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[HE] B8 RGP0 2 shP.0 NZRi ik pa BERE A et iy BT 2. Ak 8
B2 PubMed (1966 ~2015.7) .Embase( 1966 ~2015.7) .CBM(1978 ~2015.7) .CNKI( 1915 ~2015.7) |
VIP(1989 ~2015.7) & Wanfang( 1990 ~2015. 7) Z 4040 2 , 99 A\ A 25 T 1500 LR R A P B g et £l o
TR SN2, R 2 A58 8 BT VA 0 AR5 B9 5 b | B OB O 32 AT, RevMan 5.2 %k
AT Meta 708, R LA 16 DS, RETFN M Meta 70 Hr 25 5 Bos - P25 T $2 SRR s
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Efficacy of Chinese herbal medicines in treating myocardial mitochondrial inner membrane energy
metabolism disorders: a systematic review based on animal models GENG Yan-ting, HU Yuan-hui,
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Sciences, Beijing 100053, China
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[ Abstract ] Objective  To assess the efficacy of Chinese herbal medicines for myocardial
mitochondrial inner membrane energy metabolism disorders based on animal models. Methods We
searched PubMed (1966 ~ 2015. 7) , Embase ( 1966 ~ 2015. 7 ), CBM (1966 ~ 2015.7),CNKI (1915 ~
2015.7) ,VIP(1989 ~2015.7) and Wanfang( 1989 ~2015.7) databases. All researches based on animal
models of treating myocardial mitochondrial inner membrane energy metabolism disorders with Chinese
herbal medicines versus untreated groups were included. Data were exiracted independently by two
reviewers. Meta-analyses were conducted by the RevMan 5. 2 software. Results Sixteen researches were
included. The Meta-analysis results showed that: Chinese herbal medicines could elevate the State 3
respiratory rate of myocardial mitochondria[ P<0.001,* =0% ], and up-regulated the activity of ETC CI
[ P<0.0001,*=0% ],CII[ P=0.006,"=0% ] ,CIV[ P<0.00001,”* =0% ] and Cyt ¢[ P<0.0001,I* =
40% ]. Conclusion  Chinese herbal medicines may be clinically effective in treating myocardial
mitochondrial inner membrane energy metabolism disorders, while the related researches based on this phys-
iopathological mechanism are still lacking systematicness.

[ Key words ] Chinese herbal medicines;  Myocardial mitochondria; Mitochondrial inner

membrane; Energy metabolism disorders; Animal models; Systematic review
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LRLIAAE Ry O LAY B B B e i | 7 4E 47O LET
A D RE T TH A 45 E AR b 2R IR P IR 2
KR RE B A0 F I 0T, BORAREE R S WAL,
IR T PR F2 1 (adenine nucleotide translocase 1,
ANTI ) JE PRI /N BT 2R 52, ZRRi AR Rl 1 5 Al it
AT 51 & ZFPB AR WG R R B B 5] & 4%
S A5 % L1 B A BRI RIS R o 4 B W

AL 1 e T RE A5 75 958 8 & A R b Yy
o B AR T H 8 Ay 24 B2 K R 52 10 S T
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FART U RGE WA UEIE U R ) Ao, T,
A SO M7 TSR T T FEAT R GE LR, DI Bt
HH 20 AL A A 5 R A B i 2 IR 1Y)
WFFEIR , R AFAE R BRI A 952 s T T 7 4 AL it 1)
ARl PR BT FE AR DGR SR , 30 Ry 15— 25 i AR DG AL ]
WFFRIRRIRARE ]

1 #REFE

1.1 KRR SRR bR i

L1 Kgomms R i iodhe e A0 455 v 1 R 4y =
A SCHREE 5 (CBM, 1978 ~2015. 7)) | H [ 4] 1) 4=
SCECHE 2 (CNKT, 1915 ~2015.7) A [ BHE 0 1) 4
SCEUYE R (VIP, 1989 ~ 2015. 7). T 5 B4R E
(Wanfang database, 1990 ~ 2015. 7)) , PubMed ( 1966
~2015.7) .Embase (1986 ~2015.7) , ¥ i N . £k
LR L b2y b BEL R R 2 3 B
“mitochondria, heart” “ myocardial mitochondria” “ mi-
tochondria, myocardial ” “ chondriosome ” “ Chinese
medicinal herbs” “ Chinese materia medica” “ herbs”
“animals”

