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[ Abstract] Objective; To establish a high performance liquid chromatography (HPLC) for
simultaneous determination of baicalin magnesium and baicalein in rat plasma and tissues, and to investigate the
effect of acute liver injury on pharmacokinetics and tissue distribution of baicalin magnesium in rats. Method:
Acute liver injury rat model was induced by carbon tetrachloride (CCl,). Normal rats and acute liver injury
model rats were given an equal dose (287.31 mg-kg') of baicalin magnesium aqueous solution by intragastric

administration, the orbital blood was collected at different time points, and HPLC was used to simultaneously
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determine the concentrations of baicalin magnesium and baicalein in rat plasma at each time point, the
concentration-time curves were drawn, the pharmacokinetic parameters were calculated with DAS 3.0, and
SPSS 23.0 was used for statistical analysis. After oral administration of baicalin magnesium aqueous solution,
HPLC was used to simultaneously determine the contents of baicalin magnesium and baicalein in rat liver, lung,
kidney, stomach, brain and small intestine at different time points, the mobile phase was 0.1% phosphoric acid
aqueous solution-methanol, and the detection wavelength was 278 nm. Result: In the acute liver injury model

group, the peak concentration (C, ) of baicalin magnesium was 0.58 times that of the normal group, the area

under concentration-time curve (AUC,,) was 0.5 times that of the normal group (P<0.05), the apparent volume
of distribution (¥,) was 2.3 times that of the normal group (P<0.05), and baicalein is almost undetectable in
plasma. The content of baicalin magnesium in liver, stomach and brain of the acute liver injury model group was
higher than that of the normal group at each time point, while the content of baicalin magnesium in the samples
of lung at 8 h, kidney at 8 h and 12 h, and small intestine at 0.333 h was lower than that of the normal group.
The content of baicalein in lung, stomach and small intestine of the model group was higher than that of the
normal group at each time point, while the content of baicalein in the tissue samples of liver at 6, 8 h and kidney
at 0.333, 4, 6 h was lower than that in the normal group, and baicalein could hardly be detected in the brain.
Conclusion: After intragastric administration of the same dose of baicalin magnesium aqueous solution, acute
liver injury induced by CCI, can affect the pharmacokinetics and tissue distribution characteristics of baicalin
magnesium in rats, and there is biotransformation of baicalin magnesium and baicalein in liver, lung, kidney,
stomach and small intestine.

[Keywords] baicalin magnesium; baicalein; carbon tetrachloride (CCl,) ; acute liver injury;

pharmacokinetics; tissue distribution; high performance liquid chromatography (HPLC)
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Fig. 1 Observation of pathological sections of liver tissue in rats

before and after modeling (HE)
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Fig. 2 HPLC chromatograms of 2 h plasma samples of rats after

intragastric administration of baicalin magnesium
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Concentration-time curves of baicalin magnesium in

normal and model rats (Xx+s,7=6)

F1 ERANEHATESHEENAINFESE GLs,n=6)
Table 1 Pharmacokinetic parameters of baicalin magnesium in

normal and model rats (x+s5,7=6)
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Table 2 Linear relationship of baicalin in rat tissues
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Jii ¥=0.5727X-0.022  0.9959  0.164~8.216 0.164
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Table 3 Linear relationship of baicalein in rat tissues
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N ¥=0.770 5X+0.030  0.9950  0.170~8.216 0.170
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JE B ¥ 55 MR A R IR (B S R A
IV 25 R Wk 43 ) A 2.105 g- LR 2.135 gL,
/N g v R R R R R R B R R 4 0 O 1.052 5,
1.067 5 g- L"), i F W B 18 A0/ i 09 2H 20 b 47
SRR 10 A5 F1 100 %, B B AT i 4% 6.
¥z 2.3.3 T T 4 2UFF & AL B Oy I R AR L 2.3 30
TS SR A, A5 R R R R IR R/ i 4 2
BRI S R H I H ] (9 RSD #<6.0%,
RE #J4b F+6.0% , 745 A A= W B b I 5 LK

2.3.9  FuEtkE Rl A Y oS i 2041 2 QC FE
TE-80 °C J & % filt 3 UK, -80 °CAE 7 d e & 414 QC
Fon 2 WAL S 78 A shi FEAF TP il 12 h Al 24 h,

