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[ Abstract ] Objective: To investigate the processing purpose of Morindae Officinalis Radix ( MO ),
Euodiae Fructus (EF) and Polygalae Radix (PR) processed by Glycyrrhizae Radix et Rhizoma ( Gly). Method .
The content of dapsone in rat plasma was determined by high performance liquid chromatography ( HPLC) , the
mobile phase was acetonitrile (A) -water (B) for gradient elution (0-5 min, 10% -25% A; 5-20 min, 25% A)
and detection wavelength was set at 292 nm. PK Solution 2.0 software was used to simulate pharmacokinetic
parameters. Result; Within 300 min after dapsone was administrated, compared with the control (CTL) group,

the elimination of dapsone was slowed down and its plasma concentration was increased in the unprocessed product
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of MO (UMO) group. The elimination of dapsone was accelerated and its peak concentration (C,, ) was decreased
in the processed products of MO with Gly (GMO) groups, and they had positive correlation with proportion of Gly
in GMO. Compared with the CTL group, the elimination of dapsone was slowed down, and its plasma concentration
was increased and its peak time (7, ) was postponed in the unprocessed product of EF (UEF) group, while their
C,. and T were changed in the processed products of EF with Gly (GEF) groups. Compared with the CTL
group, the elimination of dapsone was slowed down and its plasma concentration was increased in the unprocessed
product of PR (UPR) group, while the elimination was accelerated and its plasma concentration was decreased in
the processed products of PR with Gly (GPR) groups. Conclusion: The elimination of dapsone is slowed down in
rats administered with UMO, UEF and UPR, while its elimination is accelerated in rats administered with the
processed products of these three herbs with different proportions of Gly. Among the proportions, effect of processed
products of these three herbs with 100: 6 (ratio of unprocessed product-Gly) on pharmacokinetics of dapsone is not
significant.

[ Key words ] Morindae Officinalis Radix; Euodiae Fructus; Polygalae Radix; Glycyrrhizae Radix et

Rhizoma; processing; cytochrome P450 enzyme; dapsone

i il 4 3% P450 Jilf (CYP) J2 4 5 25 W) & A AR
PEAH EAE T 3 B0 AT, R TR B W 90 25 ) X i %
M2 AL BE AT G T 25 2 oy (2 B RS
il b S 2 AR JEARL, SRE LA BIAC 3 R AT A Ak i B
SE AT BT A P 25 AT 47 R
FEL A G 2 5 N E B BLA 5 i 1 v 245 R A B
P, AT R Al 2 5 S e (0L A 1 2% 2 7 AL AR (Y
LR AN R WLAEAE T T R B 2 v 24 4
R H B AR, CYP3A 2 A k2 5 254 0
() JHF 24 it 2 B A 2 — | g sl i il 2 g 2
R (AR R o S I O i R N S R O INE N
CYP3A A # W B A2 ma | G A il mp 245 T i 2 e
gy S 2 JE AT CYP3A (35 S a5 3/ A, o6 55
T (L4 7 B 24 4y ) %) AR AR S DT R i R 3
B

EL R R | 3R 2 B A A 2 2015 AR R rh [ 2
) HP AT A SR B R P AR R Y 2 BOL R 245 41
7 EL A2 AR b B 1 R 24 P AR A O T A X 3 Bk
W26 SR A H B R ) E A BEAT T RS R
ARS8 A0 R A N6 ARSI SE iR 3 ke
24 (W R[] L1 H A ) X CYP3A 48 4T & R I 7
KB AR P9 251X 3h 7 2 0 52 L3I B A R 4 BT X
3 R 24 SR H AR A S A, R R
il ) S R I B R o) D 3 2 S Sy
FRORI R R H R i 2 Ak B AR 4
1 #a

