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2 .  ~At 1000 ng/m ]. , P(Th~~ producPI1 ~imilIIr  ~~~~~~~ but In addition , it
markedly enhanced ~urd lac ~ l y o~ eri ut. i I ~~ t. i~ni , Increased tissue con—
centratlons of’ uc~~’ t~-- I -rh o~phate and ~1ucoa e—6—phoaph ate and caused
a si gnif icant.  i r re~~;~ i n  dIa~ to11c tension after being perfused for
60 mInutes at this conc entrat ion.  ‘.

~

PART II
I. In well—oxygenated per fu sed rat heart s , P0B~\ha d no effect on dlsopht ’-

ziol Induced alterations in apontaneous heart rate , but did appea r to
prevent the Increase in coronary flow caused by dl~ophenol .

2. isometrIc systolic tension decreased signif icant ly  In PG(~~~disophe nol
treated hearts  but not in  those receiving disophenol alone. Diastol ic
tension was Increased in hearts which received F~~~~ and disophenol
simultaneously

~\

3. Disophenol caused alterations in glycogen and adenine nucleot ide
concentrations which were uninfluenced by PGf~~ The amount of APP in
the tissue , however, was lower in those hearts which received both
PGBx ¼~fld disophenol . Phosphorylase activi ty and the lactate present
in coronary effluent was the same In both group s.
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a p o ly m e r i c  t i ~ c— .~ tt .a  Iy?cd  li~r v u t  ( v t  ~‘t ’ ~~. ~‘--~~~ ! ~~t ’ t  r oa t  ~t l m d l n  t~, waa

t’t rat de~cr Ibed and ah~’wi f ‘ b~- ~~ I I a • - t . -
. 1- ’ ” t o  revcrac ~R’1’e~era t I ye

-‘hanges In n I toch~’n.i r In . In  t. ho I r ay a tern , ~ dil l t. I ~n ‘ rca r . ‘.1 . x l  dat I vt ’ phoa —

~hory 1 a t.Ion and A iT val ut’a t . ‘ norma I In  aged ml t ,~ch~’,t I ’~ I ~ ~. propa red fro m r a t  l i v e r

whereas the un I reated — , I . c ‘~ ‘~~t “I a showed fur t her ~lo ‘‘~~ •~~ I t  on. I’’u ’at ’ t’ ! n.1 I

a I uct ’ been cont ’i ru ed hy ~e~’ 1.1 I~ ( 1 ~~~~~~~ 
‘
~ . ‘he at -’ I I y P~i t o  rt ’ ,~ tore  ‘ nor—ma

b Iochemical func t i  on In  a IF l ~~~~, ’c~~ n I t .  t cho n~I r t  a a ;‘t~oa ra tW . and t he  it a ’  shows

promise of being of value I I I  a l t  ‘ist b a a  ich t~~~’ -~~~~r~1la  1 t~~~ar ~’I ion . z ’ a ~ and

aece I erat. ion stress where h~v p. ‘~~ Ia  of  art t I .~a l t I a~~tj t ’a I ‘ ochontir I I dan~a~’e may

possibly occur.

in monkeys . had a t- ’r . t ec I V t ’ e I ma I I a I I y cau~~ l by

corona ry I 1~~i t ton and a : c ~~~ I n n I  ve n t  r I an ( H r  f I t.r( I a I t on , and ~‘ I I , - ‘ah on.lr !n from

I nf ar c t e d  a rena ol’ hen r In ‘ — t rca • ed a a I n n  a showed I ni  ma 1 de~ ci ~era t Iv c

con pa red to t .hoat ’ (‘ron an I rea I ~~~~ ~~~ I ri I a When c I ut t ’d hy t t man-I a a I on ci t~c t i~m

ml croacopy I RI I ~~~ 1~~~ ~),‘4 , An~ i’1okoa a .~ . l~Y” ‘

I mae I itt .  It ’  La known sb~ ut the  et’fet ’ I a a f I ~~ t~~ie on corn s 1 1 1 astie ~flii it s

pro Icc t . I ye/st Imulat. I ng .‘I’fe ’a t a on ml ~‘ah~’n~i ;.~ a ;‘pF ’n r 1 • ‘ occur out  I y b u t  ~legenerittin,’

preparations RI I cy et .u .  , 1~~’~4 . It was ~i~’.’I tied t o  e t v t ’ a t  I ‘at e  he et ’t’t’~’t ot ’

on the isol at  t’l pe rt’uned rat heart. • an ~ ; a ~‘ a> at  i’ -  a I ( I  .~. I an I u t a c  t a

