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Quiality evaluation of Danhong Injection based on anticoagulant biological potency
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Abstract: Objective To establish a method for determining the anticoagulant biological potency of Danhong Injection (DHI) with
thrombin time (TT) as an index, so as to evaluate its quality. Methods Ten batches of qualified DHI were collected and subjected to
stability acceleration under illumination, high temperature and exposure, yielding 40 batches of samples. The working reference
substances were prepared by mixing salvianolic acid B, hydroxysafflor yellow A and excipients (1:1:8), and preparing to a
concentration of 40 mg/mL. According to the “quantitative reaction parallel line (3.3) method” to design anticoagulant activity
determination experiment, the plasma used was the plasma of four rabbits mixed in an equal ratio, the interval between drugs was
1:0.8, and the TT value was measured by a semi-automatic coagulation analyzer. The linear relationship, reliability, precision,
repeatability and stability were investigated, and the detection conditions were optimized and determined. That is, the reaction system
was 100 pL plasma + working reference substances or sample solution 50 pL + 100 uL thrombin reagent, and the biological potency
of the samples was detected. Results The linear relationship with TT was good when the working reference substance and DHI
were in the range of 20—40 mg/mL, with the r values being 0.982 7 and 0.969 6. The biological activity test results showed that the
working reference and qualified DHI had significant anticoagulant activity, and the results could pass the reliability test. The
biological potency values of 10 batches of DHI were in the range of 3700—4300 U/mL. Compared with the results of biological

RS EHEA: 2021-11-16

ESWB: WA P EAREEG LI (20-212Y1001)

TEEEN: RN B, WL FiaE, 5T e 25 280 s ARl KL . E-mail: 1159861886@qg.com

FBEEE: REE, &, #t, WEmaRES, SRR 2g 253 . E-mail: wusuhui@hactem.edu.cn
FEREE, 95, BATZE, BT IR 2R PR KA BRI . E-mail: a0519@163.com



¢E B 202447 $53% H8H Chinese Traditional and Herbal Drugs 2022 April Vol. 53 No. 8

* 2349 »

potency of samples after accelerated treatment, the samples treated with exposure and light could be detected completely, and the
detection rate of high temperature treatment of DHI was 80%. Conclusion The established biological potency method can be used
for the determination of biological potency and quality evaluation of DHI. The method has high precision, good repeatability and

reliable result.

Key words: biological potency; Danhong Injection; quantity reaction parallel lines; thrombin time; quality evaluation
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Fig. 1 Result diagram of DHI under illumination, high temperature and exposure treatment
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Table 2 Reliability test and biological potency results of 10 batches of normal DHI
e P{E R SN EEE xS
EYE| (=R i 3ty g7 (mg-mL™) (mg-mL™) %

20061020 <0.01 >0.05 >0.05 >0.05 4018.0 39985 14.3

19101025 <0.01 >0.05 >0.05 >0.05 3711.9 17.6

20031019 <0.01 >0.05 >0.05 >0.05 3863.4 11.0

20071020 <0.01 >0.05 >0.05 >0.05 38339 14.7

20111019 <0.01 >0.05 >0.05 >0.05 4 100.0 15.9

20011002 <0.01 >0.05 >0.05 >0.05 4 268.6 15.6

20031004 <0.01 >0.05 >0.05 >0.05 3733.7 11.5

20061007 <0.01 >0.05 >0.05 >0.05 38436 18.1

20041004 <0.01 >0.05 >0.05 >0.05 4120.2 12.2

20101005 <0.01 >0.05 >0.05 >0.05 42842 13.6
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Table 3 Reliability test and biological potency results of DHI exposed to illumination, high temperature and exposure