LC-20AT Y %O AR (A 35 A ( H A By A w] )
MSA225S RN % L K F [ 38 2 i R4 A0 (Jb
O A BRAE ], TG16-W Y& ] 8 AL (K v 4k /R i

WE B OHLABRA ), A10 #9484 K AY (2 [ %5 13
T F]) o BRI 2R H AR (b A 24 5 K F
FE%, 543 51k 100114-199101, 100506-200301 ,
LY =98% ) , % b IR b R R (& K TRC A
AL LS 1-YSW-42-2 4 =98% ) , R L & (£ E
POt 3L\ A, it 5 FEO7171506, 46 iF =98% ) , 7K K
afi oK, O g al, HoAb IR X Sy s b al, I Ek
K(MO, 7" 7R 48 B DT 25 M b A JE b, B8 9%, 1L 5
161107411) , R4 80 (EF, Z 808 A FE 251k h A R
ol A 20140916 ) 37 75 (PR, 4 2 44 0 E AL
2l A R | 20140305 ) FH RE (Gly , 48 1 [1]
TR R T AR AR S 12030506 ) 1K R 4848
g e R 2 K A 2 S O g U U K L B
G 2015 4R R B 25 L) (— %) M A DG TR
SPF 2% Itk SD Kk B, M i & 180 ~ 220 g, I
i i 3 v SE B Bh W A BR B AT A R B AR IE S
SCXK (/1) 2014-0002 , i) 77 4 £ 1 1= 24 K 2 52 5
B o A B S 06 A e BE AR A P R 2 K2R )
Y286 48 5 SR R AT O A5 B0 4 b B 2 R 2R sh e
PR DS AL
2 HiEEHER
2.1 ¥l
2.1.1 HHE FREC—E & H AR, 10 %5 &
KR 30 min, BT 30 min, i 38, HRE R 5 % U N
5 A ELK F 30 min, i U8, ORI ; & 0B, K
W A H BT VR AR, 25 .
2.1.2 A BUERER R0 o iR R A
Fe g A b R i 28 08 H v (IRl — B v 24 6 1) s
- 149 -



5526 455 8 W FELEATFZERE Vol.26,No. 8
2020 4£ 4 H Chinese Journal of Experimental Traditional Medical Formulae Apr. ,2020

JIT A H B AR B R, AR BN R R, R
TR Kb BT, O B AR T, B AR AR & 5 1
R R 4 5 R 100:3,100: 6,100 : 12,100 : 24
R FE R AR T o DA SRR 34 4 2015 A (el 2
) e A R T S 2R R AR AR ik
1M
2.1.3 JKFEIM B S SO A IS R N 10 £%
KR 30 min J5 FIA 30 min, i 985 A0 8 A% i
KR 30 min, 3 98, G JF U8 W, 60 °C U8 ¥ 4
4000 r-min " B0 15 min, FE IR, 15 44 25 B 5k
790.10 g+ mL ™" (L K HIE R ) 5 0.05 g+ mL™'
(RZEB) W25, -20 CLRAFH .
2.2 HWsarH 525 90 HOREUTE IR B 20 ~
22 °C,12 h JEHRAE IR K [ AR K AR B8 T 3 I 1
TFE3 d, T4 REEGAEK 12 h 5 17FR &, b
BLAr 18 4, B4 5 2, 4l 435 ok 25 11 (CTL) 4, 5
G (KRB L%, 100 mg-kg ") 4, #0155 (3 2 Hb
JF R EE ,400 mg-kg ') 41, BBk K AR G (UMO) 41,
B (UER) 4, 3 i 4 i (UPR) 41 L K 3 Bk
Hh 2 TR HG ] (100:3,100:6,100: 12,100 : 24 ) i H
) 5 (GMO, GEF H1 GPR) & 1 41, 4 W 45 T AH 1i
AOK B, 4 25 R AL EY Oy 20 mL - kg ™' LA 2
7d,
2.3 MBAESMES KRS8 RiFfTMRE (LR
KUK 12 h) M2 LS 4 15 mg - kg T U 5
A, IE W TS s 2,7,15,30,60,90, 120,
180,300,480,720,1 440 min H [ # ik A 1fiL 300 ~
500 pL,8 000 remin” B 8 min, 5 B IfiL 3% o BRI
100 pL, fin A & B FN bR 2R LR OB )
(255.75 g-L7") & 10 uL, W HEIR 21, In A 2 i
300 wL, W g’ A, 8.0 (16 000 rmin~',30 min, F
[F]) B L s T4, - 80 CIRAER A
2.4 IfRRES AR B A A I KRR 5 2
JiE 100 WL i€ 5 min, 8.0, B W 10 pL K
RS R C oy 3% FE (4.6 mm x 250 mm,5 pm),
HEIE 30 C L UERERE 10 wL, %5 1 mL-min ™", 3 3 A
NG (A) 7K (B) BEBEBENL (0 ~5 min,10% ~25% A ;
5 ~20 min,25% A) , KM P 292 nm,
2.5 geiteEab o LB x £ s RO, R
SSPS 16. 0 A AT B2 5 22 40 # , P <0. 05 IR
ZRAGITEE L, 4315 28R M PK Solution
2.0 B AT AR P ZE AU
2.6 kR
2.6.1 LR AE AR EE S A0 B R 48 5 A 1
- 150 -

B R B (12.21 min) AN AR KL AR
(11,21 min) 75K B o A9 I8 )47, 20 3 5 4
T BT, RITZ AN R R, WK 1,

