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Compatibility Stability of Salvianolic Acid for Injection Combined with 8 Kinds of Common Solvents
ZHOU Yan"*’, LI Dekun®®, ZHOU Dazheng”’, YANG Yuewu”’,JU Aichun®’, WANG Xiaoyi', YE Zhengliang”’
(1. School of Pharmacy, Tianjin Medical University, Tianjin 300070, China; 2.Tianjin Tasly Pride Pharmaceuti-
cal Co., Ltd., Tianjin 300402, China; 3. Tianjin Key Laboratory of Safety Evaluation Enterprise of TCM Injec-
tions, Tianjin 300402, China; 4.Tianjin Tasly Academy Innovative Center, Tianjin 300402, China)

ABSTRACT OBJECTIVE: To investigate the compatibility stability of Salvianolic acid for injection (SAFI) combined with 8
kinds of common solvents. METHODS: Referring to package inserts, SAFI was collected and combined with 0.9% Sodium chlo-
ride injection, 5% Glucose injection, 10% Glucose injection, Compound sodium chloride injection, Mannitol injection, Glycerol
fructose and sodium chloride injection, Sodium lactate Ringer’s injection, Glucose and sodium chloride injection, 250 mL each re-
spectively, and then sealed in the dark at the room temperature. The appearance of mixtures were observed, pH value, the number
of insoluble particles, maximal absorption wavelength and maximal absorbance were detected, and the contents of salvianolic acid
B, rosmarinic acid, lithospermic acid and salvianolic acid Y in mixtures were determined by HPLC at 0, 1, 2, 4, 8 h after mix-
ing. RESULTS: Under above condition, no obvious change was found in appearance or pH values of the mixtures within 8 h. Maxi-
mal absorption wavelength ranged 284.5-286.0 nm. After mixed with Mannitol injection, the number of particles =10 um/(1-8 h af-
ter mixing) and particles =25 pm (4-8 h after mixing) exceeded the scope of Chinese Pharmacopoeia (2015 edition) ;\the' maxi-
mal absorbance changed significantly (RSD=9.17% ,n=5) ; the relative content of salvianolic acid\B, rosmarinic acid, lithosper-
mic acid and salvianolic acid Y decreased by more than 10% (RSD=14.65% , 6.45% ,.8.97% . 12:49% ,n="5) ; after mixed with
Sodium lactate Ringer’s injection, the relative content of rosmarinic acid and dithospermic‘acid changed greatly (RSD=14.57% ,
7.28% ,n=>5) ; after mixed with 5% Glucose injection (4-8 h afterimixing) and Glycerol fructose and sodium chloride injection (8
h after mixing) , the relative content of rosmarinic acid werélless than|90% (RSD=6.30% , 4.86% ,n=5); and the number of
particles =25 pm exceeded the scope of phamcopo€ia aftef mixing with Glycerol fructose and sodium injection (0 h). The number
of insoluble particles in other mixtares, were in line_with the standard of pharmacopoeia; maximal absorbance had no significant
change (RSD<<5% ,n=5), and the'relative content change of analytes were all less than 10%. CONCLUSIONS: Clinical appli-
cation of SAFI combined with Mannitol injection, Sodium lactate Ringe’s injection and Glycerol fructose and sodium injecrion
should be avoided. After mixed with 5% Glucose injection, SAFI should be used within 4 h. SAFI can be compatible with 0.9%
Sodium| chloride injection, 10% Glucose injection, Compound sodium chloride injection and Glucose and sodium chloride injec-
tion.

KEYWORDS Salvianolic acid for injection; Compatibility stability; HPLC; Salvianolic acid B; Rosmarinic acid; Lithospermic
acid; Salvianolic acid Y
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1.1 {28

1100 7Y w55 250 AH €8 3 AN (S8 [ e A R A Al ) 5
DR500 %4 28 S - 1] U 43 5656 B2 3t (38 B HACH 22 A ) 5
DX-2 B pH i (BN AR B AR 1 45T ) s GWF-5] B fCk
AT ORI 3 B AL #R AT BR 2 Al ) 5 XS105 ARG HL
F AT RV (Mg RE ) -FE R 24 (i) A3 B2 F]] 5 Mil-
1i-Q A KB (& [E Milipore 23 7 )

