1 d R AR SR .

/NBREA 2 120 g/kg B, DUI % R B IR BN 3.0
g/mL, Uiz CEaERERS, MLY%
PA 3.0 g/mL AE M KT &k B

(1) oy H K425 BUERE ICR /MR 50 A,
WERE R, YRR R BAERIBENL > A A &
B DU 2H | VR B DUz 4 BB A DU iz 4
BHBH Uiz, Al 5 R, B4 FUids
R Y55 5], IR 3.0 g/mL. SEERTHT
INREEE ALK 16 h, &R ig, SN0
TR 120 g/kg AEZ R, THAS TEHEERAH
K,

(2) MEERATERFEd: SAHNRE ig J5RIZIMN
SNRENE NGO, AFEIMARAE . 47 iES)

FHRA 3, SURTHE
FHRA 3, SURTHE
FHRA 3, SERTHIE -
EHRA 3, SURTHIR

REHIRES . B8 KAMERBIA, BB, ke, IF
W, DAR B, HR. D, ASaasSE IR i,
HEEZ M RAL TN RIRE B G2 POK. R
Ko HERRUEE 1R, BHERS, e300
HVIBCTE L, FREAT PARMES], g, . T
Jifi B E B A TR . SR 14 RALIE. fiE
TN, BRI HF B Tl R R A A 2
MR, B AN AR (b, AR 40 B AR e
i, THENESEE.

(3) mRGHEWE: AKX FIZAE T/
SRR A0 2 T NI R F 4 FH 25 2 054K

NRI R KRG A BB =R PRERAEAEXHA
SRR BRI BT 0 B X R A B TR

(4) 45 h25)5 14d WEA/NRITIET
%, SHPNRGEHSEREESBEANE 3. 514
FAAT/INRFRE TR, 4 P70 )5 U7 B
TR 25 14 d Ja Fn7Zs (4 LR ME e i R 3 K 2 0
B IR LS REIR, 5 14 RASE. fiEd)
ANER, WRERIC . BFL B RIS RS, R 4 Fb
B~ ) i PO 32 38 A 2 5 RS /N BRUFF AR A oK
AR . ST, 4 MmN R 2
Jo MEREFIE B I A e BN B2 HL B T
ZES, WA 4, VLB 4 PP HEH] S U5 R )R
T

Migiz N 1d & 36 g 255, A A D1,
VRO Iz BB R POz . BH R DUz 4
U KA ZE 50N 2.28. 228, 2.28. 227 g 24
&, PR ES N 19.00 19.0. 19.0. 189 g,
AP R IO R T BIR R DU, BH
Bt DU /N B KR A B R A A R A
TN A H 2581 200 £ .
2.83 KRS AR (PEZH) 2020
SERRAE DI N RN 30~60 mL/d, RS
FEl N 342.9~685.7 mg/(kg-d). LAZ4 LA G &
[EME 45 mL R, 3:6: 12 EEBME. H. =7
B, WEMERERTTERRAAE. P &mhE
SN 1.586 5. 3.173 2. 6.346 4 glkg. LTS
RIKRAZHIEN 6.3464 g/kg, KBRS E K
O FEFRAR IR SR Tt . SR SR B 56 DA ) i
TERKR A 27 E .

