2016 4F 10 A R 7 October 2016

38K HI10H Chinese Traditional Patent Medicine Vol. 38 No. 10
(25 3]

RARBRAAI DR KR O BRI

e, mXEY,  kERY, B2, EAZ,  Em#l', RHIT¥, FRE,
Egs, BTAM

(1. TEFELREEE, T HM450046; 2. AETEXRE —WEER, & # M 450000; 3. Z
RILHEL K%, BT B/RE 150040; 4. FRERD T SHEFLTEL BT ES, TH HMN
450046)
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MR 4 M8 HSD KW A4dl, #EBZAREKA . RARRACH LN 6 h IR 12 S O3l Ak
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ABSTRACT : AIM To explore the effective components of Mori Cortex that contribute to cardioprotective and re-
nin-angiotensin-aldosterone system (RAAS). METHODS Chronic heart failure ( CHF) model of male SD rats
were established by intraperitoneal injection of Doxorubicin. The experimental rats were randomly divided into mod-
el group, CMC-Na group, Catopril group, fatty oil, ethanol precipitation, 30% , 50% , 80% ethanolic fraction and
decoction of Mori Cortex groups (n =8), and the gastric gavage was fed for four weeks. Another eight SD rats were
taken as control group, and were gavaged with distilled water for four weeks. The impact on 6 h urine volume of
rats was observed by the metabolic cage method. The left ventricular end diastolic diameter (LVEDD) , left ventric-
ular end systolic diameter (LVESD) were detected by echocardiography and left ventricular fractional shortening

(LVFS) and ejection fraction ( LVEF) were calculated. Heart tissues were visualized under light microscope. The
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levels of brain natriuretic peptide (BNP), ¢Tnl, Ang Il , ALD and TNF-a in blood were measured by ELISA.
RESULTS The 30% ethanol fraction of Mori Cortex could obviously improve the cardiac function (P <0.01)
and down-regulate the levels of BNP, ¢Tnl and TNF-a« (P <0.01). It also increased urine of the rat, reduced os-
motic pressure (P < 0.01). Tt could obviously down-regulated the levels of Ang Il and ALD (P < 0.01).

CONCLUSION

The 30% ethanol fraction of Mori Cortex has much better cardiotonic effect.

KEY WORDS: Mori Cortex; ethanolic fraction; heart failure; renin-angiotensin-aldosterone system ( RAAS)

O () SRR 51RO BER
EEPAT %23 i i N CRRINOY | 7 K= =95 T O G
SR RO ERHEY F Morus alba L. 1T
PRAR R, BRH, MEIE, BMhs, BATEMAEhG . F)
AT o AR SR S AT E AR ST R A B R
B A R, FIURSCR B, BEMNAY . @
R RA R TAENE R, K K A
PRI R RS B, O IR Bl ) 2 T
BRI A o LI WA R, BRATHEAT R
H RO E A

DRBIZH 285 B AN 35 1 B K BV 43 R
ATy . BT . 30% LSR5y . 50% &
RS PEMGZH 43 F1 80% L BEVE A 73 3k 5 AN 455, %
TP EIR & A Bt A T AL A
SEYG B 585 K B — A 2e AR o L o bt 2 25 88
YEHBF S AT T . 38 b AR 8 H3 5% 1 B2 /K B
PO AR R &, SR 5 1 R R RO
TR A RGERAL, BT H A BB PTL
FIHMAT TOEFE, IEXT AR R ALSI 217 9128 1
Wit
1 It
L1 2&k#Hay FAEBWARMNT 25T,
FH VAT R S 2 B DR BT 38042 . SR B S 5
BHEYI & Morus alba L. ) TIEAR K

FA KBRS 25 FRERE K 1000 g,
10 fEE/KRIZ 3 K, Bk 1 h, DA, 5
W, WA TERAR S BOK R, $REUCE A 17.0%

S BRSO EOK AT
Wedn)s, N2 AE S ATMEEAEEL, I WOk 4a R
AR e B T 6 h, aTmBkd s (A0 R
feWiim a4y ), $EECE N 2.80% . HAKIEWE L
Diaion HP-20 A, K&K, 30% . 50% . 80% Z,
BV o KPR e BT . TS B R DA
g5, PRIBCE N 3.70% o A 0 v A T 53 )
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1.2 4 SD Mk REL (200 £20) g, HINAE
Ul 25 e fn A BR A w4 I, 1P ATHIES . SCXK £
20130001, fAlFRT 18 ~22 CHEIEH YLK/ EN,
B, AMBEE. Yok, EMMERSE L JEE -
T,

