
UNCLASSIFIED

AD NUMBER

AD834404

NEW LIMITATION CHANGE

TO
Approved for public release, distribution
unlimited

FROM
Distribution authorized to U.S. Gov't.
agencies and their contractors; Critical
Technology; 12 OCT 1866. Other requests
shall be referred to Department of the
Army, Fort Detrick, Attn: Technical
Releasing Branch, Frederick, MD 21710.

AUTHORITY

SMUFD, D/A ltr, 15 Feb 1972

THIS PAGE IS UNCLASSIFIED



TRANSLATION NO.1P

DATE: 4

DDC AVAILABILITY NOTICE

Reproduction of this publication in whole or in
part is prohibited. However, DDC is authorized
to reproduce tie publication for United States
Government purposes.

'4 -

*196

This docum" t ,: S-f C

St:hr-t t.w Spe .' pnrt controls and each

.. . ..... ei, nationals mar be

nEflIARTHEN OF TIrAuY--------. .
Fort Detrick

Frederick, Maryland Z / 70 /



9ISULAIMUI NOTICE

THIS DOCUMENT IS BEST

QUALITY AVAILABLE. THE COPY

FURNISHED TO DTIC CONTAINED

A SIGNIFICANT NUMBER OF

PAGES WHICH DO NOT

REPRODUCE LEGIBLY.



r II. I p...

INFLUENCE OF ACTINOMYCIIN D O'N THE iK.A T•'.BCLISM
OF ANTIBODY-FORMING SPrEEN CEILLS I:N VITRO*

Biochemische Zeitschrift Herma r.:r. rc. -au**
Biochemical Journal Hans KrU-er
Vol 342, 1965, pages 387-391

1. Uridine-2- 1 4 C in vitro is relatively rapid!;- ',-
corporated into the RMA of spleen cells of rabbits. The
highest amount of radioactivity is found in the 650 C frit-
tion. Antibody-forming cells are especially active in L,A
synthesis.

2. Actinomycin D strongly inhibits the RNA synthel:is.
While cells of normal rabbits are affected particularly :i.n tho
650 C fraction, in immunized animals the incorporation of
uridine-2- 1 4c is inhibited in all fractions.

In an earlier work we were able to show that actinomy-
cin D inhibits the n vitro synthesis of antibodies against
alcohol dehydrogenase L1,2j. This finLing suggested that a
DL.-dependent -RA synthesis is necessary for the formation of
a- ,ibodies. [See the list of abbreviations on page 2.3 In
t present article it is shown that actinomycin D inhibits

synthesis in the spleen cells. The experiments were car-
,-i o-t with cells from rabbits that had received an antigen
-ction- before killing and 10-12 weeks after immunization

"•_ .,- alcchol dehydrogenase.

:'...unization with ADH, isolation of the spleen cells
S ; t and determination of the antibody were carried

o-. in zccordance with 02,3).

_ -- - S. Ochoa for his 60th birthday.
**.,rez;nt address: Hygiene-Institut der Universit~t ý'zc;burz.



6-7 gof spleen cells were prc-incubated in 120 of

uri-iine 2--14C (l AC/6 ml). An equal volume of ice-ccld '.aCl
solition (0.14 was te de n h itr cti.ýJe
(1C ).inutes at 10,000 x g).

Isolation of RNA

The spleen cells obtained were hoo-i cnized in the
uotter-Livehjem- apparatus with ten e iiual their volume of ice-
cold solution (0.14 14)) with the addiedion old 1 mxjml oi
bentonite (pretreated as in [4)1 The :ixture was then cen-
trifuzd (15 minutes at 800 x g), the cytoplacmatic licquid de-
"canted, and the sediment washed twice more with 1aC1 solution.

.eccovery of the Cyt RN;A. -- To the co.:.bincd
liquid was added up to 0.5ýý sodium desoxycholate anc" an equal
volume cf rhcno.l (80%; pH 6.0). After 20 minutes' a,-itation
at 1° C anxd centrifuging (10 minutes at 10,000 x g) theo watery
phaze w:as ipetted off and the interphase again trewtcd with
ten ti..ýaz its volume of NaCl solution and a correspont'4ir. quan-
tity of phenol.

The watery phases were mixed with alcohol up to U-71.
Thls solution was kept overnight in the cold storage rooUi.
The 2:A centrifuged off was dissolved in tris-HC1 buff ar
(0.01 .; pH 7.4) with 0.001 , precipitated thrce ies
by meais of potassium acetate (finial concentration: 2 &and
e-t:.nol (final concentration: 20M) and washed twice mor• with
etia- nol (95%).

The purified RMh'L was then dissolved in tris-HCI taffer
(0.01 : .pH 7.4) with 0.001 M •012.

2ecovery of Nuclear . -- The nuclear sedi .t as
:h.z: ogenized with ten times itu volu7.e of NaCl soluz-o J.14
.. j and then added to an cqual -oli.ae of phenol (8aC:; .0).

fractions were then obtained from this by the ach, of
Georgi'v et al. [5] at 40, 50°), and 650 C. The corrct:, -udin
P&i's ;ore isolated from the wFatery phases in each case as
de~cr4_bAd above for the recovery of the cytoplasmatic R.: .,.

1.he radioactivity was measured with the methane flow-
A,,o :reviat ions:

:..- ---;ol dehydrogenase
Sdc -.Oxyribonucleic acid

r- - :onucleic acid
ý.- tris(hdroxyethyl').minomethane

impulses per minute
- optical density

rI- revolutions per minute
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thn'ow-,. ccunter tube. The ,c :ii ra iocctivit i n

ip:.:/0 i (measured at 260 mp; thickness of layer 10 m).