(1) iER: KRIEN SR 1. LS AT
WHRIT FE IO AR, [ 2 20 A B ER KA VR R, etk
JREREAT ip, K5 2580 B & KARE 5 0 A
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Table 3 Body posture of rats in each group
3 WG
FarR s BRI IR ES PN iRt/
UAPSND  F&#ZBE, D3, 05h RIRE RECTEE, 0.5h JEKE REEHE, FAONEIRE KiBt, 2RRECR & DRSSy
GCAPSND {&s) 1, FfRaE LR RARIER IR IR, JoRders Kt SRR B DS W
DGSAPSND i) 0, FeRasEw RARIER Sy FESETE W) K, SRR B DS W
SFAPSND {52 4, FEtiRAs IEH RARIER Sy FESETE W) K, SRR B DS W
TH EEE W, FERA I RARIER Sy FESETE W) K, SRR B DS W
R4 FAME D REREBT R
Table 4 Weight change and organ index of male and female rats in each group
/g JIFE 45 )5 /g JIESS T 50 %
il sl
%250d 7 14d i 51 i B
A I 18.4000+0.2302 24.2000+1.6664 1.316840.0738 0.3121+0.0180 54622 1.2870
i 19.6000+0.216 8  31.00004+1.1739 1.701440.0442 04134%0.0179 5.5558 1.2725
UAPSND I 18.4000+0.2191 25.00004+1.4560 1.365540.1068 0.3217X0.0305 54495 1.2807
i 19.7000+0.3050 31.30004+0.5030 1.741240.1654 0.3988+0.0328 54449 1.2958
GCAPSND HE 18.5000+0.3633  25.200041.0134 1.374440.0719 0.3230%£0.0241 54118 1.2432
e 19.5000+0.3209 31.2000%+1.3759 1.6966+0.0809 0.4038+0.0216 54314 1.2637
DGSAPSND HE 18.4000+0.328 6  25.000 009762 1.3508%0.0340 0.3103+0.0358 54385 1.2827
T 19.5000+0.2302 31.0000%+0.9182 1.6859%0.0741 0.3923+0.0247 54808 1.3326
SFAPSND HE 18300 0+0.2683 24900018512 1.3553%£0.0917 0.3197x0.0196 54367 1.2888
e 19.5000+0.2490 31.4000%+1.1718 1.7188=%0.1726 0.4179x0.0255 54955 1.3353

I mg/kg 55 1 K, 2mgkg 25 4 K, 3mgkg %7K,
4mg/kg 5 11 K, 3mgkg 5 15 K, BRI ESFT
B, THHESAEREEK, BRIEEE 1 dNH
/NEN W) R 8 75 AR R G Il 25 2K BRI
fit. M-Mode B & 3 A3l A I A 2= 5 1f
% (left ventricular ejection fraction, LVEF), HU33{H
T LVEF<40% AR ) o

(2) 2525 B O TE R B I B K SR A% A4
=I5 1N i B R NN SN L O Sl VLU S UL R 2E
(UAPSND). %M Fr Uiz 4H (GCAPSND). [
FirVO %70 (DGSAPSND ). FH Fff F 25 Y 3% iz 40
(SFAPSND). PAMEZGAH CRIBEFD. 4 12 K,
MERE R . B o AR IATR 6.346 4 g/kg 4 TH
Rz, BRI 45T N IR IR SRR & 10 mg/kg
RIBLH], =AML TR AT K,
HEEREE) 2 .

(3) EWIREAREE: Ba | RGAE NG, &
BAEK 12h, 2% 2488 (3mL/kg) ip KT,
I =Bk EU, % E#E 40 min, T 3000 r/min &

0 10 min B _EFE AT MIEAEA, JFE T-80 CORAF
A BUMEE ARG DGO E. B REFAE, AR SR
IR T T PRI T2 R EK T, FRERE )G
BT 10%Z RHES, =iRRAT.

(@) JHES AR RE: RH2 AN
ASCI & I S DhRe by, BFEEIHZAER. A
MR L F4 0 (alanine aminotransferase, ALT). %%
HAL I (aspartate aminotransferase, AST). K.
JLET

(5) HE Bl 2308 I HAL 10%

RWPREREE 24 h, LFEBOREMLK, —HIORIEW],
A, P, ZHIZE TN RS, BRREKAL,
TIARFRGet, ZERBKMYE, & 1%RIKRIN 70% L1
KA, ZABAKEEDE, T0%F1 80% ZBHZH ), 90%1R
LRIV, K, B, P ERRE R, R
B RE 245 X200 FHA, id3tss

(6) KEREER: EIERRGAIRETIE
WA/ E ERP IS, TR ALK RAE
03 OERE A EZ S TR, BEERE 3 RGYUE
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F G H KR EWRE, MR R TTma s m
BT . bR B Py DU 4K R i B T 3han

T HABLE 252 . B2 K R A e 25 25 AR i
L 5. 6.

