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Autophagy mechanism of Zhenwu decoction in myocardial cell protection of
rats with heart-kidney and yang deficiency

HUANG Jian, MA Xiaotong, ZHANG Yajie, LI Lijing, HAN Dong, LIU Jia"
( Changchun University of Traditional Chinese Medicine, Changchun 130117, China)

[ Abstract]  Objective To study autophagy as the protective mechanism of Zhenwu decotion in cardiomyocytes of
rats with heart-yang deficiency. Methods After removal of the thyroid and intraperitoneal injection of doxorubicin, to
establish the rat heart and kidney yang deficiency model, rats were administered with corresponding drugs for 10 days. We
measured serum triiodothyronine (T3) , thyroxine (T4) , thyroid-stimulating hormone (TSH) , and myocardial tissue BNP,
LA, and CaN by ELISAs. LC3, ATGS, and P62 and protein expression was detected by western-blot. Inspected LC3 and
P62 expression in rat myocardial tissue was examined by immunohistochemistry. ThePathological changes of myocardial
tissue were observed by HE staining. Results Zhenwu decotion reduced the BNP content in myocardial tissue of rats with
heart-yang deficiency-induced heart failure, increased the LA content in myocardial tissue, decreased the CaN content,
increased LC3, ATG5, and BECLIN1 contents, and decreased the P62 content in myocardial tissue of rats with heart
failure. Conclusions Zhenwu decotion improves the heart failure condition and energy metabolism of the heart. In the early
stage of heart failure, the damaged cardiomyocytes protected by regulating autophagy.
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IR TSH R T, 724, 45K S5, LA 7K-FAT B BEAIK (P<0.05) , CaN LA & & A7 fif Ft
2.4 ERizaXOEPHEZR CHF XR/OH BNP, 5 (P<0.05) , 4545 540 Y m] % =/ 4808 A A
LA.CaN &£/ FERE VR VE R, Horp & 50 = A B ( P<0. 05 B

H5IEWH LR, OEHER CHF KO L4 4T P<0.01) , 455 6,

F1 HRRLE B EALG )l KR A ARG DL (n=10)
Table 1 Physiological state of heart-kidney yang deficiency and heart failure rats by ZW

[EiEi REAK Tk e FERRTS
Activity Diet Hair Faeces Mental state
41 5 TR melfE TS HelfE TS melfe TR melfE RS R
Groups After After After After After After After After After After
establishing administrating  establishing administrating  establishing administrating ~ establishing administrating ~ establishing administrating
model model model model model
EHU % Z B K A O IEH 1EH i ik
Control More More Increase Increase Glossy Glossy Common Common Active Active
UDOYE 2 Wl it 9% Z=hE
2f CHF Less Reduce Withered Loose stool Torpor
g EZ B bRk 1 ik
JedEze QL More Increase Glossy Common Active
- . ; N EH
ST % y Hghn L AR \ P G
™ . » Il it . fiyk Basically ZIE Common
g ZWG More Increase . Withered
less Less Withered Loose stool normal Torpor HATE B
st e s Kt % Basicall
Rl ZWZ Major Increase Withered Common normal
s N ; s FAIER FAIEH
HRAE BZ B RO Basically Basically
4 7 ai rease ithere ‘ ’
FigH ZWD Major Increase Withered normal nommal
2 HRHAOE R LG Ty i R RUA T KR &3 HEAXLE AL ) e R RO E
I (x £s,n = 10) FRBIRE (% x5, n=10)
Table 2 Body weight and temperature of heart-kidney Table 3 Cardiac index of heart-kidney yang deficiency and
yang deficiency and heart failure rats by ZW heart failure rats by ZW
4 ) WE(g) il (C) 4 5 I IR (2/ke)
Groups Weight Body temperature Groups Dose CWI
IEH 2 Control 304.43+17.78" 38.47+0. 17 TE# 4 Control — 2. 6726+0. 2064
HEHRINT BRZH CHF 248.40+32. 80 37.4220. 50 KRN B4 CHF N 2. 8408+0. 7152
TP RO I AEL] QL 275.24+57.30* 37.08+0. 62 RO R QL 0.30 g/kg 2. 8143+0. 3638
HRAREFIRA ZWG  248.67+32.01 " 37.00=0. 33 BRI ZWG 1.35 g/kg 2.9043+0. 1667
Bl Heg ZWZ  251.62+56.30 36.97+0. 66 B ZWZ 0.81 g/ke 3.3972+0. 1171 *
BRGNS ZWD  209.61+19.33* 37.45+1. 18 PR HER R ZWD 0.41 g/kg 3. 0415+0. 3002
L SR IR AR, * P<0. 05 TE s SRR B4 LA, P<0. 05,

Note. Compare with model group, * P<0. 05. Note. Compare with model group, * P<0. 05.

