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The effect of the occlusion of the left bronchial artery
on the production of HSP70 in cat lung
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Several stresses are known to induce synthesis of heat shock protein. The present study was
performed to see whether pulmonary ischemia, induced by the bronchial artery occlusion,
produced HSP70 in cat lung. To this aim, we compared experimental and control groups of cats
with respect to the HSP70 production in the lung. Experimental animals were subjected to
10-min bronchial artery occlusion followed by reperfusion. The interval between the end of the
occlusion and the end of the reperfusion was 1 hour, 4 hours and 8 hours, whereas control
animal was not subjected to any manipulation except anesthesia. According to the interval
differences, experimental animals were divided into 1HR, 4HRs and 8HRs groups. To determine
the induction of HSP70 in each group, total proteins of lung tissues were extracted and
separated by PAGE electrophoresis. Immunoblotting with a mouse monoclonal anti-HSP70 IgG
antibody revealed that HSP70 was not detected in the pulmonary tissues resected from control,
1HR or 4HRs groups. In contrast, HSP70 expression in 8HRs group was marked. These results
suggest that pulmonary ischemia by the bronchial artery occlusion produces HSP70 in a delayed

manner.
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Fig. 1. Schematic diagram illustrating the expe-
rimental design. Animals in experimental
group were subjected to a 10-min episode
of occlusion of the left bronchial artry
followed by 1 hour, 4 hours or 8 hours
reperfusion
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Fig. 2. Sodium dodecyl sulfate-polyacrylamide gel
electrophoresis(SDS-PAGE) of the cat lung
proteins extracted after ischemic treatment.
Equal amounts of total protein were loaded
on a 10% gel as determined by modified
Lowry method and stained with 0.1%
Coomasie brilliant blue. C, 1, 4 and 8
represent sham-operated control and hours
after completion of protocol, respectively.
mw represents standard molecular marker.
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Fig. 3. Western blotting analysis of SDS-PAGE
illustrating HSP(72KDa heat shock protein)
in the cat lung after ischemia and repe-
rfusion. Tissue exiracts were subjected to
10% SDS gel electrophoresis and transfered
to nitrocellulose for western blot analysis
using inducible monoclonal  anti-72KDa
HSP. C, 1, 4 and 8 represent sham-operated
control and hours after completion of

protocol, respectively.

a7 &4 =AM HEE g &
o, 3latel ¢ otz Byl g &
o] Z|#AEg g3 BRAHEE e 79w
g wnd Hdel ZF Aoz degpon
el Fg o4 ¥ olAd Suhe] A
7t v AR 22 78Rl FHEol
e A #Rste] 7| BAAEE Fadol
FH 1 Y.

B AdelM = sutz s 71aAEH
Ao FHoan sutzzd HIS &

ox 30

rir

401

ol

)
=

o
>

]

o5t
ot
-

Sk ﬁ]ﬁ"ﬂﬁﬂ ATP F3F& Wil ¢Eyt
Do, gt s]do] dold ol d
A#FHE &4 AEE S S7H7)E
F+ £AHreperfusion injury)-S Z#j3h=d], ©]
A7t G243 5459 oxidative free radical- & Y
Abgkalz] gl A

oo o

SUREY
o W o

Y

st ol Fo] MaEe AAS
o7 4R ot
NBFF e zRE AL BT 5 e W
Hol ojg] 71x] Bio)A AF 1 2t} Donnelly
= 883 &S dAA AEHAY A= T
M|E7} o] st Wo]7| 2o HSPsE A&,
8 F AAFHY 3Ho] HSP29 Iy Y
ZA9) A7 29 AT el
B Ao A= 7] #x) %A (bronchial artery)S 10
= FH ABFAIA Alte] wek g4"
HSPs®] & unmunoblotting_o_i galslgict A

e

M
=)
Ha

3 A3 BT F sAe] Ad SR FE F
£33 iz vlo] monoclonal anti-72HSPT} 7 85}
£ AL0E Hol sFol| 23] HSP geneo| = o]
8A|Zko] Aufok o]Fel <3 o] Adwt
= AE ¢ T Al

Knowlton'"5-2 E7]9] A3t Ur|AHo| gHE
9] 3d& Yoz 79 HSP0o| t)3 mRNA7}
W 5] o), HSP70 mRNA W& A2 23 3 14
7t FE AJAREo] 24A13F 7kA] A|4E 11, HSP70

Al & 5B A E0] 24A170] AU o]-%
7hetoha Boarskglth

3k Landry™ = Morris hepatoma M| A A] HSPs
A 4Jo] heat shock 2] & 2A] 7+ A 4A]7F A}
lell 7hd gasie) 2447 o] Foll Bzt Al
Hohz ativh 2 A¥ATNA 1A 7k 4]0
F-ofl HSP 700] A== Frirl Az o] Ak &
oo} MAE ZOF rol ool FH A=