1.3 £ &X0 ShMmBIERE (1l v 2 i 4y
HIRAT, it 02140701); BNP, cTnl, Angll .
ALD, TNF-a [ ELISA 7 & (VLA-RRSCEDFRE
HARAGREAF, fitE 20141101A) ; TM-100 %I & H
SR (KRB PIsusFRIMERT) o

1.4 24 Centrifuge-5804R /NEI 25 S AIG TH 14
% B 0> #l ( Eppendorf, Germany); ACUSON Cy-
press PUI ] FE#AXCEE (FEUTTFEIF RSN
A]); OMBI5S pK S E AL (MEEP FEAF);
iMark fF5{% (Bio-Rad, USA); NIKON ECLIPSE
TS100 3] & & f# %% (Nikon, Japan); TDZ5-WS #l
BDHL (RSB OHUER A FRAR]) 5 90-3 #E
TdiFERs (LIBREESL RIS AR AR ) IVC
SCOENERGE R AR B (VLIRS
W sk A RRA ) ; AB204-N RIJT/y 2 —A5 %
TR (Mettler Toledo, Swiss); HW. SY11-KP2
5 ALK (b K LR A D)
KQ-500F #Yj /i i e e (B LU viT 88 A5 AN A A BR
cdl) s AESE R KE R (L H 2T S
)y BT (G—ERA A RAR) .
2 KWAHE

2.1 ARG S HUEE SD MR, &
NPERE SR — ), A TR A ), BEALAIR 8 X
YERZS 4], TR RIS KB 1 S KR B
TR, TR 2 mg/mL AR RIF R BRAIAH
KB FHE 1, 3,5 J e 505 R IF R
3mg/kg, 5 2, 4. 6 JEJE ST BT A R B
2 mg/kg, BEA—W, HEG6 K. & EALF N
B S SR S B R K
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B K RUBE AL 3 4, Z3 90 AL AY 4], CMC-Na



2016 4= 10 A
38 E10

TR %

Chinese Traditional Patent Medicine

October 2016
Vol. 38 No. 10

H, RIEEFA, FRAE30% LEEENA (30%
LBEH) . 50% L EEPELZH (50% L BEZ) . 80%
CEEVEIGAH (80% ZMEeH) . BEULZH . NgWiwhe .
TR o 7K VR A% T 400 ST 9 i a4 1 e AR A P 1)
h 476 mg/kg 4TI, AR R
R BUK AR RS 250, B A 5SRY)
Y, SHAG T MWK, CMC-Na %5 7 0.5%
CMC-Na ¥k, % 10 mL/kg RFRVE S, ELLHEH
4 J,

2.3 mpomhl SAKRKES 4 HE-ES 03
FIR A BT fe s b, KB s 48 10% K&
AEERRBE (3 mL/kg) , s AW EM [ & T BAR,
FEDETIX A R, A2 =& K N2 (LVEDD)
FR4E RN (LVESD), R f Teichholtz 235"
RSP %0 (LVEFR) 0 Z: % 5 il 4 J R
(LVFS) . B4 BIEHGESE 3 4~03h R ] 591,
PAPFAN K B TR SO DI REIR S o

2.4 KERBIRRZRFME RS EE LIRS
18 h, RIRGHTMERBIATT R, HARREK
FUEHS, HEOSBEMENRIR, #EEA T REEETK
2.0 mL/100 g, B RRE TREHE T, WELHE
6 h R, 3 000 r/min, 4 °C &> 20 min 153 R K
FEA, RS ARRAE6 h RS, RS AIRE
AR . VK B3 F AR BRR B 3% .