A B
1
l| —U‘\L‘
0 5 10 15 20 0 5 10 15 20
2 2
C D
1
_...a—Jr
o 5 10 15 2 o ' 5 ' 10 15 20
t/min

A EEIMB A HME + AR Co 2 H MK + AW D. F24 0
o+ bR LR AR (R 2. ZARIN

B1 z=aAXRERIHFEER 60 min /50 KiE MR HPLC

Fig. 1 HPLC chromatograms of dapsone in rat plasma after

intraperitoneal injection of dapsone for 60 min
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Table 1 Pharmacokinetic parameters of dapsone in rats after administration of Morindae Officinalis Radix for 7 days(x +s,n=5)

251 B A 8k K H B 5 (GMO) 4]
S8 B
(CTL) 4 (UMO) % 100:3 100: 6 100:12 100: 24

AUC,, /g min-L~! 1.03 £0.22 1.14 +0.23 1.05 +0.20 0.94 +0.20 0.82 +0.36 0.79 £0.39
AUCy ,/g-min-L~" 0.34 £0.02 0.48 £0.04" 0.39 £0.04 0.34 £0.03 0.31 £0.06% 0.31 £0.06>
C,o/mg-L7! 1.89 £0.20 2.50 £0.59 2.23 £0.80 1.90 £0.29 1.42 £0.66% 1.46 £0.61%
ty,,/h 18.16 +14.82 8.94 +3.42 14.21 £7.94 10.92 +1.86 9.07 +2.79 6.76 +1.98"
V,/mL-kg ™! 12.47 £2.48 8.99 +5.30 11.02 £2.69 12.74 £3.47 13.81 £6.46 13.42 £10.34
CL/mL-min~"-kg ™' 10.70 +4.85 11.21 +2.61 9.95£2.42 13.40 +2.17 17.30 +4.60 22.54 £14.79%%

¥ AUCy, . B ZH)GE 1 440 min (25 T2k FHEBLAUC, . AR 255 300 min (25 FimAl, 5 CTL 4 &" P <0.05,

DP<0.01(F£2,3[);5 UMO 4 H4E> P<0.05,YP<0.01,

2.7.2 RZEw O fRE20H,5 CTLAME, Bf
GEF (100:6) 41 F1 GEF(100:12) 41 /) AUC,, # UEF
ZHIF /N (P <0.05) , HoAth 2H 51 35 A i 42 28 078 K B

RN AUC,,, & A& B 548 4k Hofh 2 $t {X UEF,
GEF(100:3) #0 fl GEF(100:24) 4 ff) 1, ,,% CTL 4
A% (P <0.05) . GEF(100:12) 21 iy 3 W53 1ii 25 R
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Fig. 2 Concentration-time profiles of dapsone in rats after

administration of Morindae Officinalis Radix for 7 days(x +s,n=5)
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RN 245 9 BE IR T GEF (100:24) 44 (P <0.05) . i
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(7] L 8] R A ] I 349 P A AR 1 24 0 vk R A
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Table 2 Pharmacokinetic parameters of dapsone in rats after administration of Euodiae Fructus for 7 days(x +s,n=5)

S 251 LA A S Rl (GEF) 4
(CTL) 41 (UEF) 4 100:3 100: 6 100:12 100:24
AUC, /g min-L " 1.03 +0.22 1.26 £0.23 1.25 £0.22 0.93 +0.13% 0.92 +0.26% 1.09 +0. 18
AUC,,/g-min-1~! 0.34 +0.02 0.50 +0. 03> 0.52 +0. 06" 0.34 +0.02% 0.36 £0. 04% 0.43 +0.03
Cp/mg-L7! 1.89 £0.20 2.26 £0.31 2.37 £0.74 1.81 +0. 46 1.98 +0. 56 2.14 0. 46
t1,,/h 18.16 +14. 82 9.40 £1.79" 9.21 +1.88" 12.09 £1.97 10. 46 +2.79 7.06 =1. 10"
V,/mL-kg ! 12.47 £2.48 8.51 £2.44 8.29 +2.27 12.84 +1.54 13.26 £7.13% 8.05+2.53
CL/mL+min "' -kg ™' 10.70 4. 85 10.33 £1.28 10.32 1. 57 12.49 £2.27 14.02 £3.48 12.93 2. 11