1.2 ARE5RF
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1 RS0 0.13 g (T FFZS 2 Wiie 100 mg)];0.9% AN
WA W CHE E SC S B 25 ME S H37022336, it 4 .
1401101904, #Lk& : 250 mL:2.25 g) & J7 S AL AN 1 5 ik
(HEvESCS  [E 25 ME 7 H37022023, 41t 5 : 1404210523, #1
H : 500 mL : S fb#h 4.25 g LB 0.15 g, 501045 0.165
g) H EE B S (LTS5 - [ 25 7E 7 H20033747 , 4it
511503242142, FLHE : 250 mL: 50 g) . H Il S AL AN
W CHE E S5 [ 25 UE S H20057114, HiE 5 .
111070513, BiLA& : 250 mL: Hilh 25 g b 12.5 g ALk
2.25 g) 0 A JR R 25 M e An A7 BR 23 w1 5 5 % i %0 Wi 4
W (HEVE SO« [ 25 7 H13022474, 415 : 1406301302,
KRS 1250 mL: 12.5 g) .10 % 2 BT S (L SC S
ZHUE T H13022477, 4iL 5 - 140610190, KL A% : 500 mL : 50
g) ORI B O W (AL HESC S B/ 2R
H13022490, 1t 1410141902, 4% : 500 mL : 7 %5 1% 25
g AN 4.5 ¢) 0y A A R 2T IR /5 FLRR BpRe
R B RS 2547 BR 2 ], HEE S - B 25
H12020009, #t5 : 5BT1F2, K& : 500 mL ) ; k1% A i %o IR
mi (4145 : 111871-201505, 415 : 98.5% ) FHU R B XT HE iy
(L5 : 111562-201410, 4l : 96.2% ) ¥4 A [ 12 24
K R I 9 e $ 1L 5 48 B R X A i (Rt — R AT BR 2
AL HS:10092603, 418 :97.6% ) s PHIAR Y %o BE 5 (5256
ZAHLEEEE : 99% ) 5 ONE WA Akl KCh K
2 HiEE&R
2.1 BRHFIE
2.1.1 B pdils  SRES HPFZ 28R 2 bk
T R A i A TV (130 mg = 250 mL ), A% 5 Fik HL
H AP S 2 B R 4538 i, 43 R (.20 BUR 8 Fhigs
A 25 28 250 mL & (Dl 1) S T RS R,
M.

*1 SHEEEHTEHASSSHEAMANEZ(mg)
Taby 1, \The'amount of Salvianolic acid for injection

added in each mixture(mg)

ERIAR EHAASSMBIAR || HAAK RS SHBIAR
0.9%F AR 12635 HERENT 12835
SOOI 12442 AR R 128.46
10% AR 12622 AR 126.66
B AMEs 12778 AR 12456

2.1.2 IRAX B EAOE S KSR R B X}
HE i 8.27 myg 2 16 75 iR X HR i 1.26 mg | 8 B R XF R A,
1.78 mg FHBER Y X} BE i 1.18 mg B F[d]— 10 mL &)
W I AR L A A R R I 4R 5), 420.22 pm
TRALIE BT IR JT , B UE TR, AP H I R B ok ik R 50
MR PR Y BTk B 43 514 0.827.,0.126,0.178.,0.118
mg/mL ARG X BV T

2.1.3 MR A E A B2 & R s
L, 260.22 um GLFLUE B RS AR A, &
22 S=NE

2.2.1 gL {655 Agela XBP Cis(250 mmx4.6
mm, 5 um); Ji A : 0.05 % B KIE - (78:22,V/V) ;
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P £ 0.7 mL/min; K K - 288 nm; A - 25 C 5 HEFE
710 pl.

