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Abstract: Objective Pharmacokinetics of astragaloside IV and rhein in normal and chronic renal failure rats were studied after
intravenous injection of Shenkang Injection to provide useful information for the clinical rational drug use. Methods Astragaloside
IV and rhein were selected as the pharmacokinetic markers of Shenkang Injection. A liquid chromatography tandem mass
spectrometry (LC-MS/MS) method was established to detect the plasma concentration of Shenkang injection, and the specificity,
precision, accuracy, recovery, matrix effect and stability were investigated. Chronic renal failure was induced by adenine (250 mg/kg)
in rats. Rats received Shenkang Injection (2 mL/kg) intravenously. The body weight, kidney weight and urine volume of the two
groups were observed and recorded, and the levels of serum creatinine (Cr) and urea nitrogen (BUN) were detected by automatic
biochemical analyzer, and the appearance of kidney was observed and the tissue sections were stained with HE. Plasma

concentrations of astragaloside IV and rhein were determined by LC-MS/MS. Results Hypersil BDS-C; (4.6 mm x 150 mm, 5 pum)
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column was used. The mobile phase was acetonitrile -0.1% formic acid water (8:2); volume flow rate was 0.8 mL/min; column
temperature 30 °C; injection volume was 10 pL; electrospray ion source (ESI), negative ion scanning mode, dynamic multi reaction
monitoring mode (MRM). The results showed that LC-MS/MS was rapid, sensitive and specific. After ig adenine for 21 days,
compared with control group, the kidney of the model group was hypertrophy and pale, the number of renal corpuscles in the tissue
section of model group was reduced, the glomerular capsule cavity was enlarged, and there was brown adenine deposition in the
renal tubules. Compared with control group, the body weight of CRF rats was significantly reduced from the 10th day of modeling
(P < 0.05). After modeling, the kidney weight, 24 h urine volume, serum creatinine and urea nitrogen levels were significantly
increased (P < 0.05), and the CRF rat model was successfully established. In CRF rats, area under the plasma concentration-time

curve (AUC,,) and maximum plasma concentration (C, ) of astragaloside IV were significantly decreased by 28.6% and 21.6%,

‘ma;

respectively (P < 0.05). The half-life (t,,) of astragaloside IV and rhein were significantly reduced by 23.5% and 43.7%,
respectively (P < 0.05). Conclusion Shenkang Injection exhibited an accelerated clearance in CRF rats, which might shorten

effective period.

Key words: Shenkang Injection; astragaloside IV; rhein; LC-MS/MS; pharmacokinetics

18 11 B e g B N RS A R ) — ol R
T B R BB I PR FH IRV T IS I R
2 S, T DL RS M R I RORE IR A 4%
PN R E S, ORI AR B D RED . B R S K
WP S LR B 4 R 2B R, B RS
PR R 7 1 B R B AR IR Y. FIN, &
B AR B R A R B R VR A B LS AL
SRy o A E) 23.2~30.0.9.9~11.2 pg/mL™,

g R IEN ISR, R AT KRR
Hh D 25 ) BH IR G B ER T G Zi B R, Ok
RPN FER T o340, 2 Y8 290 R 2 4
PEREZE R R AR E 7w, B REE SR AL
Y A B ARG . RIE B R 2
AU B 38 B 18 1 T B R S VR 24 B 2
S R R L . IR BRI RN K T R
SRR AN RS JSE ( JRVS: 5 B ) 1 Gk — 28 [ I PR
RLF o BT H 2R A, TE AT TR 2 25 3 20
B, AR T 4R R 2 SR 2 3 S bR e, FH BASR
TMEHAH R A D% S8 . KRB A2 B RS 4 5
2 KB 1 3 BRI Ay B RS PR R R
Wb S B s AL R T H 3R R K
BRI B E WS R E Y Bk, 2R A
K FRARER T B BT S A 1 3 2 24 33 1 i 43 A
P22 R 5) , AT 90 1 43 B B F B AR B IR AR
B RETE SR 25 3l 2 bR ac i T KRR
B R R SRR P SEER AR B B R SR 2 B AR S
PERCo 25 30 22284k, O B RV SRR PR 1) 2 4
N IR R S
1 M
11 EENEE

Agilent 1200 ¥ AH (41 R 2t (3 B 2 HER A F]D

FR PR API 3200 2 = 5 DU AT i A (GEE AB A FD.
1.2 EFERF

B (LS J0420A) L K E®R (LS
JO601A) VH HEHF (L5 T1110AS, I bR) , i B4 30
KT 99%, (& s g Fl o B REVE S0 B 76 22 1
BRI A R A, 5 8 201606021, i 1
B (HE5 MOSISAD W H KiEER & EMHEARA R
YNGR
1.3

Tt SD K R, SPF 4, 8 Jil 72 47 , 445 & 180~
220 g, W H REERFERZ LI s b, L5 3h )
A= PR YR AT AIE 5 SCXK (32)2018-0003. K bk 1 4%
PEFIRFE, B B SU0K, ST IR 5 20~25 °C,
T FE 55%~65%, 4EFF 12 h B g . Sege izt &
12 h, H HK.

2 Rk
21 HHEMRILEY

i % 1F : K A Hypersil BDS-C,, (4.6 mm X
150 mm, 5 pm) & 3% 4 B A A 245 -0.1% H IR
K (8:2) ; B & 0.8 mL/min; i 30 °C; HEFE &
N 10 pL.

J RS A6 A < FELE B YR (ESD) , 718 F H i G
W75, 373 2 RN RIS (MRMD . B 76
JE (IS)-4.5 KV 3 i B 4 600 °C; 55 % < (GS1,N) [k
718 344.73 kPa; i B in # < (GS2, N |k /1 K
413.69 kPa; <, 7if S A& (CUR) J& 11 N 82.74 kPa; il fif
S(CAD) ¥ B N 68.95 kPa; Wil 2 1 %f Jr HoAih 2 %
WE 1.

22 tREMZHERNREERNTE

s 2 PR S 2 1) B S R K ot R,

FH i 1] 45 0.2 mg/mL [ bR E % %0, 4 °CIR A7 BX



44 F 48R 202148 i;!!’ﬁ%f-‘lzii Drug Evaluation Research ~ Vol. 44 No. 4 April 2021 © 697 -

®1 FUMHRIESH
Table1 MRM parameters of analytes
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Fig. 1 Representative MRM chromatograms of astragaloside 1V, rhein, and liquiritin
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Table 4 Stability of analytes
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Fig. 3 Body weight, urine volume, kidney weight, and serum Cr and BUN of control and CRF rats
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Fig. 4 Mean plasma concentration-time profiles of astragaloside 1V and rhein after intravenous drip of Shenkang Injection
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Table 5 Pharmacokinetic parameters of astragaloside 1V and rhein after intravenous injection of Shenkang Injection in

control and CRF rats
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