524 5 T RELEATFZERE Vol.24,No.7
2018 4£ 4 H Chinese Journal of Experimental Traditional Medical Formulae Apr. ,2018

2 B R SR VO B AE 1 R % R B LA P 4P

AR g, ERRD, ke, Aa k' ek, met, KR
(1. WP EZ K, M 510405; 2. M PESKZE $—WEER, /M 510405)
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Protective Effect of Shenfu Injection on Myocardium of Rats with Severe Acute Pancreatitis
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[ Abstract ] Objective; To investigate the protective effect and mechanism of Shenfu injection on
myocardium in rats with severe acute pancreatitis. Method: Totally 60 male SD rats were randomly divided into 6
groups: Sham operation group, model group, ulinastatin (2 x 10* U-kg ') group and Shenfu injection groups (3,
1.5, 0.75 g-kg™'). The models of severe acute pancreatitis were established by retrograde cholangiopancreatic
injection of 5% sodium taurocholate solution. Three hours after modeling, the normal saline, ulinastatin and Shenfu
injection were respectively given by tail vein injection. After 6 hours, the pathological changes of pancreas and
myocardium were observed; the expression of Na®-K*-ATPase activity was detected; and the mRNA expression
levels of tumor necrosis factor-a (TNF-a) , interleukin-18 (IL-18) and interleukin-6 (IL-6) in rat cardiomyocytes

were detected by Real-time fluorescent quantitative polymerase chain reaction (qPCR). Result; As compared with
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the sham operation group, the pancreatic and myocardial injuries were severe and pathological score was

significantly increased in model group (P <0.05); the activity of Na -K " -ATPase was significantly decreased
(P <0.05), and the mRNA expression levels of TNF-o and IL-18 were significantly increased (P <0.05). As

compared with the model group, the pancreatic and cardiac pathological scores were significantly decreased in

Ulinastatin group and Shenfu injection groups (P <0.05) ; the activity of Na*-K " -ATPase in the myocardium was

significantly increased and the mRNA expression levels of TNF-a and IL-18 were significantly decreased in Shenfu

injection group (P < 0.05). Conclusion; Shenfu injection may improve the activity of Na'-K*-ATPase in

myocardial cells and decrease the mRNA expression of TNF-a and IL-18 in myocardium to protect the myocardium.
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HOE 2 P E% & % ( severe acute pancreatitis,
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kappa B, NF-«B) fy ¥ # . B AT F SAP .0
WU 1 B AR P 0 98 K 22 O NF-kB 5 53 B AH 5C 1Y
HULAERE KT, AR R BT - (TNF-a) |, 40
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1 ##
1.1 3% SPF 2 SD KB 60 H, {& ik &

180 ~220 g, " AR B =L s Y o4 it & 4%
JE5 SCXK (#)2013-0002 , #F 57 52 86 75 % 1 ) JH
P2 25 K 2 5 — B I = B 3l ) 52 0 48 B 22 B 2 it ofE
(&3 445 TCM F1-2015029)

L2 259 Rk SR g [ A = Ju (RE%)
A RA T AR EWE N 0.3 g-mL™ it
16070801001 ] 5 v 5 F & w) i T ()7 4R K 3% 4 fk B2
A7 BN L S 031509143 ) 5 28 AR R 4 (1 g U
YR A R A A S y29j8k38987 ) 5 UK A A A
( R\ KA 2FLF T, L5 20160606 ) ; BCA 32
M &, Na " -K " -ATP g I 7] &, 308 5%
SR B (g et A AR W TR AR AT T, S ok
20170101,20170101,20170310 ) ; trizol i 7, SYBR-
Green( H 4% TakaRa 22 &), it 5 45> 51 #D9108A | #
RR820A ) ; TNF-a, IL-18 1 IL-6 % & PCR B ¥ H
A% TakaRa (b5 ) A&l G o

