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HRHMZH DOROWPYHREEARKERK ML, FiT M2 B HIE RIS 0L S M 3% R B & L
MBAGHMERARRENHE. ik SEREHENESD AR 24 R, RAEIEFRESHN 4 HG=6.BFR
HE A URILARKCAOL.3M6hd, RAGHLATRKIMIHOTEWNSESE LN MAYRE. £
£H 75 L E i o 18] 0 T B R s BB gk i, £X 0 S ke o (X (g afi X% 00 2 3R LR DRG T1~5 HfE#RA . RASRE
S AT FE F- R AR RN (RT - PCRYBUAR SR & A 3h Wy Bk X f3E ki X0 ALK& DRG W P M RME R
FMEEKFEEL. iR OCAO 5 1.3 M 6 h SRR B M X MEsk i X.0 0P Y FEE A RE mRNA K ¥
BSHBEAR P 5<C0.05),CAO 3 h XIEME (P #<C0.05); IR MK CAO £4 P YWHEA XK mRNA
7K -0 T4 R 41 A9 Bk 1l X0 UL (P $9<0. 05) ., @CAOSG 1.3 il 6 h S KB DRG P P ¥/ mRNA #9535 KF
B S HBEFR P <0.05),7ECAO 3 B (P <0.05), Gt HILBHRABEARBEEONA
S EsR M X AAE G M K)OP W FE/KF A&, et DRG A P ¥WHE mRNA MR XBBEMM BRAWELRE
WAL TS 5.0 ULBRINM MR EELE.
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Changes in substance P in myocardium and dorsal root ganglion following coronary artery occlusion in rats
ZHANG Jian-wen, GUO Zheng. Department of Anaesthesiology, The Second Hospital of Shanxi Medical
University, Taiyuan 030001, Shanxi, China

[Abstract] Objective To observe the changes in substance P in myocardium and dorsal root ganglion
(DRG) following ligation of the left anterior descending branch of coronary artery. The substance P is
commonly considered released mainly from afferent nerve fibers under noxious stimulation and could induce
neurogenic inflammation in peripheral tissue. Methods Twenty-four adult male Sprague-Dawley rats,
weighing 270 - 300 g, were randomly divided into four groups: sham-operated group, coronary artery
occlusion (CAO) 1 hour group, CAO 3 hours group and CAO 6 hours group, and 6 animals were in each
group. The left anterior descending branch of coronary artery was occluded to establish the acute myocardial
ischemia model except in the sham-operated group. The myocardium in ischemic and non-ischemic
(the contralateral side of ischemic myocardium) region and DRG were harvested as scheduled and processed
for immunohistochemistry and for substance P mRNA semi-quantitative examination using reverse
(D substance P and substance P
mRNA levels in myocardium of ischemic areas and myocardium of non-ischemic areas were significantly

transcription - polymerase chain reaction (RT - PCR) technique. Results

elevated after CAO compared with sham-operated group (all P<{0.05), and they were highest in rats of
CAO 3 hours group (all P<C0.05). In the myocardium of non-ischemic areas, substance P and substance P
mRNA levels were lower than those in myocardium of ischemic areas in CAO groups (all P <{0.05).
@ substance P mRNA levels in DRG were significantly elevated after CAO compared with sham-operated
group (all P<{0.05), and were highest in rats of CAO 3 hours group (both P<C0.05). Conclusion CAO
could evoke an increase in substance P in entire myocardium and substance P mRNA expression in DRG in
rats, and the results might imply that neurogenic mechanism participates in the pathophysiological changes
following myocardial ischemia.

myocardium; dorsal root ganglion; substance P;

[Key words] myocardial ischemia; neurogenic

mechanism

£ 000 http://www.cqvip.com|

+ 201

N 3

HEEUH BXREH AP FEEEH B H (30471656)

fEH 41030001 KB, INTEE R KE M B BEARMA

EIREE - BBLGCEX L . 82, TENFLHEENKSH TR
5 B9 Wt 3% (Email ; ykdgz2004@yahoo. com. cn)

EE/A KRB A77 ), BOXE . IWTBA . BEEHL B IF
(Email : z)jw030001@126. com) ,

O LR i A 8 0 R T B e A A R 1 K
BZ—. FERANR RECHLERM O HEFER
PG » EE BT O WLk L i B2 B R RS A ]
B A O Th BER S LR 3h Bk GRE kO 99 28 72 BE 0 L
gl SR . B 4 IR A L 66 2 UL 5k ot A 3 £


http://www.cqvip.com

£ 000 http://www.cqvip.com|

¢ 202 b EEERABES 20064 4 A48 18 %% 4 Chin Crit Care Med, April 2006, Vol. 18,No. 4

RERAERMERRE. RSP EHRRAL
MR RF-BEMERMNRT -PCRBEAR, FHIM
EAMBEEKFEFRELSHL LK TR P WHELELN
CE#Ekm X MAES M X)X EBRH 2T (DRGOH
B AR AL , BRI M 2 PR B 72 R 3B 2 O L BR 1ML 55
%R AARO HUR A 80 A LA .