2.5 wmagHAEFLR  KEBULEBOLONE,
BRI K e, SO ENIALH 10% 25
FHE R, WA Y], HE Jefa, W3R
MBI A

2.6 BNP. c¢Tnl. Angll . ALD #= TNF-o #5352

B BKECL 4. 0 mL, ¥ ks 2041 3 000 r/min
20 10 ming BBV, -20 CARAERFI, ELISA
P & BNP, c¢Tnl, Ang Il . ALD, TNF-a 7K,

Fie MR QU WA

2.7 titora AuBEdER ] SPASS 18.0 ZiitAk

PEREAT 3T, THEBERER x £5 FoR, P HEER

FHPIREAR R0 ¢ K656, Z4H1A] LB B IN 3207 22

87 (one-way ANOVA) FiilAbBE, P <0.05 FR

A RFMZES, P<0.01 FRAMEEEESR,

3 TR

3.1 SRR IR K R AR 1] Bl 22

PG ZERE, UERRD, BRI SHg S BT

W, THEhE TR, DR MRS BORILO SR

K, OEEEJERE AN, BNP KB ETE (P<

0.01), LVFS J LVEF 2 Ff¢ (P <0.05, P<

0.01), W RZE=WAHRERNG . 4R &K 1,

&1 &6 F/FARE BNP, LVEF f1 LVFS g3 4L
(x+s, n=8)

Tab.1 Comparison of BNP, LVEF and LVES between the
control and the model group after intraperitoneal

injection for six weeks (x +s, n=8)

LVFS/%
59.86 5. 00
46.48 +11. 05"

203  BNP/(pg-mL~') LVEF/%
2540 404.17 £31.25  86.13 +3.54
BOHAL 479,58 £65. 85" 66.46 +4. 03"

e 5aAA R, P <0.05,%P <0.01

3.2 G kENFHyEHy IS ERR S ARG AR
W%eh LIRSS R T LA H, BRI LVEDD Al
LVESD B 7+, LVEF Fil LVFS Bl R FEK, H525H
HAHLL, AR EEES (P<0.01), SHAIZHAH
W, SRR, 30% 2 JE . 50% 2,4 b
i 5 2 R4AIK LVEDD (P <0.05, P<0.01),
IKATRAE . 30% P . 50% 2 g . JE i £H BE
i b & B (% LVESD, Jffg % 7+ /= LVEF Fl LVFS
(P<0.01, P<0.05), iRLEF R, FEM 30%
CBEH | 50% CBEA . RRIDTM AL RE W E O =R
UL IETIRE . 252 2,

x2 RARBUFRSESTORKROIRESEIRHIZME (X £s, n=8)

Tab.2 Effects of the chemical split fractions of Mori Cortex on left ventricular function in heart failure rats (x +s, n =8)

25 31 Fl/ (mg-kg™") LVEDD/mm LVESD/mm LVEF/% LVFS/%
A — 5.48 £0.35 2.67 £0.29 85.14 £3.31 53.48 £2.80
CMC-Na 21 — 6.38 0. 56* 3.75 0. 75% 68.81 =6.09* 42.74 +6.91%
REAIL] — 6. 40 +0. 64* 3.62 +0. 26" 65.72 +6. 98" 41.96 +5. 00"
RIEE I H 4.4 5.50 £0.11* 2.73 £0.26 80.29 +3.09 ** 52.58 £3.72*
F K 30% 2 191.0 5.71 £0.35* 2.80 +£0.34 ™ 79.97 £2.31* 50.70 £5.50 **
F 1 50% 214 10.6 5.90 £0.43* 3.12 +0.56 79.00 £2. 67 ** 51.91 £5.71 **
7 80% 214 5.5 6.03 +0.36 3.34 +0.40 66.95 +6.32 43.77 +4.23
AR EIIA 103.6 6.10 £0.36 3.51 +£0.51 65.16 +5.72 43.48 4. 61
F K NR 78. 4 6.37 0. 16 3.14 £0.28 ™ 73.37 £4.46 ™ 48.24 £8.29
F KRR A 476.0 5.87 £0.37 * 3.02+0.34 ™ 74.56 +5.89 ** 52.84 +3.96

H: 53 A,

P <0.01; SR,

P<0.05, P <0.01
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3.3 RO KREZMFHRSMEHy TS ERKBNP, T-  F30% ZEE4 ., 50% 2 EELH . 7K RV 4 g i R AR

nl f= TNF-o 69 %0 HIZ5 R0 LA, BRI
BNP, c¢Tnl #l TNF-o B & TF&, 54 H4MHI, P <0.01), 1Rz IG5l 2H G 68 3 BEAR.O ok
AMEFEZES (P<0.01), SEBAMIL, £H B BNP, ¢Tnl k¥ (P<0.01), 45RULE3,

®3 REAEBUFHFRSESIORAR BNP, cTnl #1 TNF-a B0 (X x5, n=8)
Tab.3 Effects of the chemical split fractions of Mori Cortex on the blood BNP, c¢Tnl and TNF-« levels in heart failure rats