R4 BZFHEEERRRAL DR ESHHYRE(Txs,n=6)

Fi2 2.3 1 50N (A5 S, 25 R R A S B %
25 K 9k BE 1) RSD #4<5.0% , RE $4 7E+8.0% , 74
B AR I E R

24 A HnHRE ¥ 72 HRRIRHALECE £
Ay 1241, Hod 1~6 oA IEH AL, 7~12 48 2P T
PGB A UM BT ] 14 R 6 o A
RUZH 4% 5% 5 1 mL kg™ I J#E 1 5 50% CCL, 14 MRS o
VES VR AR TE R 2 A SR TR A RR A RO T . i
120 h 5 E E A BE KA (28731 mg-kg) BT
HRBRAEL AT 12 WA EAREIK . 4 25)5 0.333,
2,4,6,8, 12 h i i 1 5T 4% 7K A G RR % (45 25 14
FL10 mL-kg"), 37 RV 0], B2 3= 20 kB , 4% 30 2
S D S = N = B IR Y 77 ) R S 0 R U L
AR R AR T R AR AE T T -80 °C UK Af
W RN R ECH A4, A SRR R L1 2.3.3 00 F
05 VR AL R LH AURE S F 2.3 TR (A3 Ak E .
W IE R 410333, 2 h A B 4L ZURE S B R 10 15
0.333,2 h /NI 2R i B B 100 15 54,6 h /N
ZHAURE G R S0 f% . AN 0.333,2 h i A 4R
fi G B 100 1% 54,6, 8 h i B 241 UK S R 10 4%
0.333,2 h 1Y/ 20 2URE i 6 B, 100 % 54, 6 h /N
HLRE SR 504558, 12 h /NG A SURE R B T
105, WFE4~F 7.

Table 4 Concentrations of baicalin magnesium at different time points in tissues of normal rats (x+s,7=6)

B /ng- g

HAN
0.333h 2h 4h 6h 8h 12h
JiT 0.69+0.29 0.99+0.57 1.88+0.60 1.12+0.93 0.91+0.39 0.24+0.20
Jiti 0.75+0.45 1.76+1.22 1.07+0.36 1.28+0.31 1.26+0.27 0.48+0.14
=3 3.65+1.18 3.59+1.93 10.65+9.05 9.56+3.58 11.3243.06 4.82+2.15
H 38.03+33.77 19.02+9.73 5.67+3.07 2.17+0.80 1.98+1.46 2.24+1.89
Jigq 0.44+0.43 0.26+0.11 0.25+0.14 0.14+0.05 0.10+0.05 0.04+0.04
/N 429.75+417.68 554.09+505.34 43.56+41.73 15.75+10.45 5.32+3.18 3.13+2.45
®5 BZETHEERBERRAR DR ESHHYRE(Txs,n=6)
Table 5 Concentrations of baicalin magnesium at different time points in tissues of model rats (x+s,n=6)
o Bk 7 $/pg - g
0.333 h 2h 4h 6h 8h 12h
it 2.07+1.93 1.85+1.58 2.15+1.15 3.04+1.90 1.46+0.61 1.81+0.80
its 4.91£2.70 1.93+0.63 1.27+£0.41 1.63+0.86 1.13+0.43 1.00+0.37
=1 3.85+1.70 8.38+2.52 14.46+4.99 16.80+4.99 6.55+3.69 4.04+1.50
= 61.00+32.59 36.32+25.64 6.37£3.95 15.62+10.93 3.34+1.29 5.36+3.69
ki 0.85+0.77 0.55+0.32 0.32+0.10 0.29+0.23 0.41+0.40 0.12+0.06
/N 365.07+£273.00 735.09+430.66 240.26£174.60 69.05+59.76 31.03+25.88 6.16+4.99
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*6 BEREEEARALK/NLENESHAWIRE (x5, n=6)
Table 6 Concentrations of baicalein at different time points in tissues of normal rats (x+s,n=6)
TR g g
AN
0.333 h 2h 4h 6h 8h 12h
JiF 0.34+0.24 0.55+0.17 1.06+0.45 1.55+0.60 0.89+0.55 0.17+0.07
Jiti 0.26+0.12 0.56+0.34 0.50+0.24 0.69+0.23 0.68+0.34 0.19+0.06
(53 1.83£0.95 1.78+1.25 6.26+5.34 9.25+6.55 6.66+4.62 1.02+0.52
H 138.94+50.04 63.32+10.94 32.00+18.32 4.3143.57 1.53+0.88 0.65+0.44
N7 156.22495.91 112.99+78.23 53.67+48.01 18.14+9.84 3.08+1.11 1.77£1.06
x7 EEREEBKRRALTAEEROAYIKE (s, n=6)
Table 7 Concentrations of baicalein at different time points in tissues of model rats (x+s,n=6)
e K g
0.333 h 2h 4h 6h 8h 12h
liis 1.36+1.02 1.07+0.80 1.61£1.09 0.75+0.46 0.67+0.43 0.89+0.58
Jiti 3.18+2.39 1.13+£0.78 0.67+0.27 0.78+0.64 0.75+0.55 0.46+0.19
53 0.97+0.31 2.07+0.87 5.47+2.66 4.71+2.77 6.94+3.33 5.70+£1.97
=) 219.68+69.83 163.51+£75.36 52.21+44.93 82.64+51.54 22.60+11.82 12.29+11.86
N 201.09£166.37 240.68+99.42 290.37+£125.53 89.49+79.89 70.29+64.53 31.38+26.37