[\o}

ofN rlo

1o

[

- 179 -



HSP 700] BAEE H7kA] Azl Azl A7)
gl Zor Azt o] AAES B wf &
E# A F HSPso| AGHE Al JET ut
g} xJol7b JoH, AEHAY F
& = A7, 717, ABEE Al wet Zjolzt
AE & F Uk

HE7MAE HSPse| §Edowx HIE B3
e 717 B AAE] wEA QA gk
HSPs2 AEdXA F A" diizde] Ao
gl Ee] S WASHL DNA EA]w DnaB
o} P-eig o] ARS Waste] Faist dA
848 JA PP, E3] oxidative free radical
du Axer XA Abglel oF ABF
E3hs oA gatst a4
Al 5% HSP710) catalase activityZ &
AsAzivkn ARG F dNHQ &
g% ¥ HSPT0Z &3t9 &8 A7 719
379 715& AL FAANTIEH 72 98E 3t
et Az B AgoMe J)aEx FHe o
AlA oz Friets sute 3@/ WA of
= AEY ABF AIZte] AYE AEHA gy
Q] heat shock proteino] A HCI= RS 4+ 9
Adck 2y fE¥ HSPso] 3 3HE RIsE W
71z o8 7] the 2H AT S Ao
2} AlSE ™, HSPsS] H&S 2 7|=el] thaiA
T goz dFHoloF & FAjolth

F 9 rEHA

&4e 3

Q1 catalase activity7}

o

[o

4 B

2 A7E dAaFQl | us]Eo] heat shock
protein®] AL FEsHeEX] Lol Y3 Ho

¢

o

Z agolE o|g3to] Tk o] At
&5} 7)34] % (bronchial artery)S 1087+ £o]

HEE FET oS, B ABF AA AR o
2 s HEIH] 2EHX g FHE

HSP702] A4S immunoblotting™H 0 2 3¢l 3}od
BHoth A% A ABF F 8AIRe] A 3
Z A4 HSP700] AAE Ao vpepytth wbd,
utF o]9ol= obFd X E A %L dEET
ABF 147 4AZE F9 2A o)M= HSPT09]
AR EA gkokrh webA oje] ARE FH 1
ool A Ho 27| BAXFHE o Fur}
FPAHE HH, o] HSPI0E FEshs AEF
22 A4 AME ¢ 5 AT

#1gH8

1) Lindquist, S. and Craig, E.K.(1988). The heat-
shock proteins. Annu. Rev. Genet., 22 : 631-677.

2) Welch, W.(1987). The mammalian heat shock (or
stress) response : a cellular despense mechanism.
Adv. Exp. Med. Biol,, 225 : 287-304.

3) Lindquist, S.(1980). Translational efficiency of
heat-induced messages in Drosophila melanog-
aster cells. J. Mol. Biol., 137 : 151-158.

4) Welch, W., J.R. Feramisco(1984). Nuclear and
nucleolar localization of the 72KD heat shock
protein in heat-shocked mammalian cells. J.
Biol. Chem., 259 : 4501-4513.

5) Schlesinger, M.J.(1986). Heat shock proteins :
the search for functions. J. Cell. Biol.,, 103 :
321-325.

6) Burdon, R.H.(1986). Heat shock and the heat
shock proteins. Biochem. J., 240 : 313-324.

7) Morimoto, R.1(1991). Heat shock: the role of
transient inducible reponses in cell damage,
transformation and differentiation. Cancer cells,
3 :295-301.

8) Kloner, R.A.(1985). Studies of experimental
coronary artery reperfusion : effects on infact

- 180 -



9

10)

11

12)

13)

14)

15)

size, myocardial function, biochemistry, ultrastr-
acture and microvascular damage. Circ., S8(suppl
D : I-8-I-15.

Miura, T., Ogawa, T., Iwanmoto, T., Tsuchia,
A., Timura, O.(1990). Infact size limiting effect
of preconditioning : Its duration and dose-
responsece relationship. Circ., 82(suppl III) :
1I-271.

Bemier, M., Hearse, D.J., Manning, A.S.(1986).
Reperfusion induced arrhythmias and oxygen-
derived free radicals: studies with “anti-free
radical” interventions and a free radical-gene-
rating system in the isolated perfused rat heart.
Circ. Res., 58 : 331-339.

Bolli, R., Zhu, W.X., Thomby, J.I., O,Neill,
P.G., Roberts, R.(1988). Time-course and
determinants of recovery of function after
reversible ischemia in conscious dogs. Am. J.
Physiol., 254 : H102-H114.

Braunwald, E., Kloner, R.A.(1982). The stunned
myocardium : prolonged, postischemic ventricular
dysfunction. Circ., 66 : 1146-1149.

