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Mechanism of Huanglian Ejiao Tang on Prevention and Treatment of

Myocardial Injury Induced by Anthracycline Chemotherapy Drugs

WANG Rui-hua, LI Yan-fen, ZUO Ai-ying, HUANG Yu-hong, WANG Bao-he”
( Second Affiliated Hospital of Tianjin University of Traditional Chinese Medicine, Tianjin 300250, China)

[ Abstract ] Objective: To observe the preventive and therapeutic effect of Huanglian Ejiao Tang on
myocardial injury induced by anthracycline chemotherapeutic drugs in all kinds of cancer patients undergoing
chemotherapy. Method: We chosen all kinds of cancer patients with combined use of anthracycline chemotherapy
drugs in our hospital, 21 days as one cycle. The cardiac toxicity reaction was observed after three continuous

chemotherapy cycles. A total of 64 patients who met the dialectical criteria of “imbalance between heart-Yang and
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kidney-Yin” were randomly divided into treatment group (32 cases) and control group (32 cases). Patients in
treatment group were treated with Chinese medicine Huanglian Ejiao Tang based on original chemotherapy regimen,
adding and subtracting Chinese medical materials according to the symptoms. Patients in control group continued to
maintain the original chemotherapy regimen, and both two groups of patients continued to receive 3 cycles of
continuous chemotherapy. By comparing the cardiac function classification and cardiac function tolerance between
the 3 cycles and 6 cycles of two groups of patients after chemotherapy; changes of echocardiography index, QTc
interval , creatine kinase isoenzyme ( CK-MB), Myoglobin (MYO), cardiac troponin I (¢TNI) and nitrogenous
terminal-pro-brain natriuretic peptide ( NT-pro-BNP) concentration value were compared between two groups; and
the concentrations of adrenaline (E), norepinephrine ( NE) and angiotensin I ( Ang Il ) were observed and
compared; meanwhile, the correlation analysis was carried out at the same time. Result: After 6 cycles of
chemotherapy in Chinese medicine treatment group, degree of cardiac function classification and the 6 minute
walking heart function tolerance were significantly better than those at the 3 cycles of chemotherapy (P <0.05),
but there was no significant change in control group; the concentrations of CK-MB, ¢TNI, MYO and NT-pro-BNP
in treatment group were significantly lower than those in control group (P <0.05), and the electrocardiogram QTc
interval in the treatment group was significantly lower than that in the control group (P <0.05) ; echocardiography
indexes E/A ratio and left ventricular ejective fraction ( LVEF) value in the treatment group were significantly
higher than those in control group (P <0.05). There were no significant changes in left ventricular end-systolic
diameter (LVDd) and left ventricular end-systolic diameter (LVDs) between the treatment and the control group.
After 3 cycles and 6 cycles of chemotherapy, the blood NE, E and Ang Il concentrations in the treatment group
were significantly lower than those in the control group (P < 0.05). There were positive linear correlation in
concentration changes of blood NE, E and Ang Il as well as the concentration changes of CK-MB, ¢TNI, MYO and
NT-pro-BNP between 3 cycles and 6 cycles after chemotherapy. After 6 cycles of chemotherapy, the incidence of
cardiovascular events in the treatment group was significantly lower than that in the 3 cycles of chemotherapy, while
the incidence in control group was increased. Conclusion: Huanglian Ejiao Tang can reduce the excitability of the
symppthetic nervous system (SNS) and renin-angiotensin system ( RAS) in human body and inhibit the release
level of NE, E and Angll by effect of “invigorating the kidney and clearing the heart”. It has a certain preventive
and treatment effect on the cardiac toxicity of patients with the cumulative use of anthracycline chemotherapy. To a
certain extent, it can inhibit myocardial injury, improve cardiac function and reduce the incidence of cardiovascular
events.

