AD=A074 382 NAVAL AIR DEVELOPMENT CENTER WARMINSTER PA AIRCRAFT ==ETC F/6 6/1

STUDIES ON PGB SUB X. ISOLATION OF A PGB SUB X WITH REDUCED INH==ETC (U)
AUG 79 H W SHMUKLER: E SOFFER: S F KWONG
UNCLASSIFIED NADC=79183-60 NL

| o | END
DATE
AL FILMED
B A
poc




10 &8
_— 22
E————

E
e iz

1=
e
[
. (W]

="y

i His

MICROCOPY RESOLUTION TEST CHART

08 anea a




REPORT NO. NADC-79183-60

STUDIES ON PGB,
ISOLATION OF A PGB, WITH REDUCED INHIBITOR CONTENT

--
A bl s

H. W. Shmukler, Ph.D.
E. Soffer, B.A.
S. F. Kwong, M.S.
Biochemistry Research Team
Life Sciences ;
Aircraft and Crew Systems Technology Directorate :
NAVAL AIR DEVELOPMENT CENTER
Warminster, Pennsylvania 18974

ADAO7A382

M. G. Zawryt, B.A.
W. Feely, B.S.
E. Polis, M.S.
PRESBYTERIAN-UNIVERSITY OF PENNSYLVANIA MEDICAL CENTER

( >_.! Philadelphia, Pennsylvania 19104 D D C
o PN AR]
a2 8 PHASE REPORT \ ,
[ AIRTASK NO. WF12-100-000 SEP 27 19719 1
1 \ wd Work Unit No. ZT201 |

| = ]

I-I1 APPROVED FOR PUBLIC RELEASE; DISTRIBUTION UNLIMITED. A
g Prepared for
= OFFICE OF NAVAL RESEARCH

Department of the Navy
Arlington, Virginia 22217

79 09 27 041

" - Kiow, bk = <o RS Y AN i
o "




NOTICES

REPORT NUMBERING SYSTEM - The numbering of technical project reports issued by the Naval Air Development
Canter is arranged for specific identification purposes. Each number consists of the Center acronym, the calendar
year in which the number was assigned, the sequence number of the report within the specific calendar year, and
the official 2-digit correspondence code of the Command Office or the Functional Directorate responsible for the
report. For example: Report No. NADC-78015-20 indicates the fifteeth Center report for the year 1978, and prepared
by the Systems Directorate. The numerical codes are as follows:

CODE OFFICE OR DIRECTORATE
00 Commander, Naval Air Development Center
01 Technical Director, Naval Air Development Center
17 Comptroller
10 Oirectorate Command Projects
2 Systems Directorate
K | Sensors & Avionics Technology Directorate
Q0 Communication & Navigation Technology Directorate
50 Software Computer Directorate
60 Aircraft & Crew Systems Technology Directorate
n Planning Assessment Resources
80 Engineering Support Group

PRODUCT ENDORSEMENT - The discussion or instructions concerning commercial products herein do not constitute
an endorsement by the Government nor do they convey or imply the ficense or right to use such products.

v sy, _ S ___ DATE 3:/?/79

¥. J. sTURM
CDR  USN

ISP WL Sy ey

Y N PR S e



I

r. T e R R E TR e N e, emy o ~oeee T
E

UNCLASSIFIED
SECURITY CLASSIFICATION OF THIS PAGE (When Date Entered)

\ i.'ﬁuciw ?&\

REPORT DOCUMENTATION PAGE e Ll
T v~ ey v Tmmm

Studies on PGR,S .b .t

Isolation of a PGR, With Reduced Inhibitor /
Content o —

6. PERFOAMING ORG. REPORT NUMBER

T. CONTRACY OR GRANT Nulilﬂd

77/
R ORA PROJECT, TASK
AREA'S

AIRTASK Nof wr1Z ’
Work Unit . 2T201

Aircraft & Crev Systems Technology Directorate
Warminster, PA 18974

1. CONTROLLING OFFICE NAME AND ADDRESS 12. REPORYT DATE
Office of Naval Research ‘
Department of the Navy 13. NUMBER OF PAGES
Arlingeon, VA 22217 _ EERTPEOMR, S TIN 8

‘ NITORING AGEN NAME & ADORESS(!! gilterent trem Contrelling Office) 18. SECURITY CLASS. (of thie repert)

UNCLASSIFIED

e. O tAllI'chTloN OOWNGRADING
SCHEDULE

APPROVED FOR PUBLIC RELEASE; DISTRIBUTION UNLIMITED. —

(e} Fi2100 [

17. DISTRIBUTION STATEMENT (of the abetract entered in Bleek 20, If Repeort)
--:-/
(\\Tg é’u; 22 / A[“
18. SUPPL ) ’ -~
\

19. XEY WORDS (C on olde i ary and (dontify by block number)

PG

v A MACT (Continwe en ro
PGB; was separated/into two fracti by d sis against pH 6.5 phosphate
buffer. e retg¢fitate, which amount 0 90Z ofghe,total » showed in
vitro PGB, effefts similar to the unfract ted PGBy, i.e., activation at low
concentratit inhibition at high concentration. The dialysate fraction showe
primarily PGB, activation with only minimal inhibition properties. It is com-
cluded that the activation and inhibition effects of th%?ﬁt;conplu are
caused by different molecular species in the complex.