11,2 HEBRARUE (1) I RAIF Y S 25 3R 26 Sk
(2) 4 S AR ASMITIT ; (3) b A i f5 A2 T 22
FIE AL (4) BREKLIATE A8 2258, Ak LG L AR
NREIMBRAS TR VRS ; (5) BFTE B AN e B ¢

THERARR ST T Tt R v 259697 (RS BT 7% S H At
g BTk ) 5 (6) EE MMM .
1.2 JFUs iP5 ORI

A& ARRIVE" SCHERPEAN bR v T4 49 ABIFSE )
Jrikeg i, 2 RS A5 1F ST B SCHER
TIEAT B VA, 845 AS— B PR 25 SR 2
AV, B0 —8U5 8, A — 3075 R =
NS HTHERD LA B — A5 R, 456 SCkds i,
L) Excel $iliTH 48— 0 SCHRIE BRI, 2 4 &
ST BREUE B, EEAAFE AR BRI |
T I T RCH E e bR BT R AR AL 17 A4S K
25 AN/ JF AT RS AR
1.3 WM

R 245 T A AR ) % i s AR ) I
AT 5T 3 B3R IR R “ IR TR " HE T
o,
1.4 Siit=#aba

K H RevMan 5.2 {41481t o0, 1153
W E T, 2878 R AR X GBS (relative risk,
RR) J& 95% CI, i 2¢ % A% & %% F AR 35 8 =
(WMD) BARHESHEIE (SMD) , R x* #5605 45 B
FAERIAT R AR, 24 P=0. 10, <50% I},
S 6] 5 R A R R AT Meta 2087 5 S22, WU JH Bifi
PUEN BRI EAT Meta 4387, 5 5086 o1k & 9 R
FHHERAE 53 BT o 80T 21 B T 0 B2 5 A7 R R
P o

2 #R

2.1 YABFFE I SEA SRR

Ko 2 B SCSCHR 384 L B SC Sk 28 R JE
412 5%, SE 90 i, el IS SC B K A4 L 0 B3k I AR A
T LER AN AT A B A AR A MUT 5 SCHR 3R 165 F
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YIASCHR 16 G, T A SC 80 3 7E b E AT, BR 4
T 1) L RABH NI SCAM , AY 12 R DL SO
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R T D WL AR 5700 50 R SOk R IE T2k
KiAR ATP & SIS, 48 A B 5T 1Y 3 A R AE I
#1,
2.2 AR B AT

A SER A A ML BESEG 0 R SCHkI A T
FEERBE U 1 R SCIR™ 3538 T 15 Excel FfibL
HF TR 5 1 B Sk RE TS BT
75 A R (R B S A 52 R Scik' ' RaE T
feRERE B, BT A SCRRI R TR E &
H I SE5 5 3286 sh i R & shi o e ik |
SEEREE R Gt eE i TR, 90 A SCER
43.75% W) SCHRRAE T S im 35 2 1451010
31.25% BISCHRARGE T 283 Jg 710116l
2.3 IrROTEm

AILZ AL (ATl o> o 2 RO R T gk
RS 3 WP 2 4 WP AR AL, S BRI B s 4 F
KRB IIANFESTEME(P=0.82,F =0%;
P=0.69,F =0% ), K FE & BB AT Meta 43
Mr EE R R AL ZS 3 P 22 R A Gt X
[MD=0.96,95% CI (0.40,1.52),P<0.001],7% 4
IWEI 20 8] 25 53 TE 41 H2# B L[ MD = -0. 62,95% C1
(-3.15,1.91),P=0.63], 3 55l 5r ik #4147 18
T2 T WO LSRR A BT T 45 ] % ( respiratory
control rate, RCR) F9TTRL, 5 B M A B4/ A5 it 5 45
TR A 7E 3 S B PE (P<0. 00001, 2 =92% ) , R 1
BEALRL N AT Meta 24T , 25 7R WAL IR] 22 536
it X [MD =0.52,95% CI(-0.06,1.1),
P=0.087], BLHH i 2 ] £ — o B i 9 05 A B B )

