FEITHESH 20248H AKX HHwE%E  Drugs & Clinic Vol. 37 No. 8 August 2022 - 1689 -

ESHSEMNIEBEITIEIE TLR-4/NF-xB 55 BB EEZMB/NNRICIES
4B IRIP1ER

L R HEH2, IS

1 ik ARERE 4R, #HiE swhiFdfk 834000

2. RiEPEARFE —MEER Eside, RKE 300193
3. KT ARER LxEFL, HEE whISK 834000

W E: B ARSI AR FTEUN RO SRR & IAERMLE. F5E % 40 R C57BLI6I /R I% R
BU7RES xR, MR, BB AR &5fE (150, 600mgkg) 41, M4 10 H. SR M AR, SiEd
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Cardioprotection of Qishen Yiqgi Dropping Pills on adriamycin induced
cardiotoxicity in mice through TLR-4/NF-kB signaling pathway
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Abstract: Objective To investigate the effect and mechanism of Qishen Yiqi Dropping Pills on adriamycin induced cardiotoxicity in
mice. Methods Forty C57BL/6J mice were randomly divided into control group, model group, Qishen Yigi Dropping Pills 150 mg/(kg-d)
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group, and Qishen Yigi Dropping Pills 600 mg/kg group, with 10 mice in each group. Qishen Yiqi Dropping Pills group were ig 150
mg/kg and 600 mg/kg Qishen Yigi Dropping Pills, while control group and model group were ig the same amount of normal saline,
once daily in the morning. The model was established after 14 consecutive days. After 14 days of Qishen Yigi Dripping Pills
intervention, except for the control group, the other 3 groups were injected with 1 mg/mL Doxorubicin Liposome Injection through tail
vein, and the mice were given 5 mg/kg each time according to the body weight, once a week for 3 weeks, and the cumulative amount
was 15 mg/kg to establish the cardiotoxic injury model. In the control group, the same volume of normal saline was injected into the
tail vein. During the period, the changes of body weight and death of mice were closely observed and recorded. One week after the last
injection of liposome doxorubicin, echocardiography was performed and all surviving mice were sacrificed for heart and blood samples.
Echocardiography was used to evaluate the cardiac function, and Millar pressure-volume system was used to detect the hemodynamic
changes of mice. Myocardial cell injury was observed by hematoxylin and eosin (HE) staining. Serum levels of tumor necrosis factor-
o (TNF-a), interleukin-1f (IL-1p) and interleukin-6 (IL-6) were measured by enzyme-linked immunosorbent assay (ELISA). Reverse
transcriptase polymerase chain reaction (QRT-PCR) was used to detect the expression of nuclear factor-xB (NF-«B) and Toll-like
receptor-4 (TLR-4). The survival rate of mice was 100%. Compared with the control group, the body weight of the model group was
significantly decreased (P < 0.05). Results Compared with the model group, the Qishen Yigi Dripping Pills 150 and 600 mg/kg groups
had an upward trend, but there was no statistical difference. Compared with model group, left ventricular ejection fraction (LVEF) and
left ventricular short-axis shortening rate (LVFS) were significantly increased in Qishen Yigqi Dripping Pills 150 and 600 mg/kg groups
(P <0.05, 0.01). The left ventricular end-systolic diameter (LVIDs), left ventricular posterior wall thickness (LVPWSs), and LV \ols of
mice in Qishen Yigi Dripping Pills 600 mg/kg group were significantly changed (P < 0.05, 0.01). Compared with model group, HR of
mice in Qishen Yigi Dropping Pills 150 and 600 mg/kg groups were significantly increased (P < 0.05, 0.01). Compared with the model
group, the + dp/dtmax and —dp/dtmax of Qishen Yigi Dripping Pills 150 and 600 mg/kg groups were significantly improved (P < 0.01).
Compared with model group, the serum levels of TNF-a, IL-1p, and IL-6 in Qishen Yiqi Dropping Pills 150 and 600 mg/kg groups
were significantly decreased (P < 0.01), and the decreasing trend was more significant in Qishen Yiqi Dropping Pills 600 mg/kg group.
The results of HE staining showed that the myocardial injury of Qishen Yigi Dripping Pills 150 and 600 mg/kg groups was significantly
reduced compared with the model group. The mRNA expression levels of TLR-4 and NF-kB in myocardium of mice were significantly
decreased after pre-intervention with Qishen Yigi Dripping Pills (P < 0.05, 0.01). Conclusion Qishen Yigi Dripping Pills can protect
the cardiac toxicity caused by doxorubicin by improving cardiac function, reducing myocardial injury, reducing the level of
inflammatory factors, and regulating TLR-4/NF-xB signaling pathway.

