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Effects of rhein on metabolism and excretion in rat ig high-dose paracetamol
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Nanjing, 210009, China

Abstract: Objective To study the effects of rhein on metabolism and excretion in rats ig high-dose acetaminophen, and to elucidate
the protective mechanism of rhein on drug-induced liver injury. Methods SD rats were randomly divided into paracetamol group (2.5
g/kg) and combination of paracetamol (2.5 g/kg) with rhein (125 mg/kg) group. The plasma, urinary and excreta samples were
collected to determine the concentrations of paracetamol. Then compare the difference of the concentration of paracetamol in the
paracetamol alone and combination with rhein group. Results Pharmacokinetic parameters of paracetamol combined with rhein were
significantly different with thoset in the single group. Compared with paracetamol alone, the AUC and C,,, of paracetamol in
combination group were significantly decreased. Urinary and fecal excretion results showed that paracetamol was mainly excreted in
urine in the form of prototypes, glucuronide conjugates, and sulfuric acid conjugates. The urinary and fecal excretion of paracetamol
prototypes, glucuronide conjugates, and sulfuric acid conjugates in the combination with rhein group were significantly higher than
those in the single administration group in 48 h, indicating that the urinary and fecal excretion rate of acetaminophen was increased
after administration of rhein. Conclusion Rhein can significantly affect the pharmacokinetics of paracetamol, and reduce the exposure
of acetaminophen in vivo by increasing the excretion of paracetamol, elucidating its hepatoprotective role from pharmacokinetic perspective.
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2 FHESY
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100 pg/mL AR ZEBRIEIR 10 pL, IR A G IMABE R 2
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10 min, HU_E3EWIET G 100 uL FBIFHE %,
18 000 r/min Z.C» 10 min, HY 20 uL B3R, 5E
X} LTS FE I o R
222 JRFEFESOAREE  HERAIDON BRI 10 pL,
BN 100 pg/mL NARFHEAT 10 uL, HIA 980 pL
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BT B0 F, 18 000 r/min 40 10 min, H
7 20 pL HERE, W05 0T 2 LIy . R I R 4
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2.3 EREMRE

I3 PRt 2T B My AT P o () A B B T 2 1
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INFA] 2050k 1144 18.3 min, Z&{5 ) 2 k2 JEE
AP FRII PR IR 225024 11,31 18.2 min. 3K
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Fig.1 HPLC chromatograms of rats sample after ig paracetamol and rhein
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K 2 W HZR 270 I e TR P A6 T R o) B T4
W10 pl, ¥ETIE A (A ML3E 50 uL, k2
RIS 504 0.5. 20 104 50, 100, 200. 500
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AT RE B REREN T o KSR ECR S TR FE R0 &
B L6 AL TR 10 pL, 45T 20 Bl A4
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Table 1 Linearity of paracetamol in various samples

\ s 2 Y
FEA 2Py r .
(ng'mL )
M3  ¥Y=95.11 X—0.35 0.9988 0.5~1000
R Y=237X10°X—034 09991 5~200

M Y=272X10°X—4.05 09982 5~1000

F2 fEERRME. KiK. EEDWTHISEBERRE
EMRWER ( x£s5,n=5)

Table 2 Results of freeze-thaw stability tests of paracetamol

in standard solution, plasma, urine, and excreta

samples ( X£5,N=5)

- JR IR/ TRRLER E T

ey STRUE/% RSD/%

-0 1000 101.9+3.1 3.01

i 5 94.8+7.7 8.12

50 101.5+8.3 8.18

500 100.749.8 9.73

PR 5 107.4£9.5 8.85

50 99.94+8.0 8.01

100 101.4+7.9 7.79

gl 5 97.9410.2 10.42

50 99.14+9.2 9.28

500 102.7410.1 9.83
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X O FE W & WAE 4 CICE 7 d )5, Rk
RYHAET 100%, RIMGEIBAE 4 CHOE— N
FEOE o MM PRGANFEMERE S AE-20 CL =it 25 C
URANG , X OBER IR EITE 85%~115%, %
X O IE MY (E R A R e .

2.6 HEBEFBEEIRRL

FH F AR R X IR 2 S5 1 0} L b i 2598, 0 )
Bl 5+ 504 500 pg/mL I R S FEAE T
FEGS S 00, o0 4 RE S AL 7 vEEAT b B S
HEREN e, THETUMER SRR, LR 3.

#3 Mm%, REUARZBEFHZHIEBOERERETELRER ( x2s5,n=5)

Table 3 Results of accuracy and precision tests of paracetamol in plasma, urine, and excreta samples ( X£s,n=>5 )

- i i/ H H i
(ng'mL") S/ (ugmL ™) Mlfc#%/%  RSD/%  Seillfi/(ugmL™) &%  RSD/%
1% 5 53+0.6 106.00 11.32 59+04 110.00 7.27
50 49.6+4.4 99.20 8.87 59.0+4.2 104.00 8.02
500 515.4+28.7 103.08 5.57 487.4+37.7 97.48 7.73
R 5 53407 106.00 13.21 48+0.5 96.00 10.42
50 50.7£5.1 101.40 10.06 52.7+4.9 105.40 9.30
100 99.84+9.3 99.80 9.32 110.8+10.2 110.80 9.21
g 5 474+0.5 94.00 10.64 4.940.6 98.00 12.24
50 48.8+4.9 97.60 10.04 45.7+£49 91.40 10.72
500 501.6+39.3 100.32 7.83 507.8+50.5 101.56 9.94
SRR 3 A TR IR BN LR KA I
PRUGA S AT o RIVRERA FE A 85% ~ 115%, K535 L35 300
INT 15%, FWIATE AT LU - EWRE S b 5t S B == MZRRIEH
LMY, W 45 RS L o 7 200 “B- O
27 KRGHNEHEHR 2
WRAEFE SD KL 12 51, R 200~220g, B E
BUA okt BRI SR ks 5
41, [ 6 Ho Tl =rmgast UGN IS, X
ISHIES T —0, HHYUK. LR R ig X 25k 0 ,
60