*5 KREGERHAEKRREEZL
Table 5 Changes in body weight of rats during modeling

5 Vs R /g
1 HE2 W %3 a4 FSIK
7 W 186.8+13.2 199.8+10.5 212.8+129 219.4410.2 22524126
i3 205.9+11.7 2322+14.1 242.6+11.5 261.7+16.2 287.6+23.3"
fEETY e 187.4+11.0 2004+11.7 210.8+12.2 205.5+13.4 202.4+12.4™
i3 206.5+13.6 230.2421.3 249.14232 24444214 240.5+17.6™

RUCHRE RS B U E TR "P<<0.05; RIRFREFER, 5% AHALE: “P<0.05
“P < 0.05 represents the comparison between the last weighing and the first weighing; *P < 0.05 vs blank group when the last time the mass is weighed
*x6 AKRBHHEFRELTN

Table 6 Changes in body weight of male rats during administration

a5 e R AR/
1R ERPN oK DN ERVEN F15 K
s ME 23024152 23514125 23974159 242.0+142 24514201  248.8+22.5%¢
M 299.64233 32754189 33954419 34894320 355.0%18.1  365.8130.5"
KA M 20124187 200.9413.1 198.74£20.0  1955+203 1942+159  192.5+15.9"
Mg 24214227 23974168  236.1%+212  233.5%10.6  230.5+147  229.5+10.6"
UAPSND M 20224119 201.8+12.1 208.0+142 21294256 21954218  222.1+22.5%&
M 241942189  237.8+21.6 2406167 2466172 25124161  2582420.6%%&
GCAPSND M 20344163  200.7%13.1 20724152 21174126 21594311 223.0+22.7"%&
Mg 24202129  2385+189  2403%168  247.84309  254.9420.1  260.2423.6%&
DGSAPSND ME 20244136 199.5+144  2043+143  209.6+31.8  2164+313 23024159
Mg 2426+19.1 23631199 24424356 25424280 25824126  265.2+19.8%«
SFAPSND ME 20324125 19732102 203.5+13.4 20651297 21324161 22824237
Mg 24184202 23861210 24584299 25134253 25474116  261.4+16.0%
RAEEF ME 20224158 1995163  203.4+21.6 209.8+132  216.7%18.1 218.8+17.6"&
M 242142289 23884222 24214208  246.6+272  250.1+155  255.7+£243%&

RIFRE SR 5 1 MR E U LR "P<<0.05; RFREFER, 5% AHANE: “P<0.05, SERHLLE: “P<0.05
“P < 0.05 represents the comparison between the last weighing and the first weighing; When the last time the mass is weighed *P < 0.05 vs blank group;
&P < 0.05 vs blank group

(7D MEgs4RE: SR, BSR4, 5 B T RES, SRS =AM IS B2 E S

IEZHHEECE N, SRAAARE, 4 RO rT
PR MRS E, A O R A CABH B
VU E R R o 3, B KRR AR DR B
VY37 ARH B 7 DU E OR35S
HER BRI ZRFEHOLE 7.

(8) KEIMIEM BEIRefebrisgm: 5550
Ak, BRMAKRIMFE SR, ALT. AST.
JRE#% Wb A TGS . SEAEML, 4 F
DU KRR E S IHA 2 . ALT. AST. JRZE . AL

3 8.

