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Kinetic study of pyrrolizidine alkaloid-derived pyrrole-protein
adducts in rats after intragastric administration of Gynura japonica
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Abstract: Recently, hepatic sinusoidal obstruction syndrome (HSOS) induced by misuse of Gynura japonica
has increased and gained global attention. Large amounts of pyrrolizidine alkaloids (PAs) are present in G. japonica;
these PAs are metabolically activated to generate pyrrole-protein adducts (PPAS). In this study, male SD rats were
treated orally with a single dose of G. japonica extract (GJE) at 0.062 5, 0.25, 0.5, 1, and 2 g-kg™. Blood was
collected from the orbital venous plexus at 2, 12, 24 and 48 h, and at 48 h after treatment the rats were anesthetized
with isoflurane and livers were collected for hematoxylin & eosin staining. The kinetics of PPAs at different doses
were studied at 10, 20, 30 min, 1, 2, 4, 6, 12, 24 h, and 48 h, after a single gavage of GJE. The experimental
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scheme was approved by the ethics committee of animal experiments of Shanghai University of Traditional Chinese
Medicine (PZSHUTCM190912019). The concentration of PPAs in serum was determined by liquid chromatography-
mass spectrometry (LC-MS). Kinetic data were processed by using the non-compartmental pharmacokinetics data
analysis software program PK solutions 2™. The results demonstrate that the concentration of PPAs increased with
the dose of GJE and positively correlated with the severity of liver injury. The elimination rate of PPAs in rats was
significantly prolonged at higher doses. The level of PPAs and their clearance rate may serve as useful references

for the detoxification of PAs-induced injuries.

Key words: Gynura japonica; pyrrolizidine alkaloid; hepatic sinusoidal obstruction syndrome; pyrrole-

protein adduct; kinetic study
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Table 1  The contents of main pyrrolizidine alkaloids (PAs) in
Gynura japonica extract (GJE)

ts m/z Content

NO- min  (IM+HT) PAS Img-g*
1 4.4 336.2 Senecionine 21.6
2 53 334.2 Seneciphylline 27.8
3 7.8 352.2 Senecionine N-oxide 1.3
4 8.6 350.2 Seneciphylline N-oxide 0.1

& 2544 1.04~66.7 g-kg?, PAs 3.18~203.2 mg-kg),
bt 70 I T e, o AN AR . a1 BT R,
s (M B, 4525 0.062 5 g-kgt 7B 41K BRLE W 5
JHF45453, 0.25 g-kgt R 4f tH B FF 247 7K 4524 4.0 g-kg™
Ja, FFSEY ik B2 K, JF H A a3 ™ B 1 52 1l
JFF 44 L ssOIR IR B R s 2 AN B 980

Ctrl 0.0625 g'kg!

Figure 1 Histological changes in livers of rats. Rats were treated
with a single administration of vehicle or 0.062 5, 0.25, 0.5, 2.0,
and 4.0 g-kg* of GJE and sacrificed at 48 h for HE staining. Scale
bar, 50 um
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BB TIARE %S5 45 R PPAs TE /4 4 178
Bk 26 B A 2 24 70) 4 000 38 o B R ek 1 (ty,, M 591.3
361.0 min, £19.9 h; t,,, 41 441.5 + 422.2 min, £24.0 h),
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Table 2 The PPA contents in the serum after a single treatment of GJE.n=8,x s

Dose of GJE PPA contents at different time points after treatment / nmol-mL*
lg-kg* 2h 12h 24 h 48 h
0.25 0.135 +0.027 0.036 + 0.010 0.014 + 0.006 0.002 + 0.005
0.5 0.211 + 0.032 0.146 + 0.024 0.043 +£0.013 0.024 + 0.009
2 0.749 £ 0.215 0.626 + 0.094 0.346 £ 0.101 0.263 + 0.060
4 1.212 £0.318 1.283 £0.113 0.827 £ 0.111 0.660 + 0.088
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Figure 2 The concentration versus time curves of PPAs in serum
after a single exposure to different doses of GJE

Table 3 Kinetic parameters of PPAs in serum after a single expo-
sure to different doses of GIE.n=8,x s

Value at different doses

Parameter 0.25 gkg" 05gkg?
tax /MIN 153.8+77.6 1415 +£102.1
Cpax /nmol-mL* 0.136 +0.033 0.245 +0.083
AUC,, /min-nmol-mL* 99.6 +19.0 2440+545
MRT /min 795.2 + 347.0 1470.6+ 383.1
V,/mL-kg* 1962.3+737.0 3649.3 +927.2
CL /mL-min*-kg* 25+07 1.8+04
ty, /MIN 79.3+32.6 108.5 +63.8
k, /min- 0.0100+0.003 3 0.009 4 +£0.009 0
tie /MIN 591.3 £ 361.0 144154222
k. /min* 0.001 6 +0.000 7 0.000 6 +0.000 2
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