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Pharmacokinetic study of 3 blood-absorbed components of Xiangshao sanjie oral liquid in rats with
hyperplasia of mammary gland

ZHANG Yu"?, LI Jiaming’, PENG Dan’, FU Ruogqiu*, MING Yue®, LIU Zhengbi®, WANG Jingjing®, CHENG
Shigi®, XIE Hongjun', LIU Yao' *(1. School of Medicine, Tibet University, Lhasa 850011, China;2. Dept. of
Pharmacy, Army Medical Center of PLA, Chongqing 400042, China; 3. Laboratory Animal Center, Army
Medical Center of PLA, Chongqing 400042, China)

ABSTRACT OBJECTIVE To explore the pharmacokinetic characteristics of 3 blood-absorbed components of Xiangshao sanjie
oral liquid in rats with hyperplasia of mammary gland (HMG). METHODS Female SD rats were divided into control group and
HMG group according to body weight, with 6 rats in each group. The HMG group was given estrogen+progesterone to construct
HMG model. After modeling, two groups were given 1.485 g/kg of Xiangshao sanjie oral liquid (calculated by crude drug)
intragastrically, once a day, for 7 consecutive days. Blood samples were collected before the first administration (0 h), and at 5,
15, 30 minutes and 1, 2, 4, 8, 12, 24 hours after the last administration, respectively. Using chlorzoxazone as the internal
standard, the plasma concentrations of ferulic acid, paeoniflorin and rosmarinic acid in rats were detected by UPLC-Q/TOF-MS.
The pharmacokinetic parameters [area under the drug time curve (AUC, »u, AUC, ..), mean residence time (MRT,..), half-life
(t.), peak time (#..), peak concentration (cm.)] were calculated by the non-atrioventricular model using Phoenix WinNonlin 8.1
software. RESULTS Compared with the control group, the AUCo-u1y, AUCi—. and c. of ferulic acid in the HMG group were
significantly increased (P<<0.05) ; the AUC uu, AUCy. , MRT, ., fi» and c.. of paeoniflorin increased, but there was no
significant difference between 2 groups (P>0.05) ; the AUC, 2, and MRT... of rosmarinic acid were significantly increased or
prolonged (P<<0.05). CONCLUSIONS In HMG model rats, the exposure of ferulic acid, paeoniflorin and rosmarinic acid in

Xiangshao sanjie oral liquid all increase, and the retention
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time of rosmarinic acid is significantly prolonged.
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By BIUALY T 550 P 4 v, AT 27 2 el ) 9 5 o 0 2 4
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FE, LL0.1% R (A)- 206 (B) R it shAHZEA 786 2 Uk
5 (0~0.5 min, 10%B;0.5~2.0 min, 10%B—50%B; 2.0~
3.0 min, 50%B—80%B; 3.0~3.5 min, 80%B; 3.5~3.8
min, 80%B—10%B; 3.8~5.0 min, 10%B) ; i # & 0.4
mL/min; FE7R K 40 °C; #EAE RN 5 pl.
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A5 R LG 25 B - IR R AT 0 A U
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LLOQ) Jt f vk B (RS IEFRAE (PIZRAR AT 21T (2R 2L A R
J R JE 10 10 ng/mL, Bt i 7 0L <2.5.27 350 ) K
252 15 min J5 1Y HMG B BUALSRAE i, 4% 247 U
J7 A B (25 MR AS I AR ) I, PR 2,17 9227 IR
MRS TR IR R  BTERAR AT 21T (2R 1%
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40.25.,20,10 ng/mL B IEFRAE . B R IRM IEARFE , #2
“QATTR R T EEAN BRI PR 2.1 2.2 T T S5 HERE A
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iR (KR 2)RW], BIBIR AT25H 28 35 7 B A I o1 £ vk
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LLOQ¥J4 10 ng/mL.

F2 BFYHHEORKS3THNMAES B BT ERZ%
PRI I R? SR (ngimL)
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HEAH Y=0.001 6X+0.0179 09970 10~500
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500

2.6 ZHERNFELE

R 4l A E 7 it o A 2 1 fE B 43 A % R 4 R HMG
21, REAL6 H o X EZH M BRUOR R 1E 5 I, HMG 4 FR
WRHEAS AL T 3 7 1 A IMIG S AR . T 0 L TR 52
BN T 2K R E W 0.5 mg/kg, B K 1 IR, %45 25
d; BEJS , LN T 5 85 KT 4 mg/kg, BF R 1R, %425 d, DL
7 HMG A (585 A HZL 00t HEAH B g 3 )
FERIRLG D)™, A, X B2 T HMG 41 B
A, TUR H DL 1.485 g/kg[#82 I R 2528050 1 (45
K10 mL, &K 3K, #iE 2yt 16.5 g/d) e, L)
TR T ) B T 15 A ATHLAS IR, 5K 1R, i 22
Tdo A3 TFAEE KRG 25110 h) LLRCK IR 25)5 5,15,
30 min F1 1.2.4.8.12.24 h 25 M FLUHR JiE & ik A BRI 0.5
mL"™, BT AR EL A T, L5 000 r/min B0 10
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B K B RE i, 52,47 300 R Jy i b 3 |, 7
F242.1742.27 T S5 EREDN A , 1 S5 0 1T RR AR 4 B
AThRE N T i 2 BT 2R AT 25 ok 2 R R Y R
VR B QI A5 2508 1 i, 5 00 R O T B R
F£) o >R GraphPad Prism 9.5.1 #4221l 3 Ft A MLAE 53
A2 2 (B 1) . 25 5o, 76X BEZH F HMG 41
U RO A, BRTBRIR (AT 24 o A TR 11 I 245 v 5 T B
T ) 2 T AR AR o
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5 AT K56, % AUC 11, MRT ZEAT ¢ 453, K £
PATRRAIKG S . R B0 7KHE =0.05,