1 HR5RE

1.1 ZRFHYHEN:270~300 g & R R F B
SD kR 24 R, hlAAER K¥EHYPLRE.PY
FHE . SEAYBFRCHEERAECPEAR
FEMII-“EEBEEKRDAB BARANEHB
At P EYHEARAF ;RNA iR &8 55
Qiagen 24 7] ; TagDNA 68 . S A ED
IR B (AM V)i % R85 & PCR trME sy F RS
H Promega /2 H] .

1.2 ERDA . LRI HERBEHLM RT -PCR B
By - ERFIHRABENBFEREDIBTFARL
SH)BRHIARKCAOI.3F 6 hdHn=6),

1.3 OlGkmKRERGE.AERESBHN 25%
BShiiE 1.2 g/kg ZHIETH KRB XREEETF
IRE,SEUHFHEETALHIHEES (FPFREE
75 K /min, HS & 8 ml/kg) , RIS TEZ M Mg RESE 3.
AMRFEFHBERSE L cm LW R, ZE 8
A BERE.OE, HOE, LR ET iR
HHEACHTH 2 mm 4B, 6-0 B2 L HFT
ORI WU, 7255 3 Bk B 4 3% ) , 45 ¥L. 22 5 Bk Ay g
X (S HAARLE K . T MhiHaT . IFOMAER
LB BRIAGILRT) . B R X, TR i K5
. KRR BErEROLE I ZIKE 8 RS, 8/
zEBHKHEHABER 1 ml,HRAKBRSE N
0. 25 %M FERARE TREAKBRFRYO.,
1.4 FRAHIE . 55 4 3 Y 78 BUE B [a) s B8 B v 51
BREEZH,IFLAELEHLL 100 ml £ KHE
. BEZ L 0.1 mol/L BEER £k 2% vb & (PBS) AL il 19
ERABRH AN EEPEEE] 500 ml ¥R
BRBIHTMTAAR .OF 8, ERIY.CHET
ANZEEPBMAEER S BN 0%K KR MK
(pH 7. ) E & 3 h(4 C),0CT (optimal cutting
temperature solution) U #i 7| , {5 ¥ 4810 Pl
75 um BELWERKEV . RBEITRERIEM
RBEHLEE, WE CAO A M X JE ki X .0
MUAR S H.OUAR P Y21k B H 47 i .
O FF iy, e B CAO & 4 ik it X, JE R i X .0 B
(BRI X B 3T EBROCMALOMS AL NHARE

100 mgll % DRG T1~5,48F 1.5 ml hE.LE
(EP &)#,-80 CH#% . I RT-PCR RN P Y
JEmRNAKFRIX.

1.5 PYFERM-OURETFT 4+ C.HB{IHEHN
0. 1% & i1 38 (Triton)X - 100 #1 10 min,PBS ¥t 3X
5 min; QY] K B TR AR 0. 3% 8 HO, -F B
BB P EEBE 20 min,PBS # 3 X5 min; @ 0
3% 8 HO, EB¥E 20 min, PBS ¥ 3 X 5 min;
OFMEEFIE R 0. IUKNBKREAN 37 CTHE
10 min, PBS ¥ 3 X5 min; ® W MIE ¥ WL ¥ M5
37 C#HH 40 min, B FEAYE; © % n SP i ik,
4 CH®,PBS % 3X5 min; O MAEYRIFIEH
$0,37 CTHHE 30 min,PBS ¥t 3 X5 min; @ it
F LY BIRICH SP,37 CTFHH 30 min,PBS ¥
3X5min; @DAB B &, A AXE L . BEIME
K. ZHEZN, PHERBEH . §—4AHRTRAE
GRAD X, X L PBS K% —H , HASBR L.
1.6 MEWEKEM®/RDH A BX51 & Olympus
BB R IDA - 2000 HE B HERIFTREXT R
AR R HTEKI . BHRXRENMRE
S5k ot X R R L X 4% 60 NG RFHREF , LUV X6 B F0
PHYE BRI VE R IRIR AT E R ¥ .

