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Effects of intestinal flora imbalance on pharmacokinetic parameters of baicalin
and baicalein in rats
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Abstract: Objective To study the effects of intestinal flora imbalance after ig administration on pharmacokinetic parameters of baicalin or
baicalein in rats. Methods The SD rats were divided into four groups including baicalin group, antibiotic + baicalin group, baicalein group,
and antibiotic + baicalein group. Traditional antibiotic medicine lincomyci were used to induce rats gut micro dysbiosis for 5 d. The
pharmacokinetics of related technologies and methods were used, and the rats were administered with Moore dose (370 umol/kg) of baicalin
and baicalein. The plasma samples were collected at different time points within 20 h, and the concentration of baicalin was determined with
LC-MS/MS, and the curve was drawn. The data were analyzed by DAS.2.2 software, comparison of baicalin and baicalein in animal behavior
changes of rats in normal rats and antibiotics. Results The results showed that the baicalein was metabolized entirely and the metabolite
baicalin was detected mainly in rat plasma after oral administration of baicalein. These results showed that the Cy,, [ (7.80 + 5.52) mg/L] of
baicalin in rats in antibiotic + baicalin group was decreased compared with that with baicalin alone [C,,, (16.35 £ 9.48) mg/L]. Meanwhile, the
AUC,., of baicalin in antibiotic + baicalin group was 32.60 + 18.88 mg-h/L which was significantly lower than that in rats with baicalin alone
[ (75.16 + 48.40) mg-h/L]. These results showed that the Cy,,, [ (10.28 + 5.57) mg/L] of baicalin in rats of antibiotic + baicalein group was
decreased compared with that with baicalein alone [C,,, (60.39 + 56.32) mg/L]. Meanwhile, the AUC,_, of baicalin in antibiotic + baicalein
group was (71.67 + 54.49) mg-h/L which was significantly lower than that in rats with baicalein alone [ (212.51 + 101.25) mgh/L].
Conclusion Baicalin and baicalein showed bad pharmacokinetic behavior in rats when the rat intestinal flora is imbalance.
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72 h, HARIE SR AN TR 24~48 ho fF A K S,
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x1 FMAXRBEERFENER (X L£s,n=6)
Table 1 Results of intestinal flora of rats in two groups (X X5, n = 6)
g W RFHCR/(CFU-g )
K @ Jak e B FLRAT & AL
POpic 8.13£0.86 7.89£0.80 8.20£0.41 8.27%£0.29 8.12£0.77
e 6.00+0.20° 7.27+2.45 7394225 7.48+2.217 7.12+1.80
X RAL A TP<<0.05 TP<0.01

*P<0.05 “P<0.01 vs control group

ARG 55 6 K3 ig 45 158 BE/KFl i (370
umol/kg) [FE AR K25 T AT RA
ig RAEPIEK 5d, 55 6 RO ig 4 TR
(370 pmol/kg) [ FE B HF BT A3 . 7l T-45 2455 0.5+
1. 2. 4. 6. 7. 8. 9. 10, 12. 16. 20 h &2k
B 0.5 mL F-HFZRAL 0T, 4 000 t/min 2540 10
min, 7}E5 BRI, LRAET-20 CRIVKEE, frill
23 ARMEHRPESH. ESZNEENTE
231 ik (%4 N Thermo DimHypersil
GOLD #F (100 mmX2.1 mm, 1.9 pm); WzEAHA
O (A -0.1% T RIKAE W (B), HhEEBEMN: 0~8
min, 10%—~80% A; 8 min, 80%—10%A; AB
i 0.3 mL/min; #Fif 30 C; HEFEAFRL 10 pL.
232 UL BRI HIME S B U (ESD;
Ry X0 1E & ATy s AR (A
MRS (N ; JEH R 4 kV; BAEHIE 3.5kV;
BHEURSE 270 °Cs ZEKRSE 300 Co KR —%
AFHEFEE (Full scan MS) R o B 0 55 =X
(SRMD [RIFWIE s FH T 20 BT (R0 1 B 43l
JE miz 447271 B, m/z 271169 (YeklA
%, WhR), m/iz271—123 (FER ).