MR 4R T, SIEFH AN, SRS WA BN O C,,, Ze A7 B RE di b, A6 21 ik
T

e R AR R EZ N W AN = BN A= R I DN
B A TR AL, mEM 8 h,'H 8,12 h, /N
0.333 h 1Y 4 2R v 8 25 1 6 1 o A A0 IR T IE
B S RAE B KR B /NG 45 B ]
SRR B e T IR 4L, i #E 6,8 h,
0.333,4,6 h [ 240 ZURE S o #5255 32 09 Tt o0 UK 1
IEH A R LR R B AR, RUEILE
O 2 R IR AT, 3 5 1 8 R 5 R AE AN TR
BF ) S50 B L RN Y BT A B AR RRR
SR ERAERKZES . BRFRG &SR

M) 65 25 6 N 8 5 R e K BUAR I AL 80 A, I —
BN T CE N AS T AR
3 itig

ARWFIE G AE N BB OIS 25 R G B 5E
R4 S 00 i Hie A0 PR S LR HOR FHVE E A 25 5 NG
TOEE R R2E R R R S . T o IR
K AR ITF AR A A 5% 6 76 B 28 o BE , T o o 5 A
BB 45 24 0 BE 22 101 IR K R HE ORIV 0 3¢
BRI . 7E S ScEk 16 ], e S AR 7N BUR
(5% 152 400 mg- kg™, AR A A 3 1T AR X4 B K
B B B A R i, A B A R R i AT EE Y
) H, Fe 20 0 AR S I TP B R R Y 45 24 R
287.31 mg-kg'

e K BRI 3R B i H L A AG T 31 8 5 3 N TE

<122 -

/NG (1 1 A R a7 - N B S DR v
W) B RE AR 258 a5 R R
e SR UK 2SR R Rl b 3 5 HBE Y AUC,
W2 0, v, DS 3 I AT RE R i T CCLEUR
SR AT 453 403 ) BT 400 i 52 B A ORI R AR Y RE
TRE, S BOR RS P A AR
B GBI WD | U B 2 R 0 T A
5t BE 51 S 2 2 200 i JEE ) 36 5 P, 24 ) o
Gy EA ALY, RS B AUC,, I8 F V3G 414
IATE R T BRI IR ST, A& 418U i
AT BB A R AU Bt — RS T CC,
BEPE AT 0 1) 52 ) A% 2H SRR 3 5 ek 1 2
HYIILERRETEAS HEANL . 5 AL
AN TR B S, 7 0 2 40 LT A I O 3 B 5 R e
] RE S AN A AU R el T I A b e B HE A A 3R
SEUE YA S RA PR TR P

7 DR R ADoK B B (B 20 %0 93.1% )
X T I R R E AR AR 2 R e B
B B B A (S 0 R B R — 2, H
oI TR A R 2 2% O B BRI WU,
e H B AR N 2 DL A 7 3 2 DL B 9 5K
A7 AE R AN B, 890 8045 1 B AR R 9 I B AR A
TEIE 20K S A PR T — 20 i BIF 5 5 1wl
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