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It is s ow that rifampic n and especially its re t ve

di t 1- - en l-N-d meth 1 ifampicin, ean nh f us

rmation 1 n sarcoma v rus on B B/3T t s c

tures. At a dose level of 10 g/ml appears 0 t t 1

inhibit us rma on Ie reducin virus rep icat on

a leas' a factor of fi and eel p Ii ra ion

on 1y a cor 0 f t hre e . The e 0 bse r vat ion , t ak n to-

gether with t ose of others, suggest a role r the

d A-O A de ndent pol rase and he ene

r it synthesis bot in normal cell proc sses and in the

ansf ion process.



i a c its d a i ve S re 9 u of an i t cs

c ve b e de ve 1 p cularly r us aga liS

eobacter Ii a tion inv 1 ve he ne-

t a r e ( 1 owing diseove t

he d g5 uld 1s inhibi t e re p1i eat i 0 of c rtQ

vi uses, rt u a ly a enovi uS and va c ni a (2,3.4 • i t

e me of i t rest to explor the extent and poss d te r-

ne the tu of th s antiviral activi . T Itl rd t i

end, we obta ed ome sa les of these materials in pr

'*of 1970 os s ructures are s wn in Fi9ure L

T 11 ed the di s co the R pe d nt

pp rase in on 0 nic A virus Temin 5) a d Balt

re (6 Ii e tensive discu sian ensued about the is-

ribu on f t is en (p a cularly in virions d

1 rom a var e of tumors and the inhibit on f

derivative cou d

1s from the normal into

re undertoo immed at 1

7- 0 .rivative

p s sib i 1 was re a I

oticliZ some f the same ti

It t us became c ear at til

t t one or re f th se ri f

i i b t the tr liS rmation of c

the ne Pi stic sta e there

to whether r a u h a trans rmation cud

b feted 5 e of the derivative which we had

av la 1 .

* s mples of r ci a d ts e ri va t ves re in 1
upp ied rs. Sens and G. Laneini of ru 0

L pe it, ilan, al

ions u ed: R - ri fa p e in; 1 1- -
rifa i c in, Rz- r ine; sal'" 0
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d alrea y been su gested b e

ex eriments of Oiggelmann and e mann 11 in hich us

sarcoma virus trans rmation of h ck i roblas mon 1 rs

had been nhibited fa pic n at a Ie el of 60 Iml.

Tee i nee of Green, presented at the Paris meetin n

one nie viruses n Nov er 7 ,su ested that sam

of t e de vatives of rif cin might be more ef cti~e 9).

We were in rested not only in the possibili of p reve nt-

i 9 t e trari~formation. but, u timately, of af ct ng the

transformed cells as well.

ER s o HODS

B 3T3 cells were kindly sent us R. G

F ow L borato es. Inc., ckvi le, Cultures were

in 250 ml plastic flasks in growth medium (GM co-

sisting of Ea es nimal e sential medium with 10% tal

bovi serum. 11 counts were made ith a ulter co n r

a er suspending the cells with t psin-versene an dil t­

n in

1 n mul'" ne sarcoma vi rus V) was obtaine from

J. on , Nat ana 1 Institutes f Health, as a tumor omo-

ge ate. It has been passaged four t me s n a Swiss- ri ve

h p s a e mouse e 0 ce 1 ne an d ass e r s-

n nits FF L 3T eel s. The vi rus 00 sed n

e i me 1 6 F Iml.
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A modificat on of t e met d cribed Hartley and

( 2) waSll ed r the eus ass
!

Flasks we re e d with 1:.- x 10 6 ce 11 s in 25 ml f

G and incubated at 37°C for 24 hr. 11 ow ng the remova 1

0 fluids s virus was in t rodu ce d i .11 0.5 ml of GM and a1 ow-

e to so on the monol er r 90 min at 37° "'Jenty-

five ml of was then added and the cultures returned to

t e ncubator After 3 d S the cultures were

and foci of trans rmed cells counted at d 7.

uid- anged,

e antibiotics were dissolved in di t lsul xi at

1 mg/ml.

RESU S AND DIS SSION

Our first explorato e e men ts ned the concen-

tration region of seful activi of the dugs i he tissue

CUI t ure s . vel of drug above 20 g/ml s pa icularlY

B, produced gross y v ible toxic ef cts. It was n ted

in t pre 1i ina observations that levels of 10 9 ml

of B seemed to have a pro und ef ct on cells whic

h d en trans rmed 10n sarcoma vi rus , induc-

n t m to rm s n tia to a gree not served ei t er

ith nontrans rmed cells or in the trans rmed eel s ith-

out t d u . T sob s e r vat ion i bei n9 ex plore d f u the r .

Having def ned the levels of drug usefulne s, we hen ro-

ceeded th t e trans rmation expe ment.
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t. It s unlikely that a net

note that ce 1 pro i

per

one experhnent are shown inre

e 0 er of six

It is also i ortant

q i te c 1ear t a

i itor f the transformatio pr cess at 10 I 1.

oci were vis ble eve h ug he cont 01 shows ove r

10 0 foci/flask It is also ele ar that the drug e h bi

a s ight inhibition of cus formation a ell as s e

nhi i ti on of vi rus rep ic n . A more xplicit an d

broader e eriment was then per rmed, u ing a single

dose 0 drug at a concentration of 10 lJg ml ~ the results

of ch are shown in Table 2. Here it is again quite

cl ar that t e most potent dru 9 we have 0 far studied

is t 0 c pound wh ch total1 inhibi s cus forma-

t on at 10 J.lg/ml. That not all A vi ru es are subject

to this inhibition is mo trated the fact that

ve icular st titis vi rus , whic is not oncogenic but

tolyti and does n car the A d pen nt DNA

polyme ase (13 , s n no w af eted b this drug in

its i i to replic e on BALB 3T3 eel tissue cu ture.