2.2.2 TlEMFEE  BASEN JRA X AR
b VA T, 2.2, 1 T T AR R S b . 45 R
N, FHIRR B GRIEA R R RLRR AR R Y W KLY, 43
BoEa LA 1,

2.2.3 PREMZLRH AFE 227N IRA X
HE VAW 0.4.1.2.4.8.10 mL, 4> ' F 10 mL &,
FHUE S AHMG B 2 20 88, #2580 , 15 FHB R B T & MR Oy
33.08.82.7.165.4.330.8.661.6.827 pg/mL, 2 1% W2 i
TR 4 5.04,12.6,25.2.50.4,100.8 126 png/mL, 2B
R R 7.12.17.8.35.6.71.2,142.4 178 pg/mL, FHE
MR Y bk} 4.72.11.8.23.6.,47.2.94.4 118 pg/mL (1)
FENGRUETR I, HERE AT IC SR S R . LSS R i i
FUA) I ARbR TR (o) AR ARAR , A TR [T
L BOR, FHDER B A LR R LR SR Y 1)
e BE 43 B 7E 33.08~827.,5.04~126, 7.12~178. 4.72~
118 pg/mL BNt X R R, HEWLR 2,

224 REEREAR RS RC2.1.27 WU IR A R IR AL
WA 1,48 mL, 20 BB F 10 mL I, FH i shdi
BB ZI R FE5) A3 PR BAIK . . /3 i ¢ 25 (82.7
330.8.661.6 pg/mL) , SEIEFFERAL . H S BLE VR 2 (12,6
50.4,100.8 pg/mL) 48 EEWRAN . o 5 o R (17.8,
71.2.142.4 pghniD) ,FHER Y A% b i BT i ok B (1.8,
A7.270944 pgmb) () AR bl o 45 J00 i Tk B i 3 5
FEB YR LN E 3 d, AR AE Y H bR i 2 A S
TR, EECH N H DR R . S5 R, HIN L H A
RSD /T 3% (n=3) , RWIKG & AT PRI 3,

2.25  JNFEIRISCREE RS PRI A Y Rl
FH AP S ZM R &G R, BT 10 mL it , #5050
T — 2 B TR A ) R S W CHH S F IR 519 50 %
100% .200% ) , B0 L MR BE 4% 30y, FH AL sl ARG B
25, 42,21 WA TS S AR ERE 0BT, TH SRR B R AR
BIRCR g5 FRon , 2RE 5 B InRE I % R 97.1% ~
103.8% ,RSD<3%(n=3).

226 FUEMIAR RS EC2.0.27 W IR A X I
WA 1,48 mL, 20 BB T 10 mL &3, F R sh Al e
BB ZIE P25 TR T BT, A FRCHE 0.
3.5.7.10.5.14 .18 .24 h$#“2.2.17 I o i 45 Lh HERE S0 HT
ICR OISR, B ARG AR AR e T . R
BUE S P S 2 B 260 mg, MUK SIAHIE R EA S
250 mL , 15 15 T H VR B RNV 5 43 T BBG X FSFIV  5
2.5 mL, BT 10 mL 5, I shtie 2, 154 K5
WRERFINATR . eI R E T B3 3 Rl vk
FEE W, ) FECH S 0.3.5.7,10.5, 14, 18,24 h §%
“2.2.1" WA TE AR HERE AT i S S R, 25 B AR
WIRAREN: . 28R B, BRSERP FHIER B (k1%
TR R PR IR Y WETH AR RSD /N F 3% (n=
7)), FIIVERAE 24 h A ME BT
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A. 0.9 % A AHT I B. 5 % H A MR ; C. 10 9% A A MR DL 00 SRALEIIE SR E. T ERERAA6 F. H i AR S AL it 305 G. FLERSM
ARAR TR s HL A W S AL AR 1. TR X B AL T R Ty TSI T S 2 R -+0.9 % AL BN TE ST K. TESHTIFES Z B+ 5% WS iR 51 L.
VESTHIFT 2 2 MRR-+10 9% R AT E ST M, 6 RS Z Wi +5 s S8 A ST G N VST 2 2 Wi+ H SR BETESTRG O. TEST I S M+
T SR SRAL SH TS0 P TESS TS 2B IR+ FLIR BAMAS TESHAG Q. TESH A S L2 B+ M SR AL ST 1. REE IR 52, SRR 53, FH)
2B ;4. PHRIR Y