1.7 P ¥ mRNA ik U B-UlahE B (B - actin)
FIHZR,A¥ER RT-PCR FECHME.OU4A
A% DRG K P /i mRNA %3k,

1.7.1 B RNA F#i# .EP B HFNEESIEK M
ALLA0 B 2R W 300 pl (DRG 11 100 p) 42457, %
B#E 20 min J5 12 000X g B.L 20 s, F LW
A 4 e 3 % ¥ 150 pl (DRG i 100 pb) , EHES
5~10 min, E E# & 10 min; i1 A % B & f1 DNA
JLiEH 50 ul(DRG fm 30 ub) , EEHESI,-20 CHE
10 min,4 CTF 12 000X g B¥.{» 5 min, | L H B F
55— EP ;A RFERE 300 ul(DRG /1100 pb),
#£45,4 CF 12 000X g B> 3 min, JLIE RNA, #
EEIMAEBRSECH 75% 6 Z 8 300 «l(DRG
100 pl) ¥ RNA JidlE.4¢ CF 7 500X g B O
5 min, ¥ Ei&, T4 RNA Sl INAERE —Z B
(DEPC) 7k 40 ul (DRG 11 20 ) &\ & RNA, B F
-80 CKKERFEH.

1.7.2 RT K %.:5XRNA PCR 4 o ¥ (Buffer)
6 ul, RNA B4 0.5 ul ANTP IB-& 4 2.5 ul,
AMYV %% %85 0.8 pl, FENLTIY 5 pul, KEH XH
VBB WK 7.7 ul,0. 01 mol/L — B img
(DTT)1.5 ul, B4 RNA 6 pl., I &KHH:42 C.
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50 min,5 M RT /5,98 C.5 min,4 CRF.
1.7.3 PCR R & &:10 X RNA PCR Buffer
2.5 ul,dNTP IR A8 1- 5 pl, KB ) Jo B 08 £ R B
BB IK 10.5 ul, Taqg DNA B4 8 1.0 ul,MgCl,
1.5 ul, %4 R ¥ PCR 5[4 (100 pmol)1.5 ul, F
¥ H ¥ PCR B[4 (100 pmol) 1.5 ul,RT K R /™=
5.0 ul PCR R %4 :95 C.2 min M, K5
94 C.50s,50 C.50s,72 C.1 min, 3t 35 MEH
Ja,F 72 CAIE{H 10 min,

1.7.4 5953 LBEEEYHAERAR RIT
4 R.P W (252 bp) EWF|H .5 -GAGCCCTTT-
GAGCATCTTCT - 35 Fi#5|#:5 - ACGCCTT-
CTTTCGTAGTTCTG -3, B -actin(422 bp), ¥
81#7.5 - GAGACCTTCAACACCCCAGCC -3'; F
WE14.5 - TCGGGGCATCGGAACCGCTCA - 3,
1.7.5 PCR =#4r#7:8 5 ul PCR =4, R L
ZEBRE, AREDS BN 1% WH IR EER B I,
GDS - 8000 $ 4N EE B AR R G A 18 B &K K
B, HFTRERIN . KW KEMES B-actin K
BHEZHESR P YK mRNA RiXBHHEXTE.

1.8 Siit2AbEl . LB U B IRgEE (o +5)
TR, LINMAL ISR A SAS 8. 0 it M4 m1T
AX2 R NBER T EZo6 . HFITEELE.
DRG #B4r % SPSS 11.5 it G LT L HEF
ENW BT ELERE.P<0.05 HERAELITE
2 & B

2.1 RBEFOERE R ERAERER,CAO
J5 P Yk G 5 FR A RO T 0 B O L L R O
SR E N EAERE 1A,H 1B).

2.2 REARE - mERHALERER.PYWHRKH
R ER N EEMTLONBEMOCIE. £O0NLE
KHERERNEEMTLONBEERX CEamT
B 1C) 505 B il B P9 B2 52 58 PR A B2 RE . B3R it X .00 L
AHEHFIEEL, BT R KB PR A RBIE.

.5 41 46 KR 7K S AP 389 5t BE 0 4 2467 g 4
WETEERSH LT AR ER A AMEX
BEEYXNKRONP UFENEAT LR, BB
EZRIFEZ TR RMP N REREN . UA
LEREMIEAR,CAO 5 1.3 F1 6 h &k i X .0
P YK 38 S 4l 8 E A& (P 3§<0.05),
CAO 3 h 5k (P<<0.05); 3EfHr 1fl X %% 4H 19 24k
BES5Rn XA, B&4 P YKRKFEHBETHE
R 4 ik o X0 L (P #8<C0. 05, 2, 3).