P{a R 1E/ TN AER
Kb PR R B M= E——
EPE] RESFAT kg & TkEEZE (mgmL?t)  (mgmLY) /%
JeMERES L20111019 <0.01 >0.05 <0.05 <0.05 - 3529.1 -
L20101005  <0.01 <0.01 >0.05 >0.05 - -
20061020  <0.01 <0.01 >0.05 >0.05 - -
20071020  <0.01 >0.05 <0.01 >0.05 - -
120031019  <0.01 >0.05 <0.05 >0.05 - -
20061007  <0.01 <0.01 <0.05 <0.01 - -
20041004  <0.01 <0.01 >0.05 <0.01 - -
20031004  <0.01 <0.05 <0.01 >0.05 - -
120011002  <0.01 >0.05 >0.05 >0.05 3406.1 16.0
119101025  <0.01 >0.05 >0.05 >0.05 3652.0 15.4
ERFES T20111019 <0.01 <0.05 >0.05 >0.05 - 4106.6 -
T20101005  <0.01 >0.05 >0.05 >0.05 41382 9.6
T20061020  <<0.01 >0.05 <0.01 <0.05 - -
T20071020  <<0.01 <0.05 <0.05 <0.05 - -
T20031019  <<0.01 <0.01 <0.05 <0.05 - -
T20061007  <<0.01 <0.05 <0.01 <0.01 - -
T20041004  <<0.01 <0.01 <0.05 <0.05 - -
T20031004  <<0.01 <0.01 >0.05 <0.01 - -
T20011002  <0.01 >0.05 >0.05 <0.05 - -
T19101025  <0.01 >0.05 >0.05 >0.05 4075.0 14.0
BN E20111019 <0.01 <0.05 <0.01 <0.01 - - -
E20101005  <0.01 <0.01 >0.05 >0.05 - -
E20061020  <<0.01 <0.01 >0.05 >0.05 - -
E20071020  <0.01 <0.05 <0.05 <0.05 - -
E20031019  <0.01 >0.05 <0.01 <0.05 - -
E20061007  <<0.01 >0.05 <0.05 >0.05 - -
E20041004  <0.01 <0.01 <0.01 >0.05 - -
E20031004  <0.01 >0.05 <0.05 >0.05 - -
E20011002  <0.01 >0.05 >0.05 <0.05 - -
E19101025  <0.01 >0.05 <0.05 <0.05 - -

“=7 RORFEMAE D PR, MONMMAE Y RN B AT B
“= it indicated that the sample failed the reliability test, so the biological potency and credible limit rate were not calculated



e 2354 «

¢E B 202447 $53% H8H Chinese Traditional and Herbal Drugs 2022 April Vol. 53 No. 8

JHRAE T G = tE J i3t B g| REE &N, et
C-C 8 C=C WP, BMyMIspisr+, Bee. A
MORIBE . By R R SE RD B R AR S A4 & e el |
A 5 RIS AT IR DHI (R A YR N I, SO H ik 2
FRAT R, FELEAE BN TR AR LUK .

IR ALK DHIFE G 8 ANV (1) ] S5 PEAG 56 (i
BPATI . IR it Ze el e i) — kb 2R T4 IR
Wi #EZER (P<0.01) BR#EZER#H (P<0.05),
PLHIREEHE IR S A1 T 2 HERANRE 74T, BIARREE
AT, RS (REZH) 2020 SRR E
NAFAT S (3.3) VEFTEEER S I RIE o T i w]
SEPERS IR T20101005. T19101025 2 Mtk DHI
FESUNE 5 IEH DHI A ELJE A 5 22 5 o 3d BRI ol
S8 1) 5 R AT e H T R A3 32 i AR RN G [
tein 2 WEEE T 80 Ca kA MM FHRER B M7
HAEEN 60 CHa KKK, MASR. FILE
B AR NG N, ATAS A T TR R R
FHAREL R TT RE A S =T, BE A TR I R S T
RETE R s L T R AE BRAR, A2 i 2 I & IR
P, B GIRINAR RS B AN A B AR
fh 128,

FEFACFEN 10 #b DHI A] SE A6 o [m] )35
PR B PAT I, 2R TR 1) — U 2R 0 A 1Y
PR (P<<0.01) siiE# (P<<0.05) MM,
W B I L 5 52 AL B (1) DHI SASBEIE L AT SE A 56
XA REE H T KRR T2, R 2 0
LRI EAR ARG, B E e S R R R
FH SR S KA A IR OB 3 T
3 it