A.0.9% Sodium ¢hlorideyinjection; B. 5% Glucose injection; C. 10% Glucose injection; D. Compound sodium chloride injection; E. Mannitol injec-
tion;<F. Glycerol,fructose and sodium chloride injection; G. Sodium lactate Ringer’s injection; H. Glucose and sodium chloride injection; I. mixed refer-
ence solution; J. Salvianolic acid for injection + 0.9% Sodium chloride injection; K. Salvianolic acid for injection + 5% Glucose injection; L. Salvianolic
acid for injection + 10% Glucose injection; M. Salvianolic acid for injection + Compound sodium chloride injection; N. Salvianolic acid for injection +
Mannitol injection; O. Salvianolic acid for injection + Glycerol fructose and sodium chloride injection; P. Salvianolic acid for injection + Sodium lactate
Ringer’s injection; Q. Salvianolic acid for injection + Glucose and sodium chloride injection; 1. rosmarinic acid; 2. lithospermic acid; 3. salvianolic ac-
id B; 4. salvianolic acid Y

1 SRHEEIEE
Fig1 HPLC chromatograms
&2 [EEFREMLEECE b, HICTHE U™ A

Tab 2 Regression equations and linear ranges 2.3.2 pHAUNETEMOR M E  7E3 IR MG AIET,
il A Hn=1) SHEHE pg/nl SR TFRCHNAS 001,248 hoRe FH pH 1IN 5 25 AL 1
e e o o PH: 28 2015 AR 1 (R 25310 (U0 8 o R T
B A=1685¢—1.67 09998 712~178 *l*ﬁﬂﬂ\ljff” LR PG RH M b AR s i) 45 e AT P 1Y
Y A=1276¢—159 09%3 41~118 ANV TORL BT, 2548 5 B I 58 3 YR [ 78 2% 54 100
2.3 BEIREMRE mL K UL F B kTSR R 5 A ME Sh, 45 1 mL
2.3.1 SMIEE  FEEMR GBS, 00 TEHE 10 pm X LA E (=10 pm) ARS8 25 47, 7 25

0.1.2.4.8 h WS EARIR AN (B SR DT3E )4 um L) E (=25 pum) BRck BN FS 83 3 k201
TRIE . g5 R EIR, IS TS 2 HR Y 8 Fhs B fh ERGOR RS HAPTS 2R S S FhAFIEML)S 8 h
JG 8 hiN, & ECAR I IS IR ¥ IR By T B4 N, S BRI A pH JCHH 848k (RSD<2% ,n=5) . I
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®3 BEERRBRER

Tab 3 Results of precision tests

— N AP (n=3) HE(n=3)

‘ g/l SRR pgml RSD,% MR nyml  RSD,%

IR 827 82.0£0.861 1.05 82340897 1.09
3308 30834325 099 30714293 090
661.6 65474661 1.01 6643£5.87 0.8

HERHR 126 1242018 1.45 12340.19 1.54
504 5134083 1.62 4974076 152
1008 101.9£121 119 99.5£0.97 097

LHER 178 1774024 1.36 176027 1.53
712 69.71.03 148 7024092 131
1424 1429+137 096 14324119 083

JIBEY 118 1214021 173 115027 235
42 4754063 133 469073 1.56
944 936£1.12 120 94.1+126 1.34

SIS 2 B iR -5 88 BE T WA AL Hh kAR =10
um A FECREER (LTS 1~8 h) A =25 pm B RURER (B (R
J& 4~8 h) it 2015 47 iR (v [ 245 S ) B SE L5 5 H i
SR SEAG BN B A AL P AR AR =25 um B ROk
RO (BT O b i 28 S i 5 FUAd O b A kA =
10 pm A1 =25 pm R ROR B RUE R 4 .35,
®4 BEEEH pH
Tab 4 The pH value of different mixtures

pH

w

A 0h Ih 2h 4h TR
09% ALHESHR 561 552 554 553 553 0.6
SO AR 478 481 48 481 481 032
0% HHE 3.6 361 370 369 374 151
S ASCHE 555 546 54 534 544 1139
TR 549 539 553 545 5@ 099
RS 409 417 419 421 42 124
FUBRHRRE TR 651 645 6,36 632 644 118

AR 416 413 409 416 421 1.06
5 (SMABRPHNAERPE (X +5,n=3,H/mL)