BCAOIh#
HWCAO3hA
B CAO6h#l
OsA

(=4

PR F AL T K

R 1fn X, ek i X
#H
W5 SHHE.*P<0.05; 5 CAO 3 h 4 3¢ . A P<T0. 05;
5 R4 i X 3 * P<0. 05
B2 PHRESSEUFERTFHREIFTER
Figure 2 Results of anti-substance P average
light density analysis detected by 1H
B CAO 1 h#
B CAO3h#
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T
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A 51

W5 SHHE . XP<0.05;5 CAO 3 h H L8 . AP<C0.05;
SE4 sk X 8. * P<0. 05
B3 PHRESEBLIERBULEHIFTER
Figure 3 Resutts of anti-substance P
positive unit analyses detected by IH

2.3 LSNP YHE mRNA £iX5: %828
B E A MR MERYKROMASH P YR
mRNA W RXFAERH, AR EZMEEL LR
M. BPHBENAREREZH:CAOZHP YK
mRNAZE 8 ffl X .0 JlRAKFHE S 4B %
hi (P ¥3<C0.05),CAO 3 h &t F & (3 P<<0.05);
ekl (X CAO RAW T B SN XMER, H
P ¥ i mRNA i X HMK F M4 58 4 skl X 0 0
(P #5<C0.05,/ 4, 5),

224 DRGHPYH mRNA WEX . EHERSE
~,CAO &4 P ¥k mRNA 7 DRG W E X H
BSHBEWMWP $<0.05),CAO 3 h it FE
(P<C0.05),CAO 6 h TR (P<0.05),5CAO 1h
HAHBEERLEEHEP>0.05,86,H 7).,
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M :Marker;1.2:S #;3:.CAO 1 h k1 X ;4.CAO
1h#HIESHMEK;5:CAO 3 h Ak X ;6:CAO 3 h fIEGRMIX
7:CAO 6 h 4Bk 1f1 X ;8:CAO 6 h 4 ek ifi X
B4 RT-PCRZEERMNOANALAA P WH mRNA HikH
Figure 4 [Expression of substance P electropherogram

detected by RT — PCR in myocardium

MCAO 1 h#l
MCAO3h#l
OcAO6hél
1.0 Os4

P FEmRNAK

B X ‘ ﬂéﬂe
A3l
.5 SHHE . *P<0.05;5 CAO 3 h # L : 4 P<0. 05;
5 CAO 6 h L * P<0.05; 56 H kil X . : * P<<0. 05
B 5 RT-PCRZERMNONARA P MR mRNA ik
Figure 5 Expression of substance P mRNA detected
by RT - PCR in myocardium

mEEIL

750 bp
500 bp

250 bp
100 bp

B —actin(422 bp!
P#y (252 bp)

M 1 2 3 4

M :Marker;1:S#H;2~4. .8t X CAO 1.3 6 h#
M6 RT-PCR %M DRG A P ®&E mRNA HkH
Figure 6 Expression of sub

P electropherogram of mRNA
detected by RT - PCR in DRG

3 it i

PYREI EAH THRAINEMERENE
BEREZLEYEEOHAR, EEALE DRG HE K. AR
J& 5 3 #0280 B9 AR 2 0 T8 BBl 28 XU k) ik KA
B, M2 SRR ¥ YAl fT
BREIFEBAA P EDEEEEHR. OKEAQ
8, T B2 IR R HE DY .

P# imRN A% &

0 i e 1 ~L
SH# CAO1h#fi CAO3h#l CAO6h#l
451

W5 SHEE *P<0.05;5 CAO 3. h HH B 4P<0. 05
M7 RT-PCR:#MDRG A P R mRNA 83X
Figure 7 Expression of substance P mRNA detected
by RT - PCR in DRG

S5 3L Bk UE & 0 USRI, O B JRB 38 i 42 41 4 5k
MEREmEEGEENEES M EIIES
FHFLETHEAMER LY FEEY R RRER
RO ERFLEY K. B0, BEENNm, #
— R RIRIEM KA, 7] =KLMW F 5
AE 7RI BRNE, INEO AR B . BB P WE
B CAO J5 1.3 # 6 h P ¥ 7k -7k in X F1 3k &
m XK.y BEMm, EEe EERKAHEKAaY,
7 CAO 3 h kifH.