2.3.3 OO FETHVE IR N BRI TC RS AR
TR, PSS FOM S, U O A B

1

X4F 1.055 mg/mL. 353 1.279 mg/mL KRG
WA AT RSB AR B R Z0E 5, i Y
B A% 0.901 mg/mL P b it 55 o

234 IMMURFESACER ORI AL S 100 pL,
IIAZERELAR 22 bRt 257 10 L 0.5 mol/L HCI1 %5
W50 puL, WEdR IS, IMABERR 405 1 mL, fie
ZR-TRAEEL 10 min, 4 000 r/min ¥4 250> 10 min,
B3, FHEWRAORT (40 C), i 2 mL
WENAH (10 1) IWHEEHE, 0.22 pum MFLIEREL
Je BEFE 10 pL.
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Fig. 1 Chromatograms of blank plasma of rats (A), blank plasma

plasma sample of rats after ig administration with baicalein (C), and
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of rats + internal standard + mixed references substances (B),

plasma sample of rats after ig administration with baicalin (D)
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ERAF Y=0.066 9 X—0.011 7, (R*=0.999 6),
X2 ¥Y=0.0322X+0.052 7 (R*=0.993 3), %
TFAE 0.013~4.22 pg/mL X1 REF, #HE KA
0.016~5.12 pg/mL etk RUF; BA B R I1E
= NRZM4 0.013. 0.016 pg/mL.
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T 23NN R IV T R (6
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B AEDNE o BL 2 PG I 5. 5%

WETRIAR LU A VSR AR I R, A a . s IR
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90.4%, rH~ HL IR BTE A RE T AR AR EL R R
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rp AR R B R AT RN B K R H RRE % B RSD
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PUET 15%, 568k, WEMZLIREZE (RE) R
PUET 15%; FIRIE 24 h, —80 C i dh 3 k.
—80 C FRAF 20 d- HEFERSIE 24 h Jo s 51 A 3
KRMMEEE L, RE RoRIMKT 15%, RSD KT
15%, FFa2isk. R kg % 2.

*2 REMER
Table 2 Results of stability

Py BT AR
h plngmL™)  RE/% RSD/% plngmL™)  RE/% RSD/%
FINE 12h 4220 7.3 4.6 5116 5.9 6.2
264 6.8 5.5 326 6.7 8.5
13 9.4 9.4 16 8.6 10.3
—-80 CJE Rl 3 X 4220 6.7 5.0 5116 4.4 7.8
264 5.8 4.0 326 8.5 93
13 9.2 10.2 16 9.7 14.1
—-80 C#4A720d 4220 4.8 12.5 5116 7.7 8.3
264 7.3 9.6 326 6.4 10.4
13 9.5 11.2 16 7.6 13.8
AR ISCE 24 h 4220 6.2 24 5116 4.8 49
264 5.3 6.3 326 7.6 5.9
13 4.6 8.2 16 5.9 7.3

2.3.9 RNV HEE X AU 2 IR
SRR R BT AR HNARIIE
BURPFO L N . 73 MBS I 100 pL, 4%
“2.3.77 TUR IR, SRR S IALFIIRE b K
WERIITTVE, BOllG. e w3 AU TS
T GESZ0 Ml WEPAAMEmAICh A, &
—FURIRPEATHIE 6 AMFER . AR P w3 AR
RIRBEEEAT GREF) XA

RAFETIRIC A B, B—FUEIREPATHIE 3 A4
Feile A/B BRI IE RGN . 45 BR: BOAT
i s 3 AN BE R BTN 730 o 88.17%-
91.24%-+ 91.12%; RSD 73l 4.2%- 4.8%- 2.0%;
BOARMG h m 3 NIRRT 73 A
87.62%- 90.76%- 92.15%; RSD 4374 3.8%- 4.2%-
2.3%. 2 PLR AT IR L IR i b A I 7 v
FEFUBNL AN, R H R4 R AR e A XS
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Fig.2 Plasma concentration-time curves of baicalin in rats

of each group (X £s,n=6)
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Table 3 Pharmacokinetic parameters of baicalin in rats after ig administration (X £s, n = 6)

24 LA TR CIRach RS € PR PAER+ESE
AUC,, mghL" 75.16+48.40 32.60+18.88" 212.51+101.25° 71.67+54.49"
tp h 1.98+0.75 10.77£11.20" 2274071 10.45+3.40"
L h 7.83+1.33 9.17+8.89 3.00+2.86 6.58+5.68
Cnax mgL™ 16.35+9.48 7.80+5.52" 60.39+56.32" 10.28+5.57"
V,JF Lkg! 8 639.12+5 778.12 73 426.97+85 877.97" 1488.08+481.76" 34 946.94+31 255.74"
CL,F Lhkg' 3028.69+1729.83 8192.37+9 072.59" 485.294189.09° 1 969.88+1 773.69"

AT TP<0.05; SEERALE: "P<0.05

*P < 0.05 vs baicalin group; “P < 0.05 vs baicalein group
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BoSE SUBL LT CL DAV 57 N oS- N B
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AUC,., 1 (P<0.05),
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KEAANTEE T Cpaxs AUCy, BEBRE (P<
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