L3 Y& IX71 BB E B8 (H A Olympus 24
A]), ND2000 %! o & 4% R & 11 D AL (36 [
NanDrop /3 &) ) , Master il cycler nexus £ & PCR {¥
(2[5 Eppendorf 23 7]) , CFX96 #I5: I} i & PCR Y
Z 4t (3 Bio-Rad A #] ), A-5082 %I £ 1) 5 fil§ #5 1X
(K F W Tecan /A F] ), UVmini-1240 # £8 5h 1] I,
SN (HARGEHAF) .
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A 10 B R 2 | 5wl T 4 S B R
2 38 3 0 AT AR A S 5% - Tk AR 4k (1 mL-kg ")
75 SAP, B F 10% 7K & 208 (3 mL-kg ") #E47
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R JE  FEE PRSI R T2 1 em AbY1 1T, JF I IR %
HEIH T FE+ 38 4 em AL B T DAL,
LZE A B R <777 2D/ s S X = | = 7
S FE AL K 2 T Sk ) A BB AE Y . R G
/NS Bk e DA JFE DT B R AE B 5% A Tk IR AR 4N 2% 12
FEAMREAE (0.1 mLemin™") o 7 55 BCH 3 51 7%
Mshfide, 8850 e, fEBF R P, 1
HEAT YD T, AS T Gt 2 i 0L TR ), 2 PAD 5 T i ek iR
ShIPRR A BVBOK . WEALE 3 h BT AR 4RI R 4 25
T R # ko St AR B K 5 mL, 5 E] T2 T A AR R
WS AL T 2 x 10° U-kg ™'t S B A AL 4
T SRR S S M 3,1.5,0.75 g-kg ™'
WA AT S B — R . L6 h 5, H 10%
KA R RIS, F AR FT T IE 56, 5 H e A A0 I
R AR C R A T T ME S B O E D
WL, 4 C AR K th e R TS UK & 8 3R L 43 B
Lt = YIS BE — > ] F A Na ™ -K ™ -ATP
B o P RE O L AL 20 43 2K, T BEAG 2 A
5% TNF-a, IL-18 F IL-6 mRNA Fik ., R4 4
MO MA L B A 4% 2 R PR,

2.2 AR AR KA

2.2.1 JRHLALA KA KO T Ay R R AT
WU 2 A B A 3 D) R, OF IR R R - 40 (HE)
Yefey, JPERR AL T A9 BT R BE LB S 45, R
W48 Bl SRR U (O ) M v B 2 R 2 5 — it
J R e AR 7 28 = N R S e s BRRL ) PEAl . AR
L BT 4> 2 % Schmidit ™ By 1 4 7 ¥ 9T 1%
Ron' "' Iy v 4ot 0 UL 4005 B0 458 405 78 B8 A T3 4
2.2.2 LA Na®-K*-ATP Jg G R4 Boc
JIE 20 ZUAR 5 Na ™ -K " -ATP it 6 0 328 75 &5 v B2 43 1 3
BEATSC 00 . f FH BCA R P il e 3 5910 0 i 2 o0 O
AP (KO . 4 6 JRE T 562 nm
PRI S O AL Na ™ -K " -ATP i I
PELL U - mg ™' FoR, 3% F oI AR Na" K" -
ATP g3 tE = [ (M2 A - XTI A) /(BRifE A — =5
A) ] X FRUERS M BE (0.02 mmol- L") x6 x7.8/f%
T REAS 26 1 e (- L1 A U 45 40 JIE 4 21
Na®-K"-ATP B35

2.2.3 O LU SE TL-6, TNF-a, IL-18 mRNA 3%
ifE R TRIzol B 36 B 5 3R B UL 21 &
RNA  $i2 B 3 %% 55 38 500 & U8 B 45 36 5% 5% RNA A
cDNA ¥4 cDNA #% 88 LR & 2847 PCR Py« 55—
B K 95 °C,30 s; 45 AP HE 95 C 5 5,60 C
30 5,39 FEHR ;55 = HEH 60 C 30 s, flifH 2 43

¥4 2H TNF-a, IL-18 il IL-6 mRNA /K-, HFrHL K
FNZ5IF %1,

%1 TNF-a,IL-18,IL-6 3| #1 5 5l
Table 1 Nucleotide sequences of TNF-a, IL-18 and IL-6 primers