4 hr control showed 1 9 08 1aq ue rming un ts 1

PFU , w le e system containing 0 9 ml of B h wed

2. 08 P ml.

of

its lf is somewhat inhibited at th s level, although only

increase in cell nu er occurred dur ng the 24 hour period

between seeding (14 and introduction of he drug. he



bitiol1 of cus

T ble 1

rm i on and V replication fa cin

and its dimet lben 1 ri v i ve

tib

Group

ic I

Virus yiel

flask x 10 4

(FFU)

r FFU per

f1 5k

FFU of

control

N e

R 5

10

5

10

308

4

141

11

.09

1215

1490

683

*o

00

120

56

20

1

B L /3T3 cul res, seeded with lxl0 6 115 24 hr p vi ous y

were ed wi rna 1 1200 FF flask. 11 in 9

a n adso tion period, shly prepa d ri ampicin R

r were added at 5 and 10 ~g/ml in GM At 3 d post-

inocu1at , the cultu 5 were flui changed with e aMe

dium. Foci appea ng in t cultures at d 6 were coun

and ex ssed as F flask. In addition, the 5uperna nt

f1 d was ass ed r the yield of in ctious vi rus. The

f gu s are an avera of 2 flasks per up

+: i e v{e S eH'" no identif le ci t there may have been
•. all to rc 0 n z.. .
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a 2

ffe tor fa ie n a d two of t derivative on cel1u a and

viral replicat on in B B/3T3 cells in c

vi rus

with Moloney sar oma

: ·

No. 0 f ce 11 s Y eld V

per flask % of FFU per FFU of (FFU)
·

Group (x 106 control flask control Iper flas per ce 1

(x 10 4

·

in cted
con tro 1 9.9 100 -- -- --

In c d
cont 1 8 4 100 446 100 53 .06

R 5.9 60 -- -.. --
R & SV 6.4 76 201 5 10 5

Rz 6 3 63 -- -
Rz & SV 5.8 69 332 j'5 6 . 1

3. I 32 -- -- - -
'/II

B & V 3.5 46 0 -< 1 I .003

e same procedure as scribed in Tab e 1 was utilized to n ct
8 81 3 cultures wi an estimated dose of 500 F of MSV. T e
antibiotics re ad d to the growth media (incl ing flu d change
at a final concentrati on of 1 ug mI. F were counted, t e sup r­

n tant fluid was ass ed r yield of infectious virus, and t e

nu er of cells per flask was COUn ed at d 7. ese da a are
fr he ast of 8 separate experiment co ucted. While the
figures va ed n experiments, the data have 110wed a
onsistent pa tern

See Tab



cell multiplication in the unin cted case.

en

i eh

tai ed

r initia

ecular ef cts

s re a1so

lowing an

rmation has appare tlycus

ct, both in time and in quant

e in vo 1

note in this connection t at

ed the presence in the n trans-

nized cells (14). A more

r our observ ion of reduced cell

9 was ad d only 24 hours a

ght participate in this reduct on in the

3 cells of a smal amount of enzyme

and e ntual1y related to the

ug on the en

rmed BALB

nib ed w

three-f 1d inc ase in cell n re measured at 7

obably occurred a er introduct on f the drug th s

is sup rted the fact that 104 F were pro duce d in

5e cultures. Whether th inhibito action of B 0

cus formation and production of in ctious v I" S i

so 1 y a functi of the reduced nu er of cellular d

sions is not yet clear. nee cell nu er has i nere ed

tot a y inhibited~ it would appear that this is no the

three- ld~ even in the presence of the stronges focus

case. Since the

time to ake pi e n that short period,

seeding, this three- ld multiplication would no ave had

re 0 ed to the r T template 15). This in itself might

be enough to account

inhibi I" ( B) while

mu ti lication in the pres nee of the drug.

s alto ther likely that the crucial en

must be rna

inoe a on with t

e ploration of this

of the

It i sin re s tin 9

T daro has recently re



other in res og observation repo ed piege -

man (16) is that a mono tic leuke a carried in an as-

citic rm in a rat and in ced treatment with dimet 1-

benzanthracene has an en ve similar the one found

in human leukemic cells. Spiegelman has also r orted the

pres n of a similar act; in a varie of e onic

tissue (17,18). It seems that this

A- pen nt A pol yme r as e en z

br d double- trao d

mmon to

those ce 5 which are growing and dividing rapidly In

ct. it m an especially facile supplementa route

r rep 1aei og A via the to A to A rout e , par-

t i cUI ly in view of the que ions i are being rais-

ed ga ing the nction the Ko in A

repli cati on (19) .

All of

r this en

is tends to sport t

cells, ich

I and

ve

notion of a gene

r other as cts of trans rmed

well be present in an unexpressed

rm in what we believe to be normal cells (20) Expression

of such genes, then, be triggered either chemicals~

pe aps even radiation, and virus, with the last

one ssibly introdu ng new in rmat on in the cell as

well. It remains to seen how far such po eses

can developed in molecular terms.
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