Tab 5] The number of insoluble particles of different

mixtures(x+s,n=3,grain/mL)
um 0h 1h 2h 4h §h
09%FMANESRE =10 14504120 678+023 6824004 2074015 0113032
225 LISH007 023002 0I8£0.17  031£076  0.02+039
S AR 210 21624035 2047£037 1493103 12314022 6284007
225 1AIH004 083015 0094021 0225054 021£032
0% FE RS 210 899+028 15814087 SI3£072  151£002  238+0.19
225 1124007 083028 0124012 008£026 021015
S AN 210 10784085 6351102 7424045 5214009 2.80+022
225 0314021 014007 0204008 0131008 0.19£058
BT 210 21134078 5546106 100734098 2183140.05 19748+0.05
225 2214009 083012 0824025 665£0.13  441+013
TSRS 210 1938170 7642043 7714125 273%038  251£0.09
225 314014 0931009 0814048 024028  029:0.18
FURAM I AT 210 070+049 17134057 15214089 459£032 351016
205 2434029 002£027 0734031 0152034 024+031
HEBALMESNE 210 14815004 842£099 7012091 317£026  218+023
225 1034021 0204008 0134019 0155028  0.11£025

- 2354 - China Pharmacy 2017 Vol. 28 No. 17

2.3.3 MO fEEIE GEOLAAET, a5
FHCHIE 0.1.2.4.8 h X 4% B (0 2E 47 42 I 4
(200~500 nm ) , M 2 55 KW AT I8 K R i R WAL
SRR SIS 2R S 8 A IS , S i
TR R RO Ry 284.5~286.0 nm; VEGT TS 2
PR 5 H 5% B SR L), B R I & A B B AR Ak
(RSD=9.17% ,n="5) , T H-Ah FiC (T3 79 e KW AT B G A
BAME(RSD<5% ,n=5) ,TE W36,
x6 HEMAKRKRIEE

Tab 6 The maximal absorbance of different mixtures

" SOk

Al 0h Ih 2h 4h T
0.9% R AHE 043 042 0.4 040 042 351
SO MR 047 0.46 048 046 0.46 192
109 A REEATR 047 047 048 0.46 046 1.79
B RN 044 042 043 041 044 305
BRI 043 043 044 035 0.4 9.17
Trb AL 052 052 052 050 052 173
FURRAA A SN 042 041 045 042 041 389

WERA AR 049 049 049 046 049 27
234 MXTEAGERANE EEECGELCETT,
FIFECHIE 0.1.2.4 .8 h 2R “2.27 W1 N 5 i AR
W PR B L 28 2 7 IR 55 H IR FILEL 19 1R YO B o vk
JE . LLO h AR BRI Sy 100 %, $55 HHef i 7] 55 A AR
XA . ARPEEETH FE S 2 W I i R T R
Tl AR 2R PN B A K R SR IR AR X | 4
AR A RERE L 10% o Rl E g R B s, R T
S L We S H S SRS |, B b FHE R B 2K
IR VR AP RR Y BOAR XS [ o S A b R
(RSD 43514 14.65% .6.45% .8.97% .12.49% ,n=5) , H.
X 4 B AR A A3 B i AE RS 8 h R A T
10% ; 5 FLRR BUMAS RSP ECIR ) , Bl Hh ok % iR
F1 2 RO FR 1Y AH X A 4 B i AR AR K (RSD 43 il A
14.57% .7.28% ,n=>5) , HAEFTLG 1 h 24 2675 R 14 AH X
A& T 47.37% ; 5 5% 55 R SR LS
4~8 h, 5 H R EAE SR BT 8 h, 2K IE IR
B AH XF 4> A B K T 90% (RSD 43 91 K 6.30%
4.86% ,n=5) ; HAMFLAT & P 45 R AR XT A 435 1 1)
ARG RARIL 10% , LK T,
3 it

TG PSS Z BB Ae I R A H B B
JoE 2R . AR L T RS 8 h NS Il Aa 2
%, BT HES IS 28R 28 P R B A R
7, W i A iR AR K A B A T
TR T RO

Hh 2l R S R AE G R A ok B v, 5 32 i L pH
B BRE SR R B2, RE R E e =4
DURE AN PECRI OB AR | R B & AR bS50,
PLPEZ R R 5 TS 10 BB 10 % SR A S
0.9 % FALEN T SR A B AL BRI (S AN

FPEZG 2017 4E55 28 4555 174



F7 BEMAETAEBEEB XEEFR EERNSEHER
YHHENESSE
Tab 7 The relative content of salvianolic acid B, ros-
marinic acid, lithospermic acid and salviano-
lic acid Y in different mixtures