( Aronson and ~erl I ck. l°’71’ • 1 -r” n . Li . The exper t  neat  a r~w.~rt  ed h en ’  Lu were designed

t,~ dete~~1ne di ret’ I effe~’ I a at ’ I he .irug on the heart In •~ .~y en capable of detect—

I ~~ a Imu l taneons ty • a I ternt. I .‘n~ In  mei’l .~tn I - . a 1 • ci t ’a r! an nud b iochemical  nt ’ti vi t~v

I
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MATERhI’,:’ ANT I MF~HOD~

Sw’gi~~~Z a ’td P~rfI ~sion Methods

Wistar male albino rats (approximately ‘f~~’5~.) a) ~ Iven  Purina Lab Chow and

water ~~ libitwn were used In this study . The anima h; were baer l r lcc ’t  by dec~t p i t a —

tion and perfused by the Lan~ endor ff technique wi th  Kreba-~ 1nger bi carbonate  buf fer

K—R buffer ) as previously described ( Aronson and ~t ’r l i ck  1976 , 1977a).

4naLy t i~ai Methods

Hearts selected for biochemical analysis were rap i d ly  frozen in place on the

perfusion apparatus by clampI u~-’ the t i ssue  w i t h  Wol It ’ni ’ ,~r~ er t ongs whI~’ti had been

pre-cooled In liquid nitrogen . (Wollenber ~er et a l , 1960). The methods used to

determine tissue metabolite concentrations and enzymatIc activity have been reported

In an earlier publication (Ar onson and Serl I ck I~ 76).

S18otr~~ardz o~j rt.q7hio ’ h ’~.ot ‘?Ji n,; Ta • u ~i~ques

Wick type electrodes were used to record elect ri cal act i v it y  fro m t.he surface

of the heart as previously described ( Aronson and ~~~‘!1 ck , 1977a , Aronson and

fianno , 1978). Heart rate , PR ~nd QT Intervals were det ermined directly from the

original tracings acco rd ing to previously established Cui dcl ine a . and the QT

interval was correc ted for vari nb l l t t . y  In heart  ra t.t’ ( Aronson and Serilek , 1Q7’7b).

Statiat iodi Methods

The standard error of the mean for each group ~ a~: c~~1 at t i n  od and the dat .a were

examined by either the paired variate or independent- t test I. Ipsen and Feigi , 1970).

_ _ _ _ _ _ _ _ _ _ _  
‘Ii



— 8 -

Drugs

The PGB
~ 

used In these studies wa~i synthesized and supplied by the Biochemistry

Laboratory of’ the Naval Air Development Center , Warm ir i s 1’~r , Pennsylvania.  PGB x was

made available to us in powder form as the sodium salt , and all dosages were calcu-

lated and expressed as such. The molecular weight of material which we used

(Preparation #25) was taken to be 2150. All dilut1on~ of the drug , prior to Its

addi t.lon to the perfusion medium , were made with physiological saline (P35, 0.9%

NnCI). PGB was considered stable under the storage conditions which we employed

and those of our perfusion sys tem (Polls, 1978).

RE3IJ I ,TS

Effect of PCBX on Mechan ictzl Aotioity in the Isolated P &rfz~sed Rat Hear t

In hearts perfused w i t h  contro l ( drug-free ) medium for 60 minutes after the

InItial 15 minute equi l i t~rat 1on period , d iasto l ic  t.ension declined slowly through—

out the course of the experiment  ( Table i - i) .  Spontaneous heart rate decreased

simultaneously in this same population of hearts whereas coronary flow remained

relatively constant. Isometric systolic tension developed by control hea rts

Increased during the f i rs t  30 minutes of perfusion, but by 60 minutes returned to

a value not significantly d i f ferent  from control .