Key words: Qishen Yiqi Dripping Pills; adriamycin; cardiotoxicity; inflammatory factor; TLR-4/NF-xB signaling pathway;
cardioprotection
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Sonics A #]); DU-800 BUAZ IR & H 4T (S
Beckman A #]); CFX96 5%t & & PCR X (£H
BIO-RAD A #]).
1.2 AR5

KEZa AWM (REDEAEAKRBARA
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2.6 ILALRTEREFFRIEKFNE

IS 20N WE, B9F450H, L 0.01 mol/L
PBS Z2rfiliye 3 Yk 2 J0HR B M th o BYHUA O
EOMAL, BETHEIE THRAET, WA
I 30 min J5H#EA-80 CUKAHIRAT . FREL 50 mg 0>
WLEHZR, BRSSP e P 5 A PR A 7 23 B e
BN Trizol A FIFREC O LIFEA S RNA. BT #
VERIAEVK EHEAT AR 1 RNA DRI R 3k 1 17 B
FREUE I ZHAUREA B RNA 43 510 58 ok i Fnti i,
EM AT R A R cDNA, FE52 /% qRT-PCR il
TAE. RIEZEAE 0 R AE S 00 A i A7) &
VAT, LL GAPDH AN Z, Kl OIZHZ
RAER T TLR-4 Fl NF-xB [UMX £k &, M FE
B 27" ORIR, A SR AL B 1R
A H AR, 5P FmE 1w, 5168
VEH g 2E TAEY) TRER A PR A F] 5E Rk
2.7 GitFEAE

K SPSS 22.0 BAFHEAT 4007 o FHELL x 45 K
N, ZHIEHECR R E R T Z 58 (One-Way

*x1 BEASMF5
Table 1 Sequence of primers for genes

FE A WY (5°-37) TUEIY (5°-3)
TLR-4 CTCACAACTTCAGTGG GTCTCCACAGCCA

CTGGATTTA CCAGATTCTC
NF-kB CAUGCCAGUGAGAAU ACGCAGGAGACGG
GUAUGCCAU AAGAAUAAAU
GAPDH AGGCCGGTGCTGAGTA TGCCTGCTTCACCA
TGTC CCTTCT

ANOVA), #5775 255 I 4181 5 7 LU R A LSD-t £
vk, #77 ZAFENIRH Dunnett’s T3 7%
3 #£R
31 FENREFECHEARERETWER
R, FEZ 35S0 AL 150, 600 mg/kg ZH/)N R
TERIRG TIIRR 1 BEYIARIGET:, fFiGEN
100%. SR, A5 AL LH /N BRAAR o S Aso0) REZELAH L A R
FEIK (P<<0.05), Zai A0 A 150, 600 mg/kg 41
BRI FTHEaSR, (HREIMG2 2 5 . Ak,
H ST R s S TR, 3 4/ R S35 1% T
Wi, DAL NEZE, W& 2.

®2 BHAPIRERINEERRETN ( xxs, n=10)
Table 2 Changes of body weight in mice of each group before and after modeling ( x %s, n =10 )

e R &g
A Al (mgkg™) EHL0 A LA R 3 A
oyl — 20.2940.95 21.14+1.35 20.97+2.81 20.57+2.23
T — 19.14+0.90 16.14+1.13" 15.8040.99" 14.5740.98"
BES 5 SH AL 150 19.86+1.07 17.00+1.63 16.83+1.24 15.2941.50
600 20.57+0.53 1757+1.13 17.09+1.53 15.43+1.13