N ASEL

sl T U
0.9%F ksl FHBmD 100 9691 10000 9966 9656 176
HERHR 100 9Ll OLIL 9056 9056 443

E3 100 10708 10708 10531 9.2 374

THRERY 100 9935 9935 9346 9346 345

SUREREAE  fHEEB 100 9726 9966 9966 9932 Ll
WEAR 10010000 9934 8882 8882 630
4 100 9925 9925 10902 10902 5.06
FHERY 100 10000 10682 9924 9924 321
FHEMB 100 9966 9966 9658 9658 178
HHEAR 100 10000 9934 9474 w4 284
RER 100 9344 9344 9180 9180 36l
FIY 00 9930 9366 9366 9225 375
EhaAfaEaim i 00 972 9702 9967 9967 154
HHEAR 100 10000 9935 9935 10390 191

10% AR

RER 100 10000 10164 10656 10164 264
PR Y 100 10000 9929 9504 9504 266
TR FHRB 100 9767 10000 9668 6844 1465
HERHR 100 9474 9934 8947 8618 645
LR 00 8443 9262 8197 8197 897

FHRmY 100 9929 9858 9929 7305 1249
TR AN P 100 10000 10264 9967 9703 199
HERHR 100 9934 9934 9868 8882 486
SR 100 9908 9908 9908 10738 336
THRERY 100 10000 9929 9078 9007 534
FURMREE @D 00 9767 9734 9967 9734 134
WEAR 100 14737 14671 1375 13421 1437
KER 100 10738 9836 9098 9016 728
FHB@RY 100 10000 9929 9929 #9291 _309
HEHAE  FHB#B 100 9700 10000 96000 %600 210
HHEAR 100 9934 /9934 |\ 0868 0205 336
KRR 100 056 199017 9256 L4 42
PR 100 9917 9787 9220 9220 384

PERORL AR PR s BRI S5 5 % 9 260 Wi S e
Jei AR EGE AR . AN ERoRL 25 | & # ke 1l
BIHIE NN Sh kAL BRSO A KA T RORA
SREGIRUN I A A M RORR AR KT A
PRI/ N B AN LA AR, 237 AR A SO, T B PR 25 i
SR SE KA R ZE I 2 E B il O B R E
IEHAERRTRE, FE B A fE K AR A, 2015 4R R E 2
SO BTEHRLE T DK R S AL =10 pm A1 =25 pm
PRI, ORI L P i . AR SR 25 5 o,
P2 Z Wi 5 H 8 B S 0 B R =10 pm
(BCfA)5 1~8 h) f1 =25 um (FLfH5 4~8 h) (AR P
FEECA R 2 R LR R AT RE R - (1) H R I Gl
S B F IR T A IR, AR S S 2 W
e , Forh iRl 2 R B0 R A Y H R B T 4T A
S5 AR P AN R SORE R ™5 (2) TeHLER an 5
AR BRI S AR A I 25 3 S50H 2R R S i R
FET S PSS 2 W 545 20 7% A TCHLEL &
Bt , i H E Er 5 B A AP B R T Bk 34
e, B, EST RS 2 B AN TS T R R R

HEZED; 201745 28 4 171

A o 0 P2 2B R S H i SR A Al
AR (0 h) Hoki# =25 pm BYROREBOES H 25 BUbs v,
DU AT 58 327 2 H v SE S AN TR S I SRR
A3 AP R B ok 1% R AR R 58 SV, Bt
e 8 H Sk 50 i 5 17 i o 5 e ) %) i TS AL
o SR R VA R, AR ANV P ek B2 i