[ Key words | adriamycin; Huanglian Ejiao Tang; cardiac function; adrenalin; angiotensin [[

(2016ESC #AE IR I7 S0 M & F e A/ )
W R R R B A D AR 2
CANBIRZE |l 22 2k SR b0 45 ) | o 0 480 T] isf il i
IR E T AMHI (ACED) |, & Bk 2 1 32 45 bt
#I(ARB) B8 37 VR B 0 e ff 400 o SR T AR
[l >R ] ACEL/ARB FiI g 32 {4 BH i 571 151 By 11 £ 47
SO JOE B R 40 45 LA — i 1 R Bk R AR 2ORE , A B
A 623 77 A AR LR O SRS I | IOF IR R e | s
I3 45 B X Bl A IR O KRB = e R
REL VS R I 2R 5 T B ) R I A5 52 00 110 R 35, AR 1)
I it 0 o 988 P9 R O ROR o B H i R 2 X T
B R BN AT 2585 & 00 E 35 vk SR 9 2
AR £ AU PO Il A T, O TR BH T A

R E 38 A RO LI B 5K T g A ek s e iR 3
ik A4 ot e g 3 O W B 1 T o

OB H A I EE HIE T (AR N2 ), AR AN R
BCRETEZET )P d RO H kd, FH
KA, L B AR BE, K R B 0 B 22 T A AE A Bl A
BRI TIRE, WK B2 R BE LU0, 5l kO kT
RS LB DA A B 5 ORI B KA I
AR R K R AR A, gk sg B & R 4
PG TR LS T e R ) R 5 PN 43 B R 4T ML A A
SR T2 Ak o B B e 2 S Tk b S (s
FEIR)EE 303 5, B M Z = H L Lo
AGEMNE  EIEME S 27, 2R B LS
227 AR, DL G B 0 AR T R AR 2 O R

«21 -



525 5 8 1)
2019 44 A

RESSEAFZERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol.25,No. 8
Apr. ,2019

PRI, AR AR5 480 LA B 32 BT Ji8 3 D HEAS Ak T 3 2ok 2 1
FEE TG AN, U O R TR T, LS T 2R
FHREER 2R ALY 2459 50 3% 1 B A% 2% O JUE 25 1 S 1 By

RACR, JFE T H R -4 59K 3R R 40 (RAS) A
SCIEM 2 R GE (SNS) T P A Ak, M 28 N 73 b ik 42
TR HAE B o
1 BZPREFE
L1 — BB R EARES HE R

Be B Rl 2016 45 1 A % 2018 4 4 HUA B4 16
IR 25 25 JIEAE AT B AT SE R R o il
BT 3 WG MR BAT DL DR
WD ) A0 IR R R I R R B AR R I IR

SEARFN T K, PEFEAT & rh B 0 B A 587 B0 I+
Fe i ATy i S Ak 64 ), MR 52 E AR I
BEAL A i 6 2E A0 X IR 2, 4% 32 9 PRALAL T /R
AR MRS R AE 28 Y | BR80T 24 W 4 B R B
RERNE LTI 25, WAA T
(R 1) JRJT AR T UL b 25 30 3% BT 1S 5 ) A
PI7 I 58 0 B 2H B AR A AT 7 5, AL 3
AR, R IR T4 3 ), X IR S i) 3233 R 58
RS 3 TR IARYT , g B v, 1 IR BE ALY 4T
DU BT OAh , SRR 58 U A 6 J5 300y i A2 1
45 32 B H T LA Hr e, A 16 28 A B R
& B 2 B3 2x 4L vfE (45 2013YLO86-1) .

*1 WHEBE—REMEE
Table 1 Comparison of general data between two groups
T 531/ 1 AT BB Ji RE 2 B/ )
131 - éﬁﬁﬁ/(;:s) WE??&%?F%E% } ] B .
VIS (#£5)/mg-m SR L EU] B L
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Table 2 Comparison of cardiac function grade changes between two groups 11(% )
o 1RI7 )5 3 JEI0 T BE 4 7 JE 6 TR0 DB o S
i I i i I i m v
B 9(28.1) 16(50.0) 6(18.8) 1(3.1) 19(59.4)" 9(28.1)"  4(12.5) 0(0.0)
X 11(34.3) 18(56.3) 3(9.4) 0(0.0) 8(25.0) 14(43.8) 9(28.1) 1(3.1)