When PGH Z was added to the medium and hearts were perfused at different con-

centrations (10 , 100 , 500 and 1000 m g/ m i ) ,  alterat.lons In corona ry fl ow , isometric

ay~ tollc tension and diastolic tension were observed . The greatest effects occurred

at 500 and 1000 ng/ml respectively. At these concentrations , coronary flow and

isometric systolic tension were reduced signif ican t ly  whereas compa rable control

hearts showed no such changes . Diastolic tension deereesed in i t i a l ly  at 15 minutes ,

_ _ _ _ _



but subsequently increased t o  a value cciisider ab iv shove It s In i t i a l  value in

(1000 ng/ml )—treated hearts . This increase showed st at i s t ical  significance only

at the highest dose , whereas st lower ~io~es, the r es;~onse~ more closely resembled

those which occurred In the contro l hearts .

isometric systolic tens i on decreased In each group of heart s perfused with

PCs!~1-containIng medi um ( Tab le i -i) .  and at the highes t dose ( 1000 ng/ml), was approx

Imately 30% its initial contro l value compared to 90~t in the control group.

c\~ronary flow ( Table 1-i ’~ remained relatively constant at low doses of

(10 and 100 ng/m.1) ,  bu t at hi gher concent rations (~ 0o and t000 ng/ml), i t  decreased

to 57% and 41% of control, respectively . In contro l heart s , on the other hand , flow

was unchanged .

Spontaneous heart ra te  was variable , and whi le  decreases c’ccurred in

perfused hearts , a simila r  decrease took place in the control group ( Table i - i) .

It is diff i cult , therefore , ~c asc ribe a negative chronotrc’plc action to PGBX in

view of the changes observed in the control group .

Effect of P GI~a. ~~ ,‘~,t?’i~~z ? A., tivi ty i n  tt i~’ rsol ~:t,~d Pcrftised )
~‘ot  Heart

had no effect on the electrical acttv it .y  of’ the perfused heart at two of’

the four concentrations studied in this system ( Tab le l -2 L  At ~‘O0 and 1000 ug/mi .

however, an intermittarit Increase In the durat ion of’ the ~T Interval was observed .

but by 60 minutes the values returned to within norr~al limits . Th~.’ PR interval

showed a transient increase at 1” and 30 minutes at. 1000 n~ ;’ml , hut once again the

prolongation was not significant at 45 and 60 mInutes respectively .

Record ings of electrical activIty showed litt le deviation t’rom the pattern

normally observed and no serious arrh,vthjnlas were observed consistently and/or

ascribed to PGBX. In one heart, however, AV block occurred briefly at 1000 ng/ml

~~~~~~ ‘—~ -—~—--~~~ - -~~~~
------- -

~ 
— - -

~~~~~~~~~~~~~~ -~~- - - -~~~ TT II/~ — _
~~~~- ---~~- - ---~~
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(Figure 1—I )  after 60 minutes ot’ pert’u~’i~ n , but It . revcr ~~’ f  spontaneo sly to a normal

sinus rhythm .

Eff ect of Ek8 .~ 
on ?dstabolite ~~~~~~~~~~~~~~~~~~~ L.a ~~~~~ i3( (~ fe~ P~rfuaed R~:t Ht’art

At 1000 ag/mi ( Table l-~~) , there was a marked decrease in the concentration Ot ’

tissue glycogen in the heart. accompanied h~ an Increase in the amount of 1)—glucose-I-

‘04 and D—glucose—6— P04 presen t In the same samples . Adenosine- ”—tr iphosphat e

~. A TP) ,  total adenine ~,ucleot 1dt ’s (AMP÷AJW~’A TP ),  and crea t ine  phosphate were also

si gnificantly reduced . The profile was similar at 500 ng ’r~1. but glycogen and

D-gluco se—i—P04 concentrations ware not altered si gnifieautl.y compared to hearts

perfused only with drug-free medium .

Phoephoryiase a act ivi ty  was not e levated  from control 14.1 • 1..~~) by PG1~
at the concentrations studied af ter  one hc~ur of perfusion w i t h  the d rug . although

the diminished glycogen concentration w h I L L  occurred at i~~ o ag/nil ( Tabl e 1 — 3)

suggests that enhanced activ ity of th i s  system probably occurred earlier in time

durIng the course of’ the exp erir~ent.

The amo~int of lactate found In coronary effluents was relatively constant In

control hearts and at the lower doses of’ P(i1~~, hut at ‘()0 and 1000 ag/mi was consi d-

erably elevated above contro l values by 60 mInutes .

DISCUSSION

The ability of T’0P~ to restore ox idat ive phosphorylat-ion and enhance AT?

synthesis in aged and/or damaged mitochondr ia is un ique ( Polls e~ ~ l , l0 ’7~ ; Devlin.

1978). and its 1~ck of effect on the metabol i sm of normal mi t-ochondri a suggest-s

that  perhaps It doe8 not gain access to target sites under “normal’ conditions .

_ _ _ _  _ _ _  ~-~~~~~~~~~~—~~~ - - ,- ~~~-—— ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

- -

~~~~~~~~~~~~~~~
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Recent wor k.  however , has shown ~~~~~~ to ta~vt ’ ~‘! j’t ns Is nat  ure . t hat is to st imu —

late aged mitochondr i a at 1~~ er ~l 5 t ’i and t~’ I aid b i t  (.hei r metab~ 1! s:: at higher

concentrsth~ns ( ~~v l i n , I~~’’~ 
‘
~.

