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Pharmacokinetics study of main effective constituents in Danhong Injection after
compatibilities in rats with cerebral ischemia reperfusion injury
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Abstract: Objective Using total quantum statistical moment analysis to evaluate the influence of the main effective constituents in
Danhong Injection on the total pharmacokinetic parameters after orthogonal design to research internal compatibility rule of traditional
Chinese medicine (TCM) compound. Methods Using modified middle cerebral artery occlusion (MCAO) method to establish rat
disease model of focal cerebral ischemia-reperfusion (I/R) injury. According to the orthogonal design Ly (3*) composed of the main
effective constituents (danshensu, protocatechuic aldehyde, salvianolic acid B, and HYSA) of Danhong Injection, nine combinations
with different dosage ratios were formed, which were used for iv administration in MCAO rats to study the pharmacokinetics of
effective constituents after compatibility. Using non-compartmental model of DAS 3.2.6 software to fit the pharmacokinetic parameters
and using total quantum statistical moment analysis method to calculate the main total quantum statistical moment parameters. The
influence of different compatibilities on the total pharmacokinetics parameters was analyzed by orthogonal test. Results There were
different effects of the main effective constituents with orthogonal compatibilities on the total quantum statistical moment parameters.
Danshensu had the strongest effect on the total AUC and had a significant effect (P < 0.05). A;B;C,D; was the preferred dose
combination for AUC,. HYSA had the strongest effect on the total MRT and its optimal ingredient composition was A;B;C,D;.
Conclusion The total quantum statistical moment analysis could combine the pharmacokinetics of danshensu, protocatechuic acid,
vanillic acid, salvianolic acid B, and HYSA, and express the total pharmacokinetic behaviors. The total quantum statistical moment

analysis method can be used to study the pharmacokinetics of multi-component in TCM compound prescription, which can
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provide the method for research on internal compatibility rule for TCM compound.

Key words: Danhong Injection; total quantum statistical moment; pharmacokinetics; cerebral ischemia-reperfusion; compatibility

rule; danshensu; protocatechuic aldehyde; salvianolic acid B; HYSA

TSN M B R, &SR E
R4 WA R S AT R, HAS o 2 Rl s
FAEL 0, L7 A P M A N AT 28 o A A
WAERI ISR G a5 . WP 252 O IR 25 8 4 E T e K
110 1) B B SRR 2 R 2 Bl S I B BT L
J4 42 B ORI 1) Y 22 i g3 i o
2457, AR R R ) R FeAr R AL G
RO AT 45 9, AR T DR )
FITP= R (R AR T S BRS8N (1 F LI R 4 J ik
At o B 0 AR N T T R 20 B3 1 43 A
2 W3 1, Ak 2T % ANy B 2
SRR ARA T FE S S TR 2 T 2 R 2 8
(R RS T A R E Y, thk T TR
i G 21BN T T 22 B R BRI, K ST %
A B ) 2 S HOAT Ry, G, AT
ESY =W 20 Wi (S ES P 2T

2 2sh S se i alc A, wlE k. s sy
WTRCATLIS 2940 A AERNUAA P I Ay AR
fltt CADMED) S50, A s 2 7E 44 9 R 1
RERE, W 2O S RSN ) i e . FHAT
TS BT S RI A G IR T 25 5], XK R
i ke o PR B30 LA S B AR e O 2
. RJLREE. PR B MR TH O R A
(HYSA) MFHOFEFHR I EZS Sy, FHS5ME
KB PS5 2 B A DUah ks Ak . 4 i
i~ UL « fR37 P I 40 i 5 2 ol 2 B4 U1,
FHRMR B 2 FHS I b 1 E 2K 2,
WFFCIESEPHI R B HATWERR A B s, s b, $u
R PTG L P2 B ED, LR R 2
K2, BAPBRKEFEREL . Pk
s AR 2 BEPENC), HYSA 2 ArqE
RYEABMER M EZY I, HAME. ik, PiR
AT LA AR A0 s s A T A e AR
P ERRCE R C A A, HE2 Al
ENEIT AR D o AT S DAL S b T2
#.EJLREE. FHBR B AT HYSA MRS, K
HIEASEAR T, JF18 B =G i S
JFOLZRE AR = 5 ) LSRR FI & HE R . JHRY R B AN
HYSA 7 Jixi e i PR 3473 K B Y 1) B i 25 8)) 2