2.3.1 DURRAITIRIIAE 3 RS SCHIRGE T OB RIS AE . LA 1 ~3,
1 PAMR A
PATFEE FEAREL (heh/ ) TERURRAE JAANG (pre) IR TG (not)  H5JRFEHR
REH 200103 20/10 wistar KRR, MEMER-2 (250+20) g pre and not (2)
kST 200914 24/8 Wistar KCFR, MEAESF(180+20) ¢ pre (3)
Jitark 20010 10/10 HEPE Wistar K BL(215 ~265) g pre (2)
¥ 2001107 14/7 P Wistar KB (250 ~280) g pre (1)
Zhao ,HW 20087 6/6 HEPE SD K FL(200 ~240) g pre (2)
F i 20088 15/15 Mt SD K (225+25) ¢ not (2)
% 20120 10/10 TPk SD KER (200 ~251) ¢ not (3)
Wu,Z.J. 2014010 7/6 et SD KR not (2)
X 42 2 200611 10/20 SD KR, BELfEA T (180+20) g not (2)
TLAEAK 2011112 20/20 e SD K EL(200 ~250) g not (1)
R 2013013 36/12 Ttk SD KRR (200+25) g not (1)
XI5 2004114 7/1 SD KB, MEREAS 2 (500+30) g not (2)
FHERE 200415 7/1 SD KB, Ml 44 (500+30) g not (2)
250k 2013110 36/12 IfetE SD KR (200+25) g not (2)
B 200717 30/10 Wistar FC B, MEHESS2F (180 ~220) g not (2)
[k 7 2007!18) 11/11 LB/ B, BEMESS 2 (20£2) g not (2)
e (1) MEUTIEE; (2) AR TIRE; (3) BN
7] b il Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD_Total Weight 1V, Fixed. 95% CI 1V, Fixed. 95% CI
1.5.1 16R%
#F42001 246.91 12.72 14 23519 13.32 7 341% 0.87 [-0.08, 1.82]
Subtotal (95% Cl) 14 7 341% 0.87 [-0.08, 1.82]
Heterogeneity: Not applicable
Test for overall effect: Z = 1.79 (P = 0.07)
1.5.2 JATY%
[#22013 29.02 8126 36 2099 645 12 65.9% 1.00[0.32, 1.69] [ |
Subtotal (95% Cl) 36 12 65.9% 1.00 [0.32, 1.69]
Heterogeneity: Not applicable
Test for overall effect: Z = 2.87 (P = 0.004)
Total (95% Cl) 50 19 100.0% 0.96 [0.40, 1.52]
Heterogeneity: Chi? = 0.05, df = 1 (P = 0.82); I> = 0% 100 _550 5 530 ] 00‘

Test for overall effect: Z = 3.37 (P = 0.0007)
Test for subaroup differences: Chi? = 0.05. df = 1 (P = 0.82). 1= 0%

B 1

Favours [£571]  Favours ['%]