AWK T I T VA B R NPT AN B R RSP AT
LRI, ARSI TT B FE&M, E&HE
F 8 NP AT 26 I 7 VR AT 3 Bl o (Pl 2
#1) 2020 R E RN E FEA (2.2) %, (3.3
ey (4.4) LB, (22) R, NS T B2 H
AT, T2 AR EL, Rk S AT sbr
R TR R RN, (2.2) EEASBEUERIT
NZEG AV ERC R . ARSLIRIEAR (3.3) KR
NS (2.2) 3%, B (2.2) S REHERGI SN
SRV ENOCR, — BFEH R R
Fl, BLATReHIURE ELZ. WEFIT. kM2,
KA IR MG SR A T E R SR, k]
D (3.3) VA5 BRI Bt BRI 77 B e HEAS 4 BT A7 A 1) 1)
M, TS ah RN TSRS, 8RN CPATLR (4.4) i

RN %, HRFM4EZ], PERED, Rz
KR, M (3.3) ENHEZ.

AP I S KD VIA S, DHI Pt
TR 5 S AR ) DR A R, & Bk
ZAFME FITIE AL, ARBFFLLL TT S DHI $it
B HIE FRAR, JEACE T/ES Rbs e 7 HAt
BEMTEYE, IR R RS, BT ER
NPATER (3.3) JRMsE DHI Pkt Myt i ik .
3% 10 HEIEH DHI RO, milR. e B
DHI ATl e, RIS B 53 T IR
DHI 2=k, DHI IR 3700~4300
UimL; 5IEW DHI AHLL, WKl A B 78 AL FE 1)
DHI 4=fBAG i, X =R AR DHI S H N 80%.

[, ABREAX FIRFE S FP IR T 1 2E e
SUEEN e, SRNEHIE . SR AR PR
FREUEIE 5 15 R AL 2 >0.90, {H 2 HURHIE
U Ry U T ARG BT R B, T % R AR FR AR S AL 2 FR AL
B0 5 IR R AR RN E R (FAUE <0.90).
— W R IR R SIS 5 R0 45 AP BRI
RIE: AL BRRE 5 b 1) 38 L oy W P R 25 5
RAKME FFIRERN, 3 R U 2 5
e S RS AR RIS A PR E B R R . PR
EAERERE N (—8h 80 CLAL) mIf# R
KR BEfRANFFS R IHEER SN T B R g
F8 5325290, T A T S I e A B A S TR
FE il AL 2= AR SU B ARBUREAE 0.90 LA E, mIREM R
DRl S SI2 56 vy i 0 o 2k IR 4k R BER E N
60 °C, [ fey il et o, 140 Ty I 24 o i o 2 o A7 00
Jo; it FE 251,

JRUE G, AR I E T Re A H 80% T ey iR
T ACERRE o 2 R AL B AR S Ak 4R SR o)
MR A R, BT Z RO 2 mEE sy 2 —, B
I IX R G PEFR S EITE AR LR B R 5 T4 5 I
FEAERRZE R UL ERIAMIRAN R &7
AT EE AL B S A 2, HEHT RS RS
DHI 3 AR5 B D R0 AH 5%

gx b, ARSEEG UL TT H Pkt Mg e 8 bx,
IR RN AT (3.3) RS T DHI Fktiin e
YIS e 7k, ST . EREML, 4R
ATEE. BRI, AR RN A X B S &
FRRISE, B SE A g S5 A AN TV AR e PRI 7
BB, RREARE—BRA T, mAH
FENT NG T AE M RAN RS ) DHI ST & VT 7572



¢E B 202447 $53% H8H Chinese Traditional and Herbal Drugs 2022 April Vol. 53 No. 8

* 2355

RBAR PR FERARELEAZFR

SE

(1]

(2]

(3]

(4]

(5]

(6]

[7]

(8]

(9]
[10]

[11]

[12]

[13]

[14]

[15]

s, R AL R A B SR BT [3]. B
REEZG B4, 2019, 35(11): 1643-1646.