FHRR B AL R R ER I & & S22
3 1 DA 8 o A o R T T A R A, EL =
T 17 80% 5 WLAME W IE I, FRERER Y X0 ki 1 45 %
95 HA B RIRT VR, LTS A 7R B 5
FHE R B, UG, ARG RS R B R L H IR
TR FHR R Y AR B e ko s AR A 220 B AR AL
I¢e GEREIR SIS 2R S B iR R SR
J&i , Bk AR B AT A e R AR R AR
FLER N MRS 1 SR BC LIS, 246 306 78 i 1148 I O ARG B
I3 5 5% AR ST TR AR ALk
TSR BRI I ) B, R R AR B 4 3 i
YR 2 88.82% . [AIZEH I8 LI, A 2L Al o W AH X B
Ay TR A A AR B e T
Je BEAR , HE) S DR 0] T 5 P2 2 B R 45 iR 2
A3 A 30 3 A A A S A AR, ) 0 AR i 0 S
1% B 1]k AE R K A B 5 TR AN 2 3 B8 R IR I IR
WA G A PR D AR LA, FECES 22
T3 FR VS A i 2 R e SR

AR ST T A B IR 4R 2 R R L
i SR i R A P AS BV A5 TR 3, P BN R s o i 75
PEZ b AN R R 4t A RAR I e o], 2 99 550
H RGN B R /AR A R 50.9% , H N R R
PR A7 2 M E N RS S 87.29% M . AN
FELRA AL pH AN 1 ORI S5 R W AT e AR i
JE AR B 1) e S 2R R RS S 2 B
iz 55 8 il A F VR SR A e (RS e A T A i A 2%
SR AR A BN, PR AL T AR . FEASIR IR p , 75 PR IR
AR, b7 1S P S 2 BR v 5 | B i B e
FERAr WA, 52 ma R B 45 5 5 FEAN VA P O 0
T DLFE G L, B 1SR I ok A A .

ZE B TR S A S 2 WA H S B RS
T8 LR A T S VR0 R I SR bE S Ak A SR A
FH 5 5 5% ) % 05 SRR S R AE 4 h A v
0.9 % FACENTE SR L 10 % A5 S A2 0 @Ak Al
SR AR AN SR B o T AR R
AW B TE G R 2T PRI EE , v] BE S XA
PEIORE 25 285 5 A7 I s i 5 AR, FEFSE v ik & 81, i
TR AT e 8 1) o D SR, SR T L i
BRI AR e M A BT 8, Wof 19 6 HL g At 7
ML T — 25480
S22 3k
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B B FRIUREARS BRI AM B IERE B 690 B E (ECG) fF SIS EG T (cTn 1) i FLER I £ 8
(LDH) a-# T B2 BL A B4 (a-HBDH ) A= ILER 90 B 5] o B3 (CKMB) 649 F- 31 AL 0L, 383 L2 SRR EF ML P E XL, ik
BUME ST R % 2015 F 1 A —2016 46 A LR R UG VA BLZR K 25 4 o 23 ATAL T 69 152 460 S ) bt , AR 48 26 e ik A M35 T A
AN RAER AN FRIGERFRELACERE RIEFN LR ARELS06] o3t R 10240], EEHEZEIRELHIL
FEA(To) H LA ABE RG24 h(T)  H 2N AME RG24 h(T.) A F AA A4 &G 24 h(T,) 4 3 #0 ECG.cTn I \LDH,
CKMB.a-HBDH K F, &R T, . T.. T: 8, M ELL%EF BECG 5% sl 2F & T84, cTn | \LDH.CKMB .a-HBDH ¥ 2% % T
sERRZE, 2 F ¥R %t F &L (P<0.01), %4k FHIFEAS UM ECG.cTn | fo-w JUBE LDH .CKMB .o-HBDH, #£ 45 4% & $UI 95 R G
BT BWEOS R EG-T RSB R R EBF TG,

KEIA SUMRSR; BERE S SRR E o B B o LR 1LY

Analysis of Early Monitoring for Heart Damage Caused by Anthracyclines Chemotherapy Drugs.after
Breast Cancer Surgery

QI Yuxin', LIU Jiao’, HE Yingna’, REN Yanqing’(1. Dept. of Function, Tangshan Qianxi County People’s Hospi-
tal, Hebei Tangshan 064300, China; 2. School of Pharmacy, Hebei University of TCM, Shijiazhuang 050200,
China)

ABSTRACT OBJECTIVE: To investigate the early changes of ECG}\ cn)l ;' LDH, a-HBDH and CKMB in patients with anthra-
cyclines chemotherapy-induced heart damage after breast cancer surgery, and to explore their significances in the diagnosis of early

heart damage. METHODS: Medical information, of 152" cases of anthracyclines chemotherapy after breast cancer surgery in our hos-
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