AW 2.5 g/kg. B4 ig b LBREIEMY A 2.5
g/kg, 10 min J5 ig KM 125 mg/kg. X LML
1y K B2 30 2 W T 0 R e 1 2 2% Sc ke,
RBEIRA 70 A T SO I IR 2 B o B 25 24 7
PHEAAS]. 5255 025, 0.5, 1. 2. 3. 4. 6. 8.
12, 24, 48 h KFUARMERIM 0.25 mL, JFEPust.
BLOVY B, EAEE-20 Co 4ZFES A3 Ry
TR SRR T, 2T IhER LI 2. 4Rk
W, B S X CBRR IRy AL 2L 2582 S 50 %
S RENE (P<0.05). BEHAM AUC. Chaxs
VIF /NT5F Gl Sy 4, 1 CL/F K T35 S A
MY o tmax~ t1p JCHAEARAL, AT BB KSR N T
X S AE R AR N I B, I 22
FEMAE A PR FE R, S 3L AUC B 23D

B2 XRig ¥ ZEEER. KBRRZARZ ( x£s5,n=5)
Fig. 2 Plasma concentration - time curves of rats after ig

paracetamol and rhein ( X+s,n=>5 )
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F4 KR ig M CBMEED . KEREN CHAEAEMLHF
28 ( X+s,n=5)
Table 4 Pharmacokinetic parameters of paracetamol in

rats after ig paracetamol and rhein ( X £s,n=5)

24 HpT X LR 4 A

tn h 112423 129+2.6
finax h 2.0+0.63 2.0+0.63
Cinax pgmlL™! 246.954+29.8 1773542148
AUCpis hpgmL™'  5346.94982.1  32343+554.6"
VIF Lkg™ 8.1+2.6 13.4%3.17
CI/F mL-hkg' 467942752 773.0+£272.2"

L%t RS 4L L TP<<0.05

P <0.05 vs paracetamol group
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M PRIEFE S P IAF R0 S e L0y« e 4 b
WERR 25 oM IR &5 5 ), W12 K e FR 44555 W) R
R 45 W HEME B 28 W o ) B R A A e e
X Lk B R AR, AR 5.

g8 JR W RIS BRI S 25 AR 4 )
FEHMIRIE X S AR 48 h Y =
Hidh & S RUA BN 2551 62.6%, 1M S8 S HEE
LB R 2.3%. BRH AR 48 h W =&
Hidlth & SR BN 255 83.6%, 1M 35 A S HEHE
IS B LI 2.6% 0 X SR SEBY I KR
48 h X LR SEM . I IR 45 5 W) R IR &5
B =3 10 R H R Y B T 2B S

KR ig W ZEBRER . KEREN ZHAEMERR. REPRHHSE

Table 5 Urinary and fecal excretion amounts of paracetamol in rats after ig paracetamol and rhein

eI # AL EE I ] /h : Xﬁa%g%%ﬂwi/mg
B AR GY  WREEY)  ARINEEHME B E
PR R B 24 60.9 73.4 42.4 176.7 176.7
48 44.1 53.8 38.5 136.4 313.1
15 H 24 85.9 98.1 65.1 249.1 249.1
48 58.7 67.1 44.9 170.7 419.8
FE K OB RIS 24 25 3.1 1.6 7.2 7.2
48 1.4 22 1.1( 4.7 11.9
15 HI 24 2.9 3.1 1.3 7.3 7.3
48 2.1 2.6 1.0 5.7 13.0

A, PORKFER ] LA G kX 2 ey A
FRBFIHEE,  FRAC T X S BE R IE Wy AE R P 1 B iR
I TRIRIFRBE, A R0 FAR T X0 Sk 2 5 5 [ 1 24
VI I3 1 A A LR

29 KEBEW X B S £ 254 BT IR 5 B9 R 3P
1EF

W2 KB ) ALT AST 7K1 BLEPAR A3
PRI T 28 My 175 5 R 25 ) P S 0 B R SR (1)
FER A R o SR I DL v 2 F sh AR 4 BT (X
M€ ALT. AST, &R W% 6.

A WA LB FE MY 4] ALT AST /KW= T
BT ARGURB AL, S0 RAIbbEs, X 2 W
KRR F ALT KF EJHE 11 £%, AST Kk
T 4 £5 .

KETFHEREARTE 4% A 2R S MR il v [#]
JE 24 h, AEEIRYINERS S pm Y, IFH

JIARKE - BBLL (HE) Beth, o6 Bt TR,
JFREARZL A0 DL 30 Al WX 21 28 ki 2 v )
RSP 7 3 7 B ™ SR AT i 0, AT W]
LR AE L HA IR 1 A0 3R o AR IR ALATIEG ]
b, BFs 0 2 B SR AL 3 40 R AR T3 &
Bl s ey HHT 24

6 KR ig M ZEEEE. KFBRFMIE ALT. AST K
TMELER ( x£s,n=5)
Table 6 Determination of ALT and AST levels in rat serum

after ig paracetamol and rhein ( X+s,n=5 )

415 ALT/(U-L™") AST/(U-L™)
puis 67+17 140434
X GRS 775+123 591+103
1 H 258 +44 208+41
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Fig. 3 Liver biopsy pathology of rats after ig paracetamol
and rhein
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