W5 UEF ALY P <0.05,Y P <0.01,

2.7.3 EE  H#E3 A%, 4% T UPR Al GPR %44
ABNTE R BUA P 10 25 3 2% 2 5000] 7 A ) S (9 5
UPR i Z KB ) AUC,,, ,AUC,, F1 C ¥4 CTL 4
RN (P <0.05,P <0.01), i i & M A A 1
i H X 3 S SE 8 UPR )N, H
GPR(100:12) 20 i1 GPR (100 :24) 41 /) AUC,,, I/
BB ECP<0.01), Hih S B R ZH W Ek4 TH]
B (P <0.05,P <0.01), fi&l 4 /it —2
K I, UPR 417E 7,30 ~ 300 min 45 A B (4 1M 24 vk fiF
B ® T CTL 40 (P <0.05,P <0.01);7fi GPR
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Fig. 3 Concentration-time profiles of dapsone in rats after

administration of Euodiae Fructus for 7 days(x +s,n=5)
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Table 3 Pharmacokinetic parameters of dapsone in rats after administration of Polygalae Radix for 7 days(x ts,n =5)

2= M A I8 H R A (GPR) 4
e )

(CTL) (UPR) 4 100:3 100:6 100:12 100: 24
AUC,,, /g min-L " 1.03 +0.22 1.35 +0.26" 0.88 +0.15% 0.88 =0.27% 0.53 +0.16%*  0.58 +0.08%*
AUCy ,/g-min-L"~" 0.34 +0.02 0.56 0. 04% 0.36 0. 04% 0.31 0. 02% 0.22+0.04"%  0.31=0.01%
C,./mg L7 1.89 +0.20 2.34 +0.32" 1.85 +0. 43 1.73 0. 33% 1.27 £0.52"%  1.79 £0.21%
t,,/h 18.16 +14.82 6.31 +1.96% 9.05 +1.58" 10.03 +1.91 9.98 +2.26 5.34 £2.41%
V,/mL-kg ™' 12.47 £2.48 5.53 £0.93" 14. 18 6. 13% 13.08 £3.38%)  22.00 +8.58%*%  11.24 +4.46
CL/mL-min~"-kg ™' 10.70 +4. 85 10. 68 +2.73 11.99 +6. 07 15.24 +4.59 25.58 £8.62%Y  24.86 =4. 16>

YE: 4 UPR 41H A P <0.05, P <0.01,
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Fig. 4 Concentration-time profiles of dapsone in rats after

administration of Polygalae Radix for 7 days(x +s,n=5)

R 3z A A T DU AT R A RE L BRI o 2 M
J DIROR 25 M 0 kA e B 1 M ) RS b 2 A 1Y
AR AL, RIVUR S 1 2 B4 78 £k A P 4 AE AR N 24
S AR L, CYP3A J& CYP oy ff & 22 (1) W fiff
Z—,2550% Lk b R 25 4G, 4 5 25 W 7
o 3 1 WA R D) R G, R R B B 9 T T AR
WA AR R A 2 — T e &
250 5 e PEA R 505 S, U 25 W 1 B ) A B
(I = TR 7/ R S etk C P v N A 0 e e R o T
Xt CYP3A 1B FH A% Ak w] LA B o Hod i 5 1

A WFGE 2 I H B Y 2 B Ak 2 B4 X CYP3A
A RCRAE TS a0 18B-H F R T ik B A g M 11
W5 CYP3A, 18a- 1 iR AJ ¥ J3 4K i P (% 41 i
CYP3A ,JF H = H AR LB XF CYP3A j= 4 (1
AT, HEF AT E CYPIA pi& ¢, HAj, H
K AT kB B X CYP3A [ 4E I BE 5% 45 51 9F
Gi—, WA K BH S CYP3A A% 1 K&
mRNA ik BA 7 SR, it i 45 3R AR Py 3R
PR R IUH SRR U] W CYP3A (TG, M H
A S ) P 24 S AT AR 2 X CYP3A R,
L BAEF BE AR H R AL 5 S CYP3A il 2 bl
S B 3k A IR Sk R S IDE o i A3 e A
T AP B A 2 20 B AR, 8 B R Y
AR SZ 55 R FH R[] B A9 ) R ) L kR | 5 4 B R
Ve 3 M 2 WS I AT S X 3 bk P 2 % CYP3A

- 154 -

[&E& k]

[ 1] BRVE#HC 250 Ru s o se e e [M]. db 5t {2
Tk i R4, 2008 :107-110.

[2] E500, BIgE, Ry, 5 AT 2R b2y
TARAFFELT]. e FERL 2 FOR—rh 2 AL, 2011,
13(1) :36-40.

[3] BE, ET506, W, 5. 2y 50 025 4 10 as
ZRIAEAE A [T]. 74 Atk 4 75, 2016, 24
(7):994-1001.