Ou r f in d iu g s  In the isolated pert’u s e t  r at  heart are sonS 1st ant  , i i i  t h i s  regard

w i t h  those re~~ rted in i’ i t  - ‘~‘hondr a , since we found I ht’ d rug had Tx - ~‘t’ eo t in norma l

hear t s  at low SOfl L ’I ’II t ra t  Ions 10 and 100 n~’ ‘ml ‘t , t’u t ~~~~tai rt~d to ¼1epr~’ss t ho heart

it  h t~~~er on~’entr ~ t tone ( .V and 1000 ns~ ml . At t ~o Is t I .‘r concent ra t ions , i t s

hi ooh~ n I cal effec t s  s I - I v resemb led t ho: c ;‘ rod used I a so t a t  od ~~‘r fused rat  he’s rt s

t ’y ~i I sopheno 1 and Ininami dine • ve t  sr i nary ant he imi at Is ~ Aronson and Serl I . ‘1 ‘-)~“Th

Aro nson and H anno . l°7t~ • anti d!— ~’—e t - h,v l  he,çvl p h t . h a l a t e ’ 1, ~~~ 
‘
~~. s p1 s st l ct : er

Aronson et ~z • l~)”~ . Yach o~’ t hese agents  marked I ~‘ i naoed ~
‘ I yso~ en I t i l l  :at ion

and l owered the concentration ol’ Alt and • ‘t s  I aden t no ass t o t  dc ’S A ‘ I ’  APN AMP

in the heart in add I t  ion to “xd 1 fyI  ti ~~ ~ in liar ly t ht’ osase nt rat I ens et ’ several other

metaholi tes .

The e I’ f o~’ t on me~’han 1 ca :i s t vi  I y r - 
~tu c t’d t ’v F’0II~ at  1 ~‘$ ‘k) ur - - ‘ml are s imi l a r

to those caused by disepheno I . h unami d ino Snel PFII I’ In that- these drugs depressed

spontaneous heart rate. ~‘oronary t ’ ! ow and I ~~~~~~~~~~ r s sys tot to tension w h i l e  t hey

also increased dl asto l i e  tension at- high oon~’en t rations . In aged ml tochondri a

t’~~m rat- l i ve r  • Pt ’ I is °‘~~‘ demons tm ted t hat ti I sephene 1 1 nh I b i t  ed Ui Is sy s tern I a

n manner analogous c _ ‘ . 4 — d i n t  tropheno 1 , ~i ‘ id F ’0B~ produced a ~1ost’ dependent rever—

sat of ’ this in h i b i t i o n  when added t o  t t i ’  :‘vst em. The spec I ~‘i c s it e  and m”chsnism

‘f ’ th is  an t agon I sr~ between d Isophenol and I r t os!’ ’ndr  in remains unclear .

}Lowever . since both drug s dep ressed he heart - and produced ~tmt l a r  biochemical

effect a in our system. we p an • lu rot u re ~x p er t  mea t . t o  ~1et.erm1 ne whether  and

how they interac t in the isolated perfused ra t. heart  . Our obj ect ive  will be to

determine whether can el’l’ect i v e l y  on aeon I.’ e and 
- or prot ~ ct aga inst - disophene l —

induced alterations In mech anIcal , e lectrical  and bioohe ” ’ oal functions .
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TABLE 1-2

~~IS PAGE IS BEST QUAL ITY ?RACTICA~L!
(X~~Y ~U~*L~H~LC 10

EFFECT 02 PGB~ ON ELECTRICAL ACTIVITY OF THE ISOLATED PERPU SED RAT HEARTa

øzuq Concentration~ N
C Time PR (ins) QT (ins)