L33 KB BNP, ¢Tnl, TNF-a 7K F (P <0.05,

(x+s, n=8)

215 FldE/ (mg-kg ™) BNP/(pg-mL~") ¢Tnl/(ng-mL~") TNF-o/ (pg-mL~")
ZSHH — 546.95 +22. 34 3.95 %0.27 218.72 £12. 34
CMC-Na 4 — 652. 87 £34. 62% 5.94 +0. 86" 246.57 £22. 48"
HEALZH — 683.92 +125.97% 6.04 0. 32% 237.61 = 11.93%
i 4.4 550.76 +45.97 ** 4.02 £0.24 222.44 +9.90*
1 30% 2R 191.0 544,33 £21.58 4.03 £0.21* 215.72 +7.88**
F K 50% 2 10.6 578.38 +31.01 4.17 £0.33 ™ 224,78 +8.42*
F[ K 80% 2l 5.5 656. 00 +42. 03 5.94 20.51 244.36 +13.22
AL EIIA 103.6 636. 48 +20. 13 5.80 0. 63 230.88 +9. 16
ESSV:3i =il 78. 4 591.24 +54.12* 5.11 £0.42* 229.78 +14.91
FH KRR 476.0 593.22 +50. 44 ™ 5.34+0.82" 223.82 £5.52"

VE: s (LR, PP <0.01; SRR A, T P <0.05, TP <0.01
3.4 EOERENFHFMHyITS ERRIKEREE
EeyHem M, BAARRREHET
e (P<0.05), REBERBET R (P<0.05), 5 0.05); FREARKFEAKRRRE WEMET S BHIRE
BALAR L, F7 30% R R RUR B B BERETFRE (P<0.05), k4,

4 RABSUSHFEASESMOEARRENSEENHM (Y5, n=8)

Tab.4 Effects of the chemical split fractions of Mori Cortex on urine and urine osmolarity levels in heart failure rats (x +s,

THE BIRBER B TR (P <0.01); FH B 50%
B IRWTMALR BURE & I B EE T (P <

n=8)
215 FlfE/ (mg-kg™1) B8 /mOsm JREE/(mL-100 g~1)

25 41 — 1016.71 £239. 28 1.99 0. 65
CMC-Na 2 — 1 362. 31 +244. 57* 1.44 £0.22%
HERIZH — 1 378.29 +347.59*% 1.42 +0. 13*
RILEFIH 4.4 1 219. 67 +441. 64 2.13+0.51"
57 30% 2l 191.0 788.21 +69. 88 ** 2.57 £0.55*
F 1 50% 2 10. 6 1 001.36 £217.49 * 1.88 +0.21
17 80% Z i 5.5 1 149. 83 £233.30 1.40 +0.37
EIS)A e 103. 6 1 354.83 £374. 64 1.59 £0.28
FH BRI i 78.4 1014. 14 £376.72 " 1.85+0.75
S HOKAR A 476.0 907. 67 + 184. 81 ** 2.07+0.62*

0. SHHAE, P <0.05; SHRIHIE, * P<0.05, *P <0.01

3.5 2OEEBNFH My TS ERA Angll = 3.6 RACMALRAE FEMERA: KEL.OI

ALD o9 %0 HSEERES IR AT, S HAMI,
BEAYZH R BRI H Ang 1T, ALD 7K 1 35 14 5
(P<0.01), SBIAIZAH L, FH R KBIRA.
30% AL, 50% LA, BRI il ZH REAS 2 REAIR
D3R Ang T, ALD K (P <0.05, P <
0.01), $&/ 5 M1 B 0 F) IR AE AT fig 2 38 i 4F H
RAAS RS RIEM . 2R IES,
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x5 RAEBUFFSESINORKRMAF Angll #1 ALD HJZ0 (X £5, n=8)
Tab.5 Effects of the chemical split fractions of Mori Cortex on the blood Ang Il and ALD levels in heart failure rats (x +s,

n=§8)