(9) PRI EHIUREL IR : SRR
JHIEZHZ HE Bet it B X, WE 7. Hh
I H L BAR LRI FEAR TR R, A4 S5 54 1
o P NV SA: AR AT 7w L LB 7 0 P 211 )
W B F ks, AR R KEN, HSEEE T
JeER Ik ECFIRHES, 40 i Sk TR N AT S B 41
H,  ZHZUR WL B R SORE AN IR

FHKREMHAL HE et L EX A, W
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Table 7 Organ index of male and female rats in each group
3 e /g JUE #5550 %
AL JH =1 L JH =}
A M 0.7619+0.178 2 7.066 4+3.2379 1.6646+0.1494 03063 2.8407 0.669 2
T 1.026 01+0.076 0 10.572 5+1.849 1 2.5161+02701 0.2805 2.8905 0.687 9
Rt HE 0.6345+0.107 3 8.309 7£0.681 7 1.6074£0.1414 03088 4.044 3" 0.782 3"
T 0.66431+0.057 3 11.236 5+0.057 3 1.82194£0.1142 02894 4.8954" 0.793 7
UAPSND M 0.708 1£+0.060 5 7.6130%0.748 7 1.6820£0.1987 03189  3.428 5™  0.757 5™
i3 0.799 4+0.061 6 10.092 2+1.536 1 2.1034+£0.1632 02951 3.7257%* 0.776 5™
GCAPSND i3 0.8624+0.384 5 8.1274+1.697 8 1.5603£0.1777 04250 4.0053™  0.769 0"
i3 0.7756+0.045 6 9.1032+1.508 6 2.03324£02203 02927 3.4361% 0.7675"
DGSAPSND i3 0.7202%0.0559 8.0063+0.301 3 1.6648+0.1125 03128 3.4780%  0.723 2"
i3 0.9205+0.078 0 11.599 1+1.5242 2.3669+£02376 03037 3.8270™ 0.7809"
SFAPSND i3 0.707 0+0.038 1 8.0753+1.0893 1.7543£0.0928 03098 3.5387"% 0.768 7*
i3 0.791 9%0.140 6 10.180 6+1.684 9 2.3469+£02659 02814 3.6185"% 0.8341™*
FHEEA M 0.677840.0777 7.400 3+0.712 0 1.6213+0.1374 03099  3.3830™  0.7412"
i3 0.8253+0.068 4 10.387240.8156 2.1061£0.0910 03266 41102  0.833 4™

S5 A4URRMEN R : "P<0.05; SHRBAMFEME L “P<0.05, X8 [

“P < 0.05 vs the same sex of the blank group; *P < 0.05 vs the same sex of the model group, same as table 8

%8

HAMIERRMBFSREETSE

Table 8 Indexes of liver and kidney function in serum of male and female rats in each group

245 PR BPHLER/(umol- L) ALT/(U-L™) AST/(U-L™) JRZE/(mmol-L™')  CTEA/(umol-L™)
A i3 1.7740.15 28.73+1.96 126.60+6.94 6.12+0.75 73.75£2.03
i3 1.46+£0.23 31.9540.47 119.27+13.70 5.62+0.42 66.32+4.04
TR i 1.80£0.22 29.23+5.76 138.60+11.32° 6.59+0.28 62.18+£1.00"
i3 1.5540.53 38.98+£10.53  115.03%13.06 6.011.00 61.43£8.05
UAPSND W 1.87£0.10 37.33£4.27%  140.45+31.16" 6.66+1.10° 72.42+7.82"
i3 1.50+0.32 3023£3.68%  121.55+17.20 5.75+1.17 60.50+5.26
GCAPSND i3 1.69+0.27* 30.79£6.01 136.30+18.24" 6.30+1.84 64.81+8.99
i3 1.500.20 26.80+£3.10  120.15+28.07 4.99+0.42% 56.25+3.43"
DGSAPSND i 1.90+0.34° 29.17£7.91 159.83+49.20* 6.66+1.52° 69.38+5.06
i3 1.60£0.33" 28.98+237%  118.63126.24 5.04+0.68" 60.75+4.10
SFAPSND i3 1.90+0.18" 28.20+3.14 150.18 +14.75* 6.19+0.97 68.95+4.45
i3 1.57£0.06 31.40+3.42 115.934£23.12° 6.47+1.56 64.76+£9.15
RHEER i3 1.88+0.13 24,58 +5.14"%  129.97+14.66" 7.20£0.68" 72.28+7.03"
i3 1.53+0.51 26.53+£4.19%  9558+12.31" 5.691+0.44 64.68+5.99