E SR SIYF N (57-3") KB /bp

GAPDH- i GGCACAGTCAAGGCTGAGAATG 138
T i ATGGTGGTGAAGACGCCAGTA

TNF-a | GCCACCACGCTCTTCTGTCT 186
N TCTCCCTCCCCAACTCTCCT

IL-18 i CCCTGAACTCAACTGTGAAATAGCA 111
i CCCAAGTCAAGGGCTTGGAA

IL-6 i ATTGTATGAACAGCGATGATGCAC 150

i CCAGGTAGAAACGGAACTCCAGA

2.3 it e R SPSS 17.0 A 2 17 %ods
AL R GE T o Se AT IR, B LA v =5 £
N ARSI AT RG24 ANOVA K 8, JE 1E & 70 A
B HEATARZ R ¢ K g, P <0.05 22 A7 4E it
3 #R
3.1 b EAE SO IR R A8 R BB R L JULZH R B
SEREE TR LR B K M R A F IR
HEZ B, JCIRAE, Jo il e JIig s R 3, O 3 4 e
o MHZT BT ZH 5K 18 M /N [ B iR ) B
YL, )T N AE R (AN SR R ) IR T IR A, R
TRV MIRE )b T AR S B A R 2B R
o H U A8 A2 R A e R i P 0 R 9 A
Ui , R 18 IR S A0 L, /D IR 5 IR BT, HOTE AAE 20
25 R T S 9 2L R Mt o 5 R R ) S 9 T g 4R T
BRYURBOCR . WK 1, BT AR4LL AL
2R YETO b K, HEB B 5T B S0 B, O UL AR T S o8
B YIS TR RIS o B R B0 ILET 2D
8 e I AR A S EROAR , HEB ZE L , ¥ 20 25 4 W 24 U
RLAR D B0 LR I 25 0 A T, e (B A, JR kD
RAEANMLIRIE o L w] AT LS SR A O WU
PRRRIEAS 2 203 , T WLEE B30 73 O WLET 2 1 K fie 4%
JE AR L LET AE A SRR . DL 2

AR AR 2 A A5 R 2 T R A JUL S BT
Wl THe (P <0.05) GBI ILE, St T4
S S R o ARG i LR RO UL BT 1
TFEAR (P <0.05) , 2 B 1 59 Wi g b A o 41 fp
R AL JUL BT o AR T e, AT R AR . W
2,3,
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A TR BB C. Sl T 4D BRI 3 g kg™ 4
E. SHHEHR 1.5 g kg™ 41 F. S HESRO0. 75 g-keg T AL(E 2 )
Bl SsHEFRANEESMEREBERARRBREALREZNZM
(HE, x100)

Fig.1 Effect of Shenfu injection on histopathology of pancreatic

tissue in rats with severe acute pancreatitis( HE, x100)

2 ARBBREALKRETS (x+s,n=10)

E2 SHEFBANEESIMERBRAROCNEL{RFREZNZMN
(HE, x400)
Fig.2 Effect of Shenfu injection on myocardial histopathology of

rats with severe acute pancreatitis( HE, x400)

3.2 X ECAE 2Pk BRI 2 R RO LA Na®-K -
ATP Bt PE R R W 58T R 4 H B, B 2 g

Table 2 Pathological score of rats pancreas (x +s,n =10) i
45 Fli/g kg ™! K fie 5 Jig Wi SR 5E Y HE M AE R I
B FA - 1.13 £0. 35 0 0 1.25 £0. 80
LR - 2.71 £0.39% 4.00 +0% 0.93 +0.53% 4.00 0%
S W S VR 3 2.00 +0.35 2.83 £0.90" 0.50 +0.33" 3.61 +0.49"
1.5 2.05 0. 16" 3.35 0. 53" 0.80 0. 68 3.45+0.37"
0.75 2.50 +0.35" 3.50 +0.61" 0.88 +0. 60 3.72 £0.36"
LE T 2.0 x 10* 1.94 +0. 42" 1.38 +1.30" 0.44 +0. 18" 3.19 £0.75"

T SR D P <0.05; 5 FARMAILED P <0.05;> RGBT BN Ukg ' (F3~5F).