PHZHL O UER LRSS 3 WFIR LA B Meta 7347
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427 il Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI 1V, Fixed, 95% CI
1.6.1 JAA%
#2001 93.135 7.57 14 923 884 7 10.9% 0.84[-6.82,8.49]
Subtotal (95% CI) 14 7 10.9% 0.84[-6.82, 8.49]
Heterogeneity: Not applicable
Test for overall effect: Z=0.21 (P = 0.83)
1.6.2 ¥
[PRE2013 1521 46 36 16.01 3.92 12 89.1% -0.80[-3.48, 1.88]
Subtotal (95% CI) 36 12 89.1% -0.80[-3.48, 1.88]
Heterogeneity: Not applicable
Test for overall effect: Z = 0.59 (P = 0.56)
Total (95% Cl) 50 19 100.0% -0.62[-3.15,1.91]
Heterogeneity: Chiz = 0.16, df = 1 (P = 0.69); I2 = 0% f ’ t f ’
Test fogrloverzll effect: Z = 0.48 (P(= 0.63) ) e L. 100
; ] Favours [571]  Favours ['1%]
Test for subaroup differences: Chi2 = 0.16. df = 1 (P = 0.69). 12 = 0%
B2 WA NIRRT 4 I LEER Y Meta 54T
457 & Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV. Random.95% Cl V. Random. 95% CI
1.7.1 A%
#2001 2.651 0.0865 14 2.548 0.091 7 36.9% 0.10[0.02, 0.18]
Subtotal (95% Cl) 14 7 36.9% 0.10 [0.02, 0.18]
Heterogeneity: Not applicable
Test for overall effect: Z=2.49 (P = 0.01)
1.7.2 09
TI254k2011 332 053 20 239 055 20 33.1% 0.93 [0.60, 1.26] N
82013 2 065 36 142 073 12 30.1% 0.58[0.12, 1.04] f
Subtotal (95% Cl) 56 32 63.1% 0.79 [0.46, 1.13]
Heterogeneity: Tau? = 0.02; Chi? = 1.44, df = 1 (P = 0.23); 1> = 30%
Test for overall effect: Z = 4.65 (P < 0.00001)
Total (95% ClI) 70 39 100.0% 0.52 [-0.06, 1.10]
Heterogeneity: Tau? = 0.24; Chi? = 25.36, df = 2 (P < 0.00001); I> = 92% '_100 -E;O 0 5'0 100‘
Test for overall effect: Z = 1.74 (P = 0.08) Favours [B  Favours [112]
Test for subaroup differences: Chi2 = 15.45. df = 1 (P < 0.0001). I> = 93.5%
B3 WAL NZRRA RCR L Meta 2087
7] & Std. Mean Difference Std. Mean Difference
_ Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed. 95% Cl 1V, Fixed. 95% Cl
1.13.1 ¥R
Zhao,HW 2008 2448 5384 6 78.56 19.86 6 31.7% -3.41[-5.42, -1.40]
Subtotal (95% CI) 6 6 31.7% -3.41 [-5.42, -1.40] '
Heterogeneity: Not applicable
Test for overall effect: Z = 3.32 (P = 0.0009)
1.13.2 355%
Wu,Z.J. 2014 0.53 0.29 7 119 0.39 6 68.3% -1.81[-3.18, -0.44] [ |
Subtotal (95% ClI) 7 6 68.3% -1.81 [-3.18, -0.44] {
Heterogeneity: Not applicable
Test for overall effect: Z =2.59 (P = 0.010)
Total (95% Cl) 13 12 100.0% -2.32[-3.45, -1.18] |
Heterogeneity: Chi? = 1.66, df = 1 (P = 0.20); 1> = 40% 1100 _5-0 o 5|0 100.
Test for overall effect: Z =4.01 (P < 0.0001) Favours ['1#]  Favours [}
Test for subaroup differences: Chi?2 = 1.66. df = 1 (P = 0.20). I> = 39.6%

&4

2.3.2 DERRLAR AR TS IIRE 11 RSO0k
BT o0 ML ORIk N B T L)
EOSTO I S S SR T H T
(electron transport chain, ETC) &2 &K 1 ( complex I,
C 1) A Wt iz B WE 0e — 4% 1 IR B &0 M ( NADH
dehydrogenase ) [ 7 & 511000 3 B SCHR R TE T H
TFAL B HEE A A T (complex T1,C IT) 37 MR i & it