W, B, ARIIT. PR FITER R
SRS [ A T 28 R B, 2019, 6(6): 20-25.
W, A, ARIFE. R EG RO A R I
MBS [3]. A ERE AR R B, 2019, 6(6): 25-32.
TRRE, BREERN, R, % CHIAERE RIS 12T T
%) HERER A R R R AT (3], P E 2, 2020,
29(10): 12-15.

WS, W= P mRBEEYSPN MRS [J]. B
P [E B [E 24, 2020, 31(6): 1437-1439.

B /NEL E S HE R 2 BRI S [J]. 2
i, 2019, 54(12): 2139-2140.

IR, RIGE, 40, & PARTEVN I E
5% [ |hE2Zh, 2017, 48(14): 2809-2816.

E /N, A, SBPE. AEMVPANTE TR 2R AR HEAL
Mt S N ] AR AR — P E AL,
2014, 16(3): 514-518.

FRIE 2580 [S]. DU, 2020: 208-212, 457-459, 488-489.
580K, BRFE, REFF, . BT HUR SRS AR AR
WEAR BT ARV 7R ARG 7S [3]. W4, 2011,
42(8): 1560-1565.

Fx, H&HB, LRE, % KEFU/IMURE L
kW 7 e AL (3] 4% 4R, 2019, 54(12):
2178-2183.

S, TRIEEE, 2P, 2 SRR AR YU A I K
W10 ANEERE R B MRV T [J].
rh 2y, 2018, 49(4): 859-865.

PR, ZEEE, M, 55 ETIE A S
VAR [ TP Z444, 2019, 42(4): 818-821.
RN, AR, RPRHE, . BTk O AT I
N BESUT S Y BRI 7E [ Hh B 2 2%
&, 2016, 41(15): 2915-2921.

TIAL, PR ZEE M]3 8 M dbat: ARE
A R A, 2013: 294,

[16]

[17]

(18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

B EET AR G RIS 5 A VPN B I A0
PSR —BUERT AT [D]. RS S R 2 KA,
2016.
55, BER, 5, & )15 RIS bt e A
WEITIERRF A [J]. 54, 2019, 50(7): 1698-1702.
BRI =, REEwE, BB, 5 A E S TS
MAGHE 25 =18 i O I8 E (3] PR 2R,
2012, 37(19): 2913-2916.
AR, AR R AR A TR
AR SRR AT [D]. KSR 1 7E K%, 2019,
ZRIEVK. RS AR B AR VPN 5 4% i O 2 R A R R
Fl [D]. BGHR: BGHSH BR 245K %2, 2009.
B, mOCE, EREL PSR RS S AR
o e I PR R SR VR F O B 7T (3], bR EE 2GR
247, 2018, 41(4): 294-300.
XA, HER, ke, & IbmAEYN T A &
BLVFA B [3]. B E Rk &, 2014, 39(19):
3764-3767.
ARy, A E M) dbst AR DA b,
2005: 93-126.
ToRE, FWeR, M, & WAPAEMEE M.
Jbm A Tl At 2006: 161-193.
Z 0k, mINAE, Fra, % PSP KR
KIEH PR iR [0 LT hEAKEY
i, 2020, 22(4): 109-117.
TS, BE, (T, & TN KB B =Y
R o M FEARALBE T [I]. PE AR 24, 2018,
27(12): 1844-1854.
2R, TIUR, A, S R AR R v i ERAG M
JR AR AR S AL AT (3] POREZG, 2021, 52(7):
2144-2153.
Fan L, PuR, Zhao H Y, et al. Stability and degradation of
hydroxysafflor yellow A and anhydrosafflor yellow B in
the Safflower injection studied by HPLC-DAD-ESI-MS"
[J]. J Chin Pharm Sci, 2011, 20(1): 47-56.
WERE, £, R, % SRS LM E
OIS IS8 YR (=PI oo VI R~ k= VA ) I R R
T4, 2020, 26(2): 129-134.

[Sr1Em4E  FRALE]