gEHL(5) BoR, SXFBRA] L #E , HMG 20 M B4 Ty
B BRIR 1Y AUCo—21n AUCo—  Co 2 8. 35 TR (P<<0.05)
%M H A 25 32 S50 A e 22 S ¥ RG24
(P>0.05) ; A 2545 ) AUCo-s10 . AUCs—.. \MRTy—0 . 12,
Coun BIWEAT THR BRAE K, H A 2 8l 22 S 50 ] LA 25 5
¥ 583t 2 5 L (P>0.05) ; 2k % & IR 9 AUCo—2in.
MRT,-. 34 & 3 i sl SE K (P<<0.05) , T 1% Lo HiAy 2y
S B A R 22 R SR L(P>0.05)

300

o A HELH 500 o XHHRAL o XAl
-= HMG i ~ 400 1 -= HMG 4] - HMG 4
4009 2 500
) —y _
~ S 400 ] Z200 = ~ 200
E E RIS 100 E =
3 % 200 0 02 04 06 08 1.0 S 100 0 02 04 06 08 10
t/h t/h
1001
— 1 I
‘ 0 : _—— 0
20 0 5 10 15 20 0 5 10 15 20
th th h
A Rz B. AT C. kAR
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x5 MAXBRENEATHLORRKSTHNMESHANFESHLLE (x+5,n=6)

INIE Eibl AUC)-54/(hng/mL) AUC,-/(h+ng/mL) MRT,_,/h fiah foh (oo (ng/mL)

g TERAL 249.30134.26 291.89+50.05 647£0.70 9421260 0.08° 150.82+25.02
HMGH 479.30£89.45 532.11489.02 5792110 79+2.17 0.08" 300.88 £ 78.58*

At Jogce| 810.05£256.20 922.18£292.66 3322086 4091161 0531041 376.74£209.04
HMG4] 1274.02+673.92 1691.84+134881 4441252 6.001641 0461041 392,58 £166.49

WEER AL 476.94+100.60 1150.904270.44 453049 15.96£6.90 0.17+0.17 165.57+83.03
HMGH 773.90 228,58 1267.131348.76 18222271 13.54£491 033033 133.44136.96

a: ST IR HEEE, P<<0.05 ;b FTAT il SRR 1045 SR 49—
3 itit 25 ek, AR W98 3 T UPLC-Q/TOF-MS $4 A 2 57

Hp 2l 24 Bl 2SR AIT T v 25 T I R AR N AR 3l 0 2
AR — 122 BE, AR 2 2530 L A a3 )
AR EAE T ECAR AL S b il ML) A5 DG B} 2 ] R A AL 2
WAHRHE" s VA (- R I T TR AR DR R B o R
SR YZ N T 2 2 443 B e M 2 sl 2R g
IR AR, BT SRR AW | R o
TR 2 N T 22 4 o i s oAb e o P
FER MRM™ B bR BAT 40 HE 3 W% R B AL
RN S BG4 B BT i Y 22 e B W e Y, ST
I, AT L UPLC-Q/TOF-MS % A i MRM™ 5 =X,y it
Tt , PRAAGEE T 252 J7 B ATHICES 101 IR 3 F 3222 AN,
I3 (BRTZRAR AT 25 FIRR AR ) (1) I 2453 BE 32 T o

B AT EE IR A e PRI 2% 0, 9 5 A i
g3 (BTERER AT 2545 R H R ) FE 15 SO FRIR S T 1Y
Bl R S BRI 24 2 5 ST SRRl B A AL % O
o IR EEE AR UR R 25 AR b DL R SO R
AN 52 25 L P S AR (1) BRI, X6F A8 4 24 W #3E F , eAc
W EFE T X — B S LU AT T BT AR (AT 25 Lk
1A TR AE IE K SR HMG AR R K BRUAR PN 1) 25 3l 2
fE, G5 BIR AT /ARG DR , 5% FEZH Lk,
HMG ZH K AR P BT 28 2 1) AUCo- 200, AUCo-  Conex 35 12
ETHE, R s S RO B 22 5 A T N 2 8l
SRR tan SN TFEHE K (1) R A (A [R) s 22 57
BTG 27 X R F BRI AUCo—20, JMRT,-. 2 18 3
FHE e . RS RN 7E HMG R HERIR S T, AT
BT AR A LS A F AR PN 2 % 1 P 38, 38 43 1 4
(IR LA IR ) B TH bR R AL, PTRE 50 R MK
ST 259 A3 SR A S M A D2 sl A [ SC
1R, 2N 3B AL 5324 B 25 S50 A0 1 it IR ] g
S5PUNHZEA K B RRER v] 3l i 7o A 38 1 8
T, DT B AT 24 T s 7] 2 %) 4 93 2 T ol
JIET 43 AR T , DT SEE K SR 258 2 A A 118 A B[] 5
AT I REDE P-BHAR AR ME VAR S P P-HE AL
FIh , P AT 2517 LE AR P45 B8 A Bsf ) BE ™5 e Ah , ok
R IR— M A WL B iz Z2 BK 1 iz A, T
P ] R PR R DA AE K 0K % A R 1) AE (AR s
()™, FAATEES O IR AL R 2 , FEA I oy S L
A3 B AR AT R A R — 2 e
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Py IRt KA RIFLEI TR B0 T B LR
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