Currie, RW.,, M. Karmazyn, M. Kloc, K.
Mailer(1988). Heat-shock response is associated
with enhanced postischemic ventricular recovery.
Circ. Res., Vol 63, No 3.

Murry, C.E., R.B. Jennings, K.A. Reimer(1986).
Preconditionning with ischemia : a delay of
lethal cell injury in
Circ., 74 : 1124-1136.

ischemic myocardium.

Sanz, E., Garcia-Dorado, D., Oliveras, J., Perez
-Villa, F., Carreras, M.J., Theroux, P., Soler-
soler., J.(1992). Ischemic preconditioning limits
postreperfusion myocardial edema and preserves

left ventricular function. J. Am. Coll. Cardiol.,

- 181 -

16)

17)

18)

19)

20)

21)

22)

23)

24)

19 : 118A.

Murry, CE., Jennings, R.B., Reimer, KA.
(1986). Preconditioning with ischemia : a delay
of lethal cell injury in ischemic myocardium.
Circ., 74 : 1124-1136.

Knowlton, A.A., P. Brecher, C.S. Apstein(1991).
Rapid expression of heat shock protein in the
rabbit after brief cardiac ischemia. J. Clin.
Invest., 87 : 139-147.

Schoeniger, L.O., K.A. Andreoni, G.R. Ott,
T.H. Risby, T.G. Buchman(1994). Induction of
heat shock gene expression in postischemic pig
liver depends on superoxide generation. Gast-
roenterology, 106 : 177-184.

Blake, MJ., D. Gershon, j. Fargnoli, N.J.
Holbrook(1990). Discordant expression of heat
shock protein mRNA in tissues of heat-stressed
rats. J. Biol. Chem., 265 : 15275-15279.
Hotchkiss, R., 1. Numnally, S. Lindquist, J.
taulieb, G. Perdrizet, 1. Karl(1993). Hyperth-
ermia protects mice against the lethal effect of
endotoxin. Am. Phy. Soc., R1447-1457.
Markwell, M.K.(1978). A modification of the
Lowry procedure to simplify protein determ-
ination in membrane and lipoprotein samples.
Anal. Biochem., 87 : 206-210.

Laemmli, V.K.(1970). Cleavage of structural
proteins during the assembly of the head of
bacteriophage T4. Nature, 227 : 680-685.

von Wichert, P.(1972). Studies on the meta-
bolism of ischemic rabbit lung. J. Thorac.
Cardiovasc. Surg., 63 : 284-201.

Baile, EM., RK. Albert, W. Kirk, S. Laksha-
minarayan, B.J.R. Wiggs, P.D. Pare(1984).

Positive and expiratory pressure decreases



25)

26

'

27)

28)

29)

bronchial blood flow in the dog. J. Appl
Physiol., 56(5) : 1289-1293.

Schraufnagel, D.E.(1989). Microvascular casting
of the lung: bronchial versus pulminary artery
filling. Scanning Microsc., 3 : 575-578.

Butler, J.(1992). Nutrition and ischemic injury
of the lung. The Bronchial circulation. Edited
by J. Butler. New York, Marcel Dekler, INC.,
p : 357-387.

Deffebach, M.E., N.B. Charan, S. Lakshmi-
narayan, J. Butler(1987). The bronchial circula-
tion. Small, but a vital attribute of the lung.
Ann, Rev. Respir. Dis., 135 : 463-481.

Bishop, MJ., RK. Albert, W. Lamm, S.M.
Guidotti(1989). Pulmonary ischemia increases
vascular permeability even without reperfusion.
Am. Rev. Respir. Dis., 139 : 415A.

Bishop, M.J., M. Su, EY. Chi, FW. Cherey
(1989). Neutrophil depletion with hydroxy urea
ameliorates lung perfusion injury. J. Crit. Care,
4 :176-183.

.

30) Morris, K., K. Mailer,

RW. Currie(1990).
Acquisition and decay of heat shock enhanced
postischenmic ventricular recovery, Am. Phy.
Soc., H424-431.

31) Domnelly, TJ., E. Richard, L.J. Frank, W.J.

Welch, L.W. Christopher(1991). Heat shock
protein induction in rat hearts, Circulation, Vol
85, No 2 : 769-778.

32) Matthew M.H., Richard. E.(1994). Heat shock

protein induction in rat hearts. Circulation, 89
: 355-359.

33) Landry, J., Bemier, D., Chretien, P., Nicole,

LM, Tanguay, RM., Marceau, N.(1982).

Synthesis and degradation of heat shock
protein during development and decay of

thermotolerance. Cancer Res., 42 : 2457-2461.

34) Lindquist, S., E.A. Craig(1988). The heat shock

proteins. Annu. Rev. Genet., 22 : 631-677.

35) McCord, J.(1985). Oxygen-derived free radicals

in postischemic tissue injury. N. Engl. J. Med,,
312 : 159-163.

- 182 -



	A: 