£33 XBROMALRFEIFS (x+5,n=10)

Table 3 Pathological score of rats myocardium(x +s,n =10)

2150 Fl /g kg ! 53/ 5%
BFR - 1.25+1.03
e - 4.57 +0.98%
L TRER TR 3 1.50 +0.93"

1.5 3.11 +1.05"
0.75 3.40 +0.97"
oETY 2.0 x10* 1.75 £0.71"

TEE ] SRR (P <0.05) , SECAA i, 15wl i
T EEG T (P <0.05) 5 2 B i 5 e L i )
IS PRI R AR R (P < 0.05) , 2 BE i S vk A1 51 4
20 Wl VT B TE g R S S M S e
V] k2 T T R A R AR P . LR 4

3.3 b EEAE PR IR AR R B0 ILEH 2 TNF-a, TL-
18 F1 1L-6 mRNA Fikim  S5F AR i, B
RG] TNF-, IL-18 3 P 35 B B T+ 55 (P <0.05) ;
SRR PR, SR T 4l IL-18 BB BEAR (P <
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®4 SHWEHRNEERERBRXXRONAMR Na*®-K* -ATP
EEE MR RN (2 25,0 =10)

Table 4 Effect of Shenfu injection on activity of Na*-K*-ATP
enzyme in myocardial cells of rats with severe acute pancreatitis

(x+s,n=10)

451 Fli/g kg ™! Na*-K*-ATP §i&/U-mg "'
BFA - 0.039 +0.014
LY - 0.019 +0. 005%
e Ra N 3 0.040 +0.012"
1.5 0.057 +0.016"
0.75 0. 025 +0. 006
1556 i T 2.0 x10* 0.037 +0.012"

0.05) ; ZMhid i Wi v b ) B 4L TNF-o, IL-18 B9 3K
AW A, 2 BT S AR50 i 4 TL-18 ] IR A1
(P<0.05), IL-6 AYJEN FRINTE A H 2 | L4, TG
Gt zEs. WS,
4 ig

FENG PR X SAP 19 5 MG 7 6 16 #5228
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x5 SHESHBENEEMEBRBERXKRONHALR TNF-o,IL-18 1
IL-6 mRNA RiZHIFMN (5 £5s,n=10)

Table 5 Effect of Shenfu injection on expressions of TNF-«,IL-18
and IL-6 mRNA in myocardial tissue of rats with severe acute

pancreatitis(x +s,n =10)

Fiilkees

Eigil Jgrkg! TNF-a IL-18 IL-6
IEEN - 1.00+0.16  1.18£0.27 0.96 +0.37
%) - 1.56 +0.28% 13.23 +2. 182 0.56 +0.57
S 3 0.46 +0.23"  0.65 £0.30" 0.83 +0.25

1.5 0.77 £0.42"  1.68 £0.73" 0.67 +0.22
0.75 1.14+0.67  1.58 =£1.30" 1.25 +1.07
LT 2 x10* 1.27 £0.49  1.45 +0.51" 0.55 +0.37

P HE A TR AEU 300 A AR R S S A ) e S
TR R A A T R 24 T P AR AR O A
Jitg 1 SAP AR IO LR 5 e = BLAT R S A
PRI 258 . WO LRI 258 (' IR R BER
PR G 700 IR it T 410 1 5 %5 8 45 0 | 7 [
Wi 52 PG ST R A ), 25 BEAE T B — 3R 97 SOR JR R
1259697 SAP [H L Z2 80 05 (BIAE A e B4
117 R A2 B AT DG T o W90 R IS I 1 3 W AT
TR JAE | R R B A2k 8 M I s e R e S £
2 BEAEHT, e PR b 7 2 38 HT T 0 I i A8 5 g LA
Lo SAP R SO LA

HAE P BRI 5 JC A E 1 R R 44, I B4
B JAE SN AN 22 E 25 I RE T, 5 O B0 A5 )
CREA T O B R, TR BR, AT 0 K
K AT B ) o g, AT UL S TR TN
IR A ARG FRAEZ i " BTk WA AL, SAP &
IO WU A I o O™ 0 B AR R W L 3
I BERE  25 ACRE BE H BAR TT L2 B R S AR
J7 o S W R AP RAE ST R R
R AL, MR 2 T, £ Pk I A 24 a3
RAESCNL, 2 1E G5 5% A5, 4l B S B AR ™, 5 A 1wl
A, AL T P R IR AR A A