XA "P<0.05
P < 0.05 vs control group
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OB EGE R IE 1. &P 2%k R F ki 4T 3
JE Jg » RS ZH /N R0 S i AT YK, FEEE
WAk, = BRSNS, Wi TR, KS S
AT TS A B . B4 LVEF. LVFS %
WA BB FRAG (P<<0.01); SREAVHARLL, &3
28 AL 150 600 mg/kg 41 LVEF. LVFS W &1
b (P<<0.05. 0.01), WK 2. &Z# WA 600
mg/kg HF TG, /N B A E W46 R N 42 (LVIDS)
Wi A A 7 = i B JEERE (LVPWS) . LV Vols 284, i
# (P<0.05. 0.01), LVIDd L AR EE, WE 3.
33 BHNPMRILRENDFENER

5t R A, AR AL/ B HR BH BB (P<

0.01); HBIAA LR, B2 20 < AL 150+ 600 mg/kg
H/NE HR HH & T & (P<<0.05. 0.01). MLzEh 4
EE RTINS SR D) R B FEAR + dp/dtmax A
S REF K T BE 18 FR—dp/dtmax ZEXHEXT ELAp, R
/N BT AR (P<<0.01); SHERIAIAILL,
S 354 AL 150, 600 mg/kg 20 FiRTEFRIY A B3
M (P<<0.01), W# 4.
34 FLHENRINE TNF-o. IL-1p. 1L-6 7K 45
R

Lt BRAIAR LG, AL i AR A R TNF-
o~ IL-1B+ IL-6 /K FRZEFm (P<0.01); SEAIAH
Ebig, BEZ3AH M 150, 600 mg/kg ZHIM1E TNF-
o~ IL-1B+ IL-6 ZK-FH MK (P<<0.01), HEKZ
WAL 600 mg/kg 41 T REREIAE 2, WK 5.
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Fig. 1 Left ventricular echocardiography of mice in each LBL
group for M-Mode
35 BENRUINESEERLER :
HE Zettzh RN, xR/ B LA i gyt 150 600

THMT. HEPVEST . BISUEE . A EE, R LG
JEIRSE. SRR, BRI/ RO RQH’EJMEE
SUHEPIEREL. BSUER, AHIRIEE, CLLT
AR B UK MR 2 . S a UM AL 150, 600
ma/kg 41/ SR LRI AR FE AR R A ] i, L
K 3.

T2 AW A (mg-kg ™)

XA R "P<0.01; HHIMALLE: #P<0.05 #P<0.01
**P < 0.01 vs control group; P < 0.05 #P < 0.01 vs model group

2 BEPMRADE LVEF, LVFS1ER ( xs, n=10)
Fig.2 Left ventricular situation of LVEF and LVFS in mice
for each group ( X %s,n =10 )

%3 HSENRAOCEEWTUER ( xxs, n=10)

Table 3 Changes of left ventricular structure in mice for each group ( X #s, n =10 )

2H ) 7l §/(mg-kg™) LVIDd/mm LVIDs/mm  LVPWd/mm LVPWs/mm LV Vold/uL LV Vols/uL
papiict — 3.08£0.31 1.90+0.30 0.65+0.20 1.03+0.24 37.95+9.32 11.62+4.68
R — 3.08£0.25 2.35+0.27" 0.4940.09 0.734+0.15"37.64+7.89 19.49+5.94™
ES A0 AL 150 3.06£0.16 2.06£0.27 0.52+0.11 0.85+0.13 36.76+4.78 16.04+4.28
600 2.88+0.30 1.91+0.33*% 0.56+0.06 0.90+0.18% 32.24+8.82 13.85+5.27%

ExHBA L "P<0.01; HHEAALLE: *P<0.05 #P<0.01
P < 0.01 vs control group; *P < 0.05 #P < 0.01 vs model group

F4 KBHENRHR, +dp/dtmax &2 -dp/dtmax s

SEIER ( x£s, n=10)

Table 4 Changes of HR, +dp/dtmax, and -dp/dtmax in mice for each group ( X +s,n =10 )

2H 5 7 & /(mg-kg™) HR/bpm +0p/dtma/(mm Hg-s 1) —dp/dtmax/(mm Hg-s™)
o HE — 418.26+56.93 7 142.05+650.12 -4 923.77+1779.42
Y — 329.18+33.31* 2863.34+791.71" -2 296.84+919.69"
KZaAM A 150 374.91+50.52% 4 296.08 +737.49% -3179.90+857.81%