K 8. HA &4 H SRR GBI IEH,
EREE R0 A WL W] B R AR SEAE AR E, SO kT
NN NER, AU INE BRI OR DL S 7 e
IR, ENEOR W R AR, AL
SRR NG GUR WL S JREZH MR o

29 FitFEE

KA SPSS 25.0 Givh-#ibxt Hdm g AT HL R 7
T RRRE N, LR X £5 R,
P<<0.05 FnH BEMZESR; KH SIMCA 14.1
Xt # g 347 PCA F1 OPLS-DA.
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A

X200)
Fig. 8 HE staining of kidney of male and female rats in each group (% female, 4 male, x 200)
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3 iTig TV A AR M A, RO AR DA S 7 Ak J7

3.1 WOoEFRMS

WEFEIN 4 Ff B Sl i DU 3 3 Hef o e oy 22
SRR R R 3 2 S I T s A k. — U7 4
T VY3 I A SR B O R SRR AT S R, Hiz )
9 AMEAREC B BRI 5 4 FhBT 1 i i
REAA 8 53— J7MH, 4 FiB 5 Je ] it (7t
s BTG, 4 B DX M iR R A R T
FUAE 4 Ff B 7] i BRI TR O ANEAR RO A7 AE
FEFto

4 BTl i 2 A IR, AR R AR I
ORISR, R EREEA I R ER &
LR, BB AR B S IN T2 (2861 R, B
Fi MR R I I Hd AR . AEAR SRS ] 4
ol RS 1t FRIREES ) — B, IR IR RN B 1o
WU A IR RE EEAR o TR BT o BB A A
BH PR PR SRR 28] b R 2w (e A Bt
HH X 2R A A B 7 g B A EL 5 R 7112,
SO B BHBE A B m KO0 2 A el ) 22
BEVERT AN

[ o AR A AR IEL R, xR A )
i (14 A EZ M D, M L A XU 2R AR e A
SRR A AR, BT LA B e R R A e A
s BH A (e A R0 358 50 {6k Ff - r R X R 2R A
P A T 1] D AR B SR, st — D e
W 2R A Dy BRI R A i B A el A AR RS,
T3 e B R AR AR B S A s B A v 2
PSR R XIS Y A Pl K S o B 1 5 A A Bl D[]
I, T 6-=MmMy. 62 My sl ik BAT N .
P 2R A s ) AR T, T AR e e 2 A Pk
AR MR AR AR AR R R
AREHER. HERRERENR, EiE R
VEIRSE, (LR T 6 Ah A BTEbr R B R e o,
B I A S B BRI AR T AR R
BEAR B 7 A= B IO, [ el A A 5
AR BE R AL VIR K AL, AR 7K A 2 A
VIR RIS, SR TR AR M AR > K Dy BV f (IR
F g I 2R A D SY, - o AR B Py o X 2R A Al A
AT TR A ) AR AR I o SR AR T R
WR BT RO LL RS 7, BB A m S 2R A A o
PR S Sk Il R R BT 5 Sk SR 8 5 Sk
o B SRR > BN >R B > 2R

e VLR Lt oal I s s Bk S R

XTHRAR AT SRR FE — 3, W 4 Fh B4 il Y
WG R FRbR o & B RS 4 P SR A
IR R S B R AR — . RIS B A S
BRI s, R AR 2R
AR BUIN S = g
32 SEFMSH

