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Changes in the Expression of Smooth Muscle Myosin
Heavy Chain mRNA following Partial Bladder
Obstruction or Spinal Cord Injury in Rat: A Preliminary

Study

Youngmin Byun, Gilho Lee

From the Department of Urology, Dankook University College of Medicine

Cheonan, Korea

Purpose: The smooth muscle myosin heavy chain (SMMHC) isoform com-
position has been actively researched in a partial bladder obstruction
(PBO) or spinal cord injury (SCI) model. Even though rat is an ideal animal
for studying bladder physiology, there were very few reports about the
changes of the SMMHC isoforms in the PBO or SCI injured bladder of
rat. We developed two polymerrase chain reaction (PCR) primer sets to
amplify the isoforms and we applied the primers to the PBO and SCI

rat models.

Materials and Methods: Female rats had their bladder necks surgically
obstructed or they were subjected to spinal cord injury. Six weeks after
the event, the bladders were excised. The expression of the C-terminal
(SM1 and SM2) and N-terminal (SM-A and SM-B) isoforms of SMMHC
was analyzed by performing reverse transcriptase-PCR (RT-PCR).

Results: The control bladder showed only the SM-B isoform in the
C-terminal. However, the bladder after SCI showed an increased SM-A
to SM-B ratio. In case of PBO, the ratios were variable. A decreased SM1
expression was noted in the PBO and SCI groups when compared to the

control group (p <0.05).

Conclusions: Our female rat models for PBO or SCI demonstrates changes
in the expression of smooth muscle myosin heavy chain isoforms. We will
apply this primer set for studying of rat muscular physiology in PBO or

SCI model. (Korean ] Urol 2007;48:522-526)
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alternative splicing & © & 971 2] o}n|=AHS 7}Z T} N-Z ot
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slol ol 4 53 2 Fahu Gr1M 99
2523 (homology) & 13kt E7isk 47, 2171¢] DNA
7)1 4 €& Clustal W (Kyoto University, Japan) =& 13 -S
o] &3] HlwEe] SMI, SM2, SM-A, SM-BS Z=Z3g 4
= A=Y 7|2 9L Primer 3 (Whitehead Institute, USA) 3
239 olgae Aysidh

4) W33 Z Ao A mRNA 3= 2 cDNA A4S 98] =3
43 % total RNAZ FE3 9t £33V o] &3t
ZFS Al gk & 1mg RNA, 50mM Tris, pH 8.3, 75mM KCl,
3mM MgCl,, 1ImM2] dNTP, 0.25mg oligo-dT, 20U RNasin,
400U reverse transcriptase-& Superscript II (Life Technologies,
USA)E o]-&3}e] 42°Col| 508, 18] 1 90°Cel 15871 714
& % DNAE gAstdth.
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Table 1. Primers used for amplification of S-actin and the al-
ternative splicings in the myosin heavy chain

Sequence name Primer sequences (5°-3’)

SMC F ACAAGGAGCAGGCAGAGAAA
SMC R TCACRGGCTTTGGTTCCATT

SMN F AGGTGAGTCTGGAGCTGGAA
SMN R GGATTGGGTTTGCCTGTAGA

Actin F ATGAAGTGTGACGTTGACATCCGT
Actin R GATCTTGATCTTCATGGTGCTAGG
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Fig. 1. Representative reverse transcriptase-polymerase chain reac-
tion (RT-PCR) amplification for the A-actin expression in rat
urinary bladders of the control (C), the spinal cord injured group
(S) and the partial obstruction group (P).
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Fig. 2. Representative reverse trancriptase-polymerase chain re-
action (RT-PCR) amplification and density analysis for the SM1
and SM2 expression in the rat urinary bladders of the control (C),
the spinal cord injured group (S), and the partial obstruction group
(P). The SM1 expression in the partial obstruction and spinal cord
injury groups is significantly lower when compared to the controls
(*p<0.05). The SM1 expression in the spinal cord injury rats is
significantly lower when compared to the partial obstruction group
(Tp <0.05). The density data is given in means £SEMs.

Relative expression (%)
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014H+S (polymerase chain reaction; PCR):
A AHEE B FBE vhol 94 49 C-2
at7] 918k A5 9714 & SMCF, SMCR, N-Z
&t7] $1%F A5 7141 € SMNF, SMNR 3! 4
F beta-actin A| E 7] A€ ActinF, ActinR-S A}-8&3}
(Table 1).

RE ZZ 535 otol = 25pmole] Al FE /1A E D 14l
2] ¢DNA, 10x19] 58] ¥WH3-¢k5ol 2 GoTaq DNA poly-
merase (Promega, USA)& Y11 UYWA= 3% /2 50 ul
S HEQUT v 242 95°Co) 3% et 7tEd F 95°C
d] 30%, 53°Col| 30% 72°Col| 302 & 353 yh&E Z=Z 5 A]3)
3k 3 72°C 5E7 A3 ) 2% agarose geldll 100vE F3Y
3} 3 ethidium bromide® 413+ & LAS 3000 (Fujifilm, Ja-
pan)S o] &-ate] =S Ftth HET who] A 3
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Fig. 3. Two representative reverse transcriptase-polymerase chain
reaction (RT-PCR) amplifications for the SM-A and SM-B expres-
sion in the rat urinary bladders of the control (C), the spinal cord
injured group (S), and the partial obstruction group (P).

2 beta-actin®] & % T = Multi Gauge 2.0 (Fujifilm, Japan)
< o]&3te] FAs

6) SAX EM: SA A 2= SPSSZZ I 11.0 (Chicago,
USA) 2728 A}-&5ho] B-41519 31 Kruskal-Wallis, Mann-
Whitney U ZHAPHES A3k 2.1, pgho] 0.05 mwhd of
SATAo =R o7t vk gttt
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A7F A FARARE (p<0.05), HpEAgw I} BB
Ao Aol= gIAAT (p>0.05). BE AFETNA B-
actin WL Zol7k gSITh Fig. 1). SMI W& 33 ol
ool Apol7k HFHILL (p<0.05), B v FHE
EFTAA 7V ol Aas e, W R AT e

2ol vlE] B o] 7AASAAIN (p<0.05) &4
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o Hith WAFEANT] A4S SMBr BAHE 3}
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1o} % 47 o) Bl o] T 4FolA AH T Tk -y
Bold A SM1, SM2& o] glom, N-UHR 9o A= SM-A,
SM-B& 9] alternative splicing & o] TZA At} 3] SM-A,
Ba el olulmdte] R ESE R BB 5ol oS %
83 ATP AFE-97F A A8t o] A7 alter-
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stef, Hpadel A9 BRFEAATEY § A4
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AdstEnta 5k
ol st %‘%@.‘ﬂ oo = 47] $l§)

= AEA 49 R W 24744 59 2714 AY
ol Wad Aoz Yztarh
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