[EEERWNIIES AN Cyt c(2) FLEEAY Meta 737

( succinate dehydrogenase, SDH ) K& & & 1K 1II
(complex TIT,C TIT) FYFF L") 7 e SCRRRTE T
B AL 852 A 1K IV (complex 1V, C IV) 4l {6 %
C % 1t B ( cytochrome ¢ oxidase, COX ) HJ J¥
RSO s RS SOk I T 4 M R c
(cytochrome ¢, Cyt ¢) BTT R, PRI 1 s 7 ik 22
ST 3SR LA nmol B 22 55 4R RE AR 2
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[nmol/(mg - mt + pro) ] F/RLRAKHN Cyt ¢ &
O BETOSCER AR Cyt ¢ SR Cyt ¢
1 EUAE R PN R AR N Cyt ¢ K224k, IR 4
R4 Cyt (1) 5 Cyt ¢(2) T LAV . S BiEAS:
sk Wy 5k CL(P<0. 01, =76%) . CIL(P<
0.0001,7" =93% ) .CIII(P<0.01, " =79% ) . CIV
(P<0.0001,” =90% ) .Cyt ¢(1) (P<0.0001, " =
94% ) Cyt ¢(2)(P=0.20,F =40% ), #&7% Cyt ¢
(2) WA IEIE 25 SR RN FEAE 5 v R FH 1] 3000,
BEAIHEAT Meta 5387 (ULIE] 4) , A& BIFFE 4S5 SR W] 4 77
TE S 5 BbE | R FH BEHLAN ABE Y 54T Meta 4347,
SESRY 3R CILCIT.CIV .Gyt ¢ (1) .Cyt ¢(2) B
HE 2 R WA RIT2EE X [MD =1.9,95% CI
(0.92,2.89),P<0.001;MD=4.95,95% CI (0. 61,
9.28),P<0.05;MD=3.79,95% CI (2.38,5.21),
P<0.00001; MD = 0. 15,95% CI (0. 05,0. 25),
P<0.01;MD=-2.32,95% CI (-3.45,-1.18),
P<0.0001 ] ; CIIT [ PR 4L 1] 22 5+ oG 124 3 L[ MD
=1.23,95%CI (-0.16,2.61) ,P=0.08] 4~}
AFHEIO WL R R N BE € 1.C 11,C IV, Cyt ¢ 1

R 2 TR AR Bl 4 0 LA AR P JIE ATP 5 Jl il
TP A S

2.3.4  ZRRARIEHRAL 2 R SCERIRGE 10 Lok
A5 8,437 ( membrane potential, MMP) 284k 0 [K
e SCHRAION 1R 9 25 3 3R R ], AR 3R4%
FHOE AR EE , R A B HFIEAT Meta 4387, 1 i
SCHR A LR A A 5 R A7 65 000 € 6 5 38 4 3 S 56
ZE L (RBIRIZH MMP,125. 7+32. 806 ; 12541 MMP.
126.41+26.26,P<0.05) , 1 J SCHk LAC> UL LR A4 i
LN AT AR B BT 3R (% ) F R SE 4 10 (R
20 .45.59+2.97; 12540 .66. 61+3. 99, P<0.05) , I
I B R B v 24 n] K S A R By iy 0 LR R AR
FELAST ) S B AT

2.3.5 fUEHESHT KN AR SR E Sk
FAA Y 25 2548 S [R]AE [ B 0T 5% 9 A B0 4y
Bl g EOR  SEORIA LA, Hp 2l bRk
BRI CL,CIT, CIV {36 [ MD = 1. 04,95% CI
(0.52,1.56) ,P<0. 0001, =0% ; MD =0. 70 ,95%
€l (0.20,1.19),P=0. 006, =0% ; MD = 5. 04,
95% CI (3.94,6.14),P<0. 00001, =0% ], UL

Yﬁ'@ o IZ]S ~7 o
LA S, Nl 2o
2.3.3  ZKifKk ATP & MEEEE  MAWTE R
2y il Std. Mean Difference Std. Mean Difference
| _Mean | _Weight 1V, Fixed, 95% CI 1V, Fix % Cl
1112008 30.05 0.37 15 29.54 0.3965 15 41.9% 1.29[0.50, 2.09]
Yanitk2013 1.87 0.53 36 144 0.36 12 58.1% 0.85[0.18, 1.53]
Total (95% Cl) 51 27 100.0% 1.04 [0.52, 1.56]
)

Heterogeneity: Chi? = 0.68, df = 1 (P = 0.41); I>=0%
Test for overall effect: Z = 3.95 (P < 0.0001)

. \ )
} t } } i
-100 -50 0 50 100
Favours '  Favours {57!