T HAL3 WD P <0.05; 5t HAAL 6 JEIB A P <0.05(F% 3 ~6 ),

2.2 FHALERFALITIS 3,6 JE WL T BE it 52 1 b g
(6 mim A7) HIFALEE T 6 AME, L
it 2 v 10, IV R 238, 5497 )5 3 J5 3

x3 MABREOCIHREMIEIE

FLA ] e (P < 0.05) ; % BB 20 58 kg7 6 JR
Je D IIEE T, IV & Bl A s m, (0 5457 )5 3
JAWI A TE I B AR, W 3,

Table 3 Comparison of cardiac function tolerance between two groups (% )
.- ALIT G 3 RO Dy RE T 32 1 43 4 L7 )5 6 JRI.C TR 32 M 4 4
I I I I I} I v
betis 3(9.4) 8(25.0) 7(21.9) 14(43.7) 1(3.1)" 2(6.2)" 9(28.1) 20(62.5)
it 1B 4(12.5) 7(21.9) 9(28.1) 12(37.5) 3(9.4) 4(12.5) 10(31.2) 15(46.9)

A T 9% <300 m, 1 2% 300 ~374.9 m, M H 375 ~449.5 m, V%% >450 m,

2.3 WA R EMAITE 3,6 & # CK-MB, ¢TNI,
MYO,NT-pro-BNP ¥ FEARL L #8197 418 & 1Ly7
6 JE )5 L% CK-MB,cTNI,MYO &3 1k & 54k J7 3
JEI 5 Y94 B R R, 6 B4 R A I CK-MB, ¢TNI,
MYO - 355 e B W A5 B BT, &b 7 43 #r iR 97 Al Ak
7 3,6 WG AR AL E 53 B A AR A W R 22 57
(P <0.05);3/97 40 B & LY7 6 J& W15 M NT-pro-
BNP V- 359k B8k yy 3 JH WA 4 B 1 H 2 BT
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*4 FHHEBEEWLTS 3,6 A CK-MB,cTNI,MYO,NT-pro-BNP Kk F Lt (x £5,n =32)
Table 4 Comparison of CK-MB,cTNI,MYO and NT-pro-BNP concentration changes between two groups after 3 and 6 chemotherapy cycles

(x£s,n=32)
26 ) i [ CK-MB/pg-L~" ¢TINI/pg L7 MYO/pg-L~" NT-pro-BNP/ng-L ™'
BT 3 JE W 2.36 £2.91 0. 138 0. 254 39.36 £18.07 205. 04 +54. 11
6 J& 1.23 +0.84"% 0.057 £0.133"2 32.54 £13.21"% 219.59 +62.01"%
pagi 3 JH 1.74 +1.25 0.127 £0. 195 37.05 £22.78 158.49 +52. 94
6 Ji 2.46 +1.50" 0.175 £0.292" 44.83 £27.61" 302. 84 +57.60"

J7 3 S A BT R 2 W 5 S, WA Z )T R

PR AT R 2200 WS,

x5 FMABRENTE3,6FH QTc BHAMGIFRBRMIERELLILE (2 £5,0=32)

Table 5 Comparison of QTc interval and Echocardiography changes between two groups after 3 and 6 chemotherapy cycles(x +s,n =32)

25 3 i [ QTe [a]#1/ms LVEF/% E/A/m-s LVDd/mm LVDs/mm
BT 3 A 432.81 £32.51 53.96 £8.31 1.094 +0.473 55.50 £9.61 38.63 £9.35
6 Ji A 426.16 £34.86'% 55.99 £10.05"% 1.141 £0.447"% 54.06 £7.41 38.44 £9.13
Xt iR 3 JH 433,47 £26.86 54.23 +8.46 0.978 +0.427 56.69 +9.75 38.78 +7.97
6 J& i 441.50 £28.30" 52.81 £8.40" 0.891 £0.307" 56.06 +6.77 38.72 £6.92

2.5 MY )R 3,6 AW NE,E, Ang Il ¥ & H A2

ZeWh 07 22 03 M R ST LR E AT 6 JE IS I i
NE,E, Ang Il V- 53 BE 8407 3 TG R B, %) 2
W b T, P Z )RR H B AT SE 27 22 57 (P <
0.05), L6,

*6 MABENTF3,6FAH NE,E, Ang Il KFRE (x5,
n=32)
Table 6 Comparison of NE, E, Ang II concentration changes

between two groups after 3 and 6 chemotherapy cycles(x +s,n =32)

%) BFE NE/nmol-L ! E/pmo]-]f] Ang]l/ng']fl

VRT3 JAM 1.79+0.27 481.37 +32.84 163.54 +£25. 62

6 AW 1.2520.25"% 427.34 +£34.21"% 130.27 £22. 04"
YFHR 3 EH] 1,78 £0.25  473.85£30.52  159.74 +23.25
6 AW 2.28+0.41" 487.81 +37.35" 162.16 £23.55"