0f1• — S 0 45+ 1.4 81 + 3.3 5.16+0 .23

15 44 + 1.8 83 + 2.0 5.01 + 0~16

30 46 + 1.9 - 
84 + 2.4 5.03 + O.1

45 45 + 2.1 84 
~ 
1.8 5.01 + 0.14

60 44 
~ 

1.6 84 + 2.4 4.83 + 0. 13

10 ag/al 5 0 44 + 2.0 76 + 1.9 4.84 + 0 . 3 -

1.5 44 + 1.8 77 + 2.0 4.93 ÷ 0.33

30 45 + 1.5 74 + 2.5 4.85 + 0 . 3 :
- 45 44 + 1.6 75 + 2.2 - 4.73 + 0 .3C

60 44 + 1.8 71 + 3.3 4.76 4~ Q 3 7

100 ag/mi 5 0 42 + 1.0 70 + 3 • 2 4.59 + 0.

15 42 + 1.0 70 + 3,2 4.47 ± o.i~
30 42 + 1.0 72 + 4.9 4.46 + 0.2~
45 41+ 0.8 73 + 5,5 4.55

60 43 + 1.9 73 ± 5.5 4.45 + 0 .3C

500 ag/mi 7 0 45+ 1.5 79+1.4 5.13+1.13

15 45+ 1.1 83+2 .9 5.17+0 .2 :

30 46 + 1.1 84 L 3.0 5.22 + 0.25

45 47+ 0.9 86+3 .7 5 .08+0.31

60 47 + 1.4 86 4 4.3 4.90 + 0.:’

1000 ag/al 5 0 46 + 1.9 78 + 4.9 4.97 + O . . -.

15 50+ 1.9 88+8 .6 5.55+0.4

30 52 + 2.6 88 + 7.3 5.29 + 0.3:

45 62+ 9.9 84±5 .1 4.82+0.15

60 66 + 1 1 6 84+5.1 4 .70+0.2

aIar ts obtained from norma l male rats (220-250 g).
calculated and expressed as the sodium salt. Hearts were perfused with control or

PGB~—containing medium for 60 minutes after the initial 15 minute equilibration peri~ - i

~~i bsr of hearts in each group .

~Qfc 
QT (ins)

/ R—R (ins)
*Lqnificant (PcO.0S) compared to 0 perfusio n time within each group by paired variate t

4~J

I--~~~~~ -~~~~~~ ~~~~~~~ ~~~ --- - - ~~~~~~~~~~~~~~~~~~ - - 
~~~~~~~~~~~~~~~~~~~
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FTGURF LEGEND

Figure 1—1

- - These recordings were made from a heart perfused with Kreba—Ringer Bicarbonat.

- 
buffer containing PGBX (1000 rig/in~I). Isometric systolic tension (1 g/n~n) is shown

in the upper part of each tracing, while electrical activity ( 2  mV/cm ) Is shown

below. Paper speed was 50 sin/sec. The first or 0 time recording ( A )  was made at

the end of’ the 15-minute equilibration period with drug-free buffer, after which

the heart was perfused with medium containing PGBX. After 60 minutes of perfusion

wi th PGBX, the heart developed a transient 2:1 AV block ( B )  which reverted span-

taneoua].y to a normal sinus rhythm ( C ) .
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I
I NTROI1UCTION

In Part I of this report , data were presented which showed that PGBX produced a

dose related depression of’ Isometric systolic tension and coronary fl~ w in the

isolated perfused rat heart . also altered glycogen metabolism and ATP produc-

t-ion in these same hearts.

Disophenol . an an t -he t m in t i c  drug , produced similar  et’feets in this preparation

( kronson and Ser l i .’k, 1977), but Polls ( 197? ) found that  PGB X antagonized the

Inhibitory action ol’ di~ opheno l in aged mitochondria (prepared from liver). Elchel

(19~~~), in related experiments , confirmed the earlier work of Polls (1977) in aged

mitochondria which showed disophenol to be a true Inhibit-or of oxidative phosphoryla-

tion. He found, however, that was limit ed in i ts  a b i l i t y  to counteract and

reverse the disophenol-Induced depression of mit.ochondrlnl oxidative phosphoryl atlon

in preparations of aged mi to4’hondrla. DIs~phenol also inhibited oxidative phosphory-

lation in fresh preparations of’ rnit .ochondrj a, but had a greater effect in the aged

preparation (Elehel. i97~).

The studies presented in this section of the report ( Part I i )  were conducted to

determine whether pre-perfusion with PGB x ( 100 ng/ml ’ would affect  the deleter ious

action of disophenol on well oxygenated normal hearts.

MATF.RIAL c AND METH0D~

The surgical , perfusion , rapid freezing and analyti cal techniques described

• and referenced In Part I of this report were used also In the experiments reported

in Part U



r 

-
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Disophenol (4Opg/dose ) was !ri~c-ted as a bolus In to  the flow of perfusion fluid

entering the heart at exactly 5 minutes and 10 minute s  Hfter the Initial 15 minute

equilibration period with drug-free K—R buffer . In those hearts perfused with PGR~-

containing medIum (100 ng/ml), 
~X began entering the heart immed iately upon the

~‘onclusion of the 15 mInute equil ibration period and continued through the course of

the experiment. These hearts, therefore, were pre-perfused wi th for exactly 5

~tnutes before receiving their first dose of disophenol.

The 100 ng/ml Concentration of’ FGB,~ was selected because it produced no evi-

Lience of electrical or biochemical disturbance in the heart. The 40 iig dose of

Ilsophenol, administered as a bolus , was determined experimentally as one which

would cause an almost Immediate depression upon injection . hut generally not; cardiac

arrest,

The disophenol ( DNP ®) used in these studies was a gift from the American

Cyanamid Company , Princeton , New Jersey.

RESULTS

~f f .~t of PG 8~ and DT sop henot on Mechanica l Aativi ty of the Isolated PerfLiaed Rat
Heart

In hearts perfused with disophenol and PCBX ,  spontaneous heart rate responded

no differently than hearts in the control group wh i ch showed a similar decrease in

rate 30 minutes after the inItial 15 minute equilibration period (Table 2—1).

Coronary flow , however, increased significantly after hearts received disophenol

alone, but PGBX appeared to alter this response since flow remained unchanged when

diaophenol was administered in hearts perfused simultaneously with POB~ ( 100 ug/mI )—

containing buffer (Table 2-1).