D

00 "°"" 1473 coiTion oF t OV 6813 BsOLRTR A}

JAN 73
S/N 0102- LF- 014- 6601 SRCURITY CLASSIFICATION OF THIS PA %
. S -

Rt L il st o o

y




NADC-79183-60

TABLE OF CONTENTS

TERIRMCERON o oo uoonannnininnynsnsssssnsbnassessiniivessasarsnses
EEPERIMEBYAL: <o oovsovsonsssnnssiannisvioarosscosiantinsssnnssnnnns
RESULTS AND DISCUSSION cccccccecocsccccccesscsocssroscosnssascces
REPERENCER s icosivansscarhnssbnmunnissnsanssbhnsmesonienemsrssse

Table

LIST OF TABLES
Title

The Analysis of PGBy Fractions Separated by
Dm’.i‘ ‘t Pn 6.5 l.........'.l..l.Q...l.‘........'.!'..

LIST OF FIGURES
Title

The Effect of Standard PGBy on the in vitro
Oxidative Phosphorylation of Degraded Aged Rat
Liver uitochondrh 00 00000000 00000°00000000000000000000000

The Effect of Additions of PGB, Fractions Separated

by Dialysis at pH 6.5 on the in vitro Oxidative
Phosphorylation of Degraded Aged Rat Liver

uitocmdru .......‘.0.'..QII..l.'....l..‘....l..l....'.

Page

“Accession For

NTIS GRA&I
DI:C TAB
Unannounced

By

Justification

| Distriduticn/

Availability Cedes
Availand/or
Dis] special




NADC-79183-60

INTRODUCTION

The role of PGBx* in the in vitro recovery of oxidative phosphorylation
of degraded aged rat liver mitochondria was first reported by Polis et al (1).
In a later publication the details of the in vitro assay were described fully
(2, 6). 1In both these reports the restoration of oxidative phosphorylation
was shown to be directly dependent upon the concentration of PGBy in the range
of 2-10 ug per 4 mg of isolated rat liver mitochondria. In later experiments,
Polis (3) showed that at higher concentrations of PGB, the reversal of oxidative
phosphorylation was decreased and eventually reached the level of the comtrol,
i.e., no net phosphorylation. Similar results were found by Devlin (4) using
a modification of the in vitro test system in that the mitochondria were only
partially degraded. In this system, high concentrations of PGBy inhibited the
oxidative phosphorylation reactions below that of the control.

This biphasic response of PGBy on mitochondrial oxidative phosphorylation,
i.e., activation at low concentrations and inhibition at high concentrationms,
suggested a metabolic role for PGBy in cerms of a feedback mechanism that could
regulate the rate of formation of biological energy in mitochondria, similar to
hormonal control mechanisms. This would imply that the dual in vitro effects
of PGBy must be inherent in a single molecular species. Alternatively, these ;
two effects may be associated with different factors making up the PGBy complex '
currently being prepared. In view of the known hetereogeneity of the PGBy
complex, it was deemed important to determine if the activating and inhibiting
effects of PGBy were separable. This report describes the separation of PGB
into fractions of different molecular weights that exhibit the same degree o?
activation but different degrees of inhibition.

EXPERIMENTAL |

PGBy acid (preparation #27), prepared by the method of Polis et al (2),
was converted to the sodium salt as described below. PGBy acid was first
dissolved in ethanol and then diluted with water to 60X ethanol. Dilute
aqueous NaOH was added to neutralize this solution to pH 7.2-7.4. The solution
was frozen at -70° and then lyophylized to yield the dried sodium salt of PGB,. !

|
The PGBy in vitro effect was assayed by the method described previously (2); |
however, the system was modified to include the assay for the inhibition effect |
as well as the activation effect. This modification consisted of testing the
effect of PGB, on oxidative phosphorylation of aged degraded rat liver mito-
chondria over a concentration range of 2-80 ug PGBy per 4 mg of mitochondria.
Sufficient data points were used to define the rising side of the activation
curve (2,4,6,7,10 ug PGBy) and the falling side (20,30,50,80 ug PGBy). The i
degree of activation (x.? and inhibition (K;) were quantified as described |
previously (5).

*Small amounts of PGBy, for investigative purposes, are available from the
authors upon application.
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The dialysis experiments were carried out by dissolving the sodium Pc:f
in the minimum amount of dialysis buffer (< 5 ml) needed to dissolve the salt.
The PGBy solution was then placed inside a dialyzer tube, which was secured at
both ends and then immersed into 1000 ml of buffer at 4°. By continually
stirring the external buffer solution, dialysis equilibrium was attained

more rapidly. After 24 hours, the dialysate was removed and fresh buffer
added. Dialysis was allowed to proceed an additional 24 hours. The dialysates
vere then combined, acidified to pH 3.0 with dilute perchloric acid and the
PGBy acid extracted into isobutanol. The isobutanol layer was washed 3 times
with water, and the PGBy acid in the isobutanol layer was dried by flash
evaporation at 50°. The residue was dissolved in ethanol and stored at 3°
until used. The fraction of PGBy that did not pass through the dialysis

tubing also was extracted, dried, and stored as described above.