600 409.72+55.30"

5134.58+610.57* -3 816.74+869.13"

SR IRALE: "P<0.01; SHMALLE: P<0.05 #P<0.01
P < 0.01 vs control group; P < 0.05 #P < 0.01 vs model group

3.6 &A/NFOAL TLR-4, NF-kB mRNA RiAzk
EMELR

Ex R AH b, BT ZH /N RGO WL TLR-4 AT NF-
KB MRNA FKiA/KFEE T m (P<0.01). S a

AWM ATTHE, /N EOHL TLR-4 AT NF-xB mRNA
FikKTFREFRFIL (P<0.05. 0.01), WK 4.
4 i

H AT, B2 25 0O 55 1 1E 52 BIEORER  1 2¢
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®5 HHENRIME TNF-a. IL-18, I1L-6 THIFER ( x s, n=10)
Table 5 Changes of TNF-a, IL-1B, and IL-6 in mice serum for each group ( X s, n = 10 )

2H 51 FiEE/(mg-kg ™) TNF-o/(pgrmLY) IL-1B/(pgrmL ) IL-6/(pg-mL™2)

payiict — 47.22+16.74 13.214+5.62 5414171
Y — 196.60+37.49" 126.33+28.47* 42.88+3.32"
KAWL 150 65.73+16.21% 86.55+15.82" 17.9045.59%
600 55.84 +11.46% 69.21 +9.69% 16.42 +5.31%

LA R "P<0.01; SEUAHLLE: #P<0.01
P < 0.01 vs control group; #P < 0.01 vs model group

X 40
X200
X 400
RS M 150 mgkg? 1SS 23U AL 600 mg-kg™
E3 HENELH HE REER
Fig. 3 Result of HE staining of myocardial tissue in mice for each group
31 37 —
I8 ™ iz]
= o T Z s
< e e
E -2.- E E -
£ mmamnan ] IS -
b o e
& i i S
[= o z -
e T T
X g et 150 600 paf i 150 600
T2 23S A (mg-kg ™) WS A (mgkg ™)

XA "P<0.01; SEUMALLE: *P<0.05 *#P<0.01
*P < 0.01 vs control group; *P < 0.05 *P < 0.01 vs model group
B4 &E/NR TLR-4, NF-kB mRNA FIAER ( x+s, n=10)
Fig. 4 Expression of TLR-4 and NF-kB mRNA in mice for each group ( X #s,n =10 )
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HZWR R B =, GRS d ARG R 45 24 75 3K
B 85 A B IR PR R IE R R T ) R R R 2 —,
WK, 8 RA R RFE S5 AT A S
RIHIEKESRE, /N T 10 mglkg B AR 5 ok, i
20 mg/kg S AE TR B 3G In02, [RIf, AHT 7T £
82 15 molkg 7> 3 JE R i ki 56 2 S/ B0
BREAEAY, 2O BRI E . SETIRAG, Wi
DL BN )R

A 7 o St UL LA 5 7 A I AN B BL%
TRTME L 224 A 80 2 S0 75 K SO0 I 0 I RR EE
[ B 1] s B OO FREN I SR A i R, A A K
SRR B B 200 JUE B 1 1 B AR AR IS, AR T R
L, HERZH/NE, LVEF. LVFS WAL T X HE4,
LVIDs. LV Vols &3 & T4 B2, 1M B4z s i A o0
WL T RE I LN 71 2548 A5 + dpldtmex 7800 I
HE R IEC, SRR ] S EUE O = 6 jE )
ENFE, RN ORI, OO . P8
FEU0ME B 1 1 I R R B A ST 2R IO LB T s
¥ B BT 084k, RN 4Es . =578
A | 1] T 4 S5 M AR 4 AR AR S HE
Yethy, AIF B RS 23 S AL T8 2 P4 IR i A 2T
e, FRCONURAFERE, IR R FHO
AR o 98 RE DRl T30S RURE SRS O IIE S5 A i R PR 1)
HEMT, S5O0NRE TSR R 5 D) AE OCRs-1,
TNF-o 75 AE [ N (5 A7 BB A, T S AR 5%
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