~~~~~~~~~~ ~~~~~~
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In preliminary experiments by PolIs ( 1’)7~~) and those conducted more recently

by EIchel (1979), it appeared that PGB,~ had a measure of effectiveness In restoring

~xidat1ve phosphorylation towards normal in disophenol-inhibited preparations of

aged mitoehondria prepared from liver.

In the well oxygenated perfused rat heart , disophenol depressed mechanical.

elec trical and biochemical activi ty of’ this preparation when the hearts were per—

fused with dtsophenol-containing medium at various concentrations for periods up

to 60 minutes (Aronson and Ser].ick, 1977). In the experiments reported herein, our

primary objective was to determine whether the effect of a disophenol-induced

Inhibition of normal activity in the isolated perfused rat heart would be altered

by the presence of’ P0B,~. The data in Part U ~i’ this report showed little effect
of’ PGB

~ under the conditions of’ our experiments. PGB,~ did , however , appear to inter-

fere with the Increase In coronary flow observed when only disophenol was administered.

From these experiments alone , it was not possible to identify the mechanism involved ,

and It would be necessary to conduct further experiments , perhaps using isolated

vessels to determine the effects of such interaction directly on the blood vessels.

By inspection of the data , disophenol . in the presence of POB > . appeared to

have a greater inhibitory action on adenine nucleot ides , and to promote greater

glycogen utilization : the respective values showed no difference between these

groups . One would, nevertheless, perhaps spectulate, simply by Inspection , that

• was having an additive rather than an antagonistic effect as far as the diso—

phenol-induced inhibition of ATP production and the stimulation of glycogen utiliza—

tion were concerned. One might postulate’ also that perhaps both drugs were acting

upon the same and/or similar sites .

~•-~-~~~~
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Isometri c sy~~t 1 ~~~~~~~~~~~~~~~~~~~~~~ ~1e~~re~ t •~t’ I ~~nI t’I ‘-i :~tly In PGB
~
_d-Isophenol treated