2.6 FHFEMSNT £ Pearson H ZAHC 00 H7, 4T
3,6 AIJE M3 NE,E, Ang I ¥ £ 25 L {5 55 CK-
MB,c¢TNI, MYO, NT-pro-BNP ¢ i 25 {1k, (& =[] 3 1
TEIEA OGP (P <0.05) . W3R T,

2.7 WEEEMAITE 3,6 ML MAEFFILE R
SR ARIT 6 JRI G O OB O LR BE |
O I AT JE 3 TR BT k) HE 4H
SR AT Fr A AR 28 x® A6, 1 2 0 1M A 1 2 2k
WA S LR A Gt 2 5% . Wk 8,

%7 NE,E,Angll 5§ CK-MB,cTNI,MYO,NT-pro-BNP & & ,QTc
18] A 2= 4L {8 48 5K 1 5 4

Table 7 Correlation analysis of NE,E,Ang I and CK-MB, ¢TNI,
MYO,NT-pro-BNP concentration and QTc interval changes

Ié gj %P CK-MB  ¢INI  MYO N;;’;}' QTe
NE MEZEE 0.395 0.408 0.427  0.501  0.269
P 0.001 0.001 0.000  0.000 0.031
E MEZRE 0.344  0.398 0.445  0.467  0.215
P 0.005 0.001 0.000  0.000 0.088
Angll MFEZEE  0.380 0.353 0.378  0.480  0.159
P 0.002 0.004 0.002 0.000 0.210

®8 WHBENTREI. AHOCMESFMHILE

Table 8 Comparison of cardiovascular events between 3 cycles and

6 cycles after chemotherapy B(%)
SO I3 = e A 1

o " T s
RH =373

WIF AT O~3 AN 4(12.5) 2(6.3) 3(9.4) 23(71.9)

RI73~6 JAM  2(6.3) 1(3.1) 2(6.3) 27(84.4)

WH RSO3 M 4(12.5) 3(9.4) 4(12.5) 21(65.6)

373 ~6 JM  7(21.9) 2(6.3) 3(9.4) 20(62.5)

T A5 O U SE 2 A= LK 0,

.25 .
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3 it BB 8 2R s, X T 1A T IR AR T 25 W) 110 %%

TIN5 BT T3 L LR A i
W 22 G0 B R 16 T I — AR 25 W T AR V) L 1E
i A 2 P LA A ) R R e R SR T
TE A1 FH PR 25 25 W e b R0 10 ) B 2 7 A 4% b 2 b
i P AR 2 VO JUE 7 4 SR, B 7 24 AR R e 1Y
S, FCRE R 2 N I L, T R AT R R 0 L
g 0 7 R T e ) ikl RG22 W Ak T
98 RE BB, LR AR 4 B — o AR Y0 LR
B3t 2016 4F [ O 5 27 23 4F £ (ESC2016) %
fii T (2016 ESC # ik 16 J7 15 0 45 5 VS 18 M )
A O UL RE S AL 5 (HEF) 2 50 R0A T
T LA A E R R B AN — T
bxt 1807 {5 [ih kg 2R 2 B BR B VT T AR RO BFSE L 45
BIRFA 33% M B E LT 0 MRS 1 S1% 1) R 35 AE
TR AE"

W E TR 7 07 P R RS R AR
BT e A5 T8, T 3 R AT B LA L K, BT
i XS B RN B L A S, — 7 T B T X
THEUE B, S — T B R S R L
32 T 7 4 6 DR S ) I T AR R TR IR O B
7 THT A0 ke 3 S R 1 N el AR 3 o) O 4
ST IA 4 R OO A T e g R O R
X T A2 B 2 2 98 FLAT S (B X T O B A AR T 2
WG S5 B 0 U B R BF Y 0 R UL ARG .
A, 157 P 5D B 9 64 25 807 25 7 R 5 L B Ak T
2GR T S IR T B R A A TR R AT
iy SRR S I g AR, AT
Th AT B Karnofsky 43, 1 4 9 1% [ 3 2k B
ke ER IS GBI 58 Z Sk,
HA W e