AR S R S % A il A R B AL I A P9 30 4T A
(75 2 55 SAP R BUBE AL, B 8L 5 vk il A M
ANERT LA | F A IR BE AR BRI R, AL 3 h ik
LA gL IR RO I S 2 g 1 O g
Uy 1 TR S — R AT IR ST AP 4 9 MODS 1Y
EIL//L U e ST GRE R AP B
il NF-xB (75 ¥ , B AR 5 4E K 1 TNF-, 11-6 #1 1L-
1B % i £ a8, MR & B RO N ZRF IE
(SIRS) "' i i 4 41 g 5 ¥ ( 31 4 116, TNF-ar,
IL-18) H B B2 SIRS AR ak ™ o A% 5250 M 310

2% I F (1L-18, TNF-o H1 TL-6) £ 2 31 b7 2 B 1 5
WO WU R, 25 R 22 B SAP R RO L4l 21
IL-18, TNF-o i 3 3% 3K, 2 B 7 39 W0 mT 400 a2 5 1A
F TL-18, TNF-a 19353k . TNF-o £ iy 4% B 0 20
M 2R 45 7= A, I R TNF-a 19 452 72 A 0 UL i 3k
IO, A o0 JOE Bk o P 3 4 005 L 24 0 UL 40 A 46 45
HAHJ/E INF-a INEH G, IL-18 J& 5 — A5 ik
(14 40 A 28 2 40 i 9% RE [HF, & A SAP B TL-18
mRNA JC i 76 R R P, 36 2 78 32 4 28 B b #f T 3R
IR H R B A T Bk B S b ok 40 R AT
¥, WK SR S8 hE 2 7, B X B o LR o A S2 e
rF S B AT LA 0 ILZE 4L R TNF-o i1 IL-13
mRNA [k, A2 5 IR 10 7= A D 2 Jige i A
LA 2 B 5 BB 00, b SAP G0 LR 45 A A b
TEH

SAP i J& U UL AN AR A ke o ke S, Al BN H T T
5, ATP &g /b BTG 355, H -Na™ ,Na* -
Ca’ " 2 hindi , 4L P9 Ca®" FH 7, B0 ES F 19 ik A
O LA K B, 65 8 8 2, — Jr 1 v 97407 95 5 LA
B RS A R, BUE OISR, a4 T W gk
JUL 2245 P B, ol 350 28 < i i 7, R A R 4
Rk 20 S — T T4 R A T R TR T B RS L K
T 22 0 A W T 5 R4 005 0 LA L, 51 A 0 LA 4
Yy fig BE RS B B R T o KATP 3 38 1 Ja 7.0 WL 4e
e 0, 24 3 ATP K 7 R R, B0 8 7 3 T
FTIF, %6F o0 JUL A0 M e 1t 458 495 A2 B 4 3 4R L LI
AT NO S BT 0 A 8 Tl 0E , KATP X 5t
ik I3 4 5 ), 2 RS B R A R 2 5 5 AR F NO
B A 3 s AR B Bk . IR A R R B
TSP T DL 0 UL AH e Y Na ™ -K " -ATP g5 1,
ol 20 JUL SR L P R A o A S R U B 2 B
S mT DA =0 LA UY) Na ™ -K " -ATP il 1% % , 7F
JiC KATP S8 38, WA I 20 00 JUL 40 A5 el 437 110 e o e
ok /L 2L PN 6 2, A0 UL L 7 3 o R 2
NO BEHCHT ™= A 194 5 568 Bk A FH SCAT LB O L4
it ) 43 ot AL AR

2 L ik, 2 B S V0E 1 40 ) SAP KRG L
HZ P TNF-a F1 IL-18 mRNA (1 33k, W20 0 LI
RAE P 7, 7] B B2 = 0 WLAN L Na ™ -K " -ATP [if§ §if
PEL B0 WLAN AR, S o B 4K I A8, £ 2 B4R
SR E o ASBIF 58 S — T 2B A 5T, R Ok T 2 i
— 2PN KA S R0 AR R L Lt — SR S
BiF I S AE SAP H 0 LR B R
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