4 Pl i DU T HCAL PCA AN
PLS-DA Itf, B trriEAlm, (HE5 R 8. Lk
DARUER R A DBt AT 53 R b, 32 DAXUBR Y AR )
BEAT 73 2K M, IR EE DA AR R bR o & AT
I3, AR Y38 A 3 R Y137 2 R UK,
WO IR AU B R DU BHEH
R 3 EREN, WRRE—FK. B4 FHPYES
DX B AR E R T Be S 4 MU 9 NMabr
B S A O, U RUR AL AR B AT B R B A= )
o PRIAEBE A ACHIRIEAE, XS RUEEBL A= ) orn
P 28 A= Py iz e AE O /), TR B s BB s B
B RIS A JE i Tk A2, X XUEE Y A=
DR R P Y A R e R, AR B B — 2K
[FT 5 AP AL, WRE . BB . BHE =
Tl o) ot 52 0 A B A 22 T )L, SCPE AR 9 VR B
BB BHE RmT =R R — 28

RIS R I R . bl B S Sk R AR
6-Z2 122 5| JEEAS [A) R~ o DU 3859 R Oy 22 e )
SR EVERY o AT H R R 32 B H R AR U157
W R BURERRERIE R, WOKMEN 2 40 R AT PERE IR
510 7FHERR, EiE—NRWERE, IR
P 28 A= Wyt AF 2 S El “BR B R R R ER T DT
T8 RGP A & 2, PR S E DA
fifEEEAE 0O, R H R o B R R LA B R R o
BEEAEAER, AT B LA &R0 24 5 1 SO
PR LA B 1P 5T R 52 79070, FEAR AT 4
FEBT L LB B0 R AE DS, [FIH B KR IR
AT D B B AR P T ) S H B 2R Creactive
oxygen species; ROS) &, IEsmHLIATERR B HXE
IRE T, FRACEMSEY, FRARDYE 7 Rk
YER, WIERNDISE 7 iR snEY s TSkl B
D S WL LN sl S ST coe i S AR 05 s e B
HIHLAR G 22 P450 2J3 (cytochrome P450 2J3,
CYP2J3)IFIFRIE KT, 5o JUL2AH it B9 605 A8 i 5 1200,
CCBAAR AR B R R I T R e 2 R N
BERaAS, MU S A N B Mo g = A B AG 21,
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7550 ULZ0 M T2 021, AT SO AL tH B B
N, HEROEAFREIET, HEESKS NS
BB EAHIC, 3 WAE NI 187 B bR A
6-Z M E VU7 h FE BRI SER, @ iE
Wiz vh B U8 BB A YR B, SRR
B B R Y2 2 3 D S5 O KR O == Y
SR IVETAR 77 B H i 2 71523, 345R DY
RO R, AT DU 387 Th 3G AR B
33 EMEFMSH

Pa i s Sl U N WS R ey e 0 e S = )
FrHRHTV LDso fH 71.3 glkg 258, 95% {5
X [8]4 60.0~84.6 g/kg EZj 5. oAl 3 Pl
WRRRR KL 100%56T-%, ik LDsofH.
P 7R A sy B b R RS PR R AR
9Bt FEE DR8P, /NS T AE M R LDso
HIF, XUERBL A VIS & &84 28.8 pg/mL. A
BRI B R B M A R B AR S B 48.5
ng/mL, 1 TAEMF LDso fH, I AP Fr 18
PEFIBENE . TR FIF  BHEE A 3 s 2
A B 5 AR LDso AUE B A & s AR,
/NI A BRI R S AIFE TG, AEAE WS iR
Ao BB A BHER A 25/ BRACR B2 s 1 S REAH 20
TEACT LG, HEWT R AR B s IR B
OSSR A ek A i B AR AE B LDso B LR R
A EARE, BRI A R R B AR
6- LMY ELEA N W RIEEEAEH, MR B
Bt Ry BHBM 2N B B I SN, ZITEEE
PR, AR B A AR ek R

TE 4 PO~ il ot DO 3 37 B K 4 24 Bl B
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10 JE DRI AT e A2 v B P DU 38697« B B v DO 338 37 A0 3
Jv D 3937 v XCHE B A P L R AR R 19.6
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peptide, BNP). Ifi’E 55K % 11 (angiotensin II,
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200 FEPUIE 7RIS, /N ERATIE G B R B e A
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