R4 HRHXE AL ) e R UL S 1 (& s, n=10)
Table 4 Hemodynamics of heart-kidney yang deficiency and heart failure rats by ZW

20 51 it (g/kg) A FE R B THEFE (mmHg/s) ZiE K R R (mmHg/s)
Groups Dose +dp/dtmax —dp/dtmax
EH 4 Control — 5234. 86+187. 02 ** -5219. 60+194. 21 ™
FERIXTHEZH CHF — 1859. 85+163. 13 -1764.93+182.27
FEPT RO I QL 0.30 3786.41+181.17 -3577.87+128. 38
HRZ &AL ZWG 1.35 2943, 28+153. 96 ** -2839.27+173.52**
BRI ZWZ 0. 81 2441.53+149.23* -2521. 64+160. 86 *
HR I EH ZWD 0.41 2236. 41=110. 46 -2377.87+128.38

T SR B HAL, * P<0. 05, ™ P<0.01,
Note. Compared with the model group, * P<0.05, ** P<0.01.
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2.5 BERFXWNOEHEES CHF XROU BB BECLINI B iAR, 50RO 15 BH A
EXEAMZIT CHF KU P62 KRN (R4 45 25 4 B R

Western blot Z5 W], 5 X R LL# OB BHE IR P62 Figibat, Hrh kA 4 A ARV E T &8, 45
1A CHF KBGO AL LC3 ATG5 . BECLINT ZK-FRI R RS SRILE 1, A S AIRUCH IE 20, B RRZ 755 0
1, A2 A A RESR B R BLOLZE P LC3 ATGS . WO, Bl v AR, R 7,

RS HRPXELE LG ) 0 R RN R T3 T4 TSH B2 ( & +5,n = 10)
Table 5 T3, T4, TSH of heart-kidney yang deficiency and heart failure rats by ZW

20 51 Flt (g/kg) U R R R LT FR IR R fR H AR R R
Groups Dose T3 ( nmol/L) T4 ( nmol/L) TSH( nmol/L)
EH# 4 Control — 0. 04£0. 01 0.75+0.09* 0.68+0.16"
FEAIX B L CHF — 0.05+0. 01 0.51=0.01 0.80+0. 12
FEDT O R4 QL 0.30 0. 050. 02 0.55+0. 00" 0. 82+0. 09 *
HRZERIEA ZWG 1.35 0.05+0. 01 0.57+0.02* 0. 85+0. 17
B ZWZ 0.81 0. 040. 02 0.55+0. 05 * 0. 83+0. 19
HX IR AL ZWD 0.41 0.030. 01 0.53+0.00 " 0.83+0. 19
T SRR A ik, ¥ P<0. 05,

Note. Compared with the model group, * P<0. 05.

F6 ERZXT L E AL F i K FULE T LA CaN . BNP A95201( x +s, n=10)
Table 6 LA, CaN, BNP of heart-kidney yang deficiency and heart failure rats by ZW

4 5 F (g/kg) LR R R o 2 T R JILELYIN
Groups Dose LA (nmol/L) CaN( nmol/L) BNP (nmol/L)
IEH TR Control - 16.96+0. 76 * 1.35+0.30* 1.07+0.22*
R IR ZH CHF - 16. 30+0. 37 1. 8320. 29 1.31£0.22
FEPT O IRHE4 QL 0.30 17.96+1. 88" 1.45+0.30" 0.91+0. 38"
HR7EAEL ZW6 1.35 16.85+0.70* 1.33£0.29 ™ 0.96=+0. 25
HRG TR ZW7 0. 81 16. 57+0. 57 1.4920.25* 1.02+0.25*
HR G EH ZWD 0.41 16. 33+0. 67 1.55+0.21* 1.260. 24

T SR AT LR, * P<0. 05, ™ P<0.01,
Note. Compared with the model group, * P<0.05, ** P<0.01.

R7 HR X0 BB ) R R RO LA AR S A RO S S BRI (& 25, n=10)
Table 7 Autophagy related protein of heart-kidney yang deficiency CHF rats by ZW

205 Groups 54 ( g/kg) Dose LC3 ATG5 Beclinl P62
E# AT BZH Control - 1. 000. 00 *** 1. 00+0. 00 *** 1. 000. 00 * 1. 000..00 *
FERINT BRL] CHF - 0. 66+0. 11 0.71+0.23 0. 95+0. 07 1.13+0. 18

FE 5L I BEL] QL 0.30 1. 80+0. 13 ™ 1. 69+0. 23 *** 1. 70+0. 21 ** 0.97+0.13*
HRAZENEA ZW6 1.35 2.77£0. 15 1.7320.24 ™ 1.73£0. 18 ™ 0.81+0.24 ™
HRFHHEA ZWZ 0. 81 2.83+0. 13" 2.01+0.23 " 1.20+0. 22" 0. 68+0. 16 ***
BERGIG R4] ZWD 0.41 2.52+0. 12 2.02£0. 28 ™ 1.73+0. 14 ™ 0.81+0. 17 **

1 SRR R L #, * P<0. 05, ** P<0. 01, *** P<0. 001,

Note. Compared with the model group, * P<0.05, ** P<0.01, ™ P<0.001.
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Figure 1 Results of LC3 (a), ATG5 (b), BECLINI1 (¢), P62 (d) in myocardial tissue
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Figure 2 Results of IHC
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Figure 3 Results by light microscopy
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