FRERAT VRO, AN F AN SRS S5
W, RSP RAIE RN IR 2%
1w

1.1 NE5&EE

Agilent 1200 =R AH (IS4 [ B BhHEFERS,
G1315D DAD ¥ll2%, Eclipse XDB-Cjs 41 (150 mm X
4.6 mm, 5 um) J; XS205DU #% % K F-(Mettler Toledo
/AT]); Cascada™ BIO MK2 i#82li/K{X (3% PALL
AH]D; ND100-1 2RI i il A 4% R
AFD; QL-861 e G G [T HoAR DU/R A s
A PR A W); SK5210HP # A g v se ( Rk}
SHEE AR AT SHB-U A 1EH/KRZ T E
TR G KRR )5 2-16PK B LAl (18
[€ Sigma A 7] ); DAS 3.2.6 #fH4%,

1.2 ZAm5iR

SRS & (S 20120911). HYSA (b5
Z01010BA13). I B (5 20130822), #04
T g AR AT B A R TR R L A
JRILZRER (it 140312), I 5UER RS 2 R AT R
ol SEESERER (LS 110776-200402), H1[E
b 25 AR B EIUBE s DA bk B o R A 400 =
98%; MIRFEARFRANE (HR, TR H=99%.,
RECEA T MRS batiE 8k d
VB ARARTATLA T, #5 2B010350); HEE. &
G EREAl (Tedia A7), ACHBAIK, AR
IR o Hral .

1.3 ¥

TEE S SD KRR, HMEME, #BTE 260~300 g,
i G IR - WL IS S A B A w BRI, VFnTHIE
5 SCXK (') 2013-0016.

2 AESHR
2.1 FRERILEEFR G KRBT &

SGHT 120, KEZEEASIK. R Longa %"
R Gy il R BRI b sl ik 28 (MCAO)
PR, KRR AR G 10%7K 5 &% (4 mL/kg)
ip BRI, AVEM 5, Al o) 22 24 5 55 K R4
HURBK (CCAD. #AbFlK (ECA) FIS A B ik
(ICA). M 22453, CCA I LA S ECA M,
Bk ICA, 7E CCA S54LAkS =X M2 [A]Bf—



* 3658 * LE X ]

Chinese Traditional and Herbal Drugs

F47% F208 20016510 5

“V7 I, B MCAO Fe26i it A V) V54
AN NI 53 AR TR V5, 3l AN IREAE 18~20
mm. JEERIAL 1 h J5, REARIAT HREE . AR
BfE=U (24~25 °C) FiHT. BRSIbR
KRR G IR Horner £iF, #2221 N I
Jet B, AT A I 1o A s A5
22 P57

WGBSR BN A 9 4, A5 A, #%
IEASREG T Lo(3Y) M & BRI FHB .
JF LA . PHBER B Al HYSAD, 41k 4 AN F84
ROy T EBC LU 9 ANy, IF AR BEEE K uE
fif, TR B RETE RN R iv 4524, BHAT 2532400 9%
9 ANy 2% A R R LR 1.
2.3 MAERE

T425)5 3. 100 20, 30, 45. 60. 90. 120.
180, 240, 360 min MK EUHRHE & bk ML 0.5
mL, MAEEHZEAECHE Y, 4 'CF 5 000 r/min
20 10 min, HU BV, BIE 25k, DAftin sk
5 B I E I E
24 MEHRZTGEENE

L 2R V5t 0 Ak B R 5 48 DU S 4 1 S i JE S

F1 ANEERYHSERMTIE

Table 1 Compatibility dose of four active componants

#E/(mgkg ™"

A FIz% FILEM FHBR B HYSA
1 20 (1) 15 (1) 8(1) 2(1)
2 20 (1) 30 (2) 16 (2) 4(2)
3 20 (1) 45 (3) 24 (3) 6(3)
4 40 (2) 15 (1) 16 (2) 6(3)
5 40 (2) 30 (2) 24 (3) 2(1)
6 40 (2) 45 (3) 8 (1) 4(2)
7 60 (3) 15 (1) 24 (3) 4(2)
8 60 (3) 30 (2) 8 (1) 6(3)
9 60 (3) 45 (3) 16 (2) 2(1)
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Fig. 1 Mean blood concentration-time curves of measured components in MCAO rats after administration of nine

prescriptions (X x5, n=5)
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)