RESULTS AND DISCUSSION

In a previous study (5) it was found that the dialysis of PGBy against
neutral aqueous phosphate buffers separated the PGBy into two fractioms:
dialysate and rententate. On the basis of the manufacturer's specifications
for the molecular weight separations obtainable with this dialysis tubing, the
dialysate was assigned a molecular weight of less than 12000 daltons and the
rententate a value of more than 12000 daltons. In contrast, the molecular
veight measurements by vapor phase osmometry of the retentate fraction dissolved
in methanol was 2500. This discrepancy between the values for the molecular
weight of the retentate fraction, as measured by vapor pressure osmometry and
by the dialysis experiments, cannot be explained at this time.

In the dialysis study previously reported (5), it was shown that the
PGBy activation effect of the dialysate and retentate were almost identical
regardless of the pH of the dialysis separation. In this study, the PGBy
assay was extended to include the inhibition effect as well. Figure 1 shows
the PGB, assay as a function of the concentration of added PGBx. At low PGBy
concentrations (2-10 ug) the amount of phosphorylation increases with increasing
amounts of PGBy. At medium PGBy concentrations (13-20 ug) the phosphorylation
is constant with increase in PGBy. In contrast, at high PGBy concentrations
(20-80 ug) the phosphorylation decreased with increasing amounts of PGByx. The
fractions from the dialysis experiments at pH 7.8, pH 7.2 and pH 6.5 (5) were
assayed for both effects. In general, the dialysates and retentates from the
pH 7.8 and pH 7.2 gave PGBy effects quite comparable to the standard PGBy, so
that at these pH's the dialysis apparently separated PGBy into fractiomns
according to molecular size with no apparent separation of the activation and
inhibition effects. However, after dialysis at pH 6.5 the dialysate had a
markedly reduced amount of inhibitor content, while the activator content of
both fractions were almost identical.

The PGBy activity vs concentration curves of the dialysate and rententate
shown in figure 2 demonstrate the separation of PGBy into fractions of different
molecular weights, with similar amounts of PGBy activator and different amounts
of inhibitor factor. Clearly the pH 6.5 dialysate yields a PGB, fraction with
a low molecular weight and a marked reduction in the PGBy inhibitor content.
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Reaction medium: Phosphate buffer pH 7.35, 4.98 mM; a -ketoglutarate pH 7.35,
14.93 mM; MgSO4, 4.98 mM; 3-5 day old rat liver mitochondria, 4 mg protein
(containing sucrose and EDTA to yield 5.97 mM and 0.010 mM respectively); and
wvater to 2.01 ml. When PGB, was added, the water was reduced an equivalent
amount. The mixture was shaken in covered beakers maintained at 27°. At the
end of 8 minutes AMP, ADP, KCl and serum albumin were added to a final concen-
tration of 2.27 mM, 2.27 mM, 45.45 mM and 0.68 mg/ml respectively. The reaction
wvas allowed to proceed for 20 minutes and stopped by the addition of 0.5 ml of
31% HC10,. Esterified phosphate was determined as described previously (2).

Figure 1 - The Effect of Standard PGB, on the in vitro
Oxidative Phosphorylation of Degraded Aged Rat Liver Mitochondria
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Solid curve, retentate; dashed curve, dialysate. Assay conditions are the
sanme as figure 1.

Figure 2 - The Effect of Additions of PGBy Fractions Separated
by Dialysis at pH 6.5 on the in vitro Oxidative Phosphorylation
of Degraded Aged Rat Liver Mitochondria
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These results are summarized in table I, which shows the distribution of the
weight in the K‘ and the ‘1 for the PGBx fractions separated by dialysis.

TABLE I

The Analysis of PGB, Fractions
. Separated by Dialysis at pH 6.5

In Vitro PGBy Effect

Activation Inhibition
Fraction Weight (mg) Ky Total Ky Ky Total Ky %
PGBy 116.4 1.0 116.4 1.0 116.4 :
Rententate 105.3 0.99 104.2 1.063 111.6
Dialysate 9.5 1.08 10.3 0.25 2.4
X Recovery 98.6 98.4 97.9

The dialysis technique used in this study is a relatively simple and rapid
method. However, it does not separate quantitatively the PGB, activator from
the PGB, inhibitor, since only a small portion (5) of the total activator is
obtained relatively "free" of the inhibitor factor. Conceivably the activator
and inhibitor factors exist as hetereogeneous mixtures of different molecular weight
substances which make up the PGB, complex. The activator factor range of
molecular weights falls within the molecular size separable by dialysis. Om
the other hand the inhibitor factor molecular weight range is above this cut
off point and consequently is not dialyzable. Because of the wide range in
molecular weights of both factors,the separation is not sharp,and some of the
inhibitor factor does pass through the membrane, as evidenced by the drop in
the phosphorylation level at the high concentrations of the dialyzed PGBy
(figure 2).
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