51 ik (mg-kg™") Angll/(pg-mL~") ALD/(pg-mL~")
ek — 174.74 £16.25 275.82 +£17.25
CMC-Na 41 — 251.03 +25. 94" 359.09 +34. 92"
T2 — 277. 14 £50. 06" 360.51 +24. 11%
RIEEAA 4.4 175.19 £20. 42 * 314.68 +18.32 ™
F A 30% 2 Eg] 191.0 187.97 £33.12* 290. 64 +24.99 **
FH M 50% 10.6 193.49 +27.62** 335.61 +7.77*
F Y 80% g 5.5 247.71 +£27.34 347.98 +31. 86
R B 103.6 247.71 £33.78 354.57 £30.27
eSSt el 78. 4 199.00 +27. 11 ** 333.44 +3.88"
F A BRI 476.0 177.07 +23. 66 ** 310.12 +8.38 *

TE: 55 HA L, P <0.01; SR L, * P <0.05, P <0.01

! tﬁ'(‘

SATTA 8
1R E BUKRBA
1 FARRONARRERHNE(HE, x400)

Fig. 1 Microscopic observation of myocardial lesion in each group( HE, x400)

4 it LVEF 1 LVFS $Ff 0 5 K B T Rgk il . I B AR

ALY/ 2R E RN ERER 2R A5 O UESE BNP K5 220 E Ui 6e
T RRUE P AR RIS YR AR . SR s BRASE, BNP g5 5 R L sl B8 R T2 o
[ & LVEDD M LVESD, Teichholtz /2% 23+ 4  FBIFHMLLERE MBS . ALK LR BR

2097



2016 4= 10 A
38 E10

TR %

Chinese Traditional Patent Medicine

October 2016
Vol. 38 No. 10

R KR LVEF \LVFS BNP 5725 (41 [L i BA 4
MES-S@E VN TF-$ 371N Vi3 SUNIIYe
IR B 4 K2 4% 5K S B8 F e, BNP /K 7 1, = e
I s B

D IERE RAAS ZEEHE , fEdF Ang 1T #1 ALD
HOETHE o ARSZEGHFIE A& PSR A K 30% £ BV A
24T RENS I B30 K RUR &, B K Ang I (ALD
IR, DI A FE R PR AT ] RAAS R G AE R B AR
IR, 0O LR RS, 00 WL 4 £k 0
FR R —EBEEGEE ¢Tnl [TNF-a 7T O E
B far o T O WLET 4P K ) A 5 300 LR AE, MU
51 M3 cTnl TR, M35 o TNF-o Fhis REAS (800 AL
W 45 T REREAR AL WLZE G2 iR

ARSI AR T SR S A R K B O = EH
AT, 45 SR ER I , 58 11 KOK R P 5F B e 8 i 2
R0 K BRUM & o BNP (Tl Ang [T 7K-F-, AT 42
w R S e, et ek R, FATT LA
FH BOKRTR R 5 (476. 0 me/kg) 1y e AEAE
Fldk o RGN 5 R B AR PR A A EA T PO
SERHIE Y, 25 A2 3R o 2 0 4 24 R i 4 A R 5 K R
W EITE ., S5R RS 30% 2Bk b
SrRERS I B I LVEDD Fil LVESD, #i 3 .0 LUk 4
IIRE; JERE S % 715 LVEF Al LVFS, 42 550 L4
DIREFFHE I ERENG B B, S B 30% & Bt
o aehs I ek O IE DD g, O B 0 3 BRI BNP
Tnl [TNF-q BI7K -, 38 T 4450 00 585 A0 B0 3 4 47
TR AL RIARIE . 98 & B 2 30% £
P B2 43 RE A8 3. 35 18 0 32 KRR o, FRAIR IR B
B, A BRI FIIRIER, T R A K 30% LB
VEMZH 43t BE B AIX BNP ¢Tnl, Ang Il . ALD , TNF-o
IR A S U VAR B3, 980 9 i 240

ZE R, S 30% B i 4 4 B E O 2D
BEJ7 T AL AT RE-S PR el 28 i DR 3o UL
PE JH RAAS 248, i il LE A, IF 5 25
B2 0 WAL EEH BP0 32 R0 I 465 44 FN T g
Fi5E. FEFE K 30% Z Ve M40 R & 5 1 1z
FRBIR 172 ABHTC RO 2 5l B 4y, A RH S 1 )2
Zeid AR R A SE L T R AR AR
W RTHIRFST R B3 11 3 30% 2 By 4 4 3 B &
ARIERIR S B F O ERMERNER",
P B A L PR F 2 30% BRI 2
3 RIFEHUC AR ) R0 1T e R B2k

Ep A

)

o

—

L] BER, RocH, M i, 55 AR R AR 2
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