Chinese Traditional and Herbal Drugs 3% 47 % 3520 3 2016 £ 10 B

* 3659 *

2.6 BESZIHEDH
P23 B E LA DAS 3.2.6 2502 A R
HATAE b SRR, ARG AR S AL AT R PFS

F2 INMHALREFITEINER
Table 2 Total quantum statistical moment parameters in

nine prescriptions

. BULRR. FEIR. FHBIR B 1 HYSA B4ttt 17 AUC, /(mg-min-L™" MRT, /min
FSHEEMAE AUC AI—FkE MRT CIF ) N 2TE PR 1 2 414.090 86.674
JO, U ARIELIH LT 5 A S > 4427741 £9.108
B AUC, AL R R B P23 B N E] MR T 3 4980290 76481
IWRAARIS AT B BG4I WK 2.
] 4 5151.292 50.228
AUC,= 2, AUC 5 6 144.674 80.589
MRT,— Zn:MRfo AUC,/ iAUCi 6 6 075.708 89.771
= = 7 5702.052 55.264
27 EXHBAERS 8 7518.713 63.028
iz FNEAZ B B T 1IV3.1 0 R ge o iR S 80t 0 0 158.646 05,451
T T EWHT, B HTEs R 3.
x3 EUSHER
Table 3 Results by range analysis
fabw ESES ki k, ks R AR
AUC, VR 3 940.708 5790.558 7 459.804 3519.096 3
JE LR 4422478 6030.376 6 738.215 2315.737 3
FHER B 5336.170 6 245.893 5 609.006 909.723 2
HYSA 5905.803 5401.834 5 883.432 503.969 1
MRT, VR 84.088 73.529 67.914 16.174 1
JE LR 64.055 77.575 83.901 19.846 3
PR B 79.824 74.929 70.778 9.046 1
HYSA 84.238 78.048 63.246 20.992 1

H AR 43 AT 2 JIT B0 AN () 7K P 1R 340 RN 22 ]
Al PHOERE 4 AR B = FH A AUC,
(R IR R P2 3 > i) LR > FH IR B>
HYSA, H4lG 4 AsBsCoDys FHLVEMR T 4 4
ARUR X B MRT, (15200 K S MK
i HYSA> i LA > FF 2 2% > P B, il
KA A A BsC Dy« T AUC 5 1fil 243 B A6,
P52, LA 257 ) ZE AR e
WO AUC EIARCR, ek MG 3 7KF
MRT 4 259144 A ()1 25 B N R), el 259044k
AR E e, S ARIRADCHEAR KR, Lk
HYSA FS AR5/, HIG A, i B e a) -t AR
K, WO MRT EWAECR, PR B 1K &
gh s R, AR AR R R, MO MRT,
S AR LN o

28 EXREHIFES

& IEAZ BB T 1IV3.1 6 IR 45 kAT 7 7
ZE0 R CBFEMKF 0=0.05), LUENiREN G —51
YEANRZED, CARZF 5 A B P Rz LA 4%
DR 2R B AR bl S (0 ik ok 20, A R L
4. EMAHTEARREFR H &I R SRV FR b
Wi PR /NG, AR i 2 ¢ R 32 TRV T ek aiA T
WEEEASYS, A8 5 22 B iR e 45 AT S vk o
Frar AN A BTE A o 3R 4 W50, J15
o BLASEEXS AUC, 5% M 34 il Rk 2 52 i A
%, TERED N 64.5%. 29.3%, tHrhlhs st
AUC HA5 BE#m (P<<0.05); Xf MRT, =, JF
Z#. i) LRIEER HY SA 34 m] Rk B8 i [H 2,
DUBRR AT A 22.0%. 33.5%41 37.8%, {HEREATIA
B FKOP. Hodr, PHIVESE 4 N B08 T R



* 3660 ° LE X ]

Chinese Traditional and Herbal Drugs 3% 47 % 3520 3 2016 £ 10 B

x4 AEDHER

Table 4 Results by analysis of variance
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