Gr.-~ient Cntrif-i½

This was done in accor, ance w;ith the methods of Zritten
et al. [6]. 8 0D of the iJolatud ?.2A dissolvoli in 0.5 -il of
tris-EC]1 buffer (0.01 ".; p-:. 7.4) with O.uO1 .." 2, wa:a set
to a saccharose gradient (4.5 m!; 5-2C5* saccharoze in 0..]1 :4
sodium acetate, DH 5.1; 0.14 -1 .. '!; 0.001 ' . and c,;ntri-
fused in the preparation ultrac ,ntrifu,;e (Spinco 5 :. the
S* 39 rotor for five hours at 5,1C rem. The cen" u tube
was tap;)ed and the contents c.j;-;it by drops in separate ,.ubes.

The content of the individua! tubes was dilutý(! iLth
I . of H 0, the extinction obtained at 260 mx, and aii cl'iquot
transferred to aluminum dishes. The radioactivity was Ceter-
mined with the methane flow-through counter tube.

Other Nethods

The base ratio was analysed by the method of 4ar- .am
et al. [7]. We thank Dr.Dr. U. Hagen, of the Radiologic-.l
Institute of the University of Freiburg im Breisgau, for de-

f termining the sedimentation constants.

Preparations

We obtained ADH from C.F. Boehringer & Soehne Gmai,ý,
rLjh.reim; Eagle's medium from Grand Island Biological Co

Grand island, N.Y.; uridine(-2-14 3 (30 mC/mriol) uraci)_-*14C
(20 mC/m•.ol), and orotic acid 6-- 4 C (8 mC/mIol) from New
En-land :;uclear Corporation, Boston, 4Xassachusetts. le aave
the firm of Mierck, Sharp & Dohme, Rahway, N.J., to thank for
the aý_inomycin D.

1. Influence of actinomycin D on antibody synthesis.
-Isolted spleen cells incubated in Eagle's medium form

boi against alcohol dehydrogenase which can be shown
muby the enzymatic optical method £23. This synthesis is

-.-bicd by actinomycin D even in a concentration of 5 ng/ml
>f. Table I).

Svnth.:r:is of Antibodies A-,ý,inst AT)H in Vitro Under thb influ-
, Aetinomyein D. The cellz from immunized ani'-m-1 were

! incubated in Eagle's medium for 20 hours. (For details see L2J

I Inhibition of the AD'; Activity
.. ltion Ofs aCompared to Control .'nimala

•J/ml of actinomycin D O•
-3 -
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influ•nxr. or Actinomycin D (5 on/-l) o1 te ncornor-tirn nf : C into

RXA from Splecn Cells from. .Co:.tro I in!" Tnrrunized ; n

CytoDla~z-tic 4(L' FrLacvion 500 C Fraction `) r•••tcion
1-._7"rTt ion I-

*Actir.o- - C t.-,o- *Actino- ' ctin
I_ 2Mycin D Z' j.C' c;n D Mscin D iCin D

Control Animals 120 120 1':J l41 545 340 L ' 412

Imaani.ed Animals 320 140 2". l>J r 920 .418 14.X/, 630

2. Influence of actinov"r. nT on the -,.. •t J- -
While the isolated cells hardl2y inrcorporate uracil-2-w and
orotic acid-6- 1 4 C into the 2XA at zIi, uridinTZ2-_ 4C is •-cry
rapidly taken up. For that reason uridine-2- C wa- use,. for
the 3hort-term markings.

14,After 20 minutes' incubation w;ith uridine-2- 1 al the
RNA fractions obtained by GeorCiev's nc-thod [5] are :arkd.
From Table 2 it may be seen 'hat the iCA frŽctions r.. ;.ells
of immunized animals show a substaontially higher specific
activity than those from control animals. in both cascs the
highest specific activity is found in the 650 C fraction.
This RIUM approaches DNA in its base ratio. The greator :,art
shows a Svedberg constant of S20 = 8.

Actinomycin D has a definite influence on the synthesis
of the R1'A isolated at 650 C. The incorporation of uridine-2- 1 4 C
is reduced by more than half. (Cf. Table 2.) This result is
also clear fron Figures 1 and 2, whore the sedimentation behav-
ior of this P-A in a saccharose gradient (5-20P) is shown.

7 . . .. I
4101

Tu be No.
a re " Sedimentation d aoýram of xNA (650 o frartction) from splien C :Ils.
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41Vth inlec of_ acinmyi D (5 va/ml

icroa io ofjiie2-" noth te X rcin

(cf Tabl 2) h feto h rcin rmiaui

., 4,

Tube N6.

?igure 2. Sedimentation dialray of thA (650 C fracnion) from spleen cells ulser

the influence of actibomycin D (5 tsisml).

But actinomycin D ilma shows a definite effecr on the
incorporation of utidine-2-hbi into the other EisA fractions
(qf. Table 2). The effect on the fractions from iilrunized
aniamals is substantially greater than on the controls.

* Discu,3eion

""The inhibition of antibody synthesis in vitro by actino-

lmycin D is accompanied by a definite reduction in the 'iTA syn-
thesis. Both the nuclear P•A and the cytoplasmatic RI;A are

affected by this inhibition of synthesis. This finding is
quite in harmony with the latest investigations of Smiley et
al. is).

2"rom the above findin s-it xa&•-b concluded that L::
spleen cells from immunized animals ths synthesis of anti odies
is preceded by the formation of a Di[A-docendent R1NA,•<

.:c thank the Deutsche Forschu.ngsgemeinschaft (Gerzan
Research Association) for support of these investigations.
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