B 5 WL IRiR ETC CT F i Ut 2 by

G2 e Std. Mean Difference Std. Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed. 95% Cl IV, Fixed. 95% CI
#2008 34.487 0.46 15 34.209 0.386 15 454% 0.64 [-0.10, 1.37]
k2013 3.54 0.497 36 3.17 045 12 54.6% 0.75[0.08, 1.42]
Total (95% ClI) 51 27 100.0% 0.70 [0.20, 1.19]

a2 P08 e F } | } i
I
est for overall effect: Z =2.76 (P = 0.006) Favours 7! Favours "%

6 WAL WIZRAR ETC CIIT Hu BB 45 #1

2 il

Study or Subgrou Mean

SD Total Mean SD Total Weight IV, Fixed, 95% CI

Mean Difference
1V, Fixed. 95% CI

Mean Difference

X1%2004 17.09 0.98 7 1215 15 7 683% 4.94[361,66.27]
JHEF2004 171 1.87 7 11.85 1.85 7 31.7% 5.25[3.30,7.20] =
Total (95% Cl) 14 14 100.0% 5.04[3.94, 6.14] )

ity: Chiz = - = S 12 =09 I t T t {
Heterogeneity: Chi? = 0.07, df = 1 (P = 0.80); I> = 0% 100 -50 0 50 100
Test for overall effect: Z = 9.00 (P < 0.00001) Favours K Favours 124

7 WAL WIERRAR ETC CIV HB BB 45 HT
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2.3.6  EFEMWMA Y6 FESCHEkS S PR H
TFALbsE CIV A8k i) SCrk il 78 T =k B, 430 A4k
ASCHREY) SMD B R 8 A6 b, PA SE (SMD) S 9\ Ak A
2 RS R AR AR, RN 9 A SCHR Y
BRIMFEAK, WL 8,

o SE(SMD)

0.57

; ; ; SMD,
“100 -50 0 50 100

Es it

3 it

IR A W i 45 A ALIR S Ak = A= i) &R
ZRERRL R N I AL B BE AR -1V A Q10
Cyt ¢ WAL, 5 FRS A4 NRK, BT g
TR R BRI Bl 5T h R AR B T 2 2k
KRR, T2 UM+ (IR ) N - (B80) AL AL 2 BB B . B
T2 ATP A I 2H 23 FO Fp A Jo 73 18 0 H Ak 2
T B 3 E] SRR AL 5, 5 T3 K 8l ADP & Pi i
ATP ,ATP 5B HAER) ADP 28 ANT $E4725 e i
X F A ETC A SR & #E 5 ADP B R fh 48
ATP A JBAE FEL AL 22 BE IR Bl T 58 U

AWFFERTINASCHRIEA T 58 M e oA, S5 R
782G ] S B S ) O LR BRI Ty B | 3
A CT.CTT.C T .C IV J Cyt ¢ P b
SR ER R 1 O L A7 AR I £57 252 A I i AR
R SCHEERTT | M b R RE A A, (EAIESE PG
O ULZRRLAR PSS ATP 45 RS 15 1 0 FH O SCRR A
S T A TR AR B 2 SRR B e 2
ERRFEOCE B 5 REE R Sk T LA R G0
o HABFIE LRI, MRTEr %o fLZh A Py B AE A
RS A HEAR S I AT A5 B T Eebi ik [ B 4
SR )2, k= 55 P 5 0 A5 LA 4 g ) G
RPENFIE RO A M 2 38 B M ST B AR 2
PESE RPN FRAR BRER , SBOR B BERF S AT A7 A58
JEREE B B RS

HFABF SRR T 8 & % 3CHk, ol GE17 76 s

Ko BEAh, BT BT EARERESSMEST R E L
ForBekeE, HAF e & 75k 2R L 45
oA TR A2 S T RE RS W 2 SR A R A
R AR AR AT AR Y R GUIENE T 4 Rt — PR b 25+
TRRTY Sl 40 JLZ R AR P I R £ A8 B 05 A T 2%
e

£ £ X #
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