[ 4] FEEI AR e 5 5 H A2 Y AR B4R B 0F 5 A 00
[J]. P R§242£,2011,9(11) .857-860.

[5] BREL, SRR, BRNG , S5. vh 2 “ 507 vk 1Y F 50 A
DT, 2G4 2017,29(11) :24-26.

[6] ZHUL]J,YANG X S,ZHOU J, et al. The exposure of
highly toxic aconitine does not significantly impact the
activity and expression of cytochrome P450 3A in rats
determined by a mnovel ultra performance liquid
chromatography-tandem mass spectrometric method of a
specific probe buspirone[ J]. Food Chem Toxicol 2013,
51:396-403.

[7] WUJJ,CHENG Z X,ZHU L J,et al. Coadministration
of pinellia ternata can significantly reduce aconitum
carmichaelii to inhibit CYP3A activity in rats[ J]. Evid
Based Complement Alternat Med, 2014, doi: 10. 1155/
2014/734867.

[ 81 XA, /Sitag, bRl , 5. 1A 9 2R B 245 1 1 I 53 12 ik
FART M X K B CYP3A4 By [J]. W K A% 5 1=
25,2015,11(17) :5-8.

[ 9] ARG RZ B b RTT P CYP3IA4 M a4 [ 1]
4 B2 % - v 2 b 24 30,2005 ,27 (5) 2317,

[10]  BE¥, Tl %k, 5K IH. 58 28 B0 5 5% 2 BRIk & PXR |
CAR % 32 138 #5% m CYP3A4 Rk iFoe[J]. hE
25 55,2013 ,24(35) :3274-3279.

(0] AR, X8, T, 25 BR A O 75 ARG A K 42 1
X K BT CYP450 il i 1 K mRNA 3% 3K iy 8 45 4 11
[J]. P ESEE6 77 2F 4  ,2011,17(18) :235-239.

[12]  ZBsg e %:, EARR, 55 B EFEHREMLEY K



5526 4 8 1]
2020 4E 4 A

[l S5 56 77 7

Chinese Journal of Experimental Traditional Medical Formulae

K3
FHE

Vol. 26 ,No. 8
Apr. ,2020

[14]

[16]

[17]

T 75 R X CYP450 Bl (¥ i sz ma F 5 [J]. P E
2z ,2014,39(22) :4459-4463.

STIBOROVA M,RUPERTOVA M, FREI E. Cytochrome
P450-and peroxidase-mediated oxidation of anticancer
alkaloid ellipticine dictates its anti-tumor efficiency[ J].
Biochim Biophys Acta,2011,1814(1) :175-185.
FEFDG, R WRAL, 45, 5 3w n b ZAS [R) 1
X CYP3A Ry ma [J]. v [ 5286 05 A 2% 20 3K,
2017,23(20) :90-95.

PREL, 72 7 2%, R AR, & )5S HE R 2 xR |
CYP3A psZ i [ T]. v [6 52 56 05 ) 24 4k 75, 2017, 23
(2):75-80.

RAE, Wik, £, %, Cocktail ZREF 25 35T £ F-
B R B CYP4A50 Mg L B9 52w [T ] v [ 52 56 J7 )
27ek 2019,25(2) :60-67.

R T, KA, 4 PR E AR S X TR R B
AR CYPAS0 fy sz [J]. b B 525 07 7l 2 20 A
2018,24(9) ;22-28.

BN, E b Em R, SRR 18a FI 18- HE R

[20]

[21]

[22]

[23]

fiC Lk Xt P-gp %32 Ty fE ALK B CYP3A il 1 14 114 5% i
(1], BA% & R4 ,2018,34(9) :26-31.

ETOL .MU, IR, 5. 18B- T BRI 18-
i o A BB AR T 40 i CYP3A B3k issma[T].
[ 2545k ,2009,34(3) :307-311.

PN B G E . EES CYP3A R H Tt
PR EE B AL ()], AR b R 2 2%, 2014, 29
(9) :2813-2817.

LB R, E RN, 4. HPLC-MS-MS ¥l & K Bl
1L 2% 6 Flr CYP450 R4 245 %) e H B X CYP450 i i
PRz ()], b S A O R 2% A, 2014,20(23)
110-116.

WAL, R F o WA, 45 H R 5 B mE AR 2 Sk B
B S R SRR R g2t g [T]. 2k,
2011,34(6) :937-942.

ST R, AR, A B G H XS CYP3A4
PRSI M 52 e B g [T ] v [ b 2 4 AL 2012, 37
(15) :2206-2209.

[=REHE @]

- 155 -