RAS I SNS 7 # 300 J5 X 0 1 I 28 9 5 86
IS M HR B AR R U 8 o AR SR R PR 8,
Th, U5 8K O A A A K R B B g R
AEL, DL WL B g 3 U 3 ok kb 25 B U BFOR Sk 1
B BE A D B LA Ok AL S B MR
JROBEHE s IF 45 4 W KA, T 022 5 s, 4 A2
JERN LA WD 0 HE B 32 R 5 LK W 2 R
FHZE 43, 35 B0 JIE S0, k3 O T RE O CR . TR
I, A R A e A B R R R L
WL A T IR A FR 2 O R o R 3 S TF 5T
X 42, WLEE X T i P 0 BR S ALFT 24 W) B A R
A9 RAS,SNS 2 55 i T F5UVE T, 30k 107 5% 0 o 22 79 4
WP 3 1 KO, U R O LR A5, O U 5
- 26 -

I O, B B R v A g AN BB L O
B 7VEFT, AT W B s LT BB L T BRI A, 4 5
O T RE M AZ M 40 .0 LR 475 b5 7K ) CK-MB, ¢TNI,
MYO,NT-pro-BNP e BT =, 6T 8 0 4 % LVEF,
E/A B A 5 & /R, IR Ml QTe 8] ) 4E &, ik
Ab BB % T ST B R NEJE, Ang 1T
Bl e B ELAT WA R LR B R 52 AL
IR B S5 0 BB R PN BRI Ik R R 48 (SNS)
MAC AN 2 R 50 (RAS) 36 AT — 5 i3 il VE H
ML E TG 3 ~6 JAMI A Ik NE,E, Ang 1T
W {5 CK-MB,cTNI,MYO ,NT-pro-BNP ¥ J&F A%
flta 48 LA B 26 AH S Pk, 2 00 AE B T 8 3% Bl i ¥
AN LT B AR T SR LA B 3 AR ST R O WL A
MR IR R o X TR AR 32 ok 2k 2 8K & ] ACEL/
ARB + B 32 U BH AL I7 58 B0 45 Flocs JIE 25 o i
Bhiie B B AEH .

BUR AL T 2454 800 I 3 v A AL H i 2 24
WK RG-S, BN e A L
WKW -Fe' " B4 W HIE LS BOWLIR 7 A K B 3%
PR R R aE 0 LR R i, I 51 R R B,
SO0 LA MRS AR T L P8 B I 5 2o i i i A i
O WUAH ML T 5 B 7 A SR AR g T A A
e S s P s L A RIRSEAIE S, B R B T 2 b
AT F2 R RN A BT AR R A, IR
P B2 5 B TP A SR A /N BE B T R A
J& T A R R B HOC2 W0 L4 B 9 ROS 7K F- Al
MDA & 5, 15 bR G Bt S Ak 9, e 8 A0 St 1 41 i o
BRI T 000 WUIE K, 38 4% B 25 205 5 09 0 L 40 e
T WIS S S R B A
Pl 0 R B R o 4R Ak AN BT 28 4R TS s g
Cipoa UL NN B DR ) v W A 3|
T PR 5 0 L T 0 ) LR R IR S
FAB R 2+ B IERG + 59600 1 0 S 1) 0 U 4 S
IO, 345 5 10 4 20 LVEF , 30 1 1ff %% SOD & o4 T~ B,
W% TN BEK -

T 257 R S | R 25 B T R e
SO LZ R R B A T2 36 5 (Bel-2) & o, BEAIRAR I 1
B (Bax) , A (4K C(eytC) , BRI K & &R
E1F-9 (Caspase-9) , 2 it 24 2 K 4% & 8 2 11 il -3
(Caspase-3) 7 &t , 3 i B 25 2 375 T 19 ¢ B0 UL 40 g
P RO R PR A 0 o 20 I T Y
i 5 S AR, o7 A o R IR 2 ) L
ZBRPRPLT IR YT FUMR i AR A T B0 S I s E
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O B R B e 35 AR I DR RE AR AL L
7, e AR 0 %6 2, 400 3 i TL-6, il g IR B8 R 5
(TNF)-a 7K 200 AW 58 8o % B 2 37 38 i
UGB TAE, BT S W R AR S S
AT HA A SNS, RAS 35 P , HE I 5% 0l 28 14 43 08 PRI
TR, W e AR P R AT 245 W 0 I
PR, AE X TR WA 7 IS 09 0 LAk 46 1 I B
B 2 2 L A U T 4 TR I, LB R AT
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