hearts and di 1 not. re ~rt~ pre-di~~~:~’n~~ v~ 
- 

~~~ by the end ~f the prescribed

~‘erfuaton perL’~i . :~ ~ ~~~i r t  r -  •
~~ v I  rig d ‘i’t~. c r o 1  In conjunction wi th drug—

free perfusIon ~e.1i .~’: , ~~~‘e t .r c ~;y s t . ’: i - tensi~’r ~ t ended to decrease as well but

~e decrease ~~ r’~.eJ w~~- : .  ~i g n i f I~’ant ( T h t~~e 2 - i ) .  Diastolic tension , on the

-‘ther ~ujy ~j ,  tncren~ed .;nlt’h’nnt y In  t he  group treated wi t-h disophenol and PGR X
wh er t ~~ the response in hv :~:’ts receiv~ tig d~ sophen~ 1 alone ( Table 2— 1)  was not signifi-

cant .

Sffee’tB o.’ P G~~ and i~~ o:~i~”zc ’ l or. Bi~che ’mic~ l Activi ty of the Isola ted Perfus ed Rat
Hea rt

Disophenol decreased tissue concentr at k in~ ~- -‘t ’ ‘lycogen in both drug-free and

PGB~ 100 ng /mi )-~ cr:’used hearts when compared ~-o the cont rol group which received

neither agent (Table 2-2). There was , however . ~~ ~iIgnIfIcant difference (P”O.4) be-

tween the gly~~gen .,c’nten ’. -‘t ’ t hose hearts  w~d L ’h ro-~cIved disophenol alone and those

which received it In the presence o~’ ~~~ 
The ~~~ was also true for ATP (P”0.4),

~MP (F> O. ) an~i the tots~ ~i~icn~ne nu ( cot ide con o:~ rations (>0.2). ADP concentra—

t.ions were, however , lower tF~2.~~ ) in the PGB -Fcr
4’used hearts which received

disophenol .

The disophenol—Induced increase In l ac ta te  in the coronary effluent was also

not statistically significan t- In either group ( T h b l e  2—~~) ,  nor was the absolute

difference in lactate proc~uced between these same groups (r>o,i). Phosphorylase a

activity was the same in each group at the time o~’ sampling (Table 2—4).

• •~ ~~~~~~~~~~~~~~~~~~~~~~~~
-

~ 
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Whereas most of the mitochondria used to study PGBX have been prepared from

liver, it would be of interest, certainly , to determine whether or not mitochondria

prepared from rat hearts responded in the same characteristic manner . It might be

that in heart mitochondria the nature and/or site of the action of PGBX is different

than that which occurred characteristically In liver preparations, and this possi-

bility should be explored.
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TABLE 2-3

EFFECTS OF PGB AND DISOPHENOL ON LACTATE CONCENTRATIONS IN CORONARY EFFLUENTS8

b Time d Lactatee fDrug SequenceC N 
(uM/g/rnin)

None A 6 0.282 -I’ 0.028 -

B O •2 75  + 0.027 >0 .5

C 0 .2 4 0 + 0 . 0 3 0  >0.1

PGBX A 5 0.287 6’ 0.071 -

B 0.235 ÷ 0.044 >0.1

C 0.2 18 + 0.057 <0.05

Disophenol A 5 0.272 + 0.068 -

B 0 409 + 0.079 >0.2

C O .3 06÷ 0 • 1 17  >0.5

PGBX 
+ A 5 - 0.265 + 0.047

Disophenol B 1.006 + 0.366 >0.1

C 0.225 + 0.036 >0.2

~Hearts obtained from normal male rats (220-250 g).
Drugs, their concentrations and mode of’ administration are identical to those
described in the footnotes to Table 1.

~Time sequences are identical to those described in the footnotes to Table 1.

eN~~~
ar of hearts in each group•

fCalculated on the basis of tissue wet weight.Compared to A in each group by paired variate t test . P values <0.05 were
considered significant.
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EFFECTS OF ANt ) PISOPHENOL ON CARDIAC PHo~;pHoRYLASE a A C TrVr T Y 5

Drugb ¶ Phosphory lase ad

None 15.1 + 1.63 —

PGR 15.3 1. .n > 0. ”

Disopheno l “ 14.1. • 1.44 0.5

PGB 4 5 1~~ .’1 1.27 >0.5
—

Dl sophenol

~Heart .a obtained from normal male rats ( . ‘~‘L ~”~O g ) .
Hearts frozen ~fl minute s  after  I n i t i a l  15 m inu t e equilibration period at

the end of t ime sequence C as defined in footnotes to Table 1. Drugs .
their concent .rnt ions and mode of admlnt st ,r at -Ion are as stated in the
footnotes to Tab le 1.

~Number of hearts In each group.

% Phosphoryl.ase ,~~ 
= 

fort  un tLt ! 
~~~~~~~~~~~~~~~~~~~~~~~~ x

ecompared to ~‘ont-ro1 ( d rug-f ree ) group by Rfl Indcpendent t test. P values
<0.05 were considered .