P % 5 5k 35 F A 2 ¥ BK JR (pre-protachykinin,
PPTYA BRGBE . A « MY -PPT 3 . 75 Bl
ZFRG . PYHEEH «.f- PPT mRNA Y&
AMETHRE=EFHEMETH P REMEER
58 X J 18] 45 1% 2 oK W A 7  EL 78 K BRI A 4k PR XL RT
¥Hi 3 8- PPT mRNA, RE/NHALABREANN
PYREERBETFREANEBMKEBRHSEN, B
HEERBXREELZPYRET HHKESHKS . &
BB A0 B L B R 4B B A S / B W A B A R
G, BXRARKREMEFAEE PYRSERER&
NK1R. Lai 't &£ 3, ¥ 8/ E W41 A mRNA
KEFMEOFRKFHEREPYHRER. &R+
M3 CAO 5 &£ 0fH & P YR mRNA A&
DRG W, T B2 ¥ 4.0 DA R (o 35 8k i X 3 fik
11 X B R IE KRB FARA B E W, B &t
EE KA KBS ,.CAO 3 hEBFE, BROM
gk 1fn A BOE GO WL R P Yy SRR K F B9 3 35 R Uk
% F DRG, 1 H 3k F.0 MAR N RE IR
M, ERHRENPYRUMMBER S ES A,
UEMERBRERANEYHERASNE, 5F
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REZHMRIBIE.

RIER MG ONRGRERSEMER., SN
BrmAREHSAERBEDRHBLONAENP Y
J5R BT 4 2 AR O £ B A R, T A B L SRR L B 1L
FRAFBEERBRRENFR, TRHAARAKLD
WEHHARANE-1AL - D.IL - 6. MERIEE F-«
(TNF-O)ZERERF?, EEPHRAKRA T,
{2 2k PR B B B A B AT (R N B 4 L P A
FEWAF . —FMELONRIER . PYHEE
B 58 i BA T JLAN 5 B AE P 3k B A =X 4 HE R B
B 2% A BBt 0 UL AR AE A JR) 0 fak ot [XC 378 F b 2 L3 Y
NS w B IR m X (BPE &0 L) : ©Toyoda %
B, B KM A St RESr 3 P YR Bl WP
Ji 3R] 4R 4 BB K 40 B — A BRI K B R AE AR
¥R IERBAY, ¥ KRR BL; QHess F OB 5T
R CEPYHFENIUARMEARPZERE
F-«B(NF - «B) ) ¥ 1§ , 4k & R i 4+ JE TNF - o,
IL - 1B&E3 R F: AW, TNF - o IL - 18 Rtk X
A ¥ % NF -«B"” , JERIEER B, SBMAR L LT
P8 5 R AR A s ©P 3 R 6] 42 7 AR K 40 B 4y 3
TNF - a fl TNF - a mRNA %359, fiTNF - o &
£ 3 B T RE T8 (MOF) b # 15 40 M R B30 5 . 51
o BE S5 RN E B AR

B2 MEREN—FMEBR, AMUEMEE
BESTREE/EM . CRERERNAEENEZ-%
EREE”, BERINEEHCERNNEENR.
AR P MED, SO LBR M B A& NLAR
PYREZE S MEEKFHHEE, et DRG JP #
JE mRNA KA B, BRWLEEVLE AT 88
25Tk KRB ESR ., XR RN E
a7, %0 UL 4R (A 45 sk o, X 0 3 gk . X0 LD B9 &
HE 8 45 38 LA B S 38 800 L EE # B  nfe s XFP R A
T BE B S TR A9 0 2 7 BT BB A M 2 WAL
Xof A B 8% 7= AR B L (H B R A B S X B B TR
LSRRG P EEHAER . FBTEA
TROFHENE SB[ ERGX R K MOF Kl
i, Ah 2 X I IR _E U WUEE FE 3697 12 4 3 B Bk .
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HIHABRBROKFLEOCNRERMBET A
P B AL B R 5

(ELR201T )

Ao DHLL R By B oSN B
1 CAQ S hifl 1445 PRI % ( 400)
Figure 1 Expression of substance P in myacardium 3 hours after GAO ( x 400}

HBk AR E P LT BN HNARFES T

( ELA206T )

B R S 30 mindh A B ST (
(Massar, x 400)
Figure 1 Pathological changes of artery microemboli
30 minutes after mictoembol fofmation

2 ERMME A-PAD BRI
(SRAEHAL, »400)
Figure 2 Few oxpression of t-PA
in normal microvessel

(Massan,

M3 EMMmEAPAIL Bk
(&L, x400)
Figure 3 Few expression of PAI
in normal microvessel
(immunchistochermistry, = 400}

{immunohistochemistry. x 400)

4 BEREEEO minflmEt-PAR %
412

Figure 4 Expression of t-PA in microvessel
60 mirules after artery microemboli
formation (immurnohistochemistry. x 400)

[E5 SRR minf MAPAIZA
RRAL, 4

Figure 5 Expression of PAI in microvessel
90 minutes after artery microemboll
formation